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Preface

Systematic classification and accurate identification of benthic foraminifera has
been a keystone for the reconstruction of paleoceanography. However, general
identification books on benthic foraminifera from the China Seas are very limited.
Many Chinese geologists of old generation, for example, Yan He, Yi Chun Hao,
Pin Xian Wang, etc., had made great contributions to foraminiferal research on the
China Seas. With the evolution of foraminiferal taxonomy and application of
molecular studies, there is a need to summarize the characteristics of foraminiferal
fauna from China Seas and to report to the world. The book series “Atlas of Benthic
Foraminifera from China Seas” shouldered the burden of connecting research
achievements from the old generation of Chinese geologists to the modern
understanding of foraminiferal taxonomy. The present book concerning the Bohai
Sea and the Yellow Sea fauna is the first part of this book series on the China Seas.

In this monograph, 183 species belonging to 92 genera, 51 families, and five
orders are described. Among these species, one new genus and eight new species
were established; one new combination and four new statements were reported;
thirteen were new records to the China Seas and two were newly redescribed since
the species were established half a century ago. We also try to present an up-to-date
taxonomic status with morphological details for each species, and therefore we have
made extensive use of micrographs.

“The more you know, the more you don’t know (from Aristotle, Greek)”, we
certainly understand that the more problems we meet in foraminiferal taxonomy,
the closer we are approaching to the truth. Although there are still a lot of short-
comings and deficiencies in this monograph, we try to introduce our understanding
and share our experiences on benthic foraminifera from China Seas to the world.
Your comments and criticism are greatly welcomed. Please contact to the following
emails: tgli@fio.org.cn; leiyanli@qdio.ac.cn.

Qingdao, PR China Tiegang Li
August 2016 Yanli Lei
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Material and Methods

Study Sites and General Information

The Bohai Sea
The Bohai Sea is the innermost gulf of the North Yellow Sea of China with an area
*78,000 km2 and high sediment loadings from river runoff. The Bohai Sea sediment
samples were collected from nine stations (38°10′–39°00′ N, 119°30′–120°10 E)
on December 18–19, 2011 (Fig. 1).

Fig. 1 Map of location and sampling stations in the Bohai Sea
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The Yellow Sea
The Yellow Sea is a semi-enclosed shallow shelf sea (water depth <100 m) with an
area of about 500,000 km2. The average water depth is about 44 m. It is adjacent to
the Bohai Sea in the northwest and to the East China Sea in the south, and geo-
graphically divided by the tip of the Shandong Peninsula into a northern and the
southern parts (Fig. 2). A series of mud patches has developed under this circu-
lation system, including the southeastern Yellow Sea mud area and the central
Yellow Sea mud area, which formed the Yellow Sea Cold Water Mass. These mud
deposits are valuable for high-resolution Holocene paleoenvironmental studies (Li
et al. 2009).

The Yellow Sea sediment samples were collected based on several cruises from
dozens of stations (31°15ʹ to 38°50ʹ N, 120°57ʹ to 124°30ʹ E) during 2008, 2009,
2012, and 2014 cruises (Fig. 2).

0 150km0 150km

Fig. 2 Map of location and sampling stations in the Yellow Sea during 2008, 2009, 2012 and
2014 cruises
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The Jiaozhou Bay and the Qingdao Bay
The Jiaozhou Bay is located on the southern coast of the Shandong Peninsula in the
eastern China (Fig. 3). It is a semi-enclosed bay of the Yellow Sea that has
undergone extensive environmental changes in recent years, due to natural factors
such as sediment supplies and human activities such as farming and real estate
development and operation of the city constructions.

The Qingdao Bay is an intertidal flat, located in the bay mouth of the Jiaozhou
Bay. It is often severely affected by the local tourist industry and the blooming of
drifting green tide, Enteromorpha prolifera, in the summer season. The sediment
samples from the Jiaozhou Bay (36°00ʹ to 36°09ʹ N, 120°10ʹ to 120°22ʹ E) and the
Qingdao Bay (36°00ʹ N, 120°30ʹ E) were collected during 2011 to 2014.

Sample Treatment
The sediments from the continental shelf region were taken using a 0.1 m2 Gray–
Ohara box corer. At each sampling station, environmental variables (water depth,
temperature, salinity) were measured. The surface sediments were fixed using 95 %
ethanol mixed with 1 g/L Rose Bengal such that live and dead specimens could be
distinguished. In the laboratory, each sediment was dried in the oven below 50 °C
for 24 h and weighed. The sediments were soaked in water and were sieved through
63 and 150 µm meshes. The foraminiferal specimens were concentrated by an
isopycnic separation technique using tetrachloromethane (D = 1.59). For the eco-
logical study, benthic foraminifera were counted in >150 µm size fraction. For the
taxonomic study, foraminifera in both size fractions were observed.

Taxonomy
Foraminiferal specimens were isolated and mounted on slides, and were identified
and enumerated under stereomicroscope Nikon SSZ1500, with continuous zooming
to a maximum amplification of 225�. Specimens were studied and photographs
were taken under the microscopes Nikon SSZ1500 and Nikon SMZ25 (with con-
tinuous zooming to a maximum amplification of 315�). Size measurements were
taken during photographing.

Fig. 3 Map of location and sampling stations in the Jiaozhou Bay and the Qingdao Bay
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Foraminifera were identified to species level based on the relevant literature. For
better understanding of the ontogenetic process of complicated species and new
species, some larval and juvenile specimens in small size fraction were studied and
were microscopically photographed. When necessary, pouring chamber and
grinding slice were done to reveal the internal structure of foraminifera.

In our book, “Foraminifera” as a Class-level taxonomic category, i.e., Class
Foraminifera Lee, 1990, was affiliated with the Phylum Granuloreticulosa Lee,
1990, Kingdom PROTOZOA (Goldfuss, 1818) von Siebold, 1846. Foraminiferal
classification systematics was based on those of Loeblich & Tappan (1987) and Lee
(1990), as to the genus and the species levels we also referred to Hayward et al.
(2015).
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Order Astrorhizida Brady, 1881

Family Saccamminidae Brady, 1884

Genus Lagenammina Rhumbler, 1911

Lagenammina atlantica (Cushman, 1944) (Fig. 1)

Proteonina difflugiformis Cushman & Parker (non Brady), 1931, p. 2, pl. 1,
Fig. 1.

Proteonina atlantica Cushman, 1944, p. 5, pl. 1, Fig. 4; Parker et al., 1953,
p. 11, pl. 1, Fig. 4; Boltovskoy, 1959, p. 39, pl. 1, Fig. 1; Micropaleontology Group
in Marine Geology Department of Tongji University, 1978, p. 68, pl. I, Figs. 1, 6;
Wang et al., 1980, p. 197, pl. XI, Fig. 1; Zheng, 1988, p. 33, pl. IX, Fig. 2.

Proteonella atlantica (Cushman), Fursenko et al., 1979, p. 9, pl. 1, Figs. 7, 8;
Zheng, 1988, p. 33, pl. 9, Fig. 2.

Lagenammina atlantica (Cushman, 1944), Lankford & Phleger, 1973, p. 123, pl.
1, Fig. 1; Snyder, 1990, p. 264, pl. 1, Fig. 4; Ujiie, 1995, p. 55, pl. 1, Fig. 16;
Zheng & Fu, 2001, p. 235, pl. VI, Figs. 9, 10.

Measurement

Specimens Body length (µm) Body width (µm) Body thickness (µm)

H30-01 451 250 250

H30-02 466 277 277

H30-03 523 323 323

H30-04 533 330 330

Occurrence and Ecology
The Yellow Sea (St CJ-04, St 3400-05, St 3500-02, St 3500-06, St 3500-10, St
3600-02, St 3600-04, St 3800-02, St 3875-01, St 3875-03, St B-03) (32°10′–38°
44′ N, 120°00′–127°00′ E), water depth 30.00–81.00 m, temperature 7.39–17.02 °
C, salinity 30.82–33.39 ‰, abundance 0.08–33.84 ind./g sed.

© Science Press, Beijing and Springer-Verlag GmbH Germany 2016
Y. Lei and T. Li, Atlas of Benthic Foraminifera from China Seas,
Springer Geology, DOI 10.1007/978-3-662-53878-4_1
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Lagenammina atlantica (Cushman, 1944)

a

b

c

f

g

d

e

Fig. 1 a–g Lagenammina atlantica (Cushman, 1944), three specimens showing morphological
variabilities. a–c The same specimen with apical (b) and antapical view (c). d, e Another specimen
from the North Yellow Sea. f, g Specimen from the South Yellow Sea. Scale bars = 100 µm
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Distribution
Yellow Sea, East China Sea, South China Sea.

Bay of Biscay, Canada, Celtic Sea, Gulf of Saint Lawrence, Japan, North
Atlantic Ocean, Norway, the United States, Northeast U.S. Continental Shelf,
Scotian Shelf, Southeast U.S. Continental Shelf, Vineyard Sound, Gulf of Mexico,
Mediterranean Sea.

Description
Size about 500 µm in length. Test flask shaped and symmetrical, length:width ratio
about 1.7:1. Neck elongate but sometimes indistinct. Wall covered by large quartz
grains.

Remarks
Lagenammina atlantica has been identified as Proteonina atlantica in previous
Chinese literature from the South Yellow Sea (Micropaleontology Group in Marine
Geology Department of Tongji University, 1978). This species is a common species
in the China Seas. Our specimens were slightly larger than that described from the
South Yellow Sea.

Lagenammina micacea (Cushman, 1918) (Fig. 2)

Proteonina micacea Cushman, 1918.

Reophax micaceus (Cushman, 1918).

Measurement

Occurrence and Ecology
The Bohai Sea (St 19) (38°25′ N, 120°04′ E), water depth 25.00 m, temperature
2.98 °C, salinity 30.53 ‰, abundance 0.08 ind./g sed.

Distribution
Bohai Sea.

Celtic Sea, North Atlantic Ocean, Norway.

Description
Size about 600 µm in length. Test flask shaped and somewhat asymmetrical,
length:width ratio about 2:1. Neck distinct and elongate. Wall covered by large
crystal particles. Aperture at the test terminal and produced on an elongate neck.

Remarks
Lagenammina micacea is a new record to China Seas. It occurred only in one
station from the Bohai Sea and with low abundance.

Specimens Body length (µm) Body width (µm) Body thickness (µm)

B22-01 608 350 350

B22-02 572 257 257
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Lagenammina micacea (Cushman, 1918)

Fig. 2 a–f Lagenammina micacea (Cushman, 1918), two specimens showing morphological
variabilities. a–c The same specimen from the Bohai Sea. d–f Another specimen with different side
of views. Scale bars = 100 µm
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Genus Saccammina Carpenter, 1869

Saccammina hadai (Saidova, 1975) (Fig. 3)

e

fd

b

ca

Saccammina hadai (Saidova, 1975)

Fig. 3 a–f Saccammina hadai (Saidova, 1975), two specimens from the Bohai Sea. a–c The same
specimen. d–f Another specimen. b, e Apical views showing cross section outline and apertures.
Scale bars = 100 µm
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Psammosphaera hadai Saidova, 1975, p. 42, pl. 8, Fig. 5.
Saccammina hadai (Saidova, 1975), Loeblich & Tappan, 1994, p. 13, pl. 3,

Figs. 5, 6.

Measurement

Occurrence and Ecology
The Bohai Sea (St 26, St 6, St 19, St 11, St 36, St 31) (38°10′–39°00′ N, 119°30′–
120°10′ E), water depth 24.00–27.00 m, temperature 2.25–4.25 °C, salinity 30.11–
30.79 ‰, abundance 0.02–0.20 ind./g sed.

Distribution
Bohai Sea.

Timor Sea, Sri Lanka (Timbiri Ela).

Description
Size about 570 µm in length. Test a single globular chamber, length:width about
1.4:1. Wall covered by coarse quartz particles. Aperture triangular, terminally
located.

Remarks
Saccammina hadai is a new record to China Seas. It is a common species in the
Bohai Sea but occurred usually with low abundance. The Bohai population has a
similar size with that from the Timor Sea, but much smaller than the holotype.

Genus Thurammina Brady, 1879

Thurammina albicans Brady, 1879 (Fig. 4)

Measurement

Occurrence and Ecology
The Yellow Sea (St 3400-06) (33°59′ N, 123°00′ E), water depth 67.80 m, tem-
perature 12.00 °C, salinity 31.91 ‰, abundance 0.24 ind./g sed.

Distribution
Yellow Sea.

Specimens Body length (µm) Body width (µm) Body thickness (µm)

B23-01 590 427 427

B23-02 557 406 406

Specimens Body length (µm) Body width (µm) Body thickness (µm)

H74-01 353 337 337
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Thurammina albicans Brady, 1879

Fig. 4 a–e Thurammina albicans Brady, 1879, same specimen from the South Yellow Sea
showing different side of views. Scale bar = 100 µm
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Bay of Biscay, New Zealand (New Zealand Exclusive Economic Zone), North
Atlantic Ocean.

Description
Size about 350 µm in length. Test globular to subglobular with many indistinct
short protuberances. Wall agglutinated and covered by very thin quartz grains,
brown in color. Aperture a small opening at the summit of each protuberance.

Remarks
Thurammina albicans is a new record to China Seas. It occurred usually infre-
quently and with low abundance in the Yellow Sea.

Family Ammodiscidae Reuss, 1862

Genus Ammodiscus Reuss, 1862

Ammodiscus gullmarensis Höglund, 1948 (Fig. 5)

Ammodiscus planus Höglund, 1947, p. 127, pl. 28, Figs. 17, 18, text Figs. 99,
100, 105, 106, 108, 109.

Ammodiscus gullmarensis Höglund, 1948; Loeblich & Tappan, 1994, p. 14, pl.
3, Figs. 11–15; Wang et al., 1988, p. 117, pl. X, Fig. 8; Zheng, 1988, p. 36, pl. V,
Fig. 3; pl. LI, Fig. 2; Zheng & Fu, 2001, p. 263, pl. X, Fig. 4; pl. XI, Figs. 3, 4; pl.
CXVII, Fig. 3.

Measurement

Occurrence and Ecology
The Yellow Sea (St B-03) (38°25′ N, 121°57′ E), water depth 45.69 m, tempera-
ture 7.72 °C, salinity 31.67 ‰, abundance 0.02 ind./g sed.

Distribution
Yellow Sea, East China Sea.

Gulf of Saint Lawrence, Japan, New Zealand, Norway, Southern Ocean, New
Caledonia, Mediterranean Sea, North Atlantic Ocean.

Description
Size about 250 µm in diameter. Test planispirally enrolled with six to eight whorls,
pie-like in shape. Proloculus globular. Second chamber an undivided tubular and
tightly appressed against the preceding whorl. Wall agglutinated. Aperture at the
open end of the tubular chamber.

Specimens Body length (µm) Body width (µm) Body thickness (µm)

D124-01 238 241 50

D124-02 263 233 63
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Remarks
Ammodiscus gullmarensis has been reported from the East China Sea byWang et al.,
(1988). Our specimen was smaller than that described from the East China Sea. It
occurred infrequently in North Yellow Sea sediments and with low abundance.

a

b

c

Ammodiscus gullmarensis Höglund, 1948

Fig. 5 a–c Ammodiscus gullmarensis Höglund, 1948, the same specimen from the North Yellow
Sea showing different side of views. Scale bar = 100 µm
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Order Textulariida Delage et Hérouard,
1896

Family Hormosinidae Haeckel, 1894

Genus Reophax de Montfort, 1808

Reophax curtus Cushman, 1920 (Fig. 1)

Reophax curtus Cushman, 1920, p. 8, pl. 2, Figs. 2, 3; Hada, 1931, p. 57, Fig. 8;
Cushman & McCulloch, 1939, p. 58, pl. 2, Fig. 12; Cushman, 1944a, p. 18, pl. 13,
Fig. 21; 1944b, p. 10, pl. 1, Figs. 15, 16; 1948, p. 24, pl. 2, Figs. 13, 14; Parker,
1952, p. 395, pl. 1, Figs. 11–19; Asano, 1952, p. 2, Fig. 5; Sen Gupta, 1971, p. 84, pl.
1, Figs. 2–4; Kim & Han, 1972, pl. II-1, Fig. 2; Khoreva, 1974, p. 79, pl. 1, Fig. 3;
Micropaleontology Group in Marine Geology Department of Tongji University,
1978, p. 68, pl. I, Figs. 2, 7; Fursenko et al., 1979, p. 15, pl. 3, Figs. 1–11, pl. 15,
Fig. 1; Boltovskoy et al., 1980, p. 48, pl. 30, Figs. 5–7; McCulloch, 1981, p. 8, pl. 1,
Figs. 6, 8; Nomura, 1986, p. 475, pl. 1, Fig. 10; Wang, et al., 1988, p. 117, pl. X,
Figs. 4, 16; Bender, 1995, p. 48, pl. 3, Fig. 7; Zheng & Fu, 2001, p. 290, pl. XV,
Figs. 9–11.

Measurement

Occurrence and Ecology
The Yellow Sea (St 3400-05, St 3400-06, St 3400-08, St 3500-08, St 3500-10, St
3600-02, St 3600-04, St 3875-01, St 3875-03, St B-03) and intertidal flat of the
Qingdao Bay (33°59′–38°44′ N, 120°30′–127°00′ E), water depth 3.00–81.00 m,
temperature 7.39–13.75 °C, salinity 31.11–33.39 ‰, abundance 0.02–7.52 ind./
g sed.

Specimens Body length (µm) Body width (µm) Body thickness (µm)

H28-01 1000 579 579

H28-02 1177 586 586

© Science Press, Beijing and Springer-Verlag GmbH Germany 2016
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Distribution
Bohai Sea, Yellow Sea, East China Sea.

Bay of Biscay, Canada, Celtic Sea, Gulf of Saint Lawrence, Japan, North
Atlantic Ocean United States, Scotian Shelf, Southeast U.S. Continental Shelf.

Reophax curtus Cushman, 1920

a

b

c

d

e

Fig. 1 a–e Reophax curtus Cushman, 1920, two specimens showing morphological variabilities.
a–c From the same specimen. d, e Another specimen. Scale bars = 200 µm
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Description
Size large, about 1100 µm in length. Test elongate, length:width ratio about 1.9:1,
with 2–3 rounded to pyriform chambers in slightly arcuate series. Each succeeding
chamber attached near the base of the apertural neck of the preceding chamber.
Wall thin, agglutinated with large grains of quartz. Aperture terminal, rounded in
shape, and produced on a slight neck.

Remarks
Reophax curtus has been reported by Micropaleontology Group in Marine Geology
Department of Tongji University (1978) from the sediments of South Yellow Sea. It
was also observed from the East China Sea (Wang et al., 1988) and the Bohai Sea
(Zheng & Fu, 2001). Our specimens were mainly distributed in the stations within
the Yellow Sea Cold Water Mass area

Reophax regularis Höglund, 1947 (Fig. 2)

Reophax regularis Höglund, 1947, p. 86, pl. 9, Figs. 11, 12; pl. 26, Figs. 37–43; pl.
27, Figs. 24–27; p. 89, text Fig. 53; Rosset–Moulinier, 1972, p. 117, pl. 3, Figs. 1,
2; Micropaleontology Group in Marine Geology Department of Tongji University,
1978, p. 68, pl. I, Figs. 11, 12; Hofker, 1983, p. 20, pl. 1, Figs. 5, 8; Zheng, 1988,
p. 51, pl. 13, Fig. 1; Haas, 1997, p. 226; Zheng & Fu, 2001, p. 306, pl. XX, Figs. 6,
7; XXI, Figs. 11–15.

Measurement

Occurrence and Ecology
The Yellow Sea (St 3400-05, St 3600-06) (34°00′–35°58′ N, 122°30′–123°00′ E),
water depth 40.00–70.00 m, temperature 9.19–13.75 °C, salinity 31.12–32.98 ‰,
abundance 0.04–0.34 ind./g sed.

Distribution
Yellow Sea, East China Sea, South China Sea, Xisha Islands.

New Zealand, Norway, North Atlantic Ocean.

Description
Size about 900 µm in length. Test elongate, length:width ratio about 1.8:1. Three
pyriform chambers in slightly arcuate series, each succeeding chamber attached
near the base of the apertural neck of the preceding chamber. Wall thin and
agglutinated with grains of quartz. Aperture rounded and located terminally.

Remarks
Reophax regularis was observed from the continental shelf sediments of China Seas
from the north to the south, from the Yellow Sea to the Xisha Islands

Specimens Body length (µm) Body width (µm) Body thickness (µm)

H34-01 951 503 503

H34-02 868 517 517
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(Micropaleontology Group in Marine Geology Department of Tongji University,
1978; Zheng & Fu, 2001). It is a common species in the China Seas but abundance
is usually low.

Reophax regularis Höglund, 1947

a c

b

d f
e

Fig. 2 a–f Reophax regularis Höglund, 1947, two specimens showing morphological variabil-
ities. a–c From the same specimen. d–f Another specimen. Scale bars = 200 µm
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Reophax scorpiurus de Montfort, 1808 (Fig. 3)

Reophax scorpiurus de Montfort, 1808, p. 331 (fide Bronnimann & Whittaker,
1980b); Flint, 1899, p. 273, pl. 16, Fig. 3; Hofker, 1930, p. 120, pl. 47, Fig. 4;
Hada, 1931, p. 55, Fig. 6; Loeblich & Tappan, 1953, p. 24, pl. 1, Figs. 7–10;
Walton, 1955, p. 1013, pl. 99, Fig. 4; Bermudez & Seiglie, 1963, p. 147, pl. 2,
Fig. 2; Phleger, 1964b, pl. 1, Fig. 6; Hofker, 1969, p. 14, Figs. 4–9; Bock, 1971,
p. 6, pl. 1, Fig. 11; Lankford & Phleger, 1973, pl. 1, Fig. 2; Hofker, 1976, p. 4,
Fig. 7; Albani, 1979, p. 13, Fig. 3-1; Brönnimann & Whittaker, 1980b, p. 261,
Figs. 1–7, 12, 17; Haake, 1980, p. 4, pl. 1, Fig. 2; Resig, 1981, p. 662, pl. 9,
Fig. 14; Schroeder, 1986, p. 42, pl. 14, Figs. 1–5; pl. 23; Wang et al., 1988, p. 117,
pl. X, Fig. 2; Zheng, 1988, p. 51, pl. 13, Fig. 6; Schroeder et al., 1990, p. 35, pl. 1,
Figs. 15, 16; Cimerman & Langer, 1991, p. 17, pl. 4, Figs. 1–4; Bender, 1995,
p. 49, pl. 4, Fig. 5; Hess & Kuhnt, 1996, p. 187, pl. 1, Figs. 3, 5; Hald & Korsun,
1997, p. 119, pl. 1, Fig. 2; Zheng & Fu, 2001, p. 308, pl. XXII, Figs. 8–14.

Measurement

Occurrence and Ecology
The Yellow Sea (St 3400-06, St 3500-06, St 3600-02, St 3800-02, St 3875-01)
(33°59′–38°44′ N, 121°00′–123°00′ E), water depth 33.80–67.80 m, temperature
7.39–12.31 °C, salinity 31.11–31.96 ‰, abundance 0.24–11.48 ind./g sed.

Distribution
Yellow Sea, East China Sea, South China Sea.

Bay of Biscay, Canada, Celtic Sea, Gulf of Saint Lawrence, Japan, New
Zealand, North Atlantic Ocean, Norway, United States, New Caledonia, Scotian
Shelf, Vineyard Sound, North Western Weddell Sea, South Pacific Ocean, Southern
Ocean, Arctic Ocean, Gulf of Mexico, Mediterranean Sea.

Description
Size about 1200 µm in length. Test elongate, length:width ratio about 4:1. About
five rounded to pyriform chambers in somewhat arcuate series, looks slightly curved.
Each succeeding chamber attached near the base of the apertural neck of the pre-
ceding chamber. Sutures depressed. Wall agglutinated with large and very coarse
quartz grains. Aperture rounded and located terminally, produced on the neck.

Remarks
Reophax scorpiurus is widely distributed in the China Seas. It has been reported
from the middle and outer continental shelf from the Yellow Sea, the East China
Sea, and the South China Sea (Wang et al., 1988; Zheng & Fu, 2001). In our
investigation it has rather high abundance in the Yellow Sea, especially in the
Yellow Sea Cold Water Mass area.

Specimens Body length (µm) Body width (µm) Body thickness (µm)

H48-01 1121 306 306

H48-02 1289 327 327
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Reophax scorpiurus de Montfort, 1808

dba

e

c

Fig. 3 a–e Reophax scorpiurus de Montfort, 1808, two specimens showing morphological
variabilities. a A live specimen. b–e Another live specimen with different side of views. Scale
bars = 100 µm
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Family Ammosphaeroidinidae Cushman, 1927

Genus Cribrostomoides Cushman, 1910

Cribrostomoides subglobosa (Cushman, 1910) (Figs. 4, 5)

a

d e

f

g

b c

Cribrostomoides subglobosa (Cushman, 1910)

Fig. 4 a–g Cribrostomoides subglobosa (Cushman, 1910), two specimens showing morpholog-
ical variabilities. a–c From the same specimen. d–g Another specimen. Scale bars = 200 µm
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Cribrostomoides subglobosa (Cushman, 1910)

Fig. 5 a–i Cribrostomoides subglobosa (Cushman, 1910), three specimens showing morpholog-
ical variabilities. a–c From the same specimen. d–f Another specimen. g–i A juvenile specimen.
Scale bars = 100 µm
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Haplophragmium latidorsatum Brady, 1884 (pars) (non Bornemann), 307, pl. 34,
Fig. 7; Flint, 1899, p. 276, pl. 20, Fig. 1.

Haplophragmoides subglobosum (G.O. Sars) Cushman, 1910a, p. 105, text
Fig. 102–104; 1920, pl. 8, Fig. 5; 1921, p. 81, pl. 15, Fig. 1a, b; Lacroix, 1930,
p. 11, Fig. 13; Cushman & McCulloch, 1939, p. 80, pl. 6, Figs. 7, 8.

Labrospira subglobosa (G.O. Sars), Hoeglund, 1947, p. 144, pl. 11, Fig. 2; text
Fig. 126.

Alveolophragmium subglobosum (G.O. Sars), Parker, 1954, p. 487, pl. 2,
Figs. 1, 2; Ingle et al., 1980, p. 136, pl. 3, Fig. 10; Sejrup et al., 1981, p. 290, pl. 1,
Fig. 1; Van Marle, 1988, p. 147, pl. 5, Fig. 26, 27.

Recurvoides subglobosus (G.O. Sars), Uchio, 1960, p. 52, pl. 1, Figs. 26, 27.
Cribrostomoides subglobosus (G.O. Sars), Vilks, 1969, p. 45, pl. 1, Fig. 18a, b;

Podobina, 1974, p. 18, pl. 2, Figs. 1, 2; pl. 4, Figs. 1–3; LeRoy & Hodgkinson,
1975, p. 432, pl. 4, Figs. 2–4; Poag, 1981, p. 57, pl. 11, Fig. 2; pl. 12, Fig. 2a, b;
Resig, 1981, p. 664, pl. 10, Fig. 7; Schroeder, 1986, p. 48, pl. 17, Figs. 15, 16;
Schroeder et al., 1988, p. 32, pl. 6, Figs. 1, 2; Zheng, 1988, p. 62, pl. 17, Fig. 6;
pl. 19, Figs. 3, 4; Thomas et al., 1990, p. 227, pl. 2, Fig. 8; Tu & Zheng, 1991,
p. 166. pl. 1, Fig. 7; Murray & Alve, 1994, p. 50, pl. 1, Figs. 5, 6.

Cribrostomoides bradyi Cushman, 1910, p. 108, tfs. 167a-b; Research Party of
Marine Geology, Ministry of Geology, and Mineral Resources & Chinese
University of Geosciences (Beijing), 1988, p. 145, pl. 1, Fig. 2.

Cribrostomoides subglobosum forma subglobosum (Cushman), Jones et al.,
1993, pp. 181–191, Figs. 1.1–1.3; pl. 1, Figs. 1–4; pl. 2, Figs. 6–8; pl. 3; Figs. 1–7.

Cribrostomoides subglobosus (Cushman), Zheng & Fu, 2001, p. 337,
pl. XXXIV, Figs. 2–4.

Cribrostomoides subglobosa (Cushman, 1910), Hayward et al., 2015.

Measurement

Occurrence and Ecology
The Yellow Sea (St 3400-05, St 3400-06, St 3400-08, St 3500-06, St 3600-06, St
3875-01) (33°59′–38°44′ N, 121°59′–123°58′ E), water depth 40.00–80.00 m,
temperature 7.39–13.75 °C, salinity 31.12–32.98 ‰, abundance 0.02–8.26 ind./g sed.

Distribution
Yellow Sea, East China Sea, Okinawa Trough.

Bay of Biscay, Celtic Sea, Gulf of Saint Lawrence, Japan, New Zealand, North
Atlantic Ocean, Norway, United States, New Caledonia, Northeast U.S. Continental

Specimens Body length (µm) Body width (µm) Body thickness (µm)

D8-01 429 393 243

D8-02 457 439 337

D8-03 516 453 360

D8-04 429 381 300

D8-05 (juvenile) 103 87 55

Family Ammosphaeroidinidae Cushman, 1927 19



Shelf, Southeast U.S. Continental Shelf, North Western Weddell Sea, Arctic Ocean,
Mediterranean Sea.

Description
Size about 450 µm in length. Test enrolled and involute, about seven chambers per
whorl. Early stage slightly streptospiral, later becomes planispiral and symmetrical.
Outline of the test sometimes slightly angulate and umbilical area distinctly
depressed. Sutures indistinct. Wall agglutinated with fine grains. Aperture distinct,
equatorial located, and with a narrow lip.

Remarks
Cribrostomoides subglobosa has been identified as Cribrostomoides bradyi
Cushman, 1910 or Cribrostomoides subglobosum in previous Chinese literature
(Research Party of Marine Geology, Ministry of Geology and Mineral Resources &
Chinese University of Geosciences (Beijing), 1988; Zheng & Fu, 2001). It is a
common species in the Yellow Sea and the East China Sea.

Family Haplophragmoididae Maync, 1952

Genus Haplophragmoides Cushman, 1910

Haplophragmoides applanata [Wang, 1978] nov. stat. (Fig. 6)

Haplophragmoides applanata sp. nov., Micropaleontology Group in Marine
Geology Department of Tongji University, 1978, p. 71, pl. II, Figs. 3–5, 8–9.

Measurement

Nomenclature
Haplophragmoides applanata was established by Micropaleontology Group in
Marine Geology Department of Tongji University (1978) in a Chinese local
publication. According to International Code of Zoological Nomenclature
(International Commission on Zoological Nomenclature, 1999), Recommendation
51D in Article 51.2.1, “Author anonymous, or anonymous but know or inferred,…
if the authorship is known or inferred from external evidence, the name of the
author, if cited, should be enclosed in square brackets to show the original anon-
ymity”. Therefore, we assigned Dr. Pin Xian Wang as the author since he guided
the book publication.

Specimens Body length (µm) Body width (µm) Body thickness (µm)

H70-01 595 450 175

H70-02 473 380 145
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Occurrence and Ecology
The Bohai Sea (St 26, St A8, St 6, St 11, St 22) and the Yellow Sea (St 3600-08)
(36°00′–39°00′ N, 119°30′–123°59′ E), water depth 25.00–78.00 m, temperature
2.25–9.12 °C, salinity 30.30–33.31 ‰, abundance 0.32 ind./g sed.

a

d e f

b c

Haplophragmoides applanata [Wang, 1978] nov. stat

Fig. 6 a–f Haplophragmoides applanata [Wang, 1978]. a–c The same specimen with different
side of views. d–f Another specimen. Scale bars = 100 µm
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Distribution
Bohai Sea, Yellow Sea.

Description
Size about 550 µm in length, length:width ratio about 1.3:1. Test planispirally
enrolled, involute to slightly evolute, 2.6:1 flattened laterally and slightly asym-
metrical in side view, biumbilicate, and slightly depressed in each umbilical region.
The final whorl with about seven to eight chambers, slightly inflated, and margin
lobulated. Sutures indistinct. Wall rather thin and coarsely agglutinated with quartz
grains. Aperture an elongate equatorial slit located at the base of the apertural face.

Remarks
Haplophragmoides applanata was established by Micropaleontology Group in
Marine Geology Department of Tongji University (1978). This species was dis-
covered from the South Yellow Sea in 20–50 m water depth region. In our
investigation this species often occurred in sediments of Bohai Sea and the Yellow
Sea Cold Water Mass area. It might be an endemic species of the North Chinese
Seas representing cold water environment.

Haplophragmoides canariensis (d’Orbigny, 1839) (Fig. 7)

Alveolophragmium canariensis (d’Orbigny, 1839).
Cribrostomoides canariensis (d’Orbigny, 1839).
Nonionina canariensis d’Orbigny, 1839, p. 128, pl. 11, Figs. 33, 34.
Haplophragmoides canariensis (d’Orbigny), Cushman, 1910a, p. 101, Fig. 149;

1920, p. 38, pl. 8, Fig. 1; Loeblich & Tappan, 1964, p. C225, Fig. 135, 1; He et al.,
1965, p. 57, pl. I, Fig. 2; Hedley et al., 1967. p. 18, pl. 5, Fig. 4; text Fig. 7; Towe,
1967, p. 147–151, pl. 12, pl. 13; Marszalek et al., 1969, p. 343; Matoba, 1970,
p. 35, pl. 1, Fig. 6a, b; Echols, 1971, pl. 3, Fig. 2; Le Calvez, 1974, pp. 35, 36;
Micropaleontology Group in Marine Geology Department of Tongji University,
1978, p. 72, pl. II, Figs. 14–16; Hao et al., 1980, p. 27, pl. 2, Fig. 8; Hong, 1985,
p. 68; Schroeder, 1986, p. 46, pl. 18, Fig. 1; Bender, 1989, p. 297, pl. 16, Fig. 16;
Zheng et al., 1988, p. 145, pl. 1, Fig. 3; Cimerman & Langer, 1991, p. 18, pl. 4,
Figs. 7–9; Zheng & Fu, 2001, p. 341, pl. XXXV, Fig. 11.

Measurement

Occurrence and Ecology
The Yellow Sea (St CJ-06, St 3300-06, St 3400-05, St 3500-06, St 3500-08, St
3500-10, St 3600-02, St 3600-04, St 3800-02, St 3875-01, StB-06) (32°29′–38°44′ N,
121°00′–125°00′ E), water depth 33.80–81.00 m, temperature 7.39–18.08 °C,
salinity 31.11–33.39 ‰, abundance 0.08–51.68 ind./g sed.

Specimens Body length (µm) Body width (µm) Body thickness (µm)

H43-01 288 235 135

H43-02 251 221 193

H43-03 296 229 170
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Haplophragmoides canariensis (d’Orbigny, 1839)

Fig. 7 a–h Haplophragmoides canariensis (d’Orbigny, 1839), three specimens showing
morphological variabilities. a–d From the same specimen. e Another specimen. f–h The third
specimen. Scale bars = 100 µm
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Distribution
Yellow Sea, Okinawa Trough.

Gulf of Saint Lawrence, Japan, North Atlantic Ocean, United States, New
Caledonia, Northeast U.S. Continental Shelf, Mediterranean Sea.

Description
Size about 280 µm in length, length:width ratio about 1.2:1. Test planispirally
enrolled, involute to slightly evolute, about 1.4:1 flattened laterally. Umbilical
region distinctly depressed. The final whorl with about seven chambers, inflated,
and subglobose in shape. Sutures very distinct and depressed. Wall thin, aggluti-
nated with coarsely particles. Aperture distinct, elongate or arch in shape, opening
at the base of the apertural face.

Remarks
Haplophragmoides canariensis has been frequently reported from the Yellow Sea
sediments by previous Chinese publications (Micropaleontology Group in Marine
Geology Department of Tongji University, 1978; He et al., 1965; Zheng & Fu,
2001). This species might be a cold water species from the North Temperate Zone.

Family Discamminidae Mikhalevich, 1980

Genus Ammoscalaria Höglund, 1947

Ammoscalaria pseudospiralis (Williamson, 1858) (Figs. 8, 9)

Proteonina pseudospiralis Williamson, 1858, p. 2, Figs. 2, 3.
Haplophragmium pseudospirale (Williamson), Brady, 1884, p. 302, pl. 34,

Figs. 1–4.
Ammobaculites pseudospiralis (Williamson), Cushman, 1920, p. 62, pl. 12,

Fig. 4; 1921, p. 94, pl. 19, Figs. 1, 2; Lacroix, 1930, p. 12, Figs. 15, 16; Hada,
1931, p. 66, Fig. 18; Chapman & Parr, 1937, p. 143, pl. 10, Fig. 39.

Ammoscalaria pseudospiralis (Williamson), Hoeglund, 1947, pp. 159–162, pl.
31, Fig. 1; Phleger et al., 1953, p. 6, pl. 1, Figs. 29, 35; Boltovskoy, 1957, p. 19, pl.
3, Fig. 9; Phleger, 1964a, pl. 1, Figs. 10, 11; Voorthuysen, 1960, p. 243, pl. 10,
Fig. 2; Brodniewicz, 1965, p. 186, pl. 8, Fig. 2; Matoba, 1970, p. 48, pl. 1, Fig. 9a,
b; Murray, 1971, p. 29, pl. 7, Figs. 1–4; Bergen & O’Neil, 1979, pl. 5, Fig. 23;
Boltovskoy et al., 1980, p. 54, pl. 35, Figs. 4–7; Alve & Nagy, 1986, p. 281, pl. 2,
Figs. 6–8; Zheng, 1988, p. 68, text Fig. 11; Alve, 1990, pp. 185, 196; Zheng & Fu,
1990, p. 186, pl. 1, Fig. 32; 1990, pp. 546, 557, pl. 1, Fig. 3; Cimerman & Langer,
1991, p. 18, pl. 5, Figs. 4–6; Barmawidjaja et al., 1992, p. 309, pl. 1, Figs. 12, 13;
Bender, 1995, p. 41, pl. 4, Fig. 15; pl. 11, Fig. 1; Zheng & Fu, 2001, p. 356, pl.
XXXVI, Figs. 11–13; pl. XXXVII, Figs. 1–4; pl. CXVII, Fig. 10.
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a b c

Ammoscalaria pseudospiralis (Williamson, 1858)

Fig. 8 a–c Ammoscalaria pseudospiralis (Williamson, 1858), same specimen with different side
of views. Scale bar = 100 µm
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Ammoscalaria pseudospiralis (Williamson, 1858)

Fig. 9 a–c Ammoscalaria pseudospiralis (Williamson, 1858), another specimen with different
side of views. Scale bar = 100 µm
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Measurement

Occurrence and Ecology
The Yellow Sea (St 3600-02) (35°59′ N, 120°59′ E), water depth 33.00 m, tem-
perature 18.30 °C, salinity 31.30 ‰, abundance 0.10 ind./g sed.

Distribution
Yellow Sea, East China Sea, South China Sea, Xisha Islands.

Bay of Biscay, Celtic Sea, English Channel, Japan, New Zealand, North Atlantic
Ocean, Norway, Gulf of Mexico, Mediterranean Sea.

Description
Size about 750 µm in length. Test elongate, length:width ratio about 3:1, very thin,
and flattened. Early portion with one to two planispiral whorls, comprising about
five chambers. Later portion uncoiling and rectilinear, with about four to five short
and broad chambers. Sutures unclear. Wall thick, agglutinated with very coarse and
large quartz grains. Aperture an indistinct round opening located terminally.

Remarks
Ammoscalaria pseudospiralis is characterized by having a very thin and flattened
test, and very obscure sutures. It is an inner continental shelf shallow water species.
In the Yellow Sea it rarely occurred and with low abundance.

Family Lituolidae de Blainville, 1827

Genus Ammobaculites Cushman, 1910

Ammobaculites agglutinans (d’Orbigny, 1846) (Fig. 10)

Spirolina agglutinans d’Orbigny, 1864, p. 137, pl. 7, Figs. 10–12; (fide Ellis &
Messina, 1940).

Ammobaculites agglutinans (d’Orbigny), Cushman, 1910a, p. 115, Fig. 176;
1921, p. 89, pl. 17, Fig. 4; Hada, 1931, p. 65, Fig. 17; Braga, 1960, p. 27, pl. 2,
Figs. 7, 8; Hedley et al., 1965, p. 11, pl. 1, Figs. 2, 3; Chiji & Lopez, 1968, p. 102,
pl. 6, Fig. 3; Bock, 1971, p. 7, pl. 1, Fig. 15; Rosset–Moulinier, 1972, p. 119, pl. 3,
Fig. 10; pl. 27, Fig. 6; Zheng, 1988, p. 66, pl. 23, Fig. 7; Bender, 1989, p. 297, pl.
16, Fig. 18; 1995, p. 40; Zheng & Fu, 2001, p. 366, pl. XXXIX, Figs. 3–7.

Measurement

Specimens Body length (µm) Body width (µm) Body thickness (µm)

H150-01 798 207 105

H150-02 660 267 95

Specimens Body length (µm) Body width (µm) Body thickness (µm)

H9-01 527 153 153

H9-02 769 173 173
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Occurrence and Ecology
The Bohai Sea (St 26, St 6, St 19, St 11, St 36, St 31), the Yellow Sea (St CJ-02, St
CJ-04, St 3300-04, St 3500-02) and intertidal flat of the Qingdao Bay (31°49′–39°

a b d e

c

Ammobaculites agglutinans (d’Orbigny, 1846)

Fig. 10 a–e Ammobaculites agglutinans (d’Orbigny, 1846), two specimens showing morpho-
logical variabilities. a–c From the same specimen. d, e Another specimen. Scale bars = 50 µm

28 Order Textulariida Delage et Hérouard, 1896



00′ N, 119°30′–122°59′ E), water depth 3.00–42.00 m, temperature 2.25–17.54 °
C, salinity 30.11–38.00 ‰, abundance 0.02–2.50 ind./g sed.

Distribution
Bohai Sea, Qingdao Bay of the Yellow Sea, East China Sea, South China Sea.

Bay of Biscay, Japan, New Zealand, North Atlantic Ocean, Norway, United
States, New Caledonia, Northeast U.S. Continental Shelf, North Western Weddell
Sea, Gulf of Mexico, Mediterranean Sea.

Description
Size about 650 µm in length. Test elongate, length:width ratio about 4:1. Early
portion close coiled, having about six chambers. Later portion uncoiling and rec-
tilinear, rounded in section, having about five to seven chambers. Sutures with
distinct depressions. Wall coarsely agglutinated. Aperture terminal, rounded in
shape.

Remarks
Ammobaculites agglutinans is widely distributed in the China Seas, from the
shallow water to the deep water area in the continental shelf of China.

Family Haplophragmiidae Eimer & Fickert, 1899

Genus Haplophragmium Reuss, 1860

Haplophragmium bonplandi Todd & Bronnimann, 1957 (Fig. 11)

Haplophragmium bonplandi Todd & Bronnimann, 1957, p. 23, pl. 2, Fig. 2; Scott
& Medioli, 1980, p. 36, pl. 2, Figs. 4, 5; Levy et al., 1995a, p. 601, pl. 1, Fig. 1;
Zheng & Fu, 2001, p. 340, pl. XXXV, Fig. 13.

Haplophragmoides cf. bonplandi Todd & Bronnimann, McCulloch, 1981, p. 11,
pl. 2, Figs. 7, 8, 10, 11, 13.

Measurement

Occurrence and Ecology
The Yellow Sea (St 3500-10) (35°00′ N, 123°59′ E), water depth 81.00 m, tem-
perature 9.62 °C, salinity 33.39 ‰, abundance 1.42 ind./g sed.

Distribution
Yellow Sea.

Specimens Body length (µm) Body width (µm) Body thickness (µm)

H24-01 385 340 131

H24-02 366 295 111
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Description
Size about 380 µm in length, length:width ratio about 1.1:1, about 2.6:1 flattened
laterally. Test planispirally enrolled and slightly evolute, bilateral symmetrically;

a

d e f

b c

Haplophragmium bonplandi Todd & Bronnimann, 1957

Fig. 11 a–f Haplophragmium bonplandi Todd & Bronnimann, 1957, two specimens showing
morphological variabilities. a–c From the same specimen. d–f Another specimen. Note that the
specimens were broken. Scale bars = 100 µm
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side view distinctly flattened. Umbilical region distinctly depressed. The final whorl
with about six chambers. Wall very thin, finely to coarsely agglutinated. Aperture
an indistinct small slit at the base of the apertural face.

Remarks
Haplophragmium bonplandi is not a common species in China Seas. In our
investigation it occurred at the Yellow Sea Cold Water Mass region and has a low
abundance.

Family Spiroplectamminidae Cushman, 1927

Genus Spiroplectammina Cushman, 1927

Spiroplectammina sagittula (Defrance, 1824) (Fig. 12)

Textularia sagittula Defrance, 1824, p. 177, pl. 13, Fig. 5; Micropaleontology
Group in Marine Geology Department of Tongji University, 1978, p. 70, pl. I,
Fig. 10; Wang et al., 1980, p. 33, pl. III, Fig. 1; Loeblich & Tappan, 1987, p. 173,
pl. 193, Figs. 1-2; Research Party of Marine Geology, Ministry of Geology, and
Mineral Resources & Chinese University of Geosciences (Beijing), 1988, p. 146,
pl. I, Fig. 8; Lee et al., 1990, p. 899, Fig. 62.

Spiroplectammina sagittula (Defrance, 1824), Hayward et al., 2015.

Measurement

Occurrence and Ecology
The Yellow Sea (St CJ-01) (31°39′ N, 122°30′ E), water depth 26.90 m, temper-
ature 14.03 °C, salinity 30.31 ‰, abundance 0.08 ind./g sed.

Distribution
Yellow Sea, Okinawa Trough.

Bay of Biscay, Celtic Sea, English Channel, Irish Sea, and St. George’s Channel,
Japan, New Zealand, North Atlantic Ocean, Norway, Southeast U.S. Continental
Shelf, and Mediterranean Sea.

Description
Size about 400 µm in length, length:width ratio about 1.4:1. Test biserial, large
early planispiral coil of few chambers followed by biserially arranged later cham-
bers; about seven to nine chambers in each side. Sutures distinct. Wall agglutinated
with fine quartz grains. Aperture an indistinct slit, located at the base of the aper-
tural face.

Specimens Body length (µm) Body width (µm) Body thickness (µm)

D47-01 435 307 131

D47-02 393 301 150
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Remarks
Spiroplectammina sagittula has been identified as Textularia sagittula in previous
Chinese literature. This species was assigned to Spiroplectammina sagittula by
Hayward et al., (2015). It occurred in theSouthYellowSea (MicropaleontologyGroup

a

b

c

e

f

g h

d

Spiroplectammina sagittula (Defrance, 1824)

Fig. 12 a–h Spiroplectammina sagittula (Defrance, 1824), two specimens were sampled from the
South Yellow Sea. a–d From the same specimen. e–h Another specimen. Scale bars = 100 µm
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inMarine GeologyDepartment of Tongji University, 1978;Wang et al., 1980) and the
Okinawa Trough sediments (Research Party ofMarine Geology, Ministry of Geology
and Mineral Resources & Chinese University of Geosciences (Beijing), 1988).

Genus Spiroplectinella Kisel’man, 1972

Spiroplectinella pseudocarinata (Cushman, 1921) (Fig. 13)

Textularia carinata d’Orbigny, 1846, Cushman, 1911, p. 17, text Figs. 26, 27;
Brady, 1884 (non d’Orbigny, 1826), p. 360, pl. 42, Figs. 15, 16.

Textularia Pseudocarinata Cushman, 1921, p. 121, pl. 22, Fig. 5; Wang et al.,
1980, p. 12, pl. III Fig. 2; Wang et al., 1988, p. 122, pl. XI, Figs. 7, 13.

Spiroplectinella carinata (d’Orbigny, 1846), Loeblich & Tappan, 1987, p. 112,
pl. 120, Figs. 11–15.

Spiroplectammina arenasuturata LeRoy, Inoue, 1989 (non LeRoy, 1939), pl.
19, Fig. 5.

Spiroplectinella pseudocarinata (Cushman, 1921), Loeblich & Tappan, 1994,
p. 19, pl. 15, Figs. 1–14.

Spirorutilus carinatus (d’Orbigny, 1846), Hayward et al., 2015.

Measurement

Occurrence and Ecology
The Yellow Sea (St 3000-2) (29°59′ N, 123°00′ E), water depth 42.77 m, tem-
perature 22.33 °C, salinity 34.27 ‰, abundance 0.01 ind./g sed.

Distribution
Yellow Sea, East China Sea.

Japan, the Timor Sea, Mediterranean Sea, North Atlantic Ocean.

Description
Size about 600 µm in length, length:width ratio about 2:1. Test biserial, except to the
slightly planispiral coiled early portion. Transverse section lozenge in shape and
with marginal keels. Wall agglutinated with fine particles. Aperture an indistinct slit.

Remarks
Spiroplectinella pseudocarinata has been identified as Textularia Pseudocarinata
in the previous Chinese literature from continental shelf sediments of the East China
Sea (Wang et al., 1980, 1988). Our Yellow Sea population was slightly smaller than
that described from the East China Sea; in addition, its marginal keels were less
distinct.

Specimens Body length (µm) Body width (µm) Body thickness (µm)

H157-01 715 333 139

H157-02 475 275 169
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Spiroplectinella pseudocarinata (Cushman, 1921)

Fig. 13 a–d Spiroplectinella pseudocarinata (Cushman, 1921), same specimen showing different
side of views. Scale bar = 150 µm
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Family Nouriidae Chapman & Parr, 1936

Genus Nouria Heron–Allen & Earland, 1914

Nouria polymorphinoides Heron–Allen & Earland, 1914 (Fig. 14)

Nouria polymorphinoides Heron–Allen & Earland, 1914, p. 376, pl. 37, Figs. 1–15;
Hada, 1931, p. 93, text Fig. 45; Cushman & McCulloch, 1939, p. 111, pl. 12,
Figs. 5–10; Phleger et al., 1953, p. 11, pl. 3, Figs. 1, 2; Todd & Bronnimann, 1957,
p. 30, pl. 4, Fig. 14; Uchio, 1960, pl. 3, Fig. 29; Bermudez & Seiglie, 1963, p. 110,
pl. 4, Fig. 5; Lankford & Phleger, 1973, pl. 3, Fig. 1; Haake, 1977, p. 66, pl. 2,
Fig. 5; Fursenko et al., 1979, p. 24, pl. 3, Fig. 15; Zheng, 1979, p. 112, pl. 1, Fig. 7;
Loeblich & Tappan 1987, p. 32, pl. 123, Figs. 11–12; Zheng, 1988, p. 100, pl. 15,
Figs. 5–8; Cimerman & Langer, 1991, p. 20, pl. 7, Figs. 1–3; Bender, 1995, p. 47,
pl. 5, Fig. 9.

Nouria polymorphinoides Heron–Allen & Earland, Zheng & Fu, 2001, p. 413,
pl. LVIII, Figs. 16, 17; pl. LIX, Figs. 1–6.

Measurement

Occurrence and Ecology
The Yellow Sea (St 3300-04, St 3400-06, St 3400-08, St 3500-06, St 3500-08, St
3600-02, St 3600-04, St 3600-06) (32°59′–35°59′ N, 121°00′–123°58′ E), water
depth 32.90–80.00 m, temperature 9.19–15.61 °C, salinity 31.11–33.23 ‰, abun-
dance 0.10–49.00 ind./g sed.

Distribution
Yellow Sea, East China Sea, South China Sea, Xisha Islands, Nansha Islands.

Bay of Biscay, Japan, New Zealand, North Atlantic Ocean, New Caledonia, Gulf
of Mexico, Mediterranean Sea.

Description
Size about 770 µm in length. Test elongate, oval in section, length:width ratio
about 1.5:1, and very flattened in side view. Early stage polymorphine spiral, later
biserial. Sutures obscure. Wall very thin and coarsely agglutinated with large
mineral grains. Aperture terminally located.

Remarks
Nouria polymorphinoides is widely distributed in the China Seas but usually has
low abundance. In the Yellow Sea it mainly distributed in the Yellow Sea Cold
Water Mass area.

Specimens Body length (µm) Body width (µm) Body thickness (µm)

H19-01 72 523 175

H19-02 821 529 219
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Nouria polymorphinoides Heron-Allen & Earland, 1914

Fig. 14 a–g Nouria polymorphinoides Heron–Allen & Earland, 1914. a–d The same specimen
showing different side of views. e–g Another specimen (one side was broken). Scale
bars = 200 µm
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Family Trochamminidae Schwager, 1877

Genus Ammoglobigerina Eimer & Fickert, 1899

Ammoglobigerina globigeriniformis (Park & Jones, 1865) (Fig. 15)

Lituola nautiloidea var. globigeriniformis Parker & Jones, 1865, p. 407, pl. 15,
Figs. 46, 47.

Haplophragmium globigeriniforme (Parker & Jones), Brady, 1884, p. 312, pl.
35, Figs. 10, 11; Flint, 1899, p. 277, pl. 21, Fig. 1.

Trochammina globigeriniformis (Parker & Jones), Cushman, 1911, p. 124,
Figs. 193, 194; 1921, p. 96, pl. 11, Figs. 4, 5; Phillips, 1977, p. 22, pl. 2, Fig. 4;
Ingle et al., 1980, p. 140, pl. 5, Figs. 12, 13; Haake, 1980, p. 7, pl. 1, Fig. 18;
Resig, 1981, p. 654, pl. 5, Fig. 4; Hughes, 1988, p. 305, pl. 3, Figs. 4–8; Tu &
Zheng, 1991, p. 168, pl. 1, Fig. 1.

Trochammina ex. gr. globigeriniformis (Parker & Jones), Saidova, 1961, pl. 12,
Fig. 71.

Ammoglobigerina trochamminiforme Galloway, 1933, p. 182, pl. 10, Figs. 3–4;
Loeblich & Tappan, 1987, p. 33, pl. 128, Figs. 9–10.

Trochammina cf. globigeriniformis (Parker & Jones), Schroeder, 1986, p. 52, pl.
19, Figs. 5–8.

Ammoglobigerina globigeriniformis (Parker & Jones), Wang et al., 1988, p. 123,
pl. XI, Fig. 15; Zheng & Fu, 2001, p. 418, pl. LXI, Figs. 1–3.

Measurement

Occurrence and Ecology
The Bohai Sea (St 26, St A8, St 6, St 19, St 11, St 36, St 22, St 14, St 31), the
Yellow Sea (St CJ-02, St 3400-05, St 3400-06, St 3500-10, St 3600-02, St 3875-01,
St B-06) and intertidal flat of the Qingdao Bay (31°49′–39°00′ N, 119°30′–123°
59′ E), water depth 0.00–81.00 m, temperature 1.50–26.50 °C, salinity 30.11–
38.00 ‰, abundance 0.04–5.70 ind./g sed.

Distribution
Bohai Sea, Yellow Sea, East China Sea, South China Sea.

Bay of Biscay, Gulf of Saint Lawrence, Japan, New Zealand, North Atlantic
Ocean, Norway, United States, Grand Bank, Northeast U.S. Continental Shelf,
Mediterranean Sea.

Description
Size about 500 µm in length. Test trochospiral, length:width ratio about 1.2:1, with
subglobular chambers increasing rapidly in size as added. Final whorl with about

Specimens Body length (µm) Body width (µm) Body thickness (µm)

B1-01 605 493 370

B1-02 378 301 209
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four chambers. Sutures distinct. Wall thin and finely to moderately coarse agglu-
tinated with sand grains. Aperture a distinct interiomarginal slit on the umbilical
side.

a b c
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e

Ammoglobigerina globigeriniformis (Park & Jones, 1865)

Fig. 15 a–h Ammoglobigerina globigeriniformis (Park & Jones, 1865), two specimens showing
morphological variabilities. a–d From the same specimen. e–h Another specimen. Scale
bars = 200 µm
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Remarks
Ammoglobigerina globigeriniformis has been identified as Trochammina glo-
bigeriniformis in Chinese previous literature (Wang et al., 1988). It is a common
species and widely distributed in the China Seas.

Genus Paratrochammina Brönnimann, 1979

Paratrochammina simplissima (Cushman & McCulloch, 1948) (Fig. 16)

Trochammina pacifica Cushman var. simplex Cushman & McCulloch, 1939,
p. 104, pl. 11, Fig. 4.

Trochammina pacifica Cushman var. simplissima Cushman & McCulloch,
1948, p. 76.

Trochammina pacifica Cushman, Uchio, 1960, p. 59, pl. 3, Figs. 26, 27;
Phleger, 1964b, p. 383, pl. 1, Figs. 22, 23.

Paratrochammina simplissima (Cushman & McCulloch), Bronnimann, 1979,
p. 10, Figs. 2, 3; 6A-I; 8A-H; Bronnimann & Zaninetti, 1984, p. 68, pl. 6, Fig. 7;
Zheng, 1988, p. 84, pl. 38, Fig. 7; Loeblich & Tappan, 1994, p. 23, pl. 24, Figs. 1–
12; Ujiie, 1995, p. 57, pl. 2, Fig. 7a–c; Zheng & Fu, 2001, p. 425, pl. LIX, Fig. 13;
pl. LXI, Fig. 10; pl. LXIV, Figs. 10, 11.

Measurement

Occurrence and Ecology
The Yellow Sea (St 3500-06, St 3875-01) (34°59′–38°44′ N, 121°59′–121°59′ E),
water depth 51.00–52.00 m, temperature 7.39–12.31 °C, salinity 31.14–31.62 ‰,
abundance 0.16–0.60 ind./g sed.

Distribution
Bohai Sea, Yellow Sea, East China Sea.

Japan, New Zealand, New Caledonia, Gulf of Mexico.

Description
Size about 370 µm in length, length:width ratio about 1.3:1. Test trochospiral,
about six chambers per whorl, very convex at the dorsal side, nearly conical in the
lateral view. Sutures distinct. Wall finely agglutinated with sand grains. Aperture an
interiomarginal, umbilical–extraumbilical arch.

Specimens Body length (µm) Body width (µm) Body thickness (µm)

H53-01 295 215 131

H53-02 443 348 165
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Remarks
Paratrochammina simplissima occurred in the Bohai Sea, the Yellow Sea, and the
East China Sea but with low abundance. It resembles Trochammina squamata in
the general test shape at the first glance, but differs by a conical convex dorsal side
view and more chamber numbers (6 vs. 5).

a

d e f

b c

Paratrochammina simplissima (Cushman & McCulloch, 1948)

Fig. 16 a–f Paratrochammina simplissima (Cushman & McCulloch, 1948), two specimens
showing morphological variabilities. a–c The same specimen with different side of views. d–f
From another specimen. Scale bars = 100 µm
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Genus Trochammina Parker & Jones, 1859

Trochammina hadai Uchio, 1962 (Fig. 17)

a

c

d f

e

b

Trochammina hadai Uchio, 1962

Fig. 17 a–f Trochammina hadai Uchio, 1962, two specimens showing morphological variabil-
ities. a–c The same specimen with different side of views. d–f Another specimen. Scale
bars = 50 µm
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Trochammina globigeriniformis Hada, 1931 (non Parker & Jones), p. 91, text
Fig. 44a–c; Takayanagi, 1955, p. 42, pl. 1, Fig. 17a–c.

Trochammina hadai Uchio, 1962, p. 387, pl. 18, Fig. 9a–c; Matoba, 1970, p. 62,
pl. 1, Figs. 14a–c, 15a–c; Seibold, 1976, p. 180, pl. 1, Fig. 2a, b; Ujiie et al., 1983,
p. 53, pl. 1, Figs. 11–13; Shchedrina & Lukina, 1984, p. 17, pl. 111, Fig. 19a, b;
Zheng & Fu, 1990, p. 196, pl. 1, Fig. 3; Loeblich & Tappan, 1994, p. 24, pl. 26,
Figs. 1–9; Zheng & Fu, 2001, p. 434, pl. LXIII, Figs. 5–9.

Measurement

Occurrence and Ecology
The Yellow Sea (St 3400-06) (33°59′ N, 123°00′ E), water depth 68.10 m, tem-
perature 10.50 °C, salinity 31.14–31.62 ‰, abundance 0.08 ind./g sed.

Distribution
Bohai Sea, Yellow Sea.

Gulf of Alaska, Japan, United States.

Description
Size about 225 µm in length, length:width ratio about 1.2:1. Test trochospiral,
chambers increasing gradually in size as added. Final whorl with about four
chambers. Umbilical area depressed but often blocked by its own secretion. Sutures
radial and distinct. Wall agglutinated with fine sand grains. Aperture indistinct.

Remarks
Trochammina hadai is a common species in the Bohai Sea and the Yellow Sea,
usually occurred in high abundance.

Trochammina squamata Jones & Parker, 1860 (Fig. 18)

Trochammina squamata Jones & Parker, 1860, p. 407, pl. 15, Fig. 30; Hedley
et al., 1964, Figs. 1, 1a–b; 3; 1a–b; 3, 3a–c; Micropaleontology Group in Marine
Geology Department of Tongji University, 1978, p. 72, pl. 2, Figs. 11–13; Wang
et al., 1988, p. 123, pl. 11, Fig. 14; Scott & Leckie, 1990, p. 263; Zheng & Fu,
2001, p. 439, pl. LXIV, Fig. 1.

Tritaxis squamata (Jones & Parker, 1860), Hayward et al., 2015.

Measurement

Specimens Body length (µm) Body width (µm) Body thickness (µm)

H152-01 229 203 139

H152-02 223 190 128

Specimens Body length (µm) Body width (µm) Body thickness (µm)

H44-01 277 225 85

H44-02 367 297 120

H44-03 356 283 157
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Occurrence and Ecology
The Yellow Sea (St CJ-04, St 3300-04, St 3300-06, St 3400-05, St 3400-06, St
3400-08, St 3500-06, St 3600-02, St 3800-02, St 3875-01, St 3875-03, St B-03) and
intertidal flat of the Qingdao Bay (32°10′–38°44′ N, 121°00′–127°00′ E), water

a

d e

b c

Trochammina squamata Jones & Parker, 1860

Fig. 18 a–e Trochammina squamata Jones & Parker, 1860, two specimens showing morpho-
logical variabilities. a–c The same specimen with different side of views. d, e Another specimen.
Scale bars = 100 µm
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depth 0.00–80.00 m, temperature 2.50–23.50 °C, salinity 31.65–38.00 ‰, abun-
dance 0.10–6.42 ind./g sed.

Distribution
Bohai Sea, Yellow Sea, Qingdao Bay, East China Sea.

Bay of Fundy, Canada, Celtic Sea, Gulf of Saint Lawrence, Japan, North
Atlantic Ocean, United States, Chesapeake Bay, Gulf of Mexico, Mediterranean
Sea.

Description
Size about 350 µm in length. Test trochospiral, length:width ratio about 1.2:1,
rather flatted in side view. Final whorl with about five chambers increasing grad-
ually in size as added, the last chamber inflated and obviously larger than the others.
Umbilical area concave in one side. Sutures distinct. Wall finely agglutinated with
sand grains. Aperture an interiomarginal, umbilical–extraumbilical slit with a lip.

Remarks
Trochammina squamata is widely distributed from the Bohai Sea to the East China
Sea, from intertidal flat to the continental shelf sediments, especially in the near-
shore area. This species has been synonymized as Tritaxis squamata (Jones &
Parker, 1860) by Hayward et al., (2015). However, the Genus Tritaxis usually
contains species with three chambers per whorl, and our specimens do not match
this feature. Therefore we remain its original taxonomic classification.

Trochammina inflata (Montagu, 1808) (Fig. 19)

Nautilus inflatus Montagu, 1808, p. 81, Fig. 3.
Rotalina inflata (Montagu), Williamson, 1858, p. 50, pl. 4, Figs. 93, 94.
Trochammina inflata (Montagu), Brady 1884, p. 338, pl. 41, Fig. 4a–c; He

et al., 1964, p. 58, pl. 1, Fig. 4; He et al., 1965, p. 58, pl. I, Fig. 4; Knudsen, 1971,
p. 190, pl. 1, Figs. 1–12; Murray, 1971, p. 35, pl. 10, Figs. 3–6; Haynes, 1973, pl.
37, pl. 4, Figs. 15–17, pl. 6, Fig. 3; Resig, 1974, p. 76, pl. 1, Fig. 1; Zaninetti et al.,
1977, pl. 1, Figs. 1, 2; Zheng et al., 1978, p. 31, pl. 1, Fig. 2; Fursenko et al., 1979,
p. 54, pl. 11, Figs. 1–3; Murray, 1980, p. 99, pl. 2, Figs. 12, 13; Hao et al., 1980,
p. 209, pl. 3, Fig. 4; Li & He, 1983, p. 66, pl. 1, Fig. 1; Boltovskoy, 1984b, p. 5,
Fig. 13; Bronnimann & Whittaker, 1984b, pp. 311–315, Figs. 1–11; Lin & Zhu,
1986, p. 71; Loeblich & Tappan, 1987, p. 122, pl. 129, Figs. 20–23; Wu & Wang,
1989, p. 924; Angell, 1990, pp. 246–247, pl. 1, Figs. 1–6; Schroeder–Adams, 1990,
p. 36, pl. 3, Figs. 9, 10; pl. 9, Figs. 24–26; Patterson, 1990, p. 240, pl. 1, Figs. 8–
10; Scott et al., 1991, p. 388, pl. 2, Figs. 7, 8; Cimerman & Langer, 1991, p. 20, pl.
7, Figs. 7–9; Jonasson & Patterson, 1992, p. 297, pl. 2, Figs. 1, 2; Hayward &
Triggs, 1994, p. 115, pl. 1, Figs. 7, 8; Alve & Murray, 1994, p. 20, pl. 1, Figs. 17,
18; de Rijk, 1995, pl. 1, Fig. 9; Stigter et al., 1998, pl. 3, Fig. 10; Zheng & Fu,
2001, p. 435, pl. LXVI, Fig. 13.
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Measurement

a

d e f

b c

Trochammina inflata (Montagu, 1808)

Fig. 19 a–f Trochammina inflata (Montagu, 1808), two specimens showing morphological
variabilities. a–c From the same specimen. d–f Another specimen. Scale bars = 100 µm

Specimens Body length (µm) Body width (µm) Body thickness (µm)

H118-01 442 328 210

H118-02 480 396 219
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Occurrence and Ecology
Intertidal flat of the Qingdao Bay (36°00′ N, 120°30′ E), water depth 3.00 m,
temperature 1.50–18.00 °C, salinity 32.00–36.00 ‰, abundance 0.21–2.99 ind./
g sed.

Distribution
Bohai Sea, Qingdao Bay of the Yellow Sea, East China Sea.

Bay of Biscay, Bay of Fundy, Canada, Celtic Sea, English Channel, Gulf of
Saint Lawrence, Irish Sea, and St. George’s Channel, Japan, Malaysia, New
Zealand, North Atlantic Ocean, Norway, Southern Ocean, United States,
Chesapeake Bay, New Caledonia, Vineyard Sound, Black Sea, Gulf of Mexico,
Mediterranean Sea.

Description
Size about 450 µm in length. Test trochospiral, length:width about 1.3:1, about
1.6:1 flattened laterally. Final whorl with about six chambers increasing gradually
in size as added; the last chamber triangular in shape, inflated, and larger than the
others. Umbilical area concave in one side. Sutures distinct and radial to slightly
curved. Wall finely agglutinated with sand grains. Aperture an interiomarginal,
umbilical–extraumbilical arched slit.

Remarks
Trochammina inflata is a common species in the China Seas, occurring from tidal
flat to the continental shelf sediments.

Genus Arenoparrella Andersen, 1951

Arenoparrella asiatica Polski, 1959 (Figs. 20, 21)

Arenoparrella mexicana asiatica Polski, 1959, p. 585, pl. 78, Fig. 1;
Micropaleontology Group in Marine Geology Department of Tongji University,
1978, p. 72, pl. II, Figs. 19–21; Wang et al., 1988, p. 123, pl. XI, Fig. 16.

Polskiammina asiatica (Polski, 1959), Hayward et al., 2015.

Measurement

Specimens Body length (µm) Body width (µm) Body thickness (µm)

B7=D50-01 590 475 278

B7=D50-02 489 402 222

B7=D50-03 417 332 247

D50=B7-01 467 463 267

D50=B7-02 338 273 155
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Occurrence and Ecology
The Bohai Sea (St 19, St 14) (38°16′–38°25′ N, 120°04′–120°06′ E), water depth
24.00–25.00 m, temperature 2.98–3.30 °C, salinity 30.53–30.70 ‰, abundance
0.02–0.08 ind./g sed.
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b c

Arenoparrella asiatica Polski, 1959

Fig. 20 a–f Arenoparrella asiatica Polski, 1959, two specimens showing morphological
variabilities. a–c The same specimen with different side of views. d–f Another specimen. Scale
bars = 100 µm
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Arenoparrella asiatica Polski, 1959

Fig. 21 a–g Arenoparrella asiatica Polski, 1959, three specimens showing morphological
variabilities. a–c The same specimen with different side of views. d, e Another specimen. f, g A
small specimen. Scale bars = 100 µm
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Distribution
Bohai Sea, Yellow Sea, East China Sea.

Description
Size about 450 µm in length. Test in a low trochospiral coil, length:width ratio
about 1.2:1. Chambers increasing gradually in size, about eight chambers in final
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Siphogaudryina stephensoni (Cushman, 1928)

Fig. 22 a–g Siphogaudryina stephensoni (Cushman, 1928), the same specimen showing different
side of views. e Aperture face. f Antapical view. Scale bar = 150 µm
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whorl. Final whorl with about seven to eight chambers. Sutures distinct. Wall
agglutinated with fine sand grains. Aperture a distinct opening without lip.

Remarks
Arenoparrella asiatica has been reported from sediments of the Yellow Sea and the
East China Sea (Micropaleontology Group in Marine Geology Department of Tongji
University, 1978; Wang et al., 1988). Brönnimann et al., (1987) established the
genus of Polskiammina and made a combination as Polskiammina asiatica (Polski,
1959) (Hayward et al., 2015). But we adopted the system of Loeblich & Tappan
(1987) and ranked it within the Genus Arenoparrella. This species distributed in the
Bohai Sea, the Yellow Sea, and the East China Sea with low abundance.

Family Verneuilinidae Cushman, 1911

Genus Siphogaudryina Cushman, 1935

Siphogaudryina stephensoni (Cushman, 1928) (Figs. 22, 23)

Siphogaudryina stephensoni (Cushman, 1928), Cushman, 1946; Loeblich &
Tappan, 1987, p. 137, pl. 144, Figs. 4–8.

Measurement

Occurrence and Ecology
The Yellow Sea (St 3600-05) (35°59′ N, 122°29′ E), water depth 59.00 m, tem-
perature 8.50 °C, salinity 32.60 ‰, abundance 0.16 ind./g sed.

Distribution
Yellow Sea.

U. Cretaceous, U.S.A.

Description
Size about 600 µm in length. Test elongate, increasing gradually in breadth, length:
width ratio about 1.7:1. Early stage with about three to four chambers, very short in
length, triserially arranged, and triangular in section. Later stage with about five to
six chambers, biserial, with flattened sides and quadrangular section. Marginal
angles produced and subcarinate in both triserial and biserial parts. Sutures
indictinct. Wall agglutinated with fine quartz grains. Aperture disticnt interi-
omarginal arch.

Specimens Body length (µm) Body width (µm) Body thickness (µm)

H160-01 718 401 310

H160-02 655 386 313

H160-03 546 350 318

H160-04 531 318 258
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Remarks
Siphogaudryina stephensoni was established by Cushman (1946). It was discovered
from Maastrichtian, Ripley Formation, McNairy County, Tennessee. The taxo-
nomic feature of the Yellow Sea specimens basically matched the figures of S.

Siphogaudryina stephensoni (Cushman, 1928)

a
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Fig. 23 a–g Siphogaudryina stephensoni (Cushman, 1928), another specimen with different side
views. b, c Aperture face. f Antapical view. Scale bar = 100 µm

Family Verneuilinidae Cushman, 1911 51



stephensoni in Cushman (1946) in a side view, but the body size is shorter and
sutures are much vaguer than the paratypes, which was described by Loeblich &
Tappan (1964) from Wolfe City Sand. This species is a new record to China Seas.

Family Globotextulariidae Cushman, 1927

Genus Verneuilinulla Saidova, 1975

Verneuilinulla advena (Cushman, 1922) (Fig. 24)

Verneuilina advena Cushman, 1922a, p. 57, pl. 9, Figs. 7–9; Earland, 1933, p. 99,
pl. 3, Figs. 43–46.

Eggerella advena (Cushman), Cushman, 1937b, p. 51, pl. 5, Figs. 12–15;
Cushman & McCulloch, 1939, p. 95, pl. 10, Fig. 1; Cushman, 1948, p. 32, pl. 3,
Fig. 12; Loeblich & Tappan, 1953, p. 36, pl. 3, Figs. 8–10; Uchio, 1960, p. 19, pl. 2,
Fig. 18; Resig, 1963, p. 121–126; Phleger, 1964b, p. 378, pl. 1, Fig. 9;
Micropaleontology Group in Marine Geology Department of Tongji University,
1978, p. 71, pl. I, Figs. 21–23; Fursenko et al., 1979, p. 67, pl. 13, Fig. 3; Scott &
Medioli, 1980, p. 40, pl. 2, Fig. 7; Shchedrina & Lukina, 1984, p. 24, pl. 4, Fig. 26;
Wang et al., 1988, p. 125, pl. 12, Fig. 10; Oki, 1988, p. 83, pl. 4, Fig. 5; Zheng et al.,
1989, pl. 1, Figs. 5, 6; Schroeder–Adams et al., 1990, p. 33, pl. 2, Fig. 8; Snyder
et al., 1990, p. 251, 264; Blais–Steves & Patterson, 1988, p. 214, pl. 1, Fig. 3.

Verneuilinulla advena (Cushman) Loeblich & Tappan, 1987, p. 144, pl. 151,
Figs. 7–10; 1994, p. 22, pl. 19, Figs. 8, 9; Zheng & Fu, 2001, p. 484, pl. LXXIII,
Figs. 12, 13.

Eggerelloides advenus (Cushman), Cimerman & Langer, 1991, p. 20, pl. 8,
Figs. 5, 6.

Measurement

Occurrence and Ecology
The Bohai Sea (St 26, St A8, St 6, St 19, St 11, St 36, St 22, St 14, St 31) (38°10′–
39°00′ N, 119°30′–120°10′ E), water depth 24.00–27.00 m, temperature 2.25–
4.25 °C, salinity 30.11–30.79 ‰, abundance 0.16–0.72 ind./g sed.

Distribution
Bohai Sea, Yellow Sea, East China Sea.

Specimens Body length (µm) Body width (µm) Body thickness (µm)

B11-01 436 183 183

B11-02 350 150 150
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Bay of Biscay, Bay of Fundy, Canada, Celtic Sea, Gulf of Saint Lawrence,
Japan, New Zealand, North Atlantic Ocean, Norway, United States, Chesapeake
Bay, Scotian Shelf, Southeast U.S. Continental Shelf, Vineyard Sound, Arctic
Ocean, Gulf of Mexico, Mediterranean Sea.

Verneuilinulla advena (Cushman, 1922)
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Fig. 24 a–g Verneuilinulla advena (Cushman, 1922), two specimens showing morphological
variabilities. a–c From the same specimen. d–g Another specimen. b, e Apical views. Scale
bars = 100 µm
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Description
Size about 400 µm in length. Test elongate and usually slender, length:width ratio
about 2.4:1. Early stage trochospiral, with four to five chambers per whorl, later
reduced to three per whorl. Sutures distinct. Wall coarsely agglutinated with sand
grains. Aperture interiomarginal.

Remarks
Verneuilinulla advena is a common and abundant species in the Bohai Sea. It also
occurred in the Yellow Sea and the East China Sea but with low abundance
(Micropaleontology Group in Marine Geology Department of Tongji University,
1978; Wang et al., 1988).

Verneuilinulla propinqua (Brady, 1884) (Fig. 25)

Verneuilina propinqua Brady, 1884, (pars), p. 387, pl. 47, Figs. 8–12; Cushman,
1911, p. 53, text Fig. 86.

Eggerella propinqua (Brady), Cushman, 1937b, p. 53, pl. 5, Figs. 21, 22;
Takayanagi, 1955, pl. 1, Fig. 8; Matoba, 1970, p. 51, pl. 1, Fig. 20; McLauglin &
Gupta, 1994, p. 86, pl. 1, 4.

Verneuilinulla propinqua (Brady), Zheng & Fu, 2001, p. 485, pl. LXXIV,
Fig. 3.

Measurement

Occurrence and Ecology
The Yellow Sea (St 3300-06, St 3400-06, St 3400-08, St 3500-08, St 3500-10, St
3600-06, St 3600-08, St 3875-03, St B-03) (33°00′–38°44′ N, 121°57′–127°00′ E),
water depth 50.00–81.00 m, temperature 7.72–17.00 °C, salinity 31.67–33.39 ‰,
abundance 0.08–15.34 ind./g sed.

Distribution
Yellow Sea, East China Sea.

Japan, New Zealand, North Atlantic Ocean, Gulf of Mexico.

Description
Size about 530 µm in length. Test elongate and subconical to conical in shape,
length:width ratio about 2:1. Early stage trochospiral and later reduced to three per
whorl. Sutures moderate distinct to indistinct. Wall coarsely agglutinated with sand
grains. Aperture an interiomarginal opening.

Remarks
Verneuilinulla propinqua is a common and abundant species in the Yellow Sea. It
occurred also in the East China Sea but usually with low abundance.

Specimens Body length (µm) Body width (µm) Body thickness (µm)

H26-01 577 268 268

H26-02 476 267 267
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Verneuilinulla propinqua (Brady, 1884)
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Fig. 25 a–e Verneuilinulla propinqua (Brady, 1884), two specimens showing morphological
variabilities. a–c The same specimen with different side of views. d, e From another specimen.
b Apical view. Scale bars = 100 µm
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Family Eggerellidae Cushman, 1937

Genus Eggerelloides Haynes, 1973

Eggerelloides scaber (Williamson, 1858) (Fig. 26)

Bulimina scabra Williamson, 1858, p. 65, pl. 5, Figs. 136, 137.
Verneuilina scabra (Williamson), Cushman, 1922a, p. 55, pl. 10, Figs. 5, 6.
Eggerella scabra (Williamson), Cushman, 1937b, p. 50, pl. 5, Figs. 10, 11;

Hoeglund, 1947, p. 191, pl. 13, Figs. 12–14, text Figs. 162–165; Hofker, 1960,
p. 236, Figs. 11, 12; Hansen, 1965, p. 330, Fig. 1; Murray, 1968, p. 94, pl. 1,
Fig. 1; 1971, p. 45, pl. 15, Fig. 6; Matoba, 1970, p. 51, pl. 1, Figs. 21, 22;
Knudsen, 1971, p. 192, pl. 1, Fig. 13; pl. 15, Figs. 5–7; Voorthuysen, 1973, p. 45,
pl. 4, Fig. 3; Hansen & Hanzlikova, 1974, pp. 447, 456, pl. 3, Fig. 1; Alve & Nagy,
1986, p. 282, pl. 4, Figs. 4, 5; Hermelin, 1987, p. 71, pl. 1, Fig. 9; Oki, 1989,
pp. 84, 169, pl. 4, Fig. 7; Stigter et al., 1998, pl. 2, Fig. 2.

Eggerelloides scabrum (Williamson), Haynes, 1973, p. 44, pl. 2, Figs. 7, 8; pl.
19, Figs. 10, 11, text Fig. 8, nos. 1–4.

Eggerella polita Zheng, 1988 (non Collins), p. 94, pl. 45, Figs. 5, 6.
Eggerelloides scabrus (Williamson), Alve, 1990, pp. 185, 186; 1991a, pl. 16,

Figs. 6–8; Cimerman & Langer, 1991, p. 21, pl. 8, Fig. 7; Alve & Murray, 1994,
p. 20, pl. 1, Fig. 12; Zheng & Fu, 2001, p. 493, pl. LXXIV, Figs. 1, 2.

Eggerelloides scabra (Williamson), Hohennegger et al., 1993, p. 81, pl. 1, Fig. 3.

Measurement

Occurrence and Ecology
The Yellow Sea (St CJ-04, St 3300-04, St 3300-06, St 3400-05, St 3400-06, St
3400-08, St 3500-06, St 3500-08, St 3500-10, St 3600-02, St 3600-04, St 3600-06,
St 3600-08, St 3700-01, St 3800-02, St 3875-01, St 3875-03, St B-03, St B-06) (32°
10′–38°44′ N, 121°00′–127°00′ E), water depth 29.00–81.00 m, temperature 7.39–
17.02 °C, salinity 30.31–33.39 ‰, abundance 0.16–122.66 ind./g sed.

Distribution
Yellow Sea, East China Sea.

Bay of Biscay, Celtic Sea, English Channel, Gulf of Saint Lawrence, Irish Sea,
and St. George’s Channel, Japan, New Zealand, North Atlantic Ocean, Norway,
Vineyard Sound, Black Sea, Mediterranean Sea.

Description
Size about 470 µm in length, length:width ratio about 1.9:1. Test subfusiform, with
the bluntly rounded initial portion, length:width ratio about 1.9:1. Early stage

Specimens Body length (µm) Body width (µm) Body thickness (µm)

H25-01 509 250 250

H25-02 422 253 253
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Eggerelloides scaber (Williamson, 1858)

b

ca

ed

Fig. 26 a–e Eggerelloides scaber (Williamson, 1858), two specimens showing morphological
variabilities. a–c From the same specimen. b Apical view. d, e From another specimen. Scale
bars = 100 µm
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trochospiral and later becomes triserial. Sutures distinct. Wall coarsely to finely
agglutinated with sand grains. Aperture a distinct high interiomarginal arch.

Remarks
Eggerelloides scaber is a common and abundant species in the Yellow Sea, dis-
tributing from the sediments of offshore to the Yellow Sea Cold Water Mass area. It
also occurred in the East China Sea but with low abundance.

Family Textulariidae Ehrenberg, 1838

Genus Sahulia Loeblich & Tappan, 1985

Sahulia conica (d’Orbigny, 1839) (Fig. 27)

Siphotextularia conica (d’Orbigny, 1839).
Textularia conica d’Orbigny, 1839, He et al., 1965, p. 57, pl. I, Fig. 1;

Micropaleontology Group in Marine Geology Department of Tongji University,
1978, p. 70, pl. I, Figs. 27–29; Wang et al., 1988, p. 121, pl. XI, Fig. 5.

Measurement

Occurrence and Ecology
The Jiaozhou Bay (St D1) (36°04′ N, 120°14′ E), water depth 10.00 m, tempera-
ture 25.85 °C, salinity 29.78 ‰, abundance 0.04 ind./g sed.

Distribution
Yellow Sea.

Bay of Biscay, Celtic Sea, English Channel, Japan, Micronesia, North Atlantic
Ocean, United States, New Caledonia, Southeast U.S. Continental Shelf, Gulf of
Mexico, Mediterranean Sea.

Description
Size about 550 µm in length, length:width ratio about 0.6:1. Test biserial
throughout and forming a typical conical shape with circular outline. Each side with
five to six chambers, chambers broad and low. Sutures distinct and nearly hori-
zontal arranged. Aperture located at the base of the apertural face, forming a straight
slit across the center of the flattened terminal face. Lip distinct and flap-like,
apertural reentrant present at the ends of the lip.

Remarks
Sahulia conica is a common species in the Yellow Sea and the East China Sea
(Micropaleontology Group in Marine Geology Department of Tongji University,

Specimens Body length (µm) Body width (µm) Body thickness (µm)

H155-01 586 1036 785

H155-02 495 875 628
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1978; Wang et al., 1988). The Yellow Sea population was slightly smaller than that
described from the East China Sea (Wang et al., 1988). In May this species
reproduced and formed high abundance in the Jiaozhou Bay sediments.

Sahulia conica (d’Orbigny, 1839)

a b

c d

e f

g h

Fig. 27 a–h Sahulia conica (d’Orbigny, 1839), two specimens were sampled from the Jiaozhou
Bay of the Yellow Sea. a–d The same specimen with different side of views. e–h Another
specimen with different side profiles. Scale bars = 300 µm
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Sahulia kerimbaensis (Said, 1949) (Fig. 28)

Textularia kerimbaensis Said, 1949, p. 6, pl. 1, Fig. 8; Chushman, Todd & Post,
1954, p. 329, pl. 83, Fig. 11; Graham & Militante, 1959, p. 28, pl. 2, Figs. 5, 6;

Sahulia kerimbaensis (Said, 1949)

a b c

d e

f g h

Fig. 28 a–h Sahulia kerimbaensis (Said, 1949), two specimens showing morphological
variabilities. a–e Same specimen with different side of views. f–h Another specimen. Scale
bars = 200 µm
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Hofker, 1968, p. 15, pl. 1, Figs. 21, 22; Research Party of Marine Geology,
Ministry of Geology, and Mineral Resources & Chinese University of Geosciences
(Beijing), 1988, p. 146, pl. I, Fig. 7.

Spiroplectammina kerimbaensis (Said, 1949), Halicz & Reiss, 1979, p. 306, pl.
3, Figs. 9, 13, 15–21.

Spiroplectinella kerimbaensis (Said, 1949), Loeblich & Tappan, 1994, p. 19, pl.
14, Figs. 9–14.

Sahulia kerimbaensis (Said, 1949), Hayward et al., 2011.

Measurement

Occurrence and Ecology
The Yellow Sea (St 3800-02) (38°00′ N, 122°59′ E), water depth 59.00 m, tem-
perature 8.35 °C, salinity 31.96 ‰, abundance 0.64 ind./g sed.

Distribution
Yellow Sea.

Gulf of Aqaba, Japan, Micronesia, Timor Sea, New Caledonia.

Description
Size about 520 µm in length, length:width ratio about 1:1. Test biserial. Chambers
increased rapidly in breadth. Body thickness about half of the width. Sutures rather
distinct and nearly horizontal arranged. Wall agglutinated with fine grain particle.
Aperture a slit at the base of the apertural face with a distinct flap-like lip.

Remarks
Sahulia kerimbaensis has been identified as Textularia kerimbaensis in previous
Chinese literature (Research Party of Marine Geology, Ministry of Geology, and
Mineral Resources & Chinese University of Geosciences (Beijing, 1988). Later, it
was assigned to Spiroplectinella kerimbaensis by Loeblich & Tappan (1994) and to
Sahulia kerimbaensis by Hayward et al., (2011). The taxonomic features of Yellow
Sea population match well with those of the genus Sahulia by having a conical-like
test and a distinct lip. We therefore followed the taxonomic category of Hayward
et al., (2011) and assigned it to Sahulia kerimbaensis.

Genus Textularia Defrance, 1824

Textularia earlandi Parker, 1952 (Fig. 29)

Textularia elegans Lacroix, 1931, p. 8, Figs. 4, 6.
Textularia tenuissima Earland, 1933, p. 95, pl. 3, Figs. 21–30.

Specimens Body length (µm) Body width (µm) Body thickness (µm)

D26-01 532 502 295

D26-02 517 580 343
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Textularia earlandi Parker, 1952, p. 458; Micropaleontology Group in Marine
Geology Department of Tongji University, 1978, p. 70, pl. I, Fig. 24.

Prolixoplecta earlandi (Parker, 1952).

Textularia earlandi Parker, 1952

d

b

e f

ca

Fig. 29 a–f Textularia earlandi Parker, 1952, two specimens showing morphological variabil-
ities. a–d The same specimen with different side of views. e, f Another specimen. Scale
bars = 50 µm
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Spiroplectammina earlandi (Parker, 1952).
Spiroplectinella earlandi (Parker, 1952).

Measurement

Occurrence and Ecology
The Yellow Sea (St CJ-02, St 3875-01, St B-03) (31°49′–38°44′ N, 121°57′–122°
59′ E), water depth 40.00–51.00 m, temperature 7.39–17.54 °C, salinity 31.59–
31.67 ‰, abundance 0.18–0.24 ind./g sed.

Distribution
Bohai Sea, Yellow Sea.

Bay of Biscay, Canada, Celtic Sea, English Channel, Gulf of Saint Lawrence,
Irish Sea, and St. George’s Channel, Japan, New Zealand, North Atlantic Ocean,
Norway, South Pacific Ocean, Southern Ocean, United States, West Weddell Sea,
Arctic Ocean, Gulf of Mexico.

Description
Size about 350 µm in length, length:width ratio about 2:1. Test biserial, with seven
to nine chambers in each side. Lateral view compressed and may slightly curved in
some specimens. Sutures distinct. Wall agglutinated with fine particles. Apical face
dumbbell-shaped but aperture indistinct.

Remarks
Textularia earlandi was reported by Micropaleontology Group in Marine Geology
Department of Tongji University (1978) from sediment of the South Yellow Sea. It
frequently occurred in the Yellow Sea in our investigation but usually has low
abundance.

Textularia foliacea Heron–Allen & Earland, 1915 (Fig. 30)

Textularia foliacea Heron–Allen & Earland, 1915, p. 638, pl. 47, Figs. 17–20;
Cushman, 1921, p. 117, pl. 19, Fig. 7; Lalicker & McCulloch, 1940, p. 128, pl. 14,
Fig. II; Asano, 1950a, p. 5, text Figs. 19, 20; Graham & Militante, 1959, p. 28, pl.
2, Fig. 3; Micropaleontology Group in Marine Geology Department of Tongji
University, 1978, p. 69, pl. I, Figs. 4, 9; Halicz & Reiss, 1979, p. 301, pl. 2,
Figs. 4–9, 12, 13; Wang et al., 1980, p. 195, pl. VIII, Fig. 2; Banner & Pereira,
1981, p. 94, pl. 2, Fig. 8; pl. 3, Figs. 2–4; Wang et al., 1988, p. 121, pl. XI, Fig. 9;
Zheng, 1988, p. 109, pl. 28, Figs. 1–4; pl. 52, Figs. 11, 12, text Fig. 26; Hatta &
Ujiié, 1992a, p. 59, pl. 2, Fig. 7; Loeblich & Tappan, 1994, p. 28, pl. 34, Figs. 6–
14; Zheng & Fu, 2001, p. 532, pl. LXXXVI, Figs. 5–9; pl. XCII, Figs. 3–6; pl.
LXXXVII, Figs. 1–11.

Specimens Body length (µm) Body width (µm) Body thickness (µm)

H42-01 304 156 87

H42-02 380 185 143
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Textularia sica Lalicker & Bernudez, 1941, p. 16, pl. 4, Fig. 6.
Valvotextularia foliacea (Heron–Allen & Earland), Hofker, 1968, p. 16, pl. 2,

Figs. 7–14.

Textularia foliacea Heron-Allen & Earland, 1915

cba

e

f

a

d

b

Fig. 30 a–f Textularia foliacea Heron–Allen & Earland, 1915, two specimens were sampled from
the South Yellow Sea. a–c The same specimen with different side of views. d–f Another specimen.
Scale bars = 100 µm
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Measurement

Occurrence and Ecology
The Bohai Sea (St A8, St 22, St 14, St 31) (38°10′–38°29′ N, 119°52′–120°08′ E),
water depth 24.00–27.00 m, temperature 2.36–4.25 °C, salinity 30.11–30.70 ‰,
abundance 0.02–0.18 ind./g sed.

Distribution
Bohai Sea, Yellow Sea, East China Sea, Xisha Islands.

Gulf of Aqaba, Japan, Maldives, Micronesia, North Pacific Ocean.

Description
Size about 800 µm in length, length:width ratio about 1.8:1. Test biserial
throughout, with about ten chambers in each line. Lateral view wedge-shaped with
a slender tip end. Sutures distinct. Wall agglutinated with large and coarse quartz
grains. Aperture a distinct arch at the base of the apertural face.

Remarks
Textularia foliacea is a very common and usually a dominant species in continental
shelf of the China Seas. It has been reported by pervious Chinese literature from the
Bohai Sea, the Yellow Sea, the East China Sea, and the Xisha Islands
(Micropaleontology Group in Marine Geology Department of Tongji University,
1978; Wang et al., 1980; Wang et al., 1988; Zheng & Fu, 2001).

Textularia lancea Lalicker & McCulloch, 1940 (Figs. 31, 32)

Textularia lancea Lalicker & McCulloch, 1940, p. 130, pl. 14, Fig. 14; Loeblich &
Tappan, 1994, p. 28, pl. 40, Figs. 1–5.

Measurement

Occurrence and Ecology
The Bohai Sea (St 26, St 6) and the Yellow Sea (St CJ-02, St CJ-06, St 3500-02, St
3600-02, St 3600-04, St 3700-01) (31°49′–39°00′ N, 119°30′–125°00′ E), water
depth 25.00–55.20 m, temperature 2.25–18.08 °C, salinity 30.31–32.74 ‰, abun-
dance 0.02–15.28 ind./g sed.

Distribution
Bohai Sea, Yellow Sea.

Timor Sea.

Specimens Body length (µm) Body width (µm) Body thickness (µm)

D9=B26-01 658 358 238

D9=B26-02 848 487 309

Specimens Body length (µm) Body width (µm) Body thickness (µm)

B35-01 863 460 262

B35-02 695 383 137
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Description
Size about 750 µm in length, length:width ratio about 1.8:1. Test biserial, with five
to six chambers in each side, the terminal end of the early portion bluntly rounded.

Textularia lancea Lalicker & McCulloch, 1940

a c d

bb

Fig. 31 a–d Textularia lancea Lalicker & McCulloch, 1940, same specimen with different side of
views. b Aperture face. Scale bar = 200 µm
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Sutures distinct and incline downwards. Wall rather thick and agglutinated by
coarse alternating with fine quartz grains, sometimes colorful. Aperture narrowly
elliptical to a low arch-shaped slit at the base of the apertural face.

Textularia lancea Lalicker & McCulloch, 1940

d e f

a b c

Fig. 32 a–f Textularia lancea Lalicker & McCulloch, 1940, two specimens sampled from the
South Yellow Sea. a–c From the same specimen. d–f Another specimen. Scale bars = 200 µm
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Remarks
Textularia lancea is a new record to China Seas. It is a common species in the
Yellow Sea. Loeblich & Tappan (1994) described a Timor population, which was
relatively smaller in size than the Yellow Sea one.

Textularia subantarctica Vella, 1957 (Fig. 33)

Textularia subantarctica Vella, 1957, p. 16, pl. 3, Figs. 49–51; Saisova, 1975, pl.
35, Fig. 8; Loeblich & Tappan, 1994, p. 30, pl. 39, Figs. 1–5.

Textularia cf. lata Germeraad, Micropaleontology Group in Marine Geology
Department of Tongji University, 1978, p. 70, pl. I, Figs. 25–26.

Measurement

Occurrence and Ecology
The Yellow Sea (St CJ-06, St 3500-02) (32°29′–35°00′ N, 120°00′–125°00′ E),
water depth 30.00–55.20 m, temperature 10.68–18.08 °C, salinity 30.82–32.74 ‰,
abundance 0.16–1.86 ind./g sed.

Distribution
Yellow Sea.

New Zealand, New Caledonia.

Description
Size about 300 µm in length, length:width ratio about 0.8:1. Test biserial
throughout, about six to seven chambers in each side. Chambers increase rapidly in
breadth from the early portion to the terminal face of adult stage. Sutures indistinct.
Wall agglutinated with fine grains. Aperture indistinct arch at the base of the
apertural face.

Remarks
Textularia subantarctica is a common species in the Yellow Sea sediments. It
differs from Sahulia kerimbaensis by smaller body size and indistinct aperture. T.
subantarctica has been reported by several studies (Vella, 1957; Saisova, 1975;
Loeblich & Tappan, 1994). This species has been regarded as a synonym of T.
truncata Höglund, 1947 (Hayward et al., 2015), however, the main difference
between T. subantarctica and T. truncate is that the sutures and aperture of later
species are both very distinct. Therefore, T. subantarctica should be existed as a
substantial species.

Specimens Body length (µm) Body width (µm) Body thickness (µm)

H61-01 261 280 166

H61-02 348 477 313
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Textularia subantarctica Vella, 1957

a b

c d

fe

d

Fig. 33 a–f Textularia subantarctica Vella, 1957, two specimens showing morphological
variabilities. a–d The same specimen with different side of views. e, f Another specimen. Scale
bars = 100 µm
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Genus Siphotextularia Finlay, 1939

Siphotextularia wairoana Finlay, 1939 (Fig. 34)

Siphotextularia wairoana Finlay, 1939

a c

b

d

Fig. 34 a–d Siphotextularia wairoana Finlay, 1939, the same specimen with different side of
views. b Aperture face view showing the typical quadrangular shape. d Lateral view. Scale
bar = 50 µm
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Siphotextularia wairoana Finlay, 1939a, p. 511, pl. 68, Fig. 2; Wang et al., 1988,
p. 122, pl. XI, Fig. 12; Loeblich & Tappan, 1987, p. 175, pl. 193, Figs. 5–6;
Loeblich & Tappan, 1994, p. 31, pl. 43, Figs. 3–8.

Measurement

Occurrence and Ecology
The Bohai Sea (St 22) and the Yellow Sea (St CJ-04, St 3300-06) (32°10′–38°
21′ N, 120°08′–124°00′ E), water depth 26.00–50.00 m, temperature 2.36–17.02 °
C, salinity 30.30–32.41 ‰, abundance 0.08–0.64 ind./g sed.

Distribution
Yellow Sea, East China Sea, South China Sea.

New Zealand, Sahul Shelf.

Description
Size about 260 µm in length, length:width ratio about 1.4:1. Test biserial
throughout, about six chambers in each side. Apical view quadrangular in shape.
Sutures moderately distinct. Wall finely agglutinated with sand grains. Aperture an
areal slit, produced on a tubular neck.

Remarks
Siphotextularia wairoana has been reported by Wang et al., (1988). It is a common
species and usually distributed in the middle and out continental shelf sediments of
the China Seas.

Family Pseudogaudryinidae Loeblich & Tappan, 1985

Genus Pseudoclavulina Cushman, 1936

Pseudoclavulina juncea Cushman, 1936 (Fig. 35)

Pseudoclavulina juncea Cushman, 1936, p. 19, Fig. 8a, b; Collins, 1958, p. 356;
Braga, 1961, p. 45, pl. 4, Fig. 4; Ishiwada, 1964, p. 205, p. 35, pl. 1, Fig. 11;
Zheng, 1988, p. 104, pl. 47, Figs. 5–7; Loeblich & Tappan, 1994, p. 32, pl. 45,
Figs. 1–7; Zheng & Fu, 2001, p. 581, pl. CVII, Figs. 4, 5, 10, 11.

Measurement

Specimens Body length (µm) Body width (µm) Body thickness (µm)

B96=D89-01 266 192 125

Specimens Body length (µm) Body width (µm) Body thickness (µm)

D40-01 910 307 307

D40-02 797 280 280
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Pseudoclavulina juncea Cushman, 1936
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Fig. 35 a–i Pseudoclavulina juncea Cushman, 1936, two specimens were sampled from the
sediments of Yellow Sea Cold Water Mass area. a–e The same specimen with different side of
views. f–i Another specimen. Scale bars = 150 µm
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Occurrence and Ecology
The Yellow Sea (St 3400-08) and intertidal flat of the Qingdao Bay (33°59′–36°
00′ N, 120°30′–123°58′ E), water depth 3.00–80.00 m, temperature 3.00–10.01 °
C, salinity 32.94–38.00 ‰, abundance 0.12–0.42 ind./g sed.

Distribution
Yellow Sea, East China Sea, South China Sea.

Japan, Sahul Shelf.

Description
Size about 850 µm in length, length:width ratio about 2.9:1. Test elongate. Early
stage triserial and triangular, carinate in the margine, about six chambers in each
side, occupying about 1/3 of the body length. Adult stage about four uniserial and
cylindrical chambers, gradually slightly increased in the width. Wall agglutinated
with coarse quartz grains. Aperture elliptical in shape, without any tooth, located in
the center of the terminal chamber.

Remarks
Pseudoclavulina juncea was discovered by Cushman (1936). The Yellow Sea
specimens matched the original description in main taxonomic characters. This
species was also occurred in the East China Sea and the South China Sea (Zheng &
Fu, 2001). Our specimens were sampled from the sediments of Yellow Sea Cold
Water Mass area.

Genus Pseudogaudryina Cushman, 1936

Pseudogaudryina atlantica (Bailey, 1851) (Fig. 36)

Textularia atlantica Bailey, 1851.
Gaudryina atlantica (Bailey, 1851).
Pseudogaudryina atlantica (Bailey, 1851), Loeblich & Tappan, 1987, p. 50, pl.

197, Figs. 5–9.

Measurement

Occurrence and Ecology
The Yellow Sea (St 3600-05) (35°59′ N, 122°29′ E), water depth 59.00 m, tem-
perature 8.50 °C, salinity 32.60 ‰, abundance 0.16 ind./g sed.

Distribution
Yellow Sea, East China Sea, South China Sea.

Japan, North Atlantic Ocean, United States, Southeast U.S. Continental Shelf,
Gulf of Mexico.

Specimens Body length (µm) Body width (µm) Body thickness (µm)

H161-01 772 439 335
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Description
Size 772 µm in length, length:width ratio about 1.8:1. Test triangular. Early stage
triserial and triangular in section, about four chambers in each side. Later becoming
biserial but triangular in section, about four to five chambers in each side. Distinctly

Pseudogaudryina atlantica (Bailey, 1851)

a d

b

e

c

gg
f

Fig. 36 a–g Pseudogaudryina atlantica (Bailey, 1851), the same specimen showing different side
of views. b, c Aperture face. f Antapical view showing early portion. Scale bar = 150 µm
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twisted from triserial to biserial transformation. Sutures indistinct in the early stage,
but more and more distinct in the late stage. Wall agglutinated with fine quartz
grains. Aperture arch shape, located at the final chamber base.

Remarks
The Yellow Sea specimen matched well with the taxonomic features of original
description of Pseudogaudryina atlantica. This species differs from P. pacifica by
having a distinct torsion in the test. In our investigation it occured only in the
sediment of Yellow Sea Cold Water Mass area.

Pseudogaudryina pacifica (Cushman & McCulloch, 1939) (Fig. 37)

Gaudryina (Pseudogaudryina) atlantica (Bailey) var. pacifica Cushman &
McCulloch, 1939, p. 94, pl. 9, Figs. 1, 2; Cushman, 1946, p. 24, pl. 8, Figs. 9, 10.

Gaudryina (Pseudogaudryina) pacifica Cushman & McCulloch, Zheng, 1988,
p. 91, pl. 43, Figs. 2, 3; Zheng & Fu, 1990, pp. 548, 556, 557, pl. 1, Fig. 11; Tu &
Zheng 1991, p. 168, pl. 1, Fig. 12.

Pseudogaudryina pacifica (Cushman & McCulloch), Loeblich & Tappan, 1994,
p. 33, pl. 45, Figs. 20–23; Debenay, 2012, p. 89.

Measurement

Occurrence and Ecology
The Yellow Sea (St 3600-05) (35°59′ N, 122°29′ E), water depth 59.00 m, tem-
perature 8.50 °C, salinity 32.60 ‰, abundance 0.08 ind./g sed.

Distribution
Yellow Sea, East China Sea, South China Sea.

New Caledonia, Sahul Shelf.

Description
Size about 800 µm in length, length:width ratio about 1.9:1. Test elongate triangular.
Early stage triserial and triangular in section, with about four chambers in each side.
Later becoming biserial but triangular in section, with about four chambers (range:
three to five chambers) in each side. Sutures moderate distinct among chambers. Wall
agglutinated with fine quartz grains. Aperture a distinct arch at the final chamber.

Remarks
Pseudogaudryina pacifica was established as Gaudryina (Pseudogaudryina) at-
lantica (Bailey) var. pacifica by Cushman & McCulloch (1939). The taxonomic
feature of the Yellow Sea population matches well with that of the Southwestern

Specimens Body length (µm) Body width (µm) Body thickness (µm)

H159-01 832 443 325

H159-02 771 413 313
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Pacific one (Debenay, 2012). In the Yellow Sea, P. pacifica occurred only in the
sediment of Yellow Sea Cold Water Mass region, but it is more abundant in the
East China Sea and the South China Sea.

Pseudogaudryina pacifica (Cushman & McCulloch, 1939)

a b c

d f

e

g

Fig. 37 a–g Pseudogaudryina pacifica (Cushman & McCulloch, 1939), the same specimen with
different side of views. e Aperture face. f Antapical view showing early portion. Scale
bar = 150 µm
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Pseudogaudryina triangulata nov. spec. (Figs. 38, 39, 40)

Diagnosis
Size about 320 µm in length. Test a typical triangular in shape thoroughly. Early
stage triserial and later biserial. The chambers increased rapidly in width, with

Pseudogaudryina triangulata nov. spec.

a c

b

fd e

Fig. 38 a–f Pseudogaudryina triangulata nov. spec., the holotype specimen showing different
side of view. b Apical view. e Antapical view showing the triangular profiles. Scale bar = 50 µm
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about seven chambers in each side. Marginal keels distinct and rather sharp, slightly
carinate, and dentate. Sutures moderately distinct. Wall agglutinated with very fine
grains. Aperture an indistinct interiomarginal slit.

Pseudogaudryina triangulata nov. spec.

a c
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d
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f
e

Fig. 39 a–f Pseudogaudryina triangulata nov. spec., the paratype-01 specimen showing different
side of views. Scale bar = 100 µm
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Pseudogaudryina triangulata nov. spec.

a

b

c

d e

Fig. 40 a–e Pseudogaudryina triangulata nov. spec., the paratype-02 specimen showing different
side of views. Scale bar = 100 µm
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Measurement

Etymology
The Latin adjective triangulate refers to the typically triangular test shape.

Type Material
Holotype (IOCA D10=B74 Holotype) and two paratypes (IOCAS D10=B74
Paratype-01; IOCAS D10=B74 Paratype-02) are lodged in the Marine Biological
Museum of Chinese Academy of Sciences (MBMCAS). In addition, 35 Paratype
specimens are lodged in the Department of Marine Organism Taxonomy &
Phylogeny, Institute of Oceanology, Chinese Academy of Sciences (IOCAS).

Occurrence and Ecology
The Yellow Sea (St CJ-02, St CJ-06, St 3300-04, St 3300-06, St 3400-06, St
3400-08, St 3500-06, St 3600-08) (31°49′–36°00′ N, 121°59′–125°00′ E), water
depth 32.90–80.00 m, temperature 9.12–18.08 °C, salinity 31.14–33.31 ‰, abun-
dance 0.04–3.62 ind./g sed.

Distribution
Bohai Sea, Yellow Sea, East China Sea.

Description
Size about 320 µm in length, length:width ratio about 1.3:1. Test typically trian-
gular in shape. Early stage triserial and later biserial. The chambers increased rather
rapidly in width, with about seven chambers (range: six to eight chambers) in each
side. Marginal keels of the three-dimensional test sides rather sharp, slightly cari-
nate, and dentate. The two series of angular biserial chambers dissimilar, one series
being roughly triangular in section and the other quadrangular in section, main-
taining the triangular test shape. Sutures moderately distinct. Wall agglutinated with
fine quartz grains. Aperture indistinct small arch interiomarginal slit, horizontally
located in the central of the aperture face.

Remarks
Pseudogaudryina triangulata is rather distinct from most of the congeners by
having a short triangular body shape, in addition, the rapidly increased chamber
width and the sharp marginal keels are also its special characteristics.

Only a few species have been established within this genus. P. triangulata is
easily to be distinguished from P. atlantica by different test shape, in addition, the
latter species is much bigger in size (*1 mm in length) (Loeblich & Tappan,
1987). Although P. triangulata resembles P. padifica in the chamber numbers at

Specimens Body length (µm) Body width (µm) Body thickness (µm)

D10=B74 Holotype 290 219 168

D10=B74 Paratype-01 418 363 257

D10=B74 Paratype-02 355 241 211

D10=B74 Paratype-03 257 206 183

D10=B74 Paratype-04 261 205 195
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first glance, the latter is comparatively rounded and plumped in the test shape and
without sharp marginal keels (Loeblich & Tappan, 1994), thus could be easily
distinguished.

Pseudogaudryina wangi nov. spec. (Figs. 41, 42)

Pseudogaudryina wangi nov. spec.

da

b cb

e f

Fig. 41 a–f Pseudogaudryina wangi nov. spec., the holotype specimen showing different side of
views. Scale bar = 200 µm
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Gaudryina cf. guanajayensis Bermúdez, Micropaleontology Group in Marine
Geology Department of Tongji University, 1978, p. 71, pl. II, Figs. 1, 2.

Pseudogaudryina wangi nov. spec.

a c

b

d e

Fig. 42 a–e Pseudogaudryina wangi nov. spec., the paratype-01 specimen showing different side
of views. Scale bar = 150 µm
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Diagnosis
Size about 750 µm in length. Test roughly triangular in shape. Early stage triserial
and triangular in section and later become biserial, about 7 chambers from the initial
to the terminal end in each side. One series of the chambers roughly triangular in
section and the other quadrangular in section. Sutures distinct and inclined
downwards. Wall agglutinated with large and coarse grains mixed with fine par-
ticles. Aperture distinct, oblong in shape, at the inner margin of the final chamber.

Measurement

Etymology
Named in honor of Professor Dr. Pin Xian Wang (School of Ocean and Earth
Science, Tongji University, China), who firstly discovered this species but identi-
fied it as Gaudryina cf. guanajayensis from the South Yellow Sea sediment. The
species is dedicated to Pin Xian Wang is also due to his huge contributions to
foraminiferal research and the Chinese marine geological sciences for decades.

Type Material
Holotype (IOCA H22 Holotype) and two paratypes (IOCAS H22 Paratype-01;
IOCAS H22 Paratype-02) are lodged in the Marine Biological Museum of Chinese
Academy of Sciences (MBMCAS). Five paratype specimens are lodged in the
Department of Marine Organism Taxonomy & Phylogeny, Institute of Oceanology,
Chinese Academy of Sciences (IOCAS).

Occurrence and Ecology
The Yellow Sea (St 3400-08, St 3500-06, St 3500-08, St 3600-04) and intertidal flat
of the Qingdao Bay (33°59′–36°00′ N, 120°30′–123°58′ E), water depth 44.00–
80.00 m, temperature 9.25–12.31 °C, salinity 31.13–34.00 ‰, abundance 0.12–
7.86 ind./g sed.

Distribution
Yellow Sea, East China Sea.

Description
Size about 750 µm in length, length:width ratio about 1.5:1. Test elongate and
roughly triangular in shape. Early stage very short, triserial, and triangular in sec-
tion, with two to three chambers, later biserial and with about four to six chambers,
therefore the total chambers from the initial to the terminal end with on average
seven chambers (range: five to nine chambers) in each side. One series of the
chambers roughly triangular in section and the other quadrangular in section.
Sutures distinct and inclined downwards. Wall agglutinated with very large and

Specimens Body length (µm) Body width (µm) Body thickness (µm)

H22 Holotype 980 656 573

H22 Paratype-01 560 403 342

H22 Paratype-02 713 433 300
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coarse grains mixed with fine particles. Aperture distinct, oblong in shape, and
located at the inner margin of the final chamber.

Remarks
Micropaleontology Group in Marine Geology Department of Tongji University
(1978) reported this species from the South Yellow Sea sediment and identified it as
Gaudryina cf. guanajayensis. But the authors mentioned that their specimens were
rather different from the original description of G. guanajayensis, which was dis-
covered from an Eocene stratum of Cuba by Bermúdez by have a distinctly smaller
size and lacking of gridding structures on the last chambers. However, the taxo-
nomic feature of Micropaleontology Group in Marine Geology Department of
Tongji University (1978)’s specimen matched well with the characters within the
genus Pseudogaudryina in the test shape and construction, and also the arrange-
ment of the two series chambers. Therefore it should be a different species from
Gaudryina guanajayensis and be attributed to the genus of Pseudogaudryina.

Within the genus of Pseudogaudryina, only a few species were described in
detail, including P. atlantica (Bailey, 1851), P. concava (Collins, 1958), and
P. pacifica (Cushman & McCulloch, 1939). Comparing to the other congeners,
P. wangi has a triangular body shape with a plumped outline, in addition, the rather
coarse wall texture and the distinct aperture are also easily to identify and to
differentiate from the other congeners. Among the three species, P. atlantica may
resemble P. wangi in the shape of the terminal face, however, it has relatively larger
test size (2.5 mm vs. 1 mm) and an elongate shape and marginal keels (Loeblich &
Tappan, 1987), thus is also easily to be distinguished.

Family Valvulinidae Berthelin, 1880

Genus Clavulina d’Orbigny, 1826

Clavulina huanghaiensis nov. spec. (Figs. 43, 44)

Diagnosis
Test about 1200 µm in length. Early stage triserial and triangular, margins not
carinate. The triangular portion with about five chambers in each side, occupying
1/2–2/3 of the body length. Adult stage with about two uniserial cylindrical
chambers equally in width. Sutures moderately distinct. Wall agglutinated with
coarse particles. Aperture with a distinct flake shaped toothplate.
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Clavulina huanghaiensis nov. spec.

a b d

e

c

g

f h

Fig. 43 a–h Clavulina huanghaiensis nov. spec., two specimen were sampled from the sediments
of Yellow Sea Cold Water Mass area. a–d Holotype specimen. e–h Paratype-01 specimen. Scale
bars = 200 µm
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Clavulina huanghaiensis nov. spec.

a b

c

d

he f

g

Fig. 44 a–h Clavulina huanghaiensis nov. spec. a–d Paratype-02 specimen. e–h Paratype-03
specimen. c Aperture face. g Antapical view showing triangular early portion. Scale
bars = 200 µm
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Measurement

Etymology
Named after the sea area where the species was discovered.

Type Material
Holotype (IOCA H158 Holotype) and two paratypes (IOCAS H158 Paratype-01;
IOCAS H158 Paratype-02) are lodged in the Marine Biological Museum of
Chinese Academy of Sciences (MBMCAS). The other 35 paratypes specimens are
lodged in the Department of Marine Organism Taxonomy & Phylogeny, Institute
of Oceanology, Chinese Academy of Sciences (IOCAS).

Type Locality
The Yellow Sea (St 3400-06) (33°59′ N, 123°00′ E), water depth 67.80 m, tem-
perature 12.00 °C, salinity 31.91 ‰, abundance 0.72 ind./g sed.

Distribution
Yellow Sea, East China Sea, South China Sea.

Description
Size about 1200 µm in length, length:width ratio about 2:1. Test elongate and
robust. Early stage triserial and triangular, margins not carinate. Each triangular
portion with about five chambers (range: five to six chambers; 13 specimens) in
each side, occupying about 1/2–2/3 of the body length. Most of the adult stage with
about two uniserial cylindrical chambers (rang: one to three chambers; 13 speci-
mens) equally in width. Sutures moderately distinct both in early portion and in
adult portion. Wall agglutinated with coarse particles. Aperture with a distinct flake
shaped toothplate, located in the center of the terminal chamber in the adult portion
of the terminal end.

Remarks
Clavulina huanghaiensis differs from most congeners by having the unique body
shape, a long triserial portion followed by a very short uniserial chambers, and its
triangular margins are mellow, not carinate; in addition, this species has a flake-like
toothplate. The most similar species can be compared is C. subangularis Ishizaki,
1939, which also has a flak like toothplate, but has distinctly smaller triserial
portion and with carinate margins. Therefore they are easy to be distinguished each
other from the general test outline (Loeblich & Tappan, 1994). At the first glance,
C. huanghaiensis might somewhat resemble Goesella rotundata (Cushman, 1913)

Specimens Body length (µm) Body width (µm) Body thickness (µm)

H158 Holotype 1305 497 497

H158 Paratype-01 859 446 446

H158 Paratype-02 1198 476 476

H158 Paratype-03 1184 610 610

H158 Paratype-04 888 525 525

H158 Paratype-05 742 496 496
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in the test shape, however, the later species has trochospirally coiled chambers in
the early stage (Loeblich & Tappan, 1987) and thus is differ from C. huanghaiensis.

Clavulina huanghaiensis is only observed in the stations within the Yellow Sea
Cold Water Mass area in several sampling cruises (e.g., in 2009 cruise and in 2012
cruise). The Yellow Sea Cold Water Mass area is located in the central of the
Yellow Sea and characterized by low temperature and high salinity. We supposed it
might be an endemic species of this area.
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Order Miliolida Delage et Hérouard, 1896

Family Cornuspiridae Schultze, 1854

Genus Cornuspira Schultze, 1854

Cornuspira involvens (Reuss, 1850) (Fig. 1)

Operculina involvens Reuss, 1850, p. 370, pl. 46, Fig. 30.
Cornuspira involvens (Reuss), Reuss, 1864, p. 39, pl. 1, Fig. 2; Brady, 1884,

p. 200, pl. 11, Figs. 1–3; Cushman, 1917a, p. 25, pl. 1, Fig. 2; pl. 2, Fig. 2;
Cushman, 1921, p. 389, pl. 77, Figs. 3, 4; Cushman, 1940, pl. 16, Fig. 2; Research
Institute of petroleum exploration and development in the Ministry of petroleum
exploration and development & Nanjing Institute of Geology and Palaeontology,
Chinese Academy of Sciences, 1978, p. 8, pl. 1, Fig. 3; Tappan & Loeblich, 1982,
pl. 48, Fig. 1; Hatta & Ujiié, 1992a, p. 61, pl. 4, Fig. 1; Loeblich & Tappan, 1994,
p. 36. pl. 56, Figs. 15, 16.

Measurement

Occurrence and Ecology
The Jiaozhou Bay (St D1) (36°04′ N, 120°14′ E), water depth 10.00 m, tempera-
ture 25.85 °C, salinity 29.78 ‰, abundance 0.02 ind./g sed.

Distribution
Bohai Sea, Jiaozhou Bay of the Yellow Sea.

Bay of Biscay, Canada, Celtic Sea, English Channel, Gulf of Saint Lawrence,
Japan, North Atlantic Ocean, Norway, South Pacific Ocean, Southern Ocean,
United States, New Caledonia, Southeast U.S. Continental Shelf, Vineyard Sound,
North Western Weddell Sea, Gulf of Mexico, Mediterranean Sea.

Specimens Body length (µm) Body width (µm) Body thickness (µm)

H156-01 954 865 259

© Science Press, Beijing and Springer-Verlag GmbH Germany 2016
Y. Lei and T. Li, Atlas of Benthic Foraminifera from China Seas,
Springer Geology, DOI 10.1007/978-3-662-53878-4_3
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Description
Size about 1000 µm in length, length:width ratio about 1.1:1. Test discoidal, with a
globular proloculus and undivided planispirally enrolled tubular second chamber.

Cornuspira involvens (Reuss, 1850)

a b

dc

Fig. 1 a–d Cornuspira involvens (Reuss, 1850), the same specimen showing different side of
views. Scale bar = 200 µm
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Wall calcareous, porcelaneous, and imperforate with slight transverse growth lines.
Aperture at open end of tube.

Remarks
Cornuspira involvens has been reported from the Bohai Sea (Research Institute of
petroleum exploration and development in the Ministry of petroleum exploration
and development & Nanjing Institute of Geology and Palaeontology, Chinese
Academy of Sciences, 1978). The Yellow Sea population is distinctly larger than
that from the Bohai Sea.

Family Miliamminidae Saidova, 1981

Genus Miliammina Heron-Allen & Earland, 1930

Miliammina fusca (Brady, 1870) (Fig. 2)

Quinqueloculina fusca Brady, 1870, p. 286, pl. 11, Figs. 2, 3; Hada, 1936, p. 853,
Fig. 5; Murray, 1971, p. 21, pl. 3, Figs. 1–6.

Miliammina fusca (Brady, 1870), Wang et al., 1988, p. 118, pl. X, Fig. 18;
Debenay, 2012, pp. 86, 254.

Measurement

Occurrence and Ecology
The Yellow Sea (St 3300-04, St 3000-02) (29°59′–33°00′ N, 122°59′–123°00′ E),
water depth 33.00–50.00 m, temperature 20.60–22.59 °C, salinity 30.87–34.29 ‰,
abundance 0.05–0.27 ind./g sed.

Distribution
Yellow Sea, East China Sea.

Bay of Biscay, Bay of Fundy, Canada, Celtic Sea, English Channel, Gulf of
Saint Lawrence, Irish Sea and St. George’s Channel, Japan, Malaysia, New
Zealand, North Atlantic Ocean, Norway, Southern Ocean, United States,
Chesapeake Bay, New Caledonia, Scotian Shelf, Southeast U.S. Continental Shelf,
Gulf of Mexico, Mediterranean Sea.

Description
Size about 350 µm in length, length:width ratio about 2:1. Test elongated ovate in
shape. Chambers in quinqueloculine arrangement, narrow and one-half coil in
length. Wall moderately thick and agglutinated with fine sand grains. Aperture at
the end of the chamber, rounded with a T-shape tooth produced on a short neck.

Specimens Body length (µm) Body width (µm) Body thickness (µm)

H130-01 433 235 177

H130-02 382 178 150

H130-03 243 112 73
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Remarks
The Genus Miliammina Heron-Allen & Earland, 1930 was affiliated to the Family
Rzehakinidae Cushman, 1933 of the Order Textulariida Delage et Hérouard, 1896
by Loeblich & Tappan (1987). But Hayward et al. (2015) assigned this genus into

Miliammina fusca (Brady, 1870)

dca

e

b

g h

f

Fig. 2 a–h Miliammina fusca (Brady, 1870). a–d The same specimen. e–h From another
specimen. b, f Apical views. Scale bars = 100 µm
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the Family Miliamminidae Saidova, 1981 of the Order Miliolida Delage et
Hérouard, 1896. Here we adopted the later classification for the GenusMiliammina.

Miliammina fusca was reported from the Yellow Sea and the East China Sea by
Wang et al. (1988). It is a common species but usually occurred in low abundance
in shallow water area from the continental shelf of the China Seas.

Family Spiroloculinidae Wiesner, 1920

Genus Spiroloculina d’Orbigny, 1826

Spiroloculina communis Cushman & Todd, 1944 (Figs. 3, 4)

Spiroloculina excavate Brady (not d’Orbigny) 1884, p. 151, pl. 9, Figs. 5, 6.
Spiroloculina grateloupi Cushman (not d’Orbigny) 1917, p. 31, pl. 4, Figs. 4, 5;

1929, p. 40, pl. 8, Fig. 1; 1932, p. 34, pl. 8, Figs. 10, 11.
Spiroloculina communis Cushman & Todd, 1944, p. 63, pl. 9, Figs. 4, 5, 7, 8;

Asano, 1951, p. 13, Figs. 87, 88; 1956, p. 67, pl. 7, Figs. 2, 3; Cushma, Todd &
Post, 1954, p. 335, pl. 84, Fig. 13; Braga, 1961, p. 70, Fig. 7; Albani, 1965, p. 61,
Fig. 6; Hedley, Hurdle & Burdeet, 1965, p. 13, pl. 9a, b; Micropaleontology Group
in Marine Geology Department of Tongji University, 1978, p. 75, pl. III, Figs. 24,
28; Albani, 1979, p. 17, Figs. 14, 15; Wang et al., 1988, p. 126, pl. XII, Fig. 13;
Zheng, 1988, p. 237, pl. II, Figs. 15, 16; Research Party of Marine Geology,
Ministry of Geology and Mineral Resources & Chinese University of Geosciences
(Beijing), 1988, p. 149, pl. 2, Figs. 17–18; Hatta & Ujiié, 1992a, p. 63, pl. 5, Fig. 4;
Hayward et al., 1999, p. 108, pl. 6, Figs. 8–9; Debenay, 2012, p. 133.

Measurement

Occurrence and Ecology
The Bohai Sea (St 26, St A8), the Yellow Sea (St CJ-04, St 3400-05, St 3500-02)
and intertidal flat of the Qingdao Bay (32°10′–39°00′ N, 119°30′–124°00′ E), water
depth 3.00–42.00 m, temperature 2.86–17.02 °C, salinity 30.68–38.00 ‰, abun-
dance 0.02–2.24 ind./g sed.

Distribution
Bohai Sea, Yellow Sea, East China Sea, Okinawa Trough.

Bay of Biscay, Japan, Micronesia, New Zealand, North Atlantic Ocean, North
Pacific Ocean, United States, New Caledonia, Gulf of Mexico, Mediterranean Sea.

Specimens Body length (µm) Body width (µm) Body thickness (µm)

D92-01 963 565 220

B56=D92-01 787 493 260

D92-01 963 565 220
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Spiroloculina communis Cushman & Todd, 1944

a c

b

d e

Fig. 3 a–e Spiroloculina communis Cushman & Todd, 1944, the same specimen showing
different side of views. Scale bar = 150 µm
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Spiroloculina communis Cushman & Todd, 1944 

a c

b

d

Fig. 4 a–d Spiroloculina communis Cushman & Todd, 1944, another specimen showing different
side of views. Scale bar = 150 µm
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Description
Size about 880 µm in length, length:width ratio about 1.6:1. Test fusiform in
outline, very flattened in side view and distinct concave in the central
part. Chambers one-half coil in length, rapidly increased their thickness and added
in a single plane. Chamber periphery rather sharp, carinate in some specimens. Wall
calcareous, imperforate and porcelaneous. Aperture at the open end of the final
chamber, produced on a distinct neck. Tooth bifid.

Remarks
Spiroloculina communis is a common species occurring from the Bohai Sea to the
East China Sea, and also in the Okinawa Trough (Micropaleontology Group in
Marine Geology Department of Tongji University, 1978, Wang et al., 1988;
Research Party of Marine Geology, Ministry of Geology and Mineral Resources &
Chinese University of Geosciences (Beijing), 1988). Its abundance was not high in
the inner continental shelf of the Bohai Sea and the Yellow Sea, but is high in the
outer continental shelf of the East China Sea (Wang et al., 1988).

Spiroloculina jucunda Cushman & Ellisor, 1944 (Fig. 5)

Spiroloculina jucunda Cushman & Ellisor, 1944, p. 51, pl. 8, Figs. 16–18; Wang
et al., 1988, p. 126, pl. XII, Fig. 12.

Measurement

Occurrence and Ecology
The Yellow Sea (St CJ-02, St CJ-04, St 3500-02) and intertidal flat of the Qingdao
Bay (31°49′–36°00′ N, 120°00′–124°00′ E), water depth 3.00–42.00 m, tempera-
ture 1.50–17.54 °C, salinity 30.82–36.00 ‰, abundance 0.06–0.72 ind./g sed.

Distribution
Yellow Sea, East China Sea.

Description
Size about 780 µm in length, length:width ratio about 1.5:1. Test ovate in outline,
with flattened sides and truncate periphery. Chambers one-half coil in length and
added in a single plane. Periphery margin sharp. Wall calcareous, imperforate, and
porcelaneous. Aperture at the open end of the final chamber, with simple tooth,
produced on a short neck.

Remarks
Spiroloculina jucunda has been reported from the East China Sea sediments
occurring in low abundance (Wang et al., 1988). The neck in the Yellow Sea
population is relatively shorter than that described in the East China.

Specimens Body length (µm) Body width (µm) Body thickness (µm)

D100-01 787 542 188

D100-02 777 413 286

D100-01 787 542 188
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Spiroloculina jucunda Cushman & Ellisor, 1944

a c

b

d e

Fig. 5 a–e Spiroloculina jucunda Cushman & Ellisor, 1944, the same specimen of different side
of views. b Apical view. e Antapical view. Scale bar = 150 µm
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Family Hauerinidae Schwager, 1876

Genus Cycloforina Luczkowska, 1972

Cycloforina contorta (d’Orbigny, 1839) (Fig. 6)

Cycloforina contorta (d’Orbigny, 1839)

a

d

c

b

e

Fig. 6 a–e Cycloforina contorta (d’Orbigny, 1839), the same specimen of different side of views.
b Apical view. e Antapical view. Scale bar = 50 µm
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Quinqueloculina contorta d’Orbigny, 1839.
Quinqueloculina contorta d’Orbigny, 1846, Foram. Foss. Bassin Ter tiaire

Vienne, p. 298, pl. 20, Figs. 4–6; Cushman, 1929, p. 29, pl. 3, Fig. 5; Cushman &
Cahill, 1932, U.S. Geol. Surv. Prof. Paper, 175, p. 9, pl. 2, Fig. 3; Asano, 1951a,
p. 3, Figs. 11, 12; 1956, p. 58, pl. 7, Fig. 12; Le Calvez & Le Calvez, 1958, p. 171,
pl. 12, Figs. 140–142; Matsunaga, 1963, pl. 27, Fig. 9; He et al., 1965, p. 64, pl. II,
Fig. 7; Matoba, 1970, Sci. Rep. Tohoku Univ. Geol., Vol. 42, no. 1, p. 59, pl. 2,
Fig. 6; Research Institute of petroleum exploration and development in the Ministry
of petroleum exploration and development & Nanjing Institute of Geology and
Palaeontology, Chinese Academy of Sciences, 1978, p. 11, pl. I, Figs. 4, 5; Zheng
et al., 1978, p. 37, pl. II, Fig. 6; Wang et al., 1988, p. 128, pl. XIII, Figs. 4–6.

Cycloforina contorta (d’Orbigny), Loeblich & Tappan, 1987, p. 342, pl. 342,
Figs. 4–9.

Measurement

Occurrence and Ecology
The Yellow Sea (St CJ-01) (31°40′ N, 122°29′ E), water depth 29.40 m, temper-
ature 21.60 °C, salinity 31.73 ‰, abundance 0.02 ind./g sed.

Distribution
Bohai Sea, Yellow Sea.

Bay of Biscay, Celtic Sea, English Channel, Japan, Mediterranean Sea, New
Zealand, North Atlantic Ocean, United States.

Description
Size about 400 µm in length, length:width ratio about 1.7:1. Test fusiform in
outline. Chambers in quinqueloculine arranged, with five chambers visible from the
exterior. Wall calcareous, imperforate and porcelaneous, surface slightly coarse.
Aperture circular, at the produced end of the final chamber, with a short simple
tooth.

Remarks
Cycloforina contorta has been identified as Quinqueloculina contorta in precious
Chinese literature (Research Institute of petroleum exploration and development in
the Ministry of petroleum exploration and development & Nanjing Institute of
Geology and Paleontology, Chinese Academy of Sciences, 1978; Research Institute
of petroleum exploration and development in the Ministry of petroleum exploration
and development & Nanjing Institute of Geology and Palaeontology, Chinese
Academy of Sciences, 1978; Wang et al., 1988). It is a rare species and usually
distributed with low abundance in inner continental shelf of China Seas.

Specimens Body length (µm) Body width (µm) Body thickness (µm)

H164-01 383 220 105
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Genus Massilina Schlumberger, 1893

Massilina laevigata (Cushman & Todd, 1944) (Fig. 7)

Spiroloculina laevigata Cushman & Todd, 1944, p. 67, pl. 9, Figs. 26–29; Asano,
1956, p. 69, pl. 7, Fig. 6; He et al., 1965, p. 72, pl. 4, Fig. 7; Haake, 1975, p. 20, pl.

Massilina laevigata (Cushman & Todd, 1944)

ca d

ge

b

f

Fig. 7 a–gMassilina laevigata (Cushman & Todd, 1944), two specimens showing morphological
variabilities. a–d The same specimen with different side of views. e–g Another specimen. f Apical
view. Scale bars = 100 µm
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1, Figs. 11, 12; Zheng, 1978, p. 35, pl. I, Fig. 7; Wang et al., 1988, p. 126, pl. XII,
Fig. 17.

Spiroloculina limbata Heron-Allen & Earland (not d’Orbigny), 1915, p. 553, pl.
40, Figs. 14–17.

Massilina laevigata Zheng, 1988, p. 221, pl. X, Figs. 6, 7.

Measurement

Occurrence and Ecology
The Yellow Sea (St CJ-02, St CJ-04, St 3400-02, St 3400-05, St 3500-02) (31°49′–
35°00′ N, 120°00′–124°00′ E), water depth 17.60–42.00 m, temperature 10.68–
17.54 °C, salinity 29.15–32.08 ‰, abundance 0.04–1.86 ind./g sed.

Distribution
Yellow Sea, East China Sea.

Japan, Southeast Asia, Indian Ocean.

Description
Size about 500 µm in length, length:width ratio about 1.7:1. Test ovate in outline,
slightly flattened and fusiform in section. Early chambers quinqueloculine, later
added in a single plane on alternate sides as in Spiroloculina. Chamber periphery
smoothly rounded. Wall calcareous, imperforate and porcelaneous, fine and
smooth. Aperture rounded. Tooth elongate and bifid in the tip.

Remarks
Massilina laevigata has been identified as Spiroloculina laevigata in previous
Chinese literature (He et al., 1965; Wang et al., 1988). It is a common species
occurring in shallow water region of the continental shelf in China Seas, especially
in the South Yellow Sea.

Massilina secans (d’Orbigny, 1826) (Fig. 8)

Quinqueloculina secans d’Orbigny, 1826, Ann. Sci. Nat., Vol. 7, p. 303.
Massilina secans (d’Orbigny), Schlumberger, 1893, p. 218, pl. 4, Figs. 82, 83,

text Figs. 31–33; Heron-Allen & Earland, 1915, p. 582, pl. 44, Figs. 24–27;
Cushman, 1940, p. 178, pl. 14, Figs. 8, 9; Le Calvez & Le Calvez, 1958, p. 104, pl.
7, Fig. 66; He et al., 1965, no. 4, p. 71, pl. IV, Fig. 4; Micropaleontology Group in
Marine Geology Department of Tongji University, 1978, p. 74, pl. III, Figs. 4, 9;
Research Institute of petroleum exploration and development in the Ministry of
petroleum exploration and development & Nanjing Institute of Geology and
Palaeontology, Chinese Academy of Sciences, 1978, p. 14, pl. 2, Fig. 9; Zheng &
Zheng, 1978, p. 179, pl. VI, Figs. 8, 9; Loeblich & Tappan, 1987, p. 335, pl. 344,
Figs. 1–3; Wang et al., 1988, p. 130, pl. XIV, Figs. 16–17; Goës, 1894, Kongl.
Svensk Vet. Akad. Handl. Band. 25, no. 9, p. 112, pl. 20, Fig. 856.

Specimens Body length (µm) Body width (µm) Body thickness (µm)

H11-01 530 326 149

H11-02 474 262 140
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Measurement

Massilina secans (d’Orbigny, 1826)

a c d

b

e f

Fig. 8 a–f Massilina secans (d’Orbigny, 1826), two specimens showing morphological
variabilities. a–d From the same specimen. e, f From another specimen. Scale bars = 100 µm

Specimens Body length (µm) Body width (µm) Body thickness (µm)

D49-01 442 309 126

D49-02 663 511 135
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Occurrence and Ecology
The Yellow Sea (St CJ-02) and intertidal flat of the Qingdao Bay (31°49′–36°00′ N,
120°30′–122°59′ E), water depth 3.00–40.00 m, temperature 8.00–17.54 °C,
salinity 31.59–38.00 ‰, abundance 0.04–0.22 ind./g sed.

Distribution
Bohai Sea, Yellow Sea, East China Sea.

Bay of Biscay, English Channel, Gulf of Saint Lawrence, Irish Sea and St.
George’s Channel, Japan, Micronesia, New Zealand, North Atlantic Ocean, United
States, Vineyard Sound, Gulf of Mexico.

Description
Size about 550 µm in length, length:width ratio about 1.4:1. Test ovate in outline,
rather flattened and fusiform in section. Early chambers quinqueloculine, later
added in a single plane on alternate sides as in Spiroloculina. Periphery margin
sharp and somewhat carinate. Wall calcareous, imperforate and porcelaneous,
surface fairly coarse. Aperture terminal, ovate in shape, produced on a short neck.
Tooth simple with bifid at the tip.

Remarks
Massilina secans has been frequently reported as a common species occurring in
sediments of the South Yellow Sea and the East China Sea (Research Institute of
petroleum exploration and development in the Ministry of petroleum exploration
and development & Nanjing Institute of Geology and Paleontology, Chinese
Academy of Sciences, 1978; Micropaleontology Group in Marine Geology
Department of Tongji University, 1978; Research Institute of petroleum exploration
and development in the Ministry of petroleum exploration and development &
Nanjing Institute of Geology and Palaeontology, Chinese Academy of Sciences,
1978; Wang et al., 1988). In the Yellow Sea it distributed only in the south part and
usually occurred in low abundance.

Genus Quinqueloculina d’Orbigny, 1826

Quinqueloculina argunica (Gerke, 1938) (Fig. 9)

Miliolina akneriana (d’Orbigny) var. longa Gerke f. argunica, 1938.
Miliolina akneriana (d’Orbigny) var. argunica, 1950.
Quinqueloculina argunica He et al., 1965, p. 65, pl. III, Fig. 2; Research

Institute of petroleum exploration and development in the Ministry of petroleum
exploration and development & Nanjing Institute of Geology and Palaeontology,
Chinese Academy of Sciences, 1978, p. 9, pl. 1, Fig. 13; Zheng et al., 1978, p. 36,
pl. III, Fig. 5.

Measurement
Specimens Body length (µm) Body width (µm) Body thickness (µm)

H94-01 622 283 197

H94-02 579 266 147
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Occurrence and Ecology
Intertidal flat of the Qingdao Bay of the Yellow Sea (36°00′ N, 120°30′ E), water
depth 3.00 m, temperature 3.00–8.00 °C, salinity 38.00 ‰, abundance 0.04
ind./g sed.

Quinqueloculina argunica (Gerke, 1938)

c

a db

e f

Fig. 9 a–f Quinqueloculina argunica (Gerke, 1938), two specimens showing morphological
variabilities. a–d The same specimen with different side of views. e, f From another specimen.
Scale bars = 100 µm
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Distribution
Bohai Sea, Qingdao Bay of the Yellow Sea.

Russia.

Description
Size about 600 µm in length, length:width ratio about 2.2:1. Test elongated ovate,
flattened in side view. Chambers one-half coil in length, with five chambers visible
at the exterior, of which four visible from one side and three from that opposite.
Wall calcareous, imperforate, and porcelaneous, somewhat coarse in surface.
Aperture ovate, produced on a short neck. Tooth simple but bifid at the tip.

Remarks
Quinqueloculina argunica was observed from the intertidal sediment of Qingdao
Bay in our investigation. It has been reported from the sediments of Yellow Sea
with low abundance in previous Chinese literature (He et al., 1965; Research
Institute of petroleum exploration and development in the Ministry of petroleum
exploration and development & Nanjing Institute of Geology and Paleontology,
Chinese Academy of Sciences, 1978).

Quinqueloculina costata d’Orbigny, 1878 (Fig. 10)

Quinqueloculina costata d’Orbigny, 1878, p. 63; Fornasini, 1905, pl. 2, Figs. 6, 6a,
6b; Cushman, 1929, pl. 3, Fig. 7; Cushman, 1932a (non d’Orbigny in Terquem,
1878), p. 20, pl. 5, Figs. 6, 7; Cushman, 1940, p. 177, pl. 14, Fig. 5; Research Party
of Marine Geology, Ministry of Geology and Mineral Resources & Chinese
University of Geosciences (Beijing), 1988, p. 153, pl. 4, Figs. 5, 10.

Measurement

Occurrence and Ecology
Sediment core from the Qingdao Bay of the Yellow Sea, the East Sea (St DH5-3)
(28°38′–36°00′ N, 120°30′–123°16′ E), water depth 3.00–75.00 m, temperature
3.00–20.16 °C, salinity 34.40–38.00 ‰, abundance 0.02–0.92 ind./g sed.

Distribution
Qingdao Bay of the Yellow Sea, East China Sea, Okinawa Trough.

Bay of Biscay, Japan, North Atlantic Ocean, United States.

Description
Size about 450 µm in length, length:width ratio about 2.2:1. Test elongated ovate.
Chambers one-half coil in length, with five chambers visible at the exterior, of
which four visible from one side and three from that opposite. Wall thick, cal-
careous, imperforate and porcelaneous, with longitudinal stripes in the surface.
Aperture ovate, provided with a bifid tooth.

Specimens Body length (µm) Body width (µm) Body thickness (µm)

D132-01 455 205 162
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Remarks
Quinqueloculina costata has been reported from the Okinawa Trough sediments
(Research Party of Marine Geology, Ministry of Geology and Mineral Resources &
Chinese University of Geosciences (Beijing), 1988). This specimen was isolated

Quinqueloculina costata d’Orbigny, 1878 

b d

a ec

Fig. 10 a–e Quinqueloculina costata d’Orbigny, 1878, the same specimen showing different side
of views. b Apical view. d Antapical view. Scale bar = 50 µm

106 Order Miliolida Delage et Hérouard, 1896



from the intertidal sediment of Qingdao bay. It also distributed in continental shelf
of the East China Sea about 75 m water depth in our investigation.

Quinqueloculina lamarckiana d’Orbigny, 1839 (Fig. 11)

Quinqueloculina lamarckiana d’Orbigny, 1839, Foram. Cuba, p. 189, pl. 11,
Figs. 14, 15; Cushman, 1921, U.S. Nat. Mus. Bull. 100, Vol. 4, p. 418, pl. 87,
Fig. 20; Hada, 1931, Sci. Rept. Tohoku Univ. ser. 4, Vol. 6, No. 1, p. 79, text
Fig. 32; He et al., 1965, p. 61, pl. 2, Fig. 1; Research Institute of petroleum
exploration and development in the Ministry of petroleum exploration and devel-
opment & Nanjing Institute of Geology and Paleontology, Chinese Academy of
Sciences, 1978, p. 9, pl. I, Figs. 9, 14; Wang et al., 1988, p. 127, pl. XIII, Figs. 10–
12; Research Party of Marine Geology, Ministry of Geology and Mineral Resources
& Chinese University of Geosciences (Beijing), 1988, p. 153, pl. 4, Figs. 8, 9.

Measurement

Occurrence and Ecology
The Bohai Sea (St 26, St A8, St 6, St 19, St 11, St 36, St 22, St 31), the Yellow Sea
(St CJ-01, St CJ-02, St CJ-04, St CJ-06, St 3300-04, St 3300-06, St 3400-05, St
3400-06, St 3400-08, St 3500-02, St 3500-06, St 3500-08, St 3600-04, St 3700-01)
and intertidal flat of the Qingdao Bay (31°39′–39°00′ N, 119°30′–124°00′ E), water
depth 0.00–80.00 m, temperature 1.50–18.08 °C, salinity 30.11–38.00 ‰, abun-
dance 0.58–2.29 ind./g sed.

Distribution
Bohai Sea, Yellow Sea, East China Sea, Okinawa Trough.

Bay of Biscay, Celtic Sea, Japan, Micronesia, North Atlantic Ocean, Southern
Ocean, United States, Southeast U.S. Continental Shelf, Gulf of Mexico,
Mediterranean Sea.

Description
Size about 1000 µm in length, length:width ratio about 1.2:1. Test ovate to round in
outline, triangularly in cross section. Outside surface of the test with five distinct
ridges. Chambers one-half coil in length. Only three chambers visible at the exterior
in outside view, three chambers visible from one side and two from that opposite.
However, inner construction of transverse section in quinqueloculine arranged.
Wall calcareous, imperforate and porcelaneous, smooth in surface. Aperture ovate,
provided with a simple tooth.

Specimens Body length (µm) Body width (µm) Body thickness (µm)

B8-01 1037 880 498

B8-02 1019 843 511

Remarks
Quinqueloculina lamarckiana is a common species widely distributed in shallow
water sediments of the continental shelf of the China Seas (He et al., 1965;
Research Institute of petroleum exploration and development in the Ministry of
petroleum exploration and development & Nanjing Institute of Geology and
Paleontology, Chinese Academy of Sciences, 1978; Wang et al., 1988). The Yellow

Family Hauerinidae Schwager, 1876 107



Sea population has only three chambers visible in outside view, but its inner
construction in transverse section is still in quinqueloculine arranged. Considering
the highly similarities of the test feature between the Yellow Sea population and the

Quinqueloculina lamarckiana d’Orbigny, 1839

a b
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e fd

Fig. 11 a–f Quinqueloculina lamarckiana (d’Orbigny, 1839), the same specimen showing
different side of views. c Grinding slide of transverse section showing inner structure of chambers.
Scale bar = 250 µm
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original description of Quinqueloculina lamarckiana, we identified this species as
the same taxon.

Quinqueloculina pseudoproxima Zhang, 1988 (Fig. 12)

Quinqueloculina pseudoproxima Zhang, 1988, Wang et al., 1988, p. 129, pl. XIV,
Figs. 1–3.

Quinqueloculina pseudoproxima Zhang, 1988

a c

b

d e
Fig. 12 a–e Quinqueloculina pseudoproxima Zhang, 1988, the same specimen showing different
side of views. b Apical view. e Antapical view. Scale bar = 200 µm
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Measurement

Occurrence and Ecology
Intertidal flat of the Qingdao Bay, the Yellow Sea (36°00′ N, 120°30′ E), water
depth 3.00 m, temperature 24.50 °C, salinity 31.00 ‰, abundance 0.02 ind./g sed.

Distribution
Qingdao Bay of the Yellow Sea, East China Sea.

Description
Test large, size about 1000 µm in length, length:width ratio about 1.6:1. Test ovate
in outline, distinctly flattened. Chambers one-half coil in length, with five chambers
visible at the exterior, of which four visible from one side and three from that
opposite. Chamber periphery somewhat carinate. Wall calcareous, imperforate,
porcelaneous and thick, slightly coarse in surface. Aperture ovate, flush with the
surface, produced on a distinct neck. Tooth bifid.

Remarks
Quinqueloculina pseudoproxima was discovered from middle to outer continental
shelf sediments of the East China Sea (Wang et al., 1988). It was a common and
abundant species in this sea area. In the Yellow Sea this species is rare and has low
abundance in our investigation. Q. pseudoproxima has never been reported from
other place of the world, suggesting an endemic species of the China Seas.

Quinqueloculina seminula (Linnaeus, 1758) (Fig. 13)

Serpula seminulum Linné, 1767, Syst., Nat., 12th ed., No. 791, p. 1264.
Miliolina seminula Brady, 1884, Rep. Voy. Challenger, Zool., Vol. 9, p. 157,

pl. V, Fig. 6.
Quinqueloculina seminula Cushman, 1929, Contr. Cushman Lab. Foram. Res.

Vol. 5, p. 59, pl. 9, Figs. 16, 18; He et al., 1965, p. 63, pl. II, Fig. 5; Zheng et al.,
1978, p. 37, pl. 3, Fig. 2; Wang et al., 1988, p. 129, pl. XIV, Figs. 12, 13.

Measurement

Occurrence and Ecology
The Yellow Sea (St 3300-06, St 3400-02, St 3400-05, St 3400-06, St 3400-08, St
3500-08, St 3600-04, St 3600-06) and intertidal flat of the Qingdao Bay (33°00′–
36°00′ N, 120°30′–123°58′ E), water depth 0.00–80.00 m, temperature 1.50–
26.50 °C, salinity 29.15–38.00 ‰, abundance 0.02–16.74 ind./g sed.

Distribution
Bohai Sea, Yellow Sea, East China Sea.

Specimens Body length (µm) Body width (µm) Body thickness (µm)

H165-01 1160 741 340

Specimens Body length (µm) Body width (µm) Body thickness (µm)

D6-01 529 360 241
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Bay of Biscay, Bay of Fundy, Canada, Celtic Sea, English Channel, Gulf of
Saint Lawrence, Irish Sea and St. George’s Channel, Japan, New Zealand, North
Atlantic Ocean, Norway, Southern Ocean, United States, Grand Bank, New
Caledonia, Northeast U.S. Continental Shelf, Scotian Shelf, Southeast U.S.

Quinqueloculina seminula (Linnaeus, 1758)

a b

dc e

Fig. 13 a–e Quinqueloculina seminula (Linnaeus, 1758), the same specimen showing different
side of views. c Apical view. d Lateral view. e Antapical view. Scale bar = 100 µm
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Continental Shelf, Vineyard Sound, North Western Weddell Sea, Mediterranean
Sea, United Kingdom.

Description
Size about 500 µm in length, length:width ratio about 1.5:1. Test ovate in outline.
Chambers one-half coil in length, with five chambers visible at the exterior, of
which four visible from one side and three from that opposite. Chamber periphery
smooth. Wall calcareous, imperforate, porcelaneous, smooth in surface. Aperture
ovate, provided with a simply tooth.

Remarks
Quinqueloculina seminula is a widely distributed species in the China Seas. Its
abundance was usually high in inner continental shelf sediments, especially in the
sediments of intertidal or neritic areas.

Quinqueloculina subungeriana Serova, 1960 (Fig. 14)

Quinqueloculina subungeriana Serova, 1960; He et al., 1965, p. 60, pl. I, Fig. 6;
Research Institute of petroleum exploration and development in the Ministry of
petroleum exploration and development & Nanjing Institute of Geology and
Palaeontology, Chinese Academy of Sciences, 1978, p. 10, pl. 1, Fig. 7.

Measurement

Occurrence and Ecology
The Yellow Sea (St 3300-04) (33°00′ N, 122°59′ E), water depth 33.00 m, tem-
perature 20.60 °C, salinity 30.87 ‰, abundance 0.06–3.06 ind./g sed.

Distribution
Bohai Sea, Yellow Sea, East China Sea.

Description
Size about 600 µm in length, length:width ratio about 1.5:1. Test ovate in outline.
Cross section triangular, with three marginal uplifts in the three angles. Chambers
one-half coil in length. Three chambers visible at the exterior of which three visible
from one side and two from that opposite in outside view. Inner structure of
transverse section in quinqueloculine arranged. Wall calcareous, imperforate, and
porcelaneous, smooth surface. Aperture ovate, provided with a tooth.

Specimens Body length (µm) Body width (µm) Body thickness (µm)

D48-01 653 429 288

D48-02 550 385 240

Remarks
Quinqueloculina subungeriana has been reported from the Bohai Sea and the
Yellow Sea sediments (He et al., 1965; Research Institute of petroleum exploration
and development in the Ministry of petroleum exploration and development &
Nanjing Institute of Geology and Paleontology, Chinese Academy of Sciences,
1978). It usually occurred in shallow water sediments of the continental shelf area
with low abundance.
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Quinqueloculina tikutoensis Nakamura, 1937 (Fig. 15)

Quinqueloculina tikutoensis Nakamura, 1937, p. 136, pl. 10, Fig. 11; Wang et al.,
1988, p. 127, pl. XIII, Figs. 7–9, 17–18.

Quinqueloculina subungeriana Serova, 1960 
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Fig. 14 a–f Quinqueloculina subungeriana Serova, 1960, the same specimen showing different
side of views. b Grinding slide of transverse section showing inner structure of chambers. d Apical
view. e Lateral view. f Antapical view. Scale bar = 150 µm
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Measurement

Quinqueloculina tikutoensis Nakamura, 1937

a b d

g

e hf

c

Fig. 15 a–h Quinqueloculina tikutoensis Nakamura, 1937, two specimens showing morpholog-
ical variabilities. a–d From the same specimen. e–h From another specimen. c, g Apical views.
Scale bars = 100 µm

Specimens Body length (µm) Body width (µm) Body thickness (µm)

H83-01 503 330 216

H83-02 510 323 223
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Occurrence and Ecology
The Yellow Sea (St CJ-02) (31°49′ N, 122°59′ E), water depth 40.00 m, temper-
ature 17.54 °C, salinity 31.59 ‰, abundance 0.04 ind./g sed.

Distribution
Yellow Sea, East China Sea, Taiwan Strait.

Description
Size about 500 µm in length, length:width ratio about 1.5:1. Test ovate in outline.
Chambers one-half coil in length, with five chambers visible at the exterior, of
which four visible from one side and three from that opposite. Chamber periphery
carinate with five ridges. Wall calcareous, imperforate, porcelaneous, smooth in
surface. Aperture ovate, produced on a short neck. Tooth simple.

Remarks
Quinqueloculina tikutoensis has been considered as a warm water species. It is
usually abundant in the south part of the continental shelf of the East China Sea
(Wang et al., 1988). This species rarely occurs in the Yellow Sea.

Quinqueloculina tropicalis Cushman, 1924 (Fig. 16)

Miliolina gracilis d’Orbigny, Brady, 1884 (non Triloculina gracilis d’Orbigny,
1839a), p. 160, pl. 5, Fig. 3.

Quinqueloculina laevigata Graham & Militante (not d’Orbigny), 1959, pl. 5,
Fig. 13 (not 12).

Quinqueloculina tropicalis Cushman, 1924, p. 63, pl. 23, Figs. 9, 10; Barker,
1960, p. 10, pl. 5, Fig. 3; Albani, 1978, p. 368, Figs. 6I, J; Zheng, 1988, p. 214, pl. 6,
Figs. 5, 6; pl. 24, Fig. 2; pl. 31, Fig. 4, text Fig. 32;Wang et al., 1988, p. 129, pl. XIV,
Figs. 4–6; Loeblich & Tappan, 1994, p. 50, pl. 78, Figs. 13–15; Yassini & Jones,
1995, p. 85, Figs. 170–171, 174–175; Debenay, 2012, p. 127.

Measurement

Occurrence and Ecology
The Yellow Sea (St CJ-01) (31°40′ N, 122°29′ E), water depth 29.40 m, temper-
ature 22.40 °C, salinity 31.73 ‰, abundance 0.02 ind./g sed.

Distribution
Yellow Sea.

Japan, North Pacific Ocean, New Caledonia, Gulf of Mexico.

Specimens Body length (µm) Body width (µm) Body thickness (µm)

H163-01 520 333 145

Description
Size about 500 µm in length, length:width ratio about 1.6:1. Test ovate in outline
and distinctly flattened in sides. Chambers one-half coil in length, with five
chambers visible at the exterior, of which four visible from one side and three from
that opposite. Wall calcareous, imperforate and porcelaneous, slightly brown and
coarse in surface. Aperture ovate, and produced on a short neck. Tooth simply.
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Remarks
Quinqueloculina tropicalis was reported by Wang et al. (1988) from sediments of
the East China Sea. It is abundant in the inner continental shelf of the East China
Sea but is rare in the Yellow Sea. Comparing to the holotype of Q. tropicalis, both

Quinqueloculina tropicalis Cushman, 1924
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Fig. 16 a–e Quinqueloculina tropicalis Cushman, 1924, the same specimen showing different
side of views. c Apical view. d Lateral view. e Antapical view. Scale bar = 100 µm
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populations from the Yellow Sea and the East China Sea were slightly shorter and
wider in the test outline.

Genus Biloculinella Wiesner, 1931

Biloculinella delphinoides nov. spec. (Figs. 17, 18, 19, 20)

Diagnosis
Test about 350 µm in length, length:width ratio about 1.3:1. Ovate in outline,
lenticular in section, embraced by a thin, slight waved and fin-like chamber
periphery. Chambers one-half coil in length. Chamber periphery broad, thin and
usually slightly waved and protruding from the main body test. Sutures distinct.
Wall calcareous, imperforate, porcelaneous, fine and smooth. Aperture terminal,
covered by a broad apertural flap, leaving only a thin crescentic opening.

Measurement

Etymology
The Greek delphinoides (dolphin-like) refers to the dolphin-like test shape.

Type Material
Holotype (IOCA H133 Holotype) and two paratypes (IOCAS H133 Paratype-01;
IOCAS H133 Paratype-02) are lodged in the Marine Biological Museum of
Chinese Academy of Sciences (MBMCAS). The other 3 paratypes specimens are
lodged in the Department of Marine Organism Taxonomy & Phylogeny, Institute of
Oceanology, Chinese Academy of Sciences (IOCAS).

Type Locality
The Yellow Sea (St 3400-06) (33°59′ N, 123°00′ E), water depth 67.80 m, tem-
perature 12.00 °C, salinity 31.91 ‰, abundance 0.24 ind./g sed.

Distribution
Yellow Sea.

Specimens Body length (µm) Body width (µm) Body thickness (µm)

H133 Holotype 360 283 225

H133 Paratype-01 279 221 179

H133 Paratype-02 346 253 220

H133 Paratype-03 370 262 229

H133-05 (juvenile) 254 163 163

H133-06 (juvenile) 194 151 151

H133-07 (juvenile) 175 127 127

H133-08 (juvenile) 167 129 129

Family Hauerinidae Schwager, 1876 117



Description
Size about 350 µm in length, length:width ratio about 1.3:1. Test ovate in outline,
lenticular in section, embraced by a thin and usually fin-like and waved chamber
periphery, protuberant from the main body test. Lateral view dolphin-liking.

Biloculinella delphinoides nov. spec.

d
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Fig. 17 a–e Biloculinella delphinoides nov. spec., the holotype specimen showing different side
of views. d, e Apical views showing aperture. Scale bar = 100 µm
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Chambers one-half coil in length. Chambers wide and shallow. Chamber periphery
broad, thin and waved, somewhat fin-like. Sutures distinct. Wall calcareous,
imperforate, porcelaneous, fine, and smooth. Aperture terminal, covered by a broad
apertural flap, leaving only a thin crescentic opening.

Biloculinella delphinoides nov. spec.

e f h

a b c

d g

Fig. 18 a–h Biloculinella delphinoides nov. spec. a–d The paratype-01 specimen. e–h The
paratype-02 specimen. Scale bars = 100 µm
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Remarks
The Genus Biloculinella contains only about 15 valid species according to Hayward
et al. (2015). B. delphinoides is a very distinct species among all congeners by have
a dolphin-like test shape and possessing the thin, slightly waved and fin-like
chamber periphery. Four juvenile specimens of B. delphinoides were found from

Biloculinella delphinoides nov. spec.
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Fig. 19 a–e Biloculinella delphinoides nov. spec., the paratype-03 specimen showing different
side of views. Scale bar = 100 µm
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Biloculinella delphinoides nov. spec.

a b

c d

Fig. 20 a–d Biloculinella delphinoides nov. spec., four different juvenile specimens showing
morphological variabilities. Scale bars = 100 µm

the population (Fig. 20a–d), and the fin-like chamber periphery could be seen
growing from the larval stage. Only B. depressa is somewhat similar in anterior
view (Loeblich & Tappan, 1994), however, is lacking of the fin-like chamber
periphery. B. delphinoides was found in two different cruises, but it occurred only
in the station of the Yellow Sea Cold Water Mass area, suggesting an endemic
species of this region.
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Biloculinella globula (Bornemann, 1855) (Fig. 21)

Biloculina globules Bornemann, 1855, p. 349, pl. 19, Fig. 3; Cushman, 1917, p. 78,
pl. 31, Fig. 2; Cushman, 1921, p. 474, pl. 95, Fig. 2; Wang et al., 1988, p. 133, pl.
XVI, Fig. 5.

Biloculinella globula (Bornemann, 1855)
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Fig. 21 a–h Biloculinella globula (Bornemann, 1855), two specimens showing morphological
variabilities. a–d The same specimen with different side of views. e–h From another specimen.
Scale bars = 50 µm
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Biloculinella globula Cushman, 1940, pl. 15, Fig. 11.

Measurement

Occurrence and Ecology
The sediment core of 10 cm depth from the Qingdao Bay of the Yellow Sea (36°
00′ N, 120°30′ E), abundance 0.07 ind./g sed.

Distribution
Qingdao Bay of the Yellow Sea, East China Sea.

Bay of Biscay, Celtic Sea, English Channel, Japan, Micronesia, North Atlantic
Ocean, New Caledonia, Mediterranean Sea.

Description
Size about 190 µm in length, length:width ratio about 1.1:1. Test nearly globular in
contour, with a lenticular outline in section. Chambers one-half coil in length, wide
and shallow, smooth in outline. Sutures indistinct. Wall calcareous, imperforate,
porcelaneous and smooth. Aperture terminal, covered by a broad apertural flap,
leaving only a thin crescentic opening.

Remarks
Biloculinella globula was reported by Wang et al. (1988) from the continental shelf
of the East China Sea. It is a rare species in the China Seas. Our specimens were
sampled from the sediment core in 10 cm depth of the Qingdao Bay. We did not
found it from the continental shelf sediments of the Yellow Sea within our
investigations. The core specimens from the Qingdao Bay might be immigrated by
storm surge from the East China Sea.

Genus Triloculina d’Orbigny, 1826

Triloculina inflata d’Orbigny, 1826 (Fig. 22)

Triloculina inflata d’Orbigny, 1826, Ann. Sci. Nat. set. 1, Vol. 7, p. 300;
d’Orbigny, 1846, Foram. Foss. Bass. Tert. Vienne p. 278, pl. 17, Figs. 13–15;
Kruit, 1955, Verh. Kon. Ned. Geol. Mijubk. serie Deel. 15, No. 3, p. 469, pl. 11,
Fig. 3; He et al., 1965, p. 67, pl. III, Fig. 7; Research Institute of petroleum
exploration and development in the Ministry of petroleum exploration and devel-
opment & Nanjing Institute of Geology and Palaeontology, Chinese Academy of
Sciences, 1978, p. 12, pl. 2, Fig. 11.

Miliolina inflata (d’Orbigny, 1826), Hayward et al., 2015.

Specimens Body length (µm) Body width (µm) Body thickness (µm)

H134-01 180 160 135

H134-02 196 170 143
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Measurement

Triloculina inflata d’Orbigny, 1826

fe
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Fig. 22 a–f Triloculina inflata d’Orbigny, 1826, two specimens showing morphological
variabilities. a–d The same specimen with different side of views. e, f From another specimen.
Scale bars = 100 µm

Specimens Body length (µm) Body width (µm) Body thickness (µm)

H78-01 307 215 210

H78-02 422 327 222
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Occurrence and Ecology
The Yellow Sea (St CJ-02, St 3500-02) (31°49′–35°00′ N, 120°00′–122°59′ E),
water depth 30.00–40.00 m, temperature 10.68–17.54 °C, salinity 30.82–31.59 ‰,
abundance 0.18–11.92 ind./g sed.

Distribution
Yellow Sea.

Ukraine, Austria.

Description
Size about 360 µm in length, length:width ratio about 1.4:1. Test ovate in outline,
nearly equilaterally triangular in section. Chambers one-half coil in length, only
three chambers visible from the exterior. Wall calcareous, imperforate and porce-
laneous, thick, surface smooth. Aperture rounded, at the end of the final chamber.
Tooth T-shaped.

Remarks
Triloculina inflata has been reported from quaternary sediment cores in Liaoning
(Research Institute of petroleum exploration and development in the Ministry of
petroleum exploration and development & Nanjing Institute of Geology and
Palaeontology, Chinese Academy of Sciences, 1978) and from the South Yellow
Sea sediments (He et al., 1965). Our investigation also showed that this species
usually occurred in inner continental shelf sediments of the South Yellow Sea with
high abundance.

Triloculina pentagonalis [Wang, 1978] nov. stat. (Fig. 23)

Triloculina pentagonalis sp. nov., Micropaleontology Group in Marine Geology
Department of Tongji University, 1978, p. 77, pl. IV, Figs. 13–15, text Fig. 102;
Wang et al., 1980, p. 195, pl. 8, Figs. 11–12, 17; Wang et al., 1988, p. 132, pl. XV,
Figs. 15–16; Zheng, 1988, p. 243, pl. XIX, Figs. 1, 6; pl. XXXII, Figs. 23, 24; pl.
XXXIII, Fig. 1.

Measurement

Nomenclature
Triloculina pentagonalis was established by Micropaleontology Group in Marine
Geology Department of Tongji University (1978) in a Chinese local publication.
According to International Code of Zoological Nomenclature (International
Commission on Zoological Nomenclature, 1999), Recommendation 51D in Article
51.2.1, “Author anonymous, or anonymous but know or inferred,… if the authorship

Specimens Body length (µm) Body width (µm) Body thickness (µm)

D53-01 488 425 319

D53-02 473 422 342

D53-03 327 305 228
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is known or inferred from external evidence, the name of the author, if cited, should be
enclosed in square brackets to show the original anonymity”. Therefore, we assigned
Dr. Pin Xian Wang as the author since he guided the book publication.

Triloculina pentagonalis  [Wang, 1978] nov. stat.

a b

d

c e

Fig. 23 a–e Triloculina pentagonalis [Wang, 1978], the same specimen showing different side of
views. c Apical view. d Lateral view. e Antapical view. Scale bar = 150 µm
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Occurrence and Ecology
The Yellow Sea (St CJ-01, St CJ-02, St 3500-02) (31°39′–35°00′ N, 120°00′–122°
59′ E), water depth 26.90–40.00 m, temperature 10.68–17.54 °C, salinity 30.31–
31.59 ‰, abundance 0.08–2.98 ind./g sed.

Distribution
Yellow Sea, East China Sea.

Description
Size about 500 µm in length, length:width ratio about 1.1:1. Test ovate in outline,
subtriangular and somewhat angularly in section. Chambers one-half coil in length,
only three chambers visible from the exterior. Chamber periphery uplifted. Wall
calcareous, imperforate, porcelaneous, fairly thick. Aperture rounded, at the end of
the final chamber, with a simple tooth.

Remarks
Triloculina pentagonalis was established by Micropaleontology Group in Marine
Geology Department of Tongji University (1978). This species was discovered
from sediments of the South Yellow Sea, 20–30 m water depth. Later it was
reported again in Wang et al. (1980) but without description. So far Triloculina
pentagonalis has never been reported from the other sea area outside of China Seas,
suggesting an endemic species of this sea area. In our investigation, it distributed in
the South Yellow Sea and the East China Sea, especially in the North of Yangtze
Estuary area, where its abundance was usually high.

Triloculina sommeri Tinoco, 1955 (Fig. 24)

Triloculina sommeri Tinoco, 1955, p. 24, pl. 2, Figs. 8, 9; Loeblich & Tappan,
1994, p. 56, pl. 84, Figs. 1–12.

Quinqueloculina akneriana d’Orbigny, 1846; Zheng, 1988 (non Q. akneriana
d’Orbigny, 1846), p. 192, pl. 3, Figs. 12, 13; pl. 4, Figs. 1–3; pl. 6, Fig. 4; pl. 23,
Figs. 7, 8; pl. 30, Figs. 1, 2; text Fig. 9.

Measurement

Occurrence and Ecology
Intertidal flat of the Qingdao Bay (36°00′ N, 120°30′ E), water depth 3.00 m,
temperature 1.50 °C, salinity 36.00 ‰, abundance 0.36 ind./g sed.

Distribution
Qingdao Bay of the Yellow Sea, East China Sea.

Sahul Shelf.

Specimens Body length (µm) Body width (µm) Body thickness (µm)

D96-01 293 239 171

D96-02 465 425 295
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Description
Size about 350 µm in length, length:width ratio about 1.2:1. Test ovate, subtrian-
gular in section. Chambers one-half coil in length, only three chambers visible from
the exterior. Wall calcareous, imperforate, porcelaneous, thick, and smooth.
Aperture rounded, at the end of the final chamber. Tooth very short and bifid.

Triloculina sommeri Tinoco, 1955

a b

c

d e f

Fig. 24 a–f Triloculina sommeri Tinoco, 1955, the same specimen of different side of views. c, d
Apical views showing aperture. e Lateral view. f Antapical view. Scale bar = 100 µm
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Remarks
Triloculina sommeri is a new record to China Seas. It distributed from the Yellow
Sea to the East China Sea. Our species resembled the Timor’s population in several
taxonomic characters, i.e., test shape, the apertural and the tooth features (Loeblich
& Tappan, 1994), and thus was identified as the same species.

Triloculina trigonula (Lamarck, 1804) (Fig. 25)

Miliolites trigonula Lamarck, 1804, p. 351, pl. 17, Fig. 4; Brady, 1884, pl. 3,
Figs. 15–16.

Triloculina trigonula (Lamarck), d’Orbigny, 1826, p. 299, pl. 16, Figs. 5–9;
Cushman, 1917, p. 65, pl. 25, Fig. 3; 1929, p. 56, pl. 12, Figs. 10, 11; p. 13, pl. 3,
Fig. 3; Cushman, 1940, p. 184, pl. 15, Fig. 1; Asano, 1951, Ill. Catalogue Japan.
Tert. Smaller Foram., pt 6, p. 17, Figs. 116–117; Rao, 1970, p. 592, Fig. 21; Bock,
et al., 1971, p. 28, pl. 12, Figs. 3, 4; Zheng et al., 1978, p. 185, pl. XIII, Figs. 1, 2,
3; Micropaleontology Group in Marine Geology Department of Tongji University,
1978, p. 76, pl. IV, Figs. 18–20; Albani, 1979, p. 21, Fig. 22-7; Poag, 1981, p. 84,
pl. 57, Fig. 2; Wang et al., 1988, p. 131, pl. XV, Figs. 9–10; Zheng, 1988, p. 242,
pl. XIX, Fig. 3; pl. XXIII, Fig. 9; pl. XXXIII, Fig. 5; Hottinger et al., 1993, p. 66,
pl. 69, Figs. 1–10; Patker, 2009, p. 336, Figs. 266, 267; Debenay, 2012, p. 138;
Catalogue Japan. Tert. Smaller Foram., pt 6, p. 17, Figs. 116–117; Holbourn et al.,
2013, p. 566.

Measurement

Occurrence and Ecology
The Yellow Sea (St DH9-3) (26°24′ N, 121°26′ E), water depth 78.00 m, tem-
perature 24.11 °C, salinity 34.30 ‰, abundance 0.75 ind./g sed.

Distribution
Bohai Sea, Yellow Sea, East China Sea, South China Sea.

Bay of Biscay, Canada, Celtic Sea, English Channel, Gulf of Aqaba, Gulf of
Saint Lawrence, Irish Sea and St. George’s Channel, Japan, Maldives, Micronesia,
Mozambique, New Zealand, North Atlantic Ocean, North Pacific Ocean, United
States, New Caledonia, Northeast U.S. Continental Shelf, Southeast U.S.
Continental Shelf, Gulf of Mexico, Mediterranean Sea.

Description
Size about 600 µm in length, length:width ratio about 1.6:1. Test ovate in outline.
Chambers one-half coil in length, only three chambers visible from the exterior.
Wall calcareous, imperforate, porcelaneous, smooth, and thick. Aperture rounded,
at the end of the final chamber. Tooth distinctly bifid, protruded from the aperture
region.

Specimens Body length (µm) Body width (µm) Body thickness (µm)

H145-01 538 328 387

H145-02 649 453 403
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Remarks
Triloculina trigonula is a common species in the China Seas (Wang et al., 1988). It
distributed mainly in inner continental shelf sediments, but usually with low
abundance. T. trigonula differs from T. inflata by possessing a more distinctive
triangular test outline in sectional view and having a more distinct T-shaped tooth.

Triloculina trigonula (Lamarck, 1804)

c

ba

ed

Fig. 25 a–e Triloculina trigonula (Lamarck, 1804), the same specimen showing different side of
views. c Lateral view. d Apical views. e Antapical view. Scale bar = 100 µm
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Genus Sigmoilopsis Finlay, 1947

Sigmoilopsis asperula (Karrer, 1868) (Fig. 26)

Spiroloculina asperula Karrer, 1868, p. 136, pl. 1, Fig. 10; Brady, 1884 (part),
p. 152, pl. 8, Fig. 4; Boltovskoy, 1960, p. 49, Figs. 12–14.

Sigmoilopsis asperula (Karrer, 1868)

a b c

d

e f

Fig. 26 a–f Sigmoilopsis asperula (Karrer, 1868), two specimens showing morphological
variabilities. a–d From the same specimen. b Lateral view. e, f Another water immersed specimen
showing inner structure of the chambers. Scale bars = 100 µm

Family Hauerinidae Schwager, 1876 131



Massilina asperula (Karrer, 1868), Cushman, 1921, p. 447.
Proemassilina asperula (Karrer, 1868), Lacroix, 1938, p. 3.
Sigmoilina asperula (Karrer, 1868), Cushman & Todd, 1944, p. 74; Cushman,

1946, p. 33, pl. 5, Figs. 16–18.
Ammomassilina cf. asperula (Karrer, 1868), Cushman, 1949, p. 13, pl. 2, Fig. 7.
Sigmoilopsis asperula (Karrer, 1868), He et al., 1965, p. 69, pl. III, Fig. 9a–b;

Micropaleontology Group in Marine Geology Department of Tongji University,
1978, p. 73, pl. III, Figs. 1, 2, 6, 7; Wang et al., 1988, p. 131, pl. XV, Fig. 1; Zheng,
1988, p. 265, pl. XVI, Figs. 10, 11; pl. XXXII, Fig. 15.

Spiroglutina asperula (Karrer, 1868), Hayward et al., 2015.

Measurement

Occurrence and Ecology
The Yellow Sea (St CJ-02, St 3300-04, St 3500-02, St 3875-01) (31°49′–38°44′ N,
120°00′–122°59′ E), water depth 30.00–51.00 m, temperature 7.39–17.54 °C,
salinity 30.82–31.62 ‰, abundance 0.10–1.12 ind./g sed.

Distribution
Bohai Sea, Yellow Sea, East China Sea.

Mediterranean Sea, North Atlantic Ocean.

Description
Size about 500 µm in length, length:width ratio about 1.4:1. Test ovate in outline.
Chambers one-half coil in length. Sutures indistinct. Wall thick, porcelaneous,
enclosing a large quantity of agglutinated quartz particles. Aperture terminal, round
in shape, with a small simple tooth.

Remarks
Sigmoilopsis asperula usually distributed in inner continental shelf sediments from
the Bohai Sea to the East China Sea, but it is more frequent and abundant in the
East China Sea (He et al., 1965; Micropaleontology Group in Marine Geology
Department of Tongji University, 1978; Wang et al., 1988).

Sigmoilopsis schlumbergeri (Silvestri, 1904) (Fig. 27)

Planispirina celata Brady (not Costa) 1884, p. 197, pl. 7, Figs. 1, 4; Schlumberger,
1887, p. 111.

Sigmoilina schlumbergeri (Silvestri), 1904, p. 267; Cushman, 1964, p. 191, pl.
6, Figs. 1, 3; J. Le Calvez & Y. Le Calvez, 1958, p. 210, pl. 8, Fig. 94; Hofker,
1976, p. 132, Fig. 128.

Sigmoilopsis schlumbergeri (Silvestri, 1904), Barker, 1960, p. 16; Chiji &
Lopez, 1968, p. 111, pl. 7, Fig. 9; Bock, 1971, p. 186, pl. 3, Figs. 7, 8; Bock et al.,
1971, p. 25, pl. 9, Figs. 1, 2; Brooks, 1973, p. 400, pl. 2, Figs. 20–22; Loeblich &

Specimens Body length (µm) Body width (µm) Body thickness (µm)

D28-01 409 280 56

D28-02 563 412 91
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Tappan, 1987, p. 350, pl. 356, Figs. 8–13; Research Party of Marine Geology,
Ministry of Geology and Mineral Resources & Chinese University of Geosciences
(Beijing), 1988, p. 156, pl. 6, Fig. 10; Micropaleontology Group in Marine
Geology Department of Tongji University, 1978, p. 73; Zheng 1988, p. 268,

Sigmoilopsis schlumbergeri (Silvestri, 1904)

a b c

d

e f g

Fig. 27 a–g Sigmoilopsis schlumbergeri (Silvestri, 1904), two specimens showing morphological
variabilities. a–d From the same specimen. e–g From another specimen. b, f Lateral views. Scale
bars = 100 µm
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pl. XVIII, Figs. 4, 5; pl. XXXII, Fig. 18; He & Hu, 1989, p. 61, pl. 150, Fig. 3;
Loeblich & Tappan, 1994, p. 59, pl. 103, Figs. 9–12; Holbourn et al., p. 506.

Measurement

Occurrence and Ecology
The Bohai Sea (St 26) (39°00′ N, 119°30′ E), water depth 25.00 m, temperature
2.86 °C, salinity 30.79 ‰, abundance 0.06 ind./g sed.

Distribution
Bohai Sea, Yellow Sea, Okinawa Trough.

Bay of Biscay, Canada, Japan, New Zealand, North Atlantic Ocean, United
States, Northeast U.S. Continental Shelf, Southeast U.S. Continental Shelf, Gulf of
Mexico, Mediterranean Sea.

Description
Size about 550 µm in length, length:width ratio about 1.6:1. Test ovate in outline,
lenticular in section. Chambers one-half coil in length, periphery carinate. Sutures
indistinct. Wall thick, porcelaneous but enclosing a large quantity of agglutinated
quartz particles. Aperture terminal, rounded, with a small tooth.

Remarks
Sigmoilopsis schlumbergeri was reported by Micropaleontology Group in Marine
Geology Department of Tongji University (1978) from the South Yellow Sea. It is a
rare species in inner continental shelf sediments and usually occurred in low
abundance in the China Seas.

Specimens Body length (µm) Body width (µm) Body thickness (µm)

H111(CSDP)=B29-01 617 381 229

H111(CSDP)=B29-02 441 283 155
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Order Lagenida Delage et Hérouard, 1896

Family Nodosariidae Ehrenberg, 1838

Genus Dentalina Risso, 1826

Dentalina extensa Zheng & Zhang, 1988 (Fig. 1)

Dentalina extensa Zheng & Zhang, Wang et al., 1988, p. 137, pl. XVII, Fig. 10.

Measurement

Occurrence and Ecology
The Yellow Sea (St 3300-04, St 3400-08, St 3700-01, St B-06) (32°59′–37°51′ N,
122°20′–123°58′ E), water depth 29.00–80.00 m, temperature 7.54–15.61 °C,
salinity 30.31–32.94 ‰, abundance 0.10–0.14 ind./g sed.

Distribution
Bohai Sea, Yellow Sea, East China Sea.

Description
Size large, about 1700 µm in length, length:width ratio about 8:1. Test elongate and
arcuate. Proloculus apiculate, followed by 11 cylindrical chambers uniserially
ranged. Sutures straight and horizontal. Wall calcareous, surface with about nine
unornamented costae. Aperture terminal, with a series radial slits closed at the apex.

Remarks
Dentalina extensa was discovered by Lianfu Zheng and Jijun Zhang from the East
China Sea (Wang et al., 1988). The East China Sea specimen has 16–17 chambers

Specimens Body length (µm) Body width (µm) Body thickness (µm)

H18-01 1996 249 249

H18-02 1469 281 281
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and was 8.88 mm in length, much bigger than that from the Yellow Sea. It is a
common species in the continental shelf sediments of the East China Sea and the
Yellow Sea. D. extensa might be an endemic species of the China Seas since it has
never been reported from the other sea areas.

Dentalina extensa Zheng & Zhang, 1988 

ca b

d

e

Fig. 1 a–e Dentalina extensa Zheng & Zhang, 1988, the same specimen with different side of
views. d Apical view showing aperture. e Wall with unornamented costae. Scale bar = 300 µm
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Genus Laevidentalina Loeblich & Tappan, 1986

Laevidentalina communis (d’Orbigny, 1826) (Fig. 2)

Nodosaria (Dentalina) communis d’Orbigny, 1826, p. 254; Parker, Jones & Brady,
1871, pl. 9, Fig. 46.

Dentalina communis d’Orbigny, Cushman, 1940, p. 215, pl. 21, Fig. 11; Asano,
1951, p. 23, Fig. 102; Barker, 1960, p. 130, pl. 62, Figs. 21–22; Micropaleontology
Group in Marine Geology Department of Tongji University, 1978, p. 83, pl. VII,
Figs. 17–18; Wang et al., 1980, p. 195, pl. VIII, Figs. 24–25; Research Party of
Marine Geology, Ministry of Geology and Mineral Resources & Chinese
University of Geosciences (Beijing), 1988, p. 157, pl. 6, Fig. 18; Wang et al., 1988,
p. 137, pl. XV, Fig. 11; Yassini & Jones, 1995, p. 99, Fig. 254.
Laevidentalina communis Debenay, 2012, p. 165.

Measurement

Occurrence and Ecology
The Bohai Sea (St 14) and The Yellow Sea (St CJ-04, St 3400-05, St 3400-06, St
3600-06, St 3700-01) (32°10′–38°16′ N, 120°06′–124°00′ E), water depth 24.00–
70.00 m, temperature 3.30–17.02 °C, salinity 30.31–32.98 ‰, abundance 0.02–
0.24 ind./g sed.

Distribution
Bohai Sea, Yellow Sea, East China Sea, Okinawa Trough.

Bay of Biscay, Celtic Sea, Gulf of Saint Lawrence, Japan, New Zealand, North
Atlantic Ocean, South Korea, South Pacific Ocean, United States, New Caledonia,
Mediterranean Sea.

Description
Size about 800 µm in length. Test elongate, length:width ratio about 5.6:1.
Proloculus round, followed by about six uniserial chambers. Sutures straight,
horizontal to slightly oblique. Wall calcareous, optically radial, hyaline and very
finely perforate, surface smooth, without striae. Aperture with a series of radial slits
usually closed or slightly open at the apex.

Remarks
Laevidentalina communis had been identified as Dentalina communis by many
Chinese publications from the Yellow Sea, the East China Sea and the Okinawa
Trough (Micropaleontology Group in Marine Geology Department of Tongji
University, 1978; Wang et al., 1980; Research Party of Marine Geology, Ministry
of Geology and Mineral Resources & Chinese University of Geosciences (Beijing),

Specimens Body length (µm) Body width (µm) Body thickness (µm)

H13-01 689 122 122

H13-02 1008 196 196
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1988; Wang et al., 1988). However, the Genus Dentalina Risso, 1826 was
diagnosed as “wall surface with numerous longitudinal costae,” but the genus
Laevidentalina Loeblich & Tappan, 1986 was diagnosed as “wall surface smooth
and unornamented.” Therefore, Hayward et al. (2015) made a new combination of

Laevidentalina communis (d’Orbigny, 1826)

a b c f

d e

Fig. 2 a–f Laevidentalina communis (d’Orbigny, 1826), the same specimen of different side of
views. d, e Apical views showing aperture. Scale bar = 100 µm
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this species as Laevidentalina communis (d’Orbigny, 1826), and we agree this point
of view. The East China Sea population described by Wang et al. (1988) was larger
than the Yellow Sea one.

Laevidentalina inflexa (Reuss, 1866) (Fig. 3)

Nodosaria inflexa Reuss, 1866, p. 131, pl. 2, Fig. 1; Brady, 1884, p. 498, pl. 62,
Fig. 9; Saidova, 1961, p. 56, pl. 17, Fig. 108.

Non Nodosaria inflexa Reuss, Hofker, 1978, p. 38, pl. 3, Fig. 9.
Dentalina inflexa (Reuss), Asano, 1951f, p. 25, Fig. 109; Asano, 1956a, p. 20,

pl. 4, Figs. 36–37.
Laevidentalina inflexa (Reuss), Loebich & Tappan, 1994, p. 65, pl. 114,

Figs. 10–16; pl. 115, Fig. 6; Debenay, 2012, p. 166.

Measurement

Occurrence and Ecology
The Yellow Sea (St 3300-04) (33°00′ N, 122°59′ E), water depth 32.90 m, tem-
perature 19.00 °C, salinity 31.60 ‰, abundance 0.28 ind./g sed.

Distribution
Yellow Sea.

Japan, New Zealand, New Caledonia, Mediterranean Sea, North Atlantic Ocean.

Description
Size about 400 µm in length. Test elongate, length:width ratio about 4.7:1.
Proloculus rounded to acute, followed by two to three uniserial chambers. Chamber
slightly stout or inflated. Sutures straight, slightly to distinctly oblique. Wall cal-
careous, fine, thin and hyaline. Surface smooth, without striae. Aperture a closed
protuberance with a series of radial slits at the apex.

Remarks
Laevidentalina inflexa is a new record to China Seas. This species was sampled
from the Yellow Sea with very low density. Timor Sea population was 0.62–
2.60 mm in length, larger than the Yellow Sea one and had more chambers (3–6 vs.
2–3).

Specimens Body length (µm) Body width (µm) Body thickness (µm)

H154-01 325 100 249

H154-02 467 82 82

H154-03 473 90 90
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Laevidentalina inflexa (Reuss, 1866)

b c

d

e gf h i

a

Fig. 3 a–i Laevidentalina inflexa (Reuss, 1866), three specimens showing morphological
variabilities. a–d A live specimen with different side of views. e–g Another specimen. h, i The
third specimen. Scale bars = 50 µm
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Laevidentalina filiformis (d’Orbigny, 1826) (Fig. 4)

Nodosaria filiformis d’Orbigny, 1826, p. 253; Parker, Jones & Brady, 1871, pl. 9,
Fig. 48; Flint, 1897, p. 310, pl. 55, Fig. 6; Cushman, 1913, p. 55, pl. 27, Figs. 1–4;
1921, p. 194, pl. 34, Fig. 9; 1923, p. 76, pl. 12, Figs. 1, 2.

Laevidentalina filiformis (d’Orbigny, 1826)

d
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Fig. 4 a–d Laevidentalina filiformis (d’Orbigny, 1826), the same specimen with different side of
views. b Apical view showing aperture. Scale bar = 50 µm
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Nodosaria (D.) filiformis d’Orbigny, Brady, 1884, p. 500, pl. 63, Figs. 3–5.
Dentalina filiformis (d’Orbigny), Cushman & McCulloch, 1950, p. 314, pl. 40,

Fig. 17; Said, 1950, p. 7, pl. 1, Fig. 19; Asano, 1956, p. 18, pl. 14, Fig. 30; Barker,
1960, p. 132, pl. 63, Figs. 3–5; Zheng, 1979, p. 141, pl. IX, Fig. 12; Wang et al.,
1988, p. 137, pl. XVII, Fig. 9; Research Party of Marine Geology, Ministry of
Geology and Mineral Resources & Chinese University of Geosciences (Beijing),
1988, p. 157, pl. 6, Figs. 14–15.

Laevidentalina filiformis (d’Orbigny), Yassini & Jones, 1995, p. 99, Figs. 257–
258; Hayward et al., 1999, p. 109, pl. 6, Figs. 18–19; Debenay, 2012, p. 165.

Measurement

Occurrence and Ecology
The Yellow Sea (St 3300-04) (33°00′ N, 122°59′ E), water depth 32.90 m, tem-
perature 19.00 °C, salinity 31.60 ‰, abundance 0.09 ind./g sed.

Distribution
Yellow Sea.

China, Japan, North Atlantic Ocean, South Korea, United States, New
Caledonia, Southeast U.S. Continental Shelf, Gulf of Mexico.

Description
Size about 500 µm in length. Test elongate, length:width ratio about 5.8:1.
Proloculus rounded, followed by four uniserial chambers. Sutures are straight,
horizontal to slightly oblique. Wall calcareous, optically radial, hyaline and finely
perforate, surface smooth and unornamented. Aperture closed at the apex.

Remarks
Laevidentalina filiformis had been identified as Dentalina filiformis in previous
Chinese literature (Wang et al., 1988; Research Party of Marine Geology, Ministry
of Geology and Mineral Resources & Chinese University of Geosciences (Beijing),
1988). However, the Genus Dentalina Risso, 1826 was diagnosed as “wall surface
with numerous longitudinal costae,” but the Genus Laevidentalina Loeblich &
Tappan, 1986 was diagnosed as “wall surface smooth and unornamented.” Since
this species has a very fine and smooth wall surface, therefore Hayward et al.
(2015) made the combination as Laevidentalina filiformis (d’Orbigny, 1826). The
East China Sea specimen described by Wang et al. (1988) was 3.44 mm in length,
which was much larger than the Yellow Sea one. It is a rarely occurred species in
the continental shelf sediments of China Seas.

Specimens Body length (µm) Body width (µm) Body thickness (µm)

H169-01 526 91 91
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Family Vaginulinidae Reuss, 1860

Genus Lenticulina Lamarck, 1804

Lenticulina glabrata (Cushman, 1923) (Fig. 5)

Cristellaria occidentalis var. glabrata, Cushman, 1923, p. 103, pl. 25, Fig. 3.
Lenticulina occidentalis var. glabrata, Research Party of Marine Geology,

Ministry of Geology and Mineral Resources & Chinese University of Geosciences
(Beijing), 1988, p. 166, pl. 9, Fig. 3.

Lenticulina glabrata (Cushman, 1923), Hayward et al., 2015.

Measurement

Occurrence and Ecology
The Yellow Sea (St 3400-06, St 3400-08) (33°59′–33°59′ N, 123°00′–123°58′ E),
water depth 67.80–80.00 m, temperature 10.01–12.00 °C, salinity 31.91–32.95 ‰,
abundance 0.12–1.22 ind./g sed.

Distribution
Yellow Sea, Okinawa Trough.

North Atlantic Ocean, United States, Gulf of Mexico, Southeast U.S.
Continental Shelf.

Description
Size about 350 µm in length. Test planispirally enrolled, length:width ratio about
1.5:1. Periphery smooth but with slight angles from distinct to indistinct. Four to
five chambers increased slowly in size as added, but the final one flare and uncoiled.
Sutures slightly curved, may distinct or vague among different specimens. Wall
hyaline and smooth. Aperture radiate at the peripheral angle and produced.

Remarks
Lenticulina glabrata had been identified as Lenticulina occidentalis var. glabrata
from the Okinawa Trough sediments (Research Party of Marine Geology, Ministry
of Geology and Mineral Resources & Chinese University of Geosciences (Beijing),
1988). It is a rare species in the Yellow Sea.

Specimens Body length (µm) Body width (µm) Body thickness (µm)

H15-01 380 255 158

H15-02 296 205 134

H15-03 376 24 145
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Lenticulina orbicularis (d’Orbigny, 1826) (Fig. 6)

Robulina orbicularis d’Orbigny, 1826, p. 288, pl. 15, Figs. 8–9.

Lenticulina glabrata (Cushman, 1923)

a

b

c d

e f h

g

Fig. 5 a–h Lenticulina glabrata (Cushman, 1923), three specimens showing morphological
variabilities. a–d Same specimen with different side of views. b Apical view. e Another specimen.
f–h The third specimen. Scale bars = 100 µm
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Robulus orbicularis (d’Orbigny), Barker, 1960, pl. 69, Fig. 17;
Micropaleontology Group in Marine Geology Department of Tongji University,
1978, p. 83, pl. VII, Figs. 22–23.

Lenticulina orbicularis (d’Orbigny, 1826)

a c

b

d

e gf

ih

Fig. 6 a–i Lenticulina orbicularis (d’Orbigny, 1826), three specimens showing morphological
variabilities. a–d A live specimen with different side of views. e–g Another live specimen. h, i A
larval specimen. Scale bars = 200 µm
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Lenticulina orbicularis (d’Orbigny), Hayward et al., 2010, p. 178, pl. 14,
Figs. 23–24; Debenay, 2012, p. 224.

Measurement

Occurrence and Ecology
The Yellow Sea (St 3400-05, St 3400-08, St 3500-10, St 3600-06) (33°59′–35°58′ N,
122°30′–123°59′ E), water depth 40.00–81.00 m, temperature 9.19–13.75 °C,
salinity 31.12–33.39 ‰, abundance 0.02–0.24 ind./g sed.

Distribution
Yellow Sea.

Bay of Biscay, Celtic Sea, Japan, Micronesia, New Zealand, North Atlantic
Ocean, South Korea, United States, New Caledonia, Gulf of Mexico, Mediterranean
Sea.

Description
Size about 700 µm in length, length:width ratio about 1.1:1. Test enrolled and
nearly rounded in shape, lenticular in lateral view, with a distinct umbonal boss.
Periphery thin and smooth. About nine chambers increased slowly in size, but the
final one less uncoiled. Sutures highly curved, radial and flush. Wall hyaline and
perforate radial, surface smooth. Aperture slitlike, located at the peripheral angle,
producing from the apical end.

Remarks
Lenticulina orbicularis had been identified as Robulus orbicularis in previous
Chinese literature from sediments of the South Yellow Sea (Micropaleontology
Group in Marine Geology Department of Tongji University, 1978). This species
usually has very low abundance in continental shelf sediments of the Yellow Sea.

Genus Saracenaria Defrance, 1824

Saracenaria italica Defrance, 1824 (Fig. 7)

Saracenaria italica Defrance, 1824, p. 177; Cushman, 1940, p. 218, pl. 21, Figs. 8,
9; Leroy, 1941b, p. 76, pl. 7, Figs. 21–24; Boomgaart, 1951, p. 82, pl. 6, Fig. 18;
South China Sea Branch of Oil Exploration Co. of P. R. China et al., 1981, p. 117,
pl. 65, Fig. 1; Loeblich & Tappan, 1987, p. 407, pl. 448, Figs. 16–17; Wang et al.,
1988, p. 140, pl. XVIII, Fig. 2; Loeblich & Tappan, 1994, p. 69, pl. 125,
Figs. 11–16.

Specimens Body length (µm) Body width (µm) Body thickness (µm)

H168-01 703 605 295

H168-02 723 661 303

H168-03 (juvenile) 250 198 185
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Saracenaria italica Defrance, 1824

a c d

b

fe g h

Fig. 7 a–h Saracenaria italica Defrance, 1824, two specimens with different side of views.
a–f Same specimen showing different side of views. b Apical view showing triangular cross
section. g, h A juvenile specimen. Scale bars = 50 µm
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Cristellaria italica (Defrance), Brady, 1884, p. 544, pl. 68, Figs. 17, 18, 20–23;
Cushman, 1913, p. 78, pl. 33, Fig. 3.

Measurement

Occurrence and Ecology
The Yellow Sea (St 3400-08) (33°59′ N, 123°58′ E), water depth 80.00 m, tem-
perature 10.01 °C, salinity 32.94 ‰, abundance 0.18 ind./g sed.

Distribution
Yellow Sea, East China Sea.

China, Japan, New Zealand, South Korea, United States, Gulf of Mexico,
Mediterranean Sea, North Atlantic Ocean.

Description
Size about 400 µm in length, length:width ratio about 2.2:1. Test planispirally
enrolled in the early stage, later tending to become rectilinear, triangular in section.
Four chambers increased rapidly in size. Periphery with dorsal angle. Sutures
curved and flushed. Wall perforate, surface smooth. Aperture radiate at the dorsal
angle, producing from the apical end.

Remarks
Saracenaria italica has been reported from modern sediments of the East China Sea
(Wang et al., 1988) with low abundance, in addition, this species was also found
from the South China Sea, but in the tertiary strata (South China Sea Branch of Oil
Exploration Co. of P. R. China et al., 1981). It occurred in the Yellow Sea sediment
in our investigation with low abundance. The East China Sea specimen described
by Wang et al. (1988) was about 0.90 mm in length, larger than that from the
Yellow Sea.

Genus Astacolus de Montfort, 1808

Astacolus crepidulus (Fichtel & Moll, 1798) (Figs. 8, 9)

Nautilus crepidula Fitchtel & Moll, 1798, p. 107, pl. 19, Figs. g–i.
Cristellaria crepidula (Fichtel & Moll), Brady, 1884 (part), p. 542, pl. 67,

Fig. 17 (not Figs. 19, 20); Parker, Brady & Jones, 1888, p. 224, pl. 44, Figs. 8, 9;
Cushman, 1913, p. 10, pl. 29, Figs. 2–5; Cusham, 1923, p. 117, pl. 35, Figs. 3–4.

Specimens Body length (µm) Body width (µm) Body thickness (µm)

H140-01 452 207 188

H140-02 307 138 127

H140-03 422 196 188
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Astacolus crepidulus (Fichtel & Moll, 1798)

a c d e

b

Fig. 8 a–e Astacolus crepidulus (Fichtel & Moll, 1798), the same specimen showing different
side of views. b Apical view showing aperture and round cross section. Scale bar = 50 µm
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Planularia planulata (Galloway & Wissler), Cushman & McCulloch, 1950 (non
Astacolus planulatus Galloway & Wissler, 1927a), p. 303, pl. 40, Figs. 1–5.

Lenticulina crepidula (Fichtel & Moll), Hofker, 1960, p. 248, Fig. 82.
Astacolus planulatus Galloway &Wissler, Cushman, Todd & Post, 1954 (non A.

planulatus Galloway & Wissler, 1927a), p. 343, pl. 86, Fig. 7.
Astacolus crepidula (Fichtel & Moll), Zheng, 1979, p. 140, pl. XIV, Fig. 8.

Astacolus crepidulus (Fichtel & Moll, 1798)

a b c

Fig. 9 a–c Astacolus crepidulus (Fichtel & Moll, 1798), another specimen with different side of
views. Scale bar = 50 µm
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Astacolus crepidulus (Fichtel & Moll), Boltovskoy, 1959, p. 62, pl. 7, Fig. 12;
Barker, 1960, pl. 67, Fig. 20; pl. 68, Figs. 1–2; Rögl & Hansen, 1984, p. 66, pl. 26,
Figs. 1, 2, text Fig. 27; Loeblich & Tappan, 1987, p. 410, pl. 450, Figs. 7–8;
Loeblich & Tappan, 1994, p. 72, pl. 130, Figs. 1–10; Debenay, 2012, p. 217.

Measurement

Occurrence and Ecology
The Yellow Sea (St CJ-06, St 3300-04, St 3300-06, St 3400-05, St 3400-06, St
3400-08, St 3500-02) (32°29′–35°00′ N, 120°00′–125°00′ E), water depth 30.00–
80.00 m, temperature 10.01–18.08 °C, salinity 30.82–32.94 ‰, abundance 0.02–
1.92 ind./g sed.

Distribution
Yellow Sea, South China Sea.

Bay of Biscay, Celtic Sea, English Channel, Gulf of Saint Lawrence, Japan, New
Zealand, North Atlantic Ocean, United States, New Caledonia, Gulf of Mexico,
Mediterranean Sea.

Description
Size about 400 µm in length. Test elongate in outline, length:width ratio about 3:1.
Three to five chambers added on a slightly curved axis and uncoiling arranged.
Sutures oblique, slightly curved only in the very early stage, later became straight.
Periphery rounded without distinct angles. Wall perforate and surface smooth.
Aperture radiate at the dorsal angle.

Remarks
Astacolus crepidulus (Fichtel & Moll) had been reported from the Xisha Islands,
South China Sea in previous Chinese literature. It is a common species in the
Yellow Sea but with low abundance.

Genus Amphicoryna Schlumberger, 1881

Amphicoryna scalaris (Batsch, 1791) (Fig. 10)

Nautilus (Ortboceras) scalaris Batsch, 1791, pp. 1–4, pl. 2, Fig. 4.
Nodosaria scalaris (Batsch), Brady, 1884, p. 510, pl. 63, Figs. 28–31;

Cushman, 1921, p. 199, pl. 35, Fig. 6.

Specimens Body length (µm) Body width (µm) Body thickness (µm)

D64-01 443 131 101

D64-02 305 106 83
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Amphicoryna scalaris (Batsch, 1791)

a

b

c

e

d

Fig. 10 a–e Amphicoryna scalaris (Batsch, 1791), four specimens showing morphological
variabilities. a, b The same specimen with apical view (b). c Another specimen. d The third
specimen. e The fourth water immersed specimen showing internal structure with early aperture.
Scale bars = 100 µm
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Lagenonodosaria scalaris He et al., 1965, p. 75, pl. 5, Fig. 2.
Amphicoryna scalaris (Batsch), Loeblich & Tappan, 1987, p. 410, pl. 450,

Figs. 11–14; Wang et al., 1988, p. 139, pl. XVII, Figs. 17, 19; Hatta & Ujiié,
1992b, p. 166, pl. 21, Fig. 8; Debenay, 2012, p. 162; Holbourn, et al., 2013, p. 42.

Measurement

Occurrence and Ecology
The Yellow Sea (St 2950-02) (29°30′ N, 122°59′ E), water depth 40.00–61.60 m,
temperature 21.60 °C, salinity 31.12–33.39 ‰, abundance 3.00 ind./g sed.

Distribution
Yellow Sea, East China Sea, South China Sea.

Bay of Biscay, Celtic Sea, English Channel, Japan, Micronesia, New Zealand,
North Atlantic Ocean, Norway, South Korea, United States, New Caledonia, Gulf
of Mexico, Mediterranean Sea.

Description
Size about 400–800 µm in length. Test elongate, length:width ratio about 2.5:1.
Two to three chambers uniserially arranged. Sutures slightly oblique in the asto-
coline coil stage, but straight and constricted in the rectilinear portion. Wall per-
forate and radial, surface with longitudinal stripes. Aperture terminal and radiate, at
the end of the pronounced neck with ring-like concentric ridges.

Remarks
Amphicoryna scalaris has a unique test shape thus its identification characteristics
are distinct. This species had been reported from the sediments of East China Sea
and South China Sea as a common species (Wang et al., 1988). It occurred in the
Yellow Sea sediments but with very low frequency.

Family Lagenidae Reuss, 1862

Genus Lagena Walker & Jacob, 1798

Lagena elongata Dunikowski, 1879 (Fig. 11)

Miliola elongate Ehrenberg, 1844, p. 274; Ehrenberg, 1845, p. 371.

Specimens Body length (µm) Body width (µm) Body thickness (µm)

D22-01 815 288 288

D22-02 665 235 235

D22-03 427 177 177

D22-04 390 217 217
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Lagena elongate (Ehrenberg), Brady, 1884, p. 457, pl. 56, Fig. 29; Barker,
1960, p. 116, pl. 56, Figs. 27–29; He et al., 1965, p. 76, pl. V, Fig. 5;
Micropaleontology Group in Marine Geology Department of Tongji University,
1978, p. 81, pl. VII, Figs. 3–4; Wang et al., 1988, p. 135, pl. XVII, Fig. 8; Research

Lagena elongata Dunikowski, 1879

a c

b

d f

e

Fig. 11 a–f Lagena elongata Dunikowski, 1879, two specimens showing morphological
variabilities. a–c Same specimen. d–f Another specimen. b, e Apical views showing aperture.
Scale bars = 100 µm
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Party of Marine Geology, Ministry of Geology and Mineral Resources & Chinese
University of Geosciences (Beijing), 1988, p. 159, pl. 6, Figs. 12–13.

Measurement

Occurrence and Ecology
Yellow Sea (St CJ-04, St 3400-05, St 3800-02, St 3875-01) (32°10′–38°44′ N,
121°59′–124°00′ E), water depth 40.00–59.00 m, temperature 7.39–17.02 °C,
salinity 31.12–32.08 ‰, abundance 0.02–0.32 ind./g sed.

Distribution
Yellow Sea, East China Sea, South China Sea, Okinawa Trough.

Gulf of Saint Lawrence, Japan, New Zealand, North Atlantic Ocean, South
Korea.

Description
Size about 1200 µm in length, length:width ratio about 10:1. Test unilocular,
spindly elongate in shape. Posterior end subulate. Wall fine and hyaline, surface
smooth. Aperture rounded and with a phialine lip, produced on a very long neck,
having a phialine lip.

Remarks
Lagena elongata have been frequently reported from continental shelf sediments of
the Yellow Sea, the East China Sea, the South China Sea and the Okinawa Trough,
but its abundance was usually low (He et al., 1965; Micropaleontology Group in
Marine Geology Department of Tongji University, 1978; Wang et al., 1988;
Research Party of Marine Geology, Ministry of Geology and Mineral Resources &
Chinese University of Geosciences (Beijing), 1988). The East China Sea population
described by Wang et al. (1988) was about 0.54 mm in length, which was smaller
than the Yellow Sea one.

Lagena wiesneri Parr, 1950 (Fig. 12)

Lagena striata (d’Orbigny) var. interrupta Wiesner, 1931, p. 119, pl. 18, Fig. 213.
Lagena striata (d’Orbigny) var. wiesneri Parr, 1850, p. 301.
Lagena wiesneri Parr, Micropaleontology Group in Marine Geology Department

of Tongji University, 1978, p. 81, pl. VII, Fig. 5; Wang et al., 1988, p. 134, pl.
XVI, Fig. 18.

Specimens Body length (µm) Body width (µm) Body thickness (µm)

H51-01 1256 111 111

H51-02 1026 110 110
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Lagena wiesneri Parr, 1950

da

cc

b

Fig. 12 a–d Lagena wiesneri Parr, 1950, two specimens showing morphological variabilities. a–c
Same specimen with different views. b Apical view. c Antapical view. d Another specimen. Scale
bars = 100 µm
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Measurement

Occurrence and Ecology
The Yellow Sea (St B-03) (38°25′ N, 121°57′ E), water depth 50.00 m, tempera-
ture 7.72 °C, salinity 31.67 ‰, abundance 0.06 ind./g sed.

Distribution
Yellow Sea, East China Sea.

Gulf of Mexico.

Description
Size about 600 µm in length, length:width ratio about 3:1. Test unilocular, elon-
gated ovate. Anterior portion with a long neck, occupying about half of the body
length; posterior portion blunted. Wall hyaline, surface with about 20 distinct
longitudinal costae. Aperture rounded, terminal, produced on a long neck.

Remarks
Lagena wiesneri have been reported from continental shelf sediments of the Yellow
Sea and the East China Sea, usually with very low abundance (Micropaleontology
Group in Marine Geology Department of Tongji University, 1978; Wang et al.,
1988). The East China Sea population described by Wang et al. (1988) was about
0.30 mm in length, much smaller than that from the Yellow Sea.

Lagena nebulosa (Cushman, 1923) (Fig. 13)

Lagena laevis var. nebulosa, 1923, p. 29, pl. 5, Figs. 4–5.
Lagena nebulosa Cushman, Research Party of Marine Geology, Ministry of

Geology and Mineral Resources & Chinese University of Geosciences (Beijing),
1988, p. 160, pl. 8, Fig. 13.

Measurement

Occurrence and Ecology
The Yellow Sea (St CJ-01) (31°39′ N, 122°30′ E), water depth 29.40 m, temper-
ature 22.40 °C, salinity 31.73 ‰, abundance 0.02 ind./g sed.

Distribution
Yellow Sea, Okinawa Trough.

Specimens Body length (µm) Body width (µm) Body thickness (µm)

B107-01 678 226 226

B107-02 530 213 213

B107-03 340 90 90

Specimens Body length (µm) Body width (µm) Body thickness (µm)

B65-01 440 172 172
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Lagena nebulosa (Cushman, 1923)

a

b

c

Fig. 13 a–c Lagena nebulosa (Cushman, 1923), same specimen from different views. b Apical
view showing aperture. c Antapical view. Scale bar = 100 µm
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Bay of Biscay, Japan, New Zealand, Arctic Ocean, Gulf of Mexico, North
Atlantic Ocean.

Description
Size 440 µm in length, length:width ratio about 2.6:1 (specimen incomplete). Test
elongated ovate. Anterior portion with a neck; posterior end blunted, with five
indistinct, very short and fuzzy striae. Wall hyaline, surface nebulous, and coarse,
poorly transparent. Aperture terminal, rounded, and produced on neck.

Remarks
Lagena nebulosa has been reported from the Okinawa Trough (Research Party of
Marine Geology, Ministry of Geology and Mineral Resources & Chinese
University of Geosciences (Beijing), 1988). In the Yellow Sea its abundance was
very low and occurred only in station St CJ-01 nearing the Yangtze Estuary.

Lagena paucistriata Yassini & Jones, 1995 (Fig. 14)

Lagena paucistriata Debenay, 2012, p. 152.

Measurement

Occurrence and Ecology
The Yellow Sea (St 3500-10) (35°00′ N, 123°59′ E), water depth 81.00 m, tem-
perature 9.62 °C, salinity 33.39 ‰, abundance 0.18 ind./g sed.

Distribution
Yellow Sea.

Australia, New Caledonia.

Description
Size about 500 µm in length, length:width ratio about 2:1. Test unilocular, ovate in
the main body portion. Anterior body portion with a neck; posterior body end with
a protuberance. Wall calcareous and hyaline, transparent, surface with several
indistinct striae. Aperture rounded, produced on the neck, with a lip.

Remarks
Lagena paucistriata is a new record to China Seas. In the Yellow Sea it inhabited at
station of 81 m water depth. This species was found distributed in 600 m water
depth of Northern shelf of the Southwestern Pacific New Caledonia (Debenay,
2012).

Specimens Body length (µm) Body width (µm) Body thickness (µm)

H91-01 450 220 220

H91-02 515 236 236

H91-03 518 231 231
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Lagena perlucida (Montagu, 1803) (Fig. 15)

Vermiculum perlucidum Montagu, 1803, p. 525, pl. 14, Fig. 3.

Lagena paucistriata Yassini & Jones, 1995

a

b

c

e

g
d

f

Fig. 14 a–g Lagena paucistriata Yassini & Jones, 1995, three specimens showing morphological
variabilities. a–c Same specimen from different views. d Another specimen. e–g The third live
specimen. Scale bars = 100 µm
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Pygmaeoseistron oceanicum (Albani), Loeblich & Tappan, 1994, p. 80, pl. 144,
Figs. 4–7.

Lagena perlucida (Montagu), Cushman, 1923, U.S. Nat. Mus., Bull. 104, pt. 4,
p. 46, pl. 8, Figs. 12, 13; Cushman, 1933c (non Vermiculum perlucidum Montagu,

Lagena perlucida (Montagu, 1803)

b

c

da

Fig. 15 a–d Lagena perlucida (Montagu, 1803), two specimens showing morphological
variabilities. a A live specimen. b–d Another specimen with apical (b) and antapical (c) views.
Scale bars = 100 µm
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1803), p. 20, pl. 4, Figs. 6–8; Cushman, 1940, p. 221, pl. 21, Fig. 18; Cushman &
McCulloch, 1950, p. 342, pl. 46, Figs. 1, 2; He et al., 1965, p. 78, pl. V, Fig. 12;
Micropaleontology Group in Marine Geology Department of Tongji University,
1978, p. 82, pl. VII, Fig. 13; Wang et al., 1988, p. 135, pl. XVI, Fig. 16.

Measurement

Occurrence and Ecology
The Yellow Sea (St 3400-05, St 3500-08) (34°00′–34°59′ N, 122°30′–123°00′ E),
water depth 40.00–72.00 m, temperature 9.25–13.75 °C, salinity 31.12–33.23 ‰,
abundance 0.04–0.20 ind./g sed.

Distribution
Yellow Sea, East China Sea.

Bay of Biscay, Celtic Sea, English Channel, Irish Sea and St. George’s Channel,
Japan, New Zealand, North Atlantic Ocean, South Korea, United States, Black Sea,
Gulf of Mexico, Mediterranean Sea.

Description
Size about 550 µm in length. Test elongated ovate, length:width ratio about 3.3:1.
Anterior body portion with neck; posterior end blunted, with about ten ridges. Wall
hyaline and transparent, surface smooth, and fine. Aperture terminal, rounded,
produced on a long neck.

Remarks
Lagena perlucida has been reported from the Yellow Sea and the East China Sea
(He et al., 1965; Micropaleontology Group in Marine Geology Department of
Tongji University, 1978; Wang et al., 1988). Its abundance was usually low in the
China Seas. The East China Sea specimen described by Wang (1988) was about
only 0.19 mm in length, which was distinctly smaller than the Yellow Sea one.

Lagena pliocenica Cushman & Gray, 1946 (Fig. 16)

Lagena pliocenica Cushman & Gray, 1946, p. 68, pl. 12, Figs. 22–25; He et al.,
1965, p. 77, pl. V, Fig. 10; Micropaleontology Group in Marine Geology
Department of Tongji University, 1978, p. 81, pl. VII, Fig. 6; Wang et al., 1980,
p. 195, pl. VIII, Fig. 21.

Measurement

Specimens Body length (µm) Body width (µm) Body thickness (µm)

D34-01 593 182 182

D34-02 509 157 157

Specimens Body length (µm) Body width (µm) Body thickness (µm)

D59-01 463 238 238

D59-02 489 245 245
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Lagena pliocenica Cushman & Gray, 1946

a

b

c

d

bb

Fig. 16 a–d Lagena pliocenica (Cushman & Gray, 1946), two specimens showing morphological
variabilities. a–c Same specimen with apical (b) and antapical views (c). d Another specimen.
Scale bars = 100 µm
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Occurrence and Ecology
The Yellow Sea (St CJ-01, St CJ-06, St DH7-3) (27°27′–32°30′ N, 122°25′–
124°59′ E), water depth 29.40–92.00 m, temperature 20.30–22.40 °C, salinity
31.00–31.73 ‰, abundance 0.02–4.32 ind./g sed.

Distribution
Yellow Sea.

Japan, New Zealand, South Korea.

Description
Size about 480 µm in length, length:width ratio about 2:1. Test globular in main
body portion, anterior portion with a long neck, posterior end truncate. Wall hya-
line, anterior portion with spiral ridges in the neck, middle portion smooth, posterior
end with about ten distinct large costae. Aperture terminal, rounded.

Remarks
Lagena pliocenica has been reported from the South Yellow Sea (He et al., 1965;
Micropaleontology Group in Marine Geology Department of Tongji University,
1978; Wang et al., 1980). In our investigation this species occurred in three stations
in the Yellow Sea with moderate abundance.

Lagena spicata Cushman & McCulloch, 1950 (Fig. 17)

Lagena sulcata (Walker & Jacob) var. apiculata Cushman, 1913b (non Oolina
apiculata Reuss, 1851), p. 23, pl. 9, Figs. 3, 4.

Lagena sulcata (Walker & Jacob) var. spicata Cushman & McCulloch, 1950,
p. 360, pl. 48, Figs. 3–7.

Lagena striata paucistriata Yassini & Jones, 1995, pp. 106, 107, Figs. 323, 325.
Lagena sp. A. Hatta & Ujiié, 1992b, p. 167, pl. 22, Fig. 4.
Lagena spicata Cushman & McCulloch, Micropaleontology Group in Marine

Geology Department of Tongji University, 1978, p. 81, pl. VII, Fig. 8; Wang et al.,
1980, p. 195, pl. VIII, Fig. 19; Wang et al., 1988, p. 133, pl. XVI, Figs. 9–10;
Research Party of Marine Geology, Ministry of Geology and Mineral Resources &
Chinese University of Geosciences (Beijing), 1988, p. 160, pl. 7, Fig. 7; Loeblich
& Tappan, 1994, p. 78, pl. 139, Figs. 14–16; Hayward et al., 1999, p. 116, pl. 7,
Figs. 4–5; Debenay, 2012, p. 152.

Measurement

Occurrence and Ecology
The Bohai Sea (St 26, St A8, St 11, St 36) (38°22′–39°00′ N, 119°30′–120°07′ E),
water depth 25.00–27.00 m, temperature 2.86–3.46 °C, salinity 30.59–30.79 ‰,
abundance 0.02–0.10 ind./g sed.

Specimens Body length (µm) Body width (µm) Body thickness (µm)

H20=B27-01 357 220 220

H20=B27-02 322 223 223
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Lagena spicata Cushman & McCulloch, 1950

a
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Fig. 17 a–f Lagena spicata (Cushman & McCulloch, 1950), two specimens showing morpho-
logical variabilities. a–c Same specimen showing apical (b) and antapical views (c). d–f Another
specimen with apical (e) and antapical views (f). Scale bars = 100 µm
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Distribution
Bohai Sea, Yellow Sea, East China Sea.

Irish Sea and St. George’s Channel, Japan, New Zealand, North Atlantic Ocean,
South Korea, New Caledonia, Gulf of Mexico.

Description
Size about 340 µm in length, length:width ratio about 1.5:1 (specimens were
incomplete). Test globular to ovate, with a neck in anterior portion and a protu-
berance at the posterior end. Wall hyaline, surface with densely arranged longitu-
dinal striations in the main body portion, with transverse striations in the neck.
Aperture terminal and rounded, produced on neck.

Remarks
Lagena spicata has been reported from continental shelf sediments of the Yellow
Sea and the East China Sea (Micropaleontology Group in Marine Geology
Department of Tongji University, 1978; Wang et al., 1988; Research Party of
Marine Geology, Ministry of Geology and Mineral Resources & Chinese
University of Geosciences (Beijing), 1988). It is a common species but usually with
low abundance.

Lagena striata (d’Orbigny, 1839) (Fig. 18)

Oolina striata d’Orbigny, 1839, p. 21, pl. 5, Fig. 12.
Lagena striata Brady, 1884, p. 460, pl. 57, Figs. 22, 24, 28, 29; He et al., 1965,

p. 76, pl. V, Fig. 11; Lin et al., 1978, p. 66, pl. 15, Fig. 10; Research Party of
Marine Geology, Ministry of Geology and Mineral Resources & Institute of
Geology, Chinese Academy of Geological Sciences, 1989, p. 66, pl. 151, Fig. 5.

Measurement

Occurrence and Ecology
TheYellow Sea (St CJ-02, St CJ-06, St 3300-06, St 3400-05, St 3500-02, St 3800-02)
(31°49′–38°00′ N, 120°00′–125°00′ E), water depth 30.00–59.00 m, temperature
8.35–18.08 °C, salinity 30.82–32.74 ‰, abundance 0.04–0.74 ind./g sed.

Distribution
Yellow Sea.

Bay of Biscay, English Channel, Japan, New Zealand, North Atlantic Ocean,
Norway, South Korea, Gulf of Mexico, Mediterranean Sea.

Specimens Body length (µm) Body width (µm) Body thickness (µm)

H60-01 302 158 158

H60-02 316 179 179

H60-03 295 169 169
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Lagena striata (d’Orbigny, 1839)

a

b

c

dd

Fig. 18 a–d Lagena striata (d’Orbigny, 1839), the same specimen with different side of views.
b Apical view. c Antapical view. d Posterior portion showing bottom protuberance. Scale
bar = 50 µm
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Description
Size about 300 µm in length, length:width ratio about 1.9:1. Test unilocular, ovate
in main body portion, with a neck in anterior portion and a protuberance at the
posterior end. Wall hyaline, fine and transparent, surface with longitudinal striations
in main body portion and several transverse striae in neck. Aperture with a phialine
lip, produced on neck.

Remarks
Lagena striata has been reported from the Yellow Sea (He et al., 1965; Research
Party of Marine Geology, Ministry of Geology and Mineral Resources & Institute
of Geology, Chinese Academy of Geological Sciences, 1989). It was a common
species in the Yellow Sea.

Lagena strumosa Reuss, 1858 (Fig. 19)

Lagena striata strumosa Reuss, 1858, p. 434; Yassini & Jones, 1995, p. 107,
Figs. 321–322, 326–327, 330–331.

Lagena strumosa Reuss, Debenay, 2012, p. 153.

Measurement

Occurrence and Ecology
The Yellow Sea (St 3400-06, St 3400-08, St 3500-06) (33°59′–34°59′ N, 121°59′–
123°00′ E), water depth 52.00–67.80 m, temperature 12.00–12.31 °C, salinity
31.14–31.91 ‰, abundance 0.24–0.60 ind./g sed.

Distribution
Yellow Sea.

Gulf of Aqaba, Japan, New Zealand, New Caledonia.

Description
Size about 400 µm in length, length:width ratio about 1.8:1. Test globular in main
body portion, with a neck in anterior portion and a small protuberance at the
posterior end. Wall hyaline. Surface strumose and with longitudinal costae in main
body portion, but smooth and with transverse striae in neck. Aperture rounded, with
a phialine lip, produced on the neck.

Remarks
Lagena strumosa is a new record to China Sea. In the Yellow Sea it occurred in
three stations with medium abundance.

Specimens Body length (µm) Body width (µm) Body thickness (µm)

H64-01 436 239 239
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Lagena substriata Williamson, 1848 (Fig. 20)

Lagena vulgaris var. substriata Williamson, 1858, p. 7, pl. 1, Fig. 14.
Lagena striata (d’Orbigny) var. substriata Williamson, Cushman, 1913b, p. 20,

pl. 8, Figs. 1–3.

Lagena strumosa Reuss, 1858

c

b

a

Fig. 19 a–c Lagena strumosa Reuss, 1858, a live specimen showing different side of views.
b Apical view. c Bottom view showing protuberance. Scale bar = 100 µm
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Lagena aff. substriata Williamson, Ōki, 1989, p. 96, pl. 7, Fig. 1.
Lagena sulcata Walker & Jacob, Ujiié, 1990a (non Walker & Jacob, 1798),

p. 19, pl. 5, Fig. 7.
Lagena substriataWilliamson, 1848, p. 15, pl. 2, Fig. 12; Cushman, 1923, p. 56,

pl. 10, Fig. 11; Hada, 1931, p. 108, text Fig. 64;He et al., 1965, p. 77, pl. V, Figs. 7–8;

Lagena substriata Williamson, 1848

a

b

cc

Fig. 20 a–c Lagena substriata Williamson, 1848, same specimen showing different side of
views. b Apical view. c Antapical view. Scale bar = 100 µm
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Research Institute of petroleum exploration and development in the Ministry of
petroleum exploration and development & Nanjing Institute of Geology and
Palaeontology, Chinese Academy of Sciences, 1978, p. 14, pl. 3, Fig. 4;
Micropaleontology Group in Marine Geology Department of Tongji University,
1978, p. 82, pl. VII, Fig. 9; Wang et al., 1980, p. 195, pl. VIII, Fig. 18; Wang et al.,
1988, p. 134, pl. XVI, Fig. 17; Research Party of Marine Geology, Ministry of
Geology and Mineral Resources & Chinese University of Geosciences (Beijing),
1988, p. 161, pl. 7, Fig. 18; Research Party of Marine Geology, Ministry of Geology
and Mineral Resources & Institute of Geology, Chinese Academy of Geological
Sciences, 1989, p. 67, pl. 151, Fig. 7; Loeblich & Tappan, 1994, p. 79, pl. 138,
Figs. 1–5.

Measurement

Occurrence and Ecology
The Yellow Sea (St 3500-02, St 3500-10, St 3700-01, St 3800-02) (35°00′–
38°00′ N, 120°00′–123°59′ E), water depth 29.00–81.00 m, temperature
7.54–10.68 °C, salinity 30.31–33.39 ‰, abundance 0.18–0.64 ind./g sed.

Distribution
Bohai Sea, Yellow Sea, East China Sea, Okinawa Trough.

Bay of Biscay, Bay of Fundy, Celtic Sea, English Channel, Gulf of Saint
Lawrence, Irish Sea and St. George’s Channel, Japan, New Zealand, North Atlantic
Ocean, South Korea, United States, Vineyard Sound.

Description
Size about 470 µm in length, length:width ratio about 2.2:1. Test unilocular and
ovate in main body portion, with a long neck in anterior portion; posterior end
blunted without protuberance. Wall hyaline; surface with densely longitudinal striae
in main body portion but spiral striae in neck. Aperture terminal and rounded.

Remarks
Lagena substriata has been reported from the Bohai Sea (Research Institute of
petroleum exploration and development in the Ministry of petroleum exploration
and development & Nanjing Institute of Geology and Palaeontology, Chinese
Academy of Sciences, 1978), the Yellow Sea, the East China Sea, the Okinawa
Trough (He et al., 1965; Micropaleontology Group in Marine Geology Department
of Tongji University, 1978; Wang et al., 1980, 1988; Research Party of Marine
Geology, Ministry of Geology and Mineral Resources & Chinese University of
Geosciences (Beijing), 1988; Research Party of Marine Geology, Ministry
of Geology and Mineral Resources & Institute of Geology, Chinese Academy of
Geological Sciences, 1989). It is a common species and usually abundant in the
continental shelf sediments of the China Seas.

Specimens Body length (µm) Body width (µm) Body thickness (µm)

D37=B73-01 551 217 217

D37=B73-02 390 190 190
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Lagena hispida Reuss, 1858 (Fig. 21)

Lagena hispida Reuss, 1858, p. 434; Reuss, 1863b, p. 335, pl. 6, Figs. 77–79;
Brady, 1884, p. 450, pl. 57, Figs. 1–4; Barker, 1960, p. 116, pl. 57, Figs. 1–4;

Lagena hispida Reuss, 1858

a

b d

e

c

Fig. 21 a–e Lagena hispida (Reuss, 1858), two specimens showing morphological variabilities.
a–c Same specimen showing apical (b) and antapical (c) views. d, e Another specimen. Scale
bars = 100 µm
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He et al., 1965, p. 77, pl. V, Fig. 9; Micropaleontology Group in Marine Geology
Department of Tongji University, 1978, p. 82, pl. VII, Fig. 10; Wang et al., 1980,
p. 195, pl. VIII, Fig. 20; Wang et al., 1988, p. 135, pl. XVI, Fig. 12; Ujiié, 1990a,
p. 18, pl. 5, Fig. 2.

Pygmaeoseistron hispidum (Réuss, 1863), Loeblich & Tappan, 1994, p. 80, pl.
141, Figs. 4–6.

Measurement

Occurrence and Ecology
The Yellow Sea (St CJ-02, St CJ-06, St 3400-05) (31°49′–34°00′ N, 122°30′–
125°00′ E), water depth 40.00–55.20 m, temperature 13.75–18.08 °C, salinity
31.12–32.74 ‰, abundance 0.02–0.16 ind./g sed.

Distribution
Yellow Sea, East China Sea, Okinawa Trough.

Japan, New Zealand, North Atlantic Ocean, Sahul Shelf, Gulf of Mexico.

Description
Size about 280 µm in length, length:width ratio about 1.5:1. Test ovate to elongate
ovate in main body portion, with a neck in anterior portion; posterior end bluntly
rounded. Wall hyaline, surface nebulous, without many striae or costae in main
body portion, but several transverse striae in neck. Aperture terminal and rounded,
produced on the neck.

Remarks
Lagena hispida has been reported from the Yellow Sea, the East China Sea and the
Okinawa Trough (He et al., 1965; Micropaleontology Group in Marine Geology
Department of Tongji University, 1978; Wang et al., 1980, 1988). It is a common
species but usually with low abundance in continental shelf sediments of the
Yellow Sea and the East China Sea.

Genus Procerolagena Puri, 1954

Procerolagena clavata (d’Orbigny, 1846) (Fig. 22)

Lagena clavata Williamson, 1858, p. 5, pl. 1, Fig. 6; Cushman, 1921, p. 174;
Cushman, 1940, p. 336, pl. 44, Fig. 13; He et al., 1965, p. 78, pl. V, Fig. 6;
Micropaleontology Group in Marine Geology Department of Tongji University,
1978, p. 83.

Specimens Body length (µm) Body width (µm) Body thickness (µm)

H8-01 292 173 173

H8-02 267 190 190
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Procerolagena clavata (d’Orbigny, 1846)

a c

b

d

e

Fig. 22 a–e Procerolagena clavata (d’Orbigny, 1846) three specimens showing morphological
variabilities. a–c Same specimen with different side of views. b Apical view. d Another specimen.
e The third specimen. Scale bars = 50 µm
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Measurement

Occurrence and Ecology
The Bohai Sea (St 22, 8-10 cm sediment) and the Yellow Sea (St 3875-01) (38°
44′ N, 121°59′ E), water depth 51.00 m, temperature 7.39 °C, salinity 31.62 ‰,
abundance 0.31 ind./g sed.

Distribution
Yellow Sea.

Bay of Biscay, Bay of Fundy, Canada, Celtic Sea, English Channel, Gulf of
Saint Lawrence, Irish Sea and St. George’s Channel, Japan, New Zealand, North
Atlantic Ocean, South Korea, United States, Northeast U.S. Continental Shelf,
Scotian Shelf.

Description
Size about 600 µm in length, length:width ratio about 4.4:1. Test slender and
elongate, with a slender neck and an apiculate base. Some specimens may be
slightly curved in main body portion. Wall nonperforate, optical transparent, sur-
face fine, and smooth without striae. Aperture rounded, at the end of the neck.

Remarks
Procerolagena clavata has been identified as Lagena clavata, which was found
from the Yellow Sea (He et al., 1965; Micropaleontology Group in Marine Geology
Department of Tongji University, 1978). It is a rare species with low abundance in
the Yellow Sea.

Procerolagena gracilis (Williamson, 1848) (Fig. 23)

Lagena gracilis Williamson, 1848, p. 13, pl. 1, Figs. 3–4; Cushman, 1913b, p. 24,
pl. 8, Figs. 5–6.

Procerolagena cf. P. gracilis (Williamson), Debenay, 2012, p. 160.
Procerolagena gracilis (Williamson), Loeblich & Tappan, 1987, p. 416, pl. 455,

Fig. 2.

Measurement

Specimens Body length (µm) Body width (µm) Body thickness (µm)

B95=H51-01 747 170 170

B95=H51-02 544 114 114

B95=H51-03 419 104 104

Specimens Body length (µm) Body width (µm) Body thickness (µm)

H98-01 522 121 121

H98-02 485 119 119
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Occurrence and Ecology
The Yellow Sea (St CJ-01, St 3300-04) (33°00′–31°40′ N, 122°29′–122°59′ E),
water depth 30.00–59.00 m, temperature 20.60–22.40 °C, salinity 30.87–31.73 ‰,
abundance 0.02–0.08 ind./g sed.

Procerolagena gracilis (Williamson, 1848)

a d

b

c

Fig. 23 a–d Procerolagena gracilis (Williamson, 1848), two specimens showing morphological
variabilities. a–c The same specimen showing different views. b Apical view. d Another specimen.
Scale bars = 50 µm
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Distribution
Yellow Sea.

Bay of Biscay, Bay of Fundy, Canada, Celtic Sea, English Channel, Gulf of
Saint Lawrence, Japan, New Zealand, North Atlantic Ocean, South Korea, South
Pacific Ocean, United States, New Caledonia, Northeast U.S. Continental Shelf,
Scotian Shelf, Southeast U.S. Continental Shelf, North Western Weddell Sea, Gulf
of Mexico, Mediterranean Sea.

Description
Size about 500 µm in length, length:width ratio about 4.2:1. Test slender and
elongate, with a long neck in anterior portion, nearly parallel margins tapering to an
apiculate base in posterior portion. Wall nonperforate, optical transparent; surface
fine and smooth, with longitudinal striae. Aperture terminal, rounded, at the end of
the neck, bordered by an everted lip.

Remarks
Procerolagena gracilis is characterized by having a long neck in anterior portion
and slender test shape. In the Yellow Sea it occurred only in two stations with very
low abundance.

Family Polymorphinidae d’Orbigny, 1839

Genus Globulina d’Orbigny, 1839

Globulina minuta (Roemer, 1838) (Figs. 24, 25)

Polymorphina minuta Roemer, 1838, p. 386, pl. 3, Fig. 35.
Globulina minuta Cushman & Ozawa, 1930, p. 83, pl. 20, Figs. 3, 4; He et al.,
1965, p. 81, pl. V, Fig. 19.

Measurement

Occurrence and Ecology
The Bohai Sea (St 22, 10-12 cm sediment) and the Yellow Sea (St B-03) (38°25′ N,
121°57′ E), water depth 50.00 m, temperature 7.72 °C, salinity 31.67 ‰, abun-
dance 0.75 ind./g sed.

Distribution
Bohai Sea, Yellow Sea.

New Zealand, North Atlantic Ocean, South Korea.

Specimens Body length (µm) Body width (µm) Body thickness (µm)

H23-01 523 265 265

B55=H23-02 443 232 232
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Description
Size about 500 µm in length, length:width ratio about 2:1. Test ovate in side view
and circular in section. Chambers strongly overlapping in three planes in later stage.
Sutures oblique and distinctly, indistinctly depressed. Wall translucent, perforate,
surface smooth. Aperture terminal and radiate, with a fistula.

Globulina minuta (Roemer, 1838)

a

d

c

b

e

Fig. 24 a–e Globulina minuta (Roemer, 1838), a live specimen with different side of views.
b Apical view showing aperture. d Anterior body portion showing fistula. Scale bar = 100 µm
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Remarks
Globulina minuta has been reported by He et al. (1965) from the South Yellow Sea
sediment. In our investigation, this species occurred in surface sediments of the
Bohai Sea and the Yellow Sea with high abundance.

Globulina minuta (Roemer, 1838)

a c

b

Fig. 25 a–c Globulina minuta (Roemer, 1838), same specimen with different side of views.
b Apical view showing cross section outline and aperture. Scale bar = 100 µm
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Genus Guttulina d’Orbigny, 1839

Guttulina kishinouyi Cushman & Ozawa, 1930 (Fig. 26)

Guttulina sp., Micropaleontology Group in Marine Geology Department of Tongji
University, 1978, p. 84, pl. VIII, Fig. 2.

Guttulina kishinouyi Cushman & Ozawa, 1930

a d e

b c

Fig. 26 a–e Guttulina kishinouyi (Cushman & Ozawa, 1930), same specimen with different side
of views. b Apical view showing cross section outline and aperture. c Anterior portion showing
aperture. Scale bar = 100 µm

180 Order Lagenida Delage et Hérouard, 1896



Guttulina kishinouyi Cushman & Ozawa, 1930, p. 40, pl. 8, Figs. 5, 6; He et al.,
1965, p. 81, pl. V, Fig. 18.

Measurement

Occurrence and ecology
The Yellow Sea (St CJ-01, St DH5-1) (29°08′–31°40′ N, 122°28′–122°29′ E),
water depth 29.40–42.00 m, temperature 22.40 °C, salinity 31.73 ‰, abundance
0.02–0.25 ind./g sed.

Distribution
Yellow Sea.

Japan, South Korea.

Description
Size about 650 µm in length, length:width ratio about 2.5:1. Test elongated ovate.
Chambers slight inflated and strongly overlapping. Sutures distinct and slightly
depressed. Wall hyaline, surface smooth. Aperture terminal and radiate.

Remarks
Guttulina kishinouyi has been reported from the South Yellow Sea sediments (He
et al., 1965; Micropaleontology Group in Marine Geology Department of Tongji
University, 1978). In our investigation it also occurred in the South Yellow Sea
area. Its abundance was low.

Guttulina regina (Brady, Parker & Jones, 1870) (Fig. 27)

Polymorphina regina Brady, Parker & Jones, 1870, p. 241, pl. 41, Fig. 32; Brady,
1884, p. 571, pl. 73, Figs. 11–13.

Guttulina regina (Brady, Parker & Jones), Cushman & Ozawa, 1930, p. 34, pl.
6, Figs. 1, 2; Hada, 1931, p. 112, text Fig. 69; Leroy, 1941b, p. 77, pl. 1, Figs. 6, 7;
Wang et al., 1988, p. 142, pl. XVIII, Fig. 22; Loeblich & Tappan, 1994, p. 82, pl.
146, Figs. 1–3; Parker, 2009, p. 405, Fig. 292; Debenay, 2012, p. 240.

Measurement

Specimens Body length (µm) Body width (µm) Body thickness (µm)

D134-01 659 275 190

D134-02 612 232 182

Specimens Body length (µm) Body width (µm) Body thickness (µm)

D126-01 672 253 253
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Occurrence and Ecology
The Yellow Sea (St 3000-02) (29°59′ N, 123°00′ E), water depth 42.77 m,
temperature 22.33 °C, salinity 34.27 ‰, abundance 0.27 ind./g sed.

Guttulina regina (Brady, Parker & Jones, 1870)

a

b

e

c

d

Fig. 27 a–e Guttulina regina (Brady, Parker & Jones, 1870), the same specimen with different
side of views. b Apical view showing aperture. c Antapical view showing cross section outline.
Scale bar = 100 µm
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Distribution
Yellow Sea, East China Sea.

Japan, North Atlantic Ocean, South Korea, New Caledonia, Gulf of Mexico,
Mediterranean Sea.

Description
Size about 700 µm in length, length:width ratio about 2.7:1. Test elongated ovate.
Chambers distinctly inflated and strongly overlapping. Sutures distinct, heavily
depressed. Wall hyaline and radial, surface striated. Aperture terminal and radiate.

Remarks
Guttulina regina has been reported from the East China Sea sediments (Wang et al.,
1988). The East China Sea specimen was about 0.34 mm in length, was smaller
than that from the Yellow Sea. This species is unfrequently occurred and with low
abundance in the continental shelf sediments of the China Seas.

Family Ellipsolagenidae A. Silvestri, 1923

Genus Favulina Patterson & Richardson, 1987

Favulina hexagona (Williamson, 1848) (Fig. 28)

Entosolenia squamosa (Montagu) var. a hexagona Williamson, 1848, p. 20, pl. 2,
Fig. 23; Williamson, 1858, p. 13, pl. 1, Fig. 32.

Lagena favosa Reuss, 1863, p. 334, pl. 5, Figs. 72–73.
Lagena hexagona (Williamson), Cushman, 1913b (part), p. 17, pl. 6, Fig. 3 (not

Figs. 1, 2).
Oolina hexagona (Williamson), Murray, 1971, p. 93, pl. 37, Figs. 1–3; Albani,

1978, p. 379, Fig. 7N; Lin et al., 1978, p. 74, pl. 17, Fig. 13; Micropaleontology
Group in Marine Geology Department of Tongji University, 1978, p. 83, pl. VII,
Fig. 27; Wang et al., 1980, p. 195, pl. VIII, Fig. 22; Research Party of Marine
Geology, Ministry of Geology and Mineral Resources & Chinese University of
Geosciences (Beijing), 1988, p. 173, pl. 11, Fig. 10; Wang et al., 1988, p. 143, pl.
XIX, Figs. 4–5; Research Party of Marine Geology, Ministry of Geology and
Mineral Resources & Institute of Geology, Chinese Academy of Geological
Sciences, 1989, p. 76, pl. 153, Fig. 1; Holbourn et al., 2013, p. 382.

Favulina hexagona (Williamson), Patterson&Richardson, 1988, p. 249, Figs. 32,
33; Loeblich & Tappan, 1994, p. 86, pl. 151, Figs. 11, 12; Debenay, 2012, p. 144.

Measurement

Specimens Body length (µm) Body width (µm) Body thickness (µm)

B98-01 193 162 162
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Occurrence and Ecology
The Bohai Sea (St 22, 4-6 cm sediment) (38°21′ N, 120°08′ E), water depth
26.00 m, temperature 2.36 °C, salinity 30.30 ‰, abundance 0.08 ind./g sed.

Favulina hexagona (Williamson, 1848)

b

c

a

Fig. 28 a–c Favulina hexagona (Williamson, 1848), the same specimen with different side of
views. b Apical view. c Antapical view. Scale bar = 50 µm
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Distribution
Bohai Sea, Yellow Sea, East China Sea, South China Sea, Okinawa Trough.

Bay of Biscay, Canada, Celtic Sea, English Channel, Gulf of Saint Lawrence,
Irish Sea and St. George’s Channel, Japan, New Zealand, North Atlantic Ocean,
South Korea, New Caledonia, Scotian Shelf, Gulf of Mexico, Mediterranean Sea.

Description
Size about 200 µm in length, length:width ratio about 1.2:1. Test golf ball like,
subglobular in out line, circular in section. Wall translucent, surface covered by
elevated ridges forming large polygonal reticulations. Aperture rounded.

Remarks
Favulina hexagona has been identified as Oolina hexagona in previous Chinese
publications (Micropaleontology Group in Marine Geology Department of Tongji
University, 1978; Wang et al., 1980; Research Party of Marine Geology, Ministry
of Geology and Mineral Resources & Chinese University of Geosciences (Beijing),
1988; Wang et al., 1988; Research Party of Marine Geology, Ministry of Geology
and Mineral Resources & Institute of Geology, Chinese Academy of Geological
Sciences, 1989). It was a common species in the continental shelf sediments of
China Seas.

Genus Oolina d’Orbigny, 1839

Oolina laevigata d’Orbigny, 1839 (Fig. 29)

Oolina laevigata d’Orbigny, 1839, p. 19, pl. 5, Fig. 3; Loeblich & Tappan, 1987,
p. 427, pl. 463, Figs. 8–9; Wang et al., 1988, p. 143, pl. XIX, Fig. 12.

Measurement

Occurrence and Ecology
The Yellow Sea (St 3300-04) (32°59′ N, 123°00′ E), water depth 32.80 m, tem-
perature 20.20 °C, salinity 31.36 ‰, abundance 0.02 ind./g sed.

Distribution
Yellow Sea, East China Sea.

Irish Sea and St. George’s Channel, North Atlantic Ocean.

Description
Size about 250 µm in length, length:width ratio about 1.3:1. Test near globular to
ovate, circular in section. Wall hyaline, radial and transparent, surface smooth.
Aperture rounded, slightly produced on a short neck.

Specimens Body length (µm) Body width (µm) Body thickness (µm)

D94-01 260 195 195
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Remarks
Oolina laevigata has been reported from sediments of the East China Sea (Wang
et al., 1988). In our investigation it occurred in the Yellow Sea only in one station.
Its abundance was low in the China Seas.

Oolina laevigata (d'Orbigny, 1839)

a

c

b

c

Fig. 29 a–c Oolina laevigata d’Orbigny, 1839, the same specimen with different side of views.
b Apical view showing aperture. c Antapical view. Scale bar = 100 µm
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Genus Fissurina Reuss, 1850

Fissurina crebra (Matthes, 1939) (Fig. 30)

Lagena crebra Matthes, 1939, p. 72, pl. 5, Figs. 66–70.
Fissurina crebra (Matthes), Micropaleontology Group in Marine Geology

Department of Tongji University, 1978, p. 80, pl. VI, Fig. 9; Research Institute of
petroleum exploration and development in the Ministry of petroleum exploration
and development & Nanjing Institute of Geology and Palaeontology, Chinese
Academy of Sciences, 1978, p. 18, pl. 3, Fig. 19; Research Party of Marine
Geology, Ministry of Geology and Mineral Resources & Chinese University of
Geosciences (Beijing), 1988, p. 169, pl. 11, Fig. 6.

Measurement

Occurrence and Ecology
The Yellow Sea (St 3400-06, St 3400-08) (33°59′–33°59′ N, 123°00′–123°58′ E),
water depth 67.80–80.00 m, temperature 10.01–12.00 °C, salinity 31.91–32.94 ‰,
abundance 0.12–0.24 ind./g sed.

Distribution
Bohai Sea, Yellow Sea, Okinawa Trough.

Japan, South Pacific Ocean.

Description
Size about 260 µm in length, length:width ratio about 1.1:1. Test rounded in out-
line, oval in section. Periphery with keels forming a distinct thin layer surrounded
the body sides. Wall hyaline, finely perforate, surface smooth. Aperture slitlike
within a slightly depressed fissure at the apex, provided internally with an
entosolenian tube in central of test.

Remarks
Fissurina crebra has been reported from the Bohai Sea (Research Institute of
petroleum exploration and development in the Ministry of petroleum exploration
and development & Nanjing Institute of Geology and Palaeontology, Chinese
Academy of Sciences, 1978), the South Yellow Sea and the Okinawa Trough
(Micropaleontology Group in Marine Geology Department of Tongji University,
1978; Research Party of Marine Geology, Ministry of Geology and Mineral
Resources & Chinese University of Geosciences (Beijing), 1988). In our investi-
gation this species was rarely occurred and with low abundance in the Yellow Sea.

Specimens Body length (µm) Body width (µm) Body thickness (µm)

H73-01 252 235 143

H73-02 277 246 150
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Fissurina crebra (Matthes, 1939)
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Fig. 30 a–h Fissurina crebra (Matthes, 1939), two specimens showing morphological variabil-
ities. a–e Same specimen with different side of views. b Lateral views. d Apical view showing
aperture. e Sectional view. f–h Another specimen with different side of views. Scale
bars = 100 µm
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Fissurina laevigata Reuss, 1850 (Fig. 31)

Fissurina laevigata Reuss, 1850, p. 366, pl. 46, Fig. 1; Parr, 1947, p. 121, pl. 6,
Fig. 8; He et al., 1965, p. 79, pl. 5, Fig. 14; Loeblich & Tappan, 1964, p. 540,

Fissurina laevigata Reuss, 1850
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Fig. 31 a–g Fissurina laevigata Reuss, 1850, two specimens showing morphological variabil-
ities. a, b A live specimen showing dorsal and ventral views. c–g Another specimen with different
side of views. c Apical view showing aperture. d Sectional view. f Lateral view. Scale
bars = 100 µm
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Fig. 425-8; Wang et al., 1980, p. 195, pl. VIII, Fig. 14; Micropaleontology Group
in Marine Geology Department of Tongji University, 1978, p. 80, pl. VI, Figs. 14–
15; Baccaert, 1987, p. 163, pl. 69, Fig. 5; Loeblich & Tappan, 1987, p. 428, pl. 465,
Figs. 8–9; Wang et al., 1988, p. 144, pl. XIX, Fig. 13; Debenay, 2012, p. 147.

Measurement

Occurrence and Ecology
The Yellow Sea (St CJ-02, St CJ-06, St 3400-05, St 3400-08, St 3500-08,
St 3500-10, St 3600-02, St 3600-06, St 3700-01, St 3800-02) (31°49′–38°00′ N,
121°00′–125°00′ E), water depth 29.00–81.00 m, temperature 7.54–18.08 °C,
salinity 30.31–33.39 ‰, abundance 0.04–1.42 ind./g sed.

Distribution
Yellow Sea, East China Sea.

Bay of Biscay, Canada, Celtic Sea, Japan, New Zealand, North Atlantic Ocean,
Norway, South Korea, Southern Ocean, United States, New Caledonia, Vineyard
Sound, Arctic Ocean, Gulf of Mexico, Mediterranean Sea.

Description
Size about 300 µm in length, length:width ratio about 1.3:1. Test ovate in outline,
lenticular in section. Periphery with a circle of ring-like keels, smooth in outline.
Wall hyaline, surface smooth. Aperture slitlike, within a slightly depressed fissure
at the test apex, provided internally with an entosolenian tube in central of the test.

Remarks
Fissurina laevigata has been reported from the South Yellow Sea and the East
China Sea (Wang et al., 1980; Micropaleontology Group in Marine Geology
Department of Tongji University, 1978; Wang et al., 1988). It is a very common
species usually occurred with high abundance in continental shelf sediments of the
Yellow Sea and the East China Sea.

Fissurina lucida (Williamson, 1848) (Fig. 32)

Entosolenia marginata (Montagu) var. lucida Williamson, 1848, p. 17, pl. 2,
Fig. 17.

Lagena lucida, Sidebottom, 1906, p. 6, pl. 1, Figs. 9–12.
Entosolenia lucida Williamson, Hada, 1931, pp. 129–130, text Fig. 86;

Cushman, 1948, p. 63, pl. 7, Fig. 2.
Lagena lucida (Williamson), Buchner, 1940, p. 477, pl. 14, Figs. 259–261.
Fissurina lucida (Williamson), Detling, 1958, p. 27, Fig. 15; J.W. Murray,

1972, p. 97, pl. 39, Figs. 1–3; Haynes, 1973, p. 95, pl. 14, Figs. 1, 2; text fig; Zheng
et al., 1978, p. 44, pl. IV, Fig. 13; Research Institute of petroleum exploration and

Specimens Body length (µm) Body width (µm) Body thickness (µm)

H6-01 309 242 159

H6-02 291 227 149
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development in the Ministry of petroleum exploration and development & Nanjing
Institute of Geology and Palaeontology, Chinese Academy of Sciences, 1978, p. 17,
pl. 3, Fig. 15; Micropaleontology Group in Marine Geology Department of Tongji

Fissurina lucida (Williamson, 1848)
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Fig. 32 a–h Fissurina lucida (Williamson, 1848), two specimens showing morphological
variabilities. a–d Same specimen with different views. b Apical view showing aperture. c Lateral
view. e–h Another specimen with different side of views. g Apical view. Scale bars = 50 µm
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University, 1978, p. 80, pl. VI, Figs. 4–5; Wang et al., 1988, p. 144, pl. XIX,
Fig. 14; Loeblich & Tappan, 1994, p. 90, pl. 156, Figs. 1–3; Hayward & Triggs,
1994, pl. 1, Fig. 17q, w; Yassini & Jones, 1995, p. 124, Fig. 873; Debenay, 2012,
p. 147.

Measurement

Occurrence and Ecology
The Yellow Sea (St 3400-05, St 3500-08) (34°00′–34°59′ N, 122°30′–123°00′ E),
water depth 40.00–72.00 m, temperature 9.25–13.75 °C, salinity 31.12–33.23 ‰,
abundance 0.02–0.82 ind./g sed.

Distribution
Bohai Sea, Yellow Sea, East China Sea.

Bay of Biscay, Bay of Fundy, Celtic Sea, English Channel, Gulf of Saint
Lawrence, Irish Sea and St. George’s Channel, Japan, New Zealand, North Atlantic
Ocean, Norway, South Korea, United States, New Caledonia, Gulf of Mexico,
Mediterranean Sea.

Description
Size about 250 µm in length, length:width ratio about 1.3:1. Test ovate in outline,
oval in section. Periphery smooth, no keels. Wall smooth. Aperture terminal, slit-
like, within a slightly depressed fissure at the test apex, provide internally with an
entosolenian tube.

Remarks
Fissurina lucida has been reported from the Bohai Sea, the Yellow Sea and the East
China Sea (He et al., 1978; Micropaleontology Group in Marine Geology
Department of Tongji University, 1978; Wang et al., 1988). It was a very common
species and usually occurred with high abundance in continental shelf sediments of
the Yellow Sea and the East China Sea.

Genus Parafissurina Parr, 1947

Parafissurina lateralis (Cushman, 1913) (Fig. 33)

Lagena lateralis Cushman, 1913b, p. 9, pl. 1, Fig. 1.
Parafissurina lateralis (Cushman), Ujiié, 1990, p. 27, pl. 10, Fig. 1.
Parafissurina lateralis Loeblich & Tappan, 1994, p. 94, pl. 164, Figs. 1–10.

Specimens Body length (µm) Body width (µm) Body thickness (µm)

D25-01 266 195 141

D25-02 248 197 162
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Parafissurina lateralis (Cushman, 1913)
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Fig. 33 a–g Parafissurina lateralis (Cushman, 1913), two specimens showing morphological
variabilities. a–d A live specimen with different side of views. c Apical view. e–g Another
specimen with different side of views. Scale bars = 50 µm
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Measurement

Occurrence and Ecology
The Yellow Sea (St 3600-04, St 3300-04) (33°00′–35°59′ N, 122°00′–123°30′ E),
water depth 43.90–47.40 m, temperature 6.60–19.00 °C, salinity 31.60–31.81 ‰,
abundance 0.01–0.12 ind./g sed.

Distribution
Yellow Sea.

Japan, New Zealand, North Atlantic Ocean, Norway, South Korea, Black Sea,
Gulf of Mexico, Mediterranean Sea.

Description
Size about 180 µm in length, length:width ratio about 2.2:1. Test unilocular,
elongate in outline, slightly compressed. Peripheral margin round and smooth. Wall
hyaline and transparent, surface smooth. Aperture crescentic, entosolenian tube
curved and attached to the inner dorsal wall.

Remarks
Parafissurina lateralis is a new record to China Sea. It occurred in two stations and
with low abundance in continental shelf sediments of the Yellow Sea.

Family Glandulinidae Reuss, 1860

Genus Glandulina d’Orbigny, 1839

Glandulina ovula d’Orbigny, 1846 (Fig. 34)

Nodosaria (Glandulina) laevigata d’Orbigny, 1826, p. 252, pl. 10, Figs. 1–3.
Glandulina laevigata (d’Orbigny), Cushman & Ozawa, 1930, p. 143, pl. 40,

Fig. 1; Cushman, 1940, p. 228, pl. 22, Fig. 13; Loeblich & Tappan, 1953, p. 82, pl.
16, Figs. 2–5; Whittaker & Hodgkinson, 1979, pp. 51–52, Fig. 47; Loeblich &
Tappan, 1965, p. c537, Figs. 421, 1–2; Wang et al., 1980, p. 201, pl. XVII, Fig. 4;
Loeblich & Tappan, 1987, p. 432, pl. 468, Figs. 1–4; Wang et al., 1988, p. 144, pl.
XIX, Fig. 15; Research Party of Marine Geology, Ministry of Geology and Mineral
Resources & Chinese University of Geosciences (Beijing), 1988, p. 173, pl. 9,
Fig. 17; Hottinger et al., 1993, p. 83, pl. 96, Figs. 1–5, 8; Debenay, 2012, p. 164.

Specimens Body length (µm) Body width (µm) Body thickness (µm)

H167-01 213 83 83

H167-02 143 79 79
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Glandulina ovula d’Orbigny, 1846
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Fig. 34 a–e Glandulina ovula d’Orbigny, 1846, three specimens showing morphological
variabilities. a–c The same specimen with different side of views. b Apical view showing
aperture. c Antapical view. d Another specimen. e The third specimen. Scale bars = 100 µm
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Measurement

Occurrence and Ecology
The Yellow Sea (St 3800-02, St B-03) (38°00′–38°25′ N, 121°57′–122°59′ E),
water depth 50.00–59.00 m, temperature 7.72–8.35 °C, salinity 31.67–31.96 ‰,
abundance 0.18–0.32 ind./g sed.

Distribution
Yellow Sea, East China Sea, Okinawa Trough.

Bay of Biscay, Canada, Gulf of Saint Lawrence, Japan, Micronesia, New
Zealand, North Atlantic Ocean, Norway, South Korea, New Caledonia, Scotian
Shelf, Gulf of Mexico, Mediterranean Sea.

Description
Size about 450 µm in length, length:width ratio about 1.7:1. Test fusiform, circular
in section. Chambers uniserial and rectilinear arranged, increasing rapidly in size as
added, strongly overlapping previous chambers. External sutures distinct and flush.
Wall radial, commonly opaque except for a narrow hyaline and translucent band
just below the aperture, surface smooth. Aperture terminal, radiate, provided with a
short entosolenian tube.

Remarks
Glandulina ovula has been identified as Glandulina laevigata in previous Chinese
publications (Wang et al., 1980, 1988; Research Party of Marine Geology, Ministry
of Geology and Mineral Resources & Chinese University of Geosciences (Beijing),
1988). It was a rare species usually occurred with low abundance in continental
shelf sediments of the China Seas.

Genus Laryngosigma Loeblich & Tappan, 1953

Laryngosigma lactea (Walker & Jacob, 1798) (Fig. 35)

Serpula lactea Walker & Jacob, 1798, p. 634, pl. 14, Fig. 4.
Guttulina lactea (Walker & Jacob), Ozawa, 1929, p. 36, pl. 6, Figs. 6–10;

Haynes, 1958, p. 4, pl. 3, Fig. 1; He et al., 1965, p. 80, pl. V, Fig. 16;
Micropaleontology Group in Marine Geology Department of Tongji University,
1978, p. 84, pl. VIII, Fig. 1; Zheng et al., 1978, p. 43, pl. IV, Fig. 11.

Specimens Body length (µm) Body width (µm) Body thickness (µm)

D68-01 475 286 286

D68-02 448 255 255

D68-03 380 209 209
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Laryngosigma lactea (Walker & Jacob, 1798)
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Fig. 35 a–e Laryngosigma lactea (Walker & Jacob, 1798), the same specimen with different side
of views. b Apical view showing aperture. d Lateral view. e Antapical view showing cross section
outline. Scale bar = 100 µm
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Measurement

Occurrence and Ecology
The Yellow Sea (St 3500-02, St 3800-02, St 3875-01) (35°00′–38°44′ N, 120°00′–
122°59′ E), water depth 30.00–59.00 m, temperature 7.39–10.68 °C, salinity
30.82–31.96 ‰, abundance 0.16–0.38 ind./g sed.

Distribution
Bohai Sea, Yellow Sea.

Bay of Biscay, Bay of Fundy, Celtic Sea, English Channel, Gulf of Saint
Lawrence, Irish Sea and St. George’s Channel, Japan, North Atlantic Ocean,
Norway, United States, Grand Bank, Vineyard Sound, English Channel, Gulf of
Mexico, Mediterranean Sea, United Kingdom.

Description
Size about 500 µm in length, length:width ratio about 2:1. Test elongate ovate,
somewhat compressed. Chambers biserial and sigmoid. Sutures oblique and curved,
slightly depressed. Wall hyaline, surface smooth. Aperture terminal, radiate, with a
short straight entosolenian tube.

Remarks
Laryngosigma lactea has been identified as Guttulina lacteal from the Bohai Sea
and the Yellow Sea (He et al., 1965; Micropaleontology Group in Marine Geology
Department of Tongji University, 1978; Zheng et al., 1978). In our investigation, it
was a common species occurring in the North Yellow Sea with high abundance.

Specimens Body length (µm) Body width (µm) Body thickness (µm)

H50-01 511 263 199
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Order Rotaliida Delage et Hérouard, 1896

Family Bolivinidae Glaessner, 1937

Genus Bolivina d’Orbigny, 1839

Bolivina obscura Ho, Hu & Wang, 1965 (Fig. 1)

Bolivina obscura Ho, Hu & Wang, 1965, He et al., 1965, p. 88, pl. VI, Figs. 1–3.
Bolivina obscura He, Hu & Wang, 1965, Panchang & Nigam, 2014, p. 25,

pl. XXIII, Fig. 5; Hayward et al., 2015.

Measurement

Occurrence and Ecology
The Yellow Sea (St CJ-02, St CJ-04, St CJ-06, St 3300-04, St 3400-02, St 3400-05,
St 3400-06, St 3400-08, St 3600-02, St 3600-06, St 3875-01) (31°49′–38°44′ N,
120°59′–125°00′ E), water depth 32.90–80.00 m, temperature 7.39–18.08 °C,
salinity 29.15–32.98 ‰, abundance 0.05–7.63 ind./g sed.

Distribution
Yellow Sea.

Bay of Bengal.

Description
Size about 350 µm in length. Test ovoid in outline, posterior end narrowly rounded;
distinctly compressed in side view, around 2:1 flattened laterally; length:width ratio
about 1.6:1. Chambers obscure, broad and low, biserial throughout, about seven
chambers in each row. Septa slightly depressed, obscured by surface ornamentation.

Specimens Body length (µm) Body width (µm) Body thickness (µm)

B97-01 366 223 103

B97-02 310 193 91

© Science Press, Beijing and Springer-Verlag GmbH Germany 2016
Y. Lei and T. Li, Atlas of Benthic Foraminifera from China Seas,
Springer Geology, DOI 10.1007/978-3-662-53878-4_5
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Wall calcareous, opaque, surface ornamented with irregularly costae, which may
have occasional pores. Aperture a narrow loop at the base of the apertural face,
bordered by a rim.

Bolivina obscura Ho, Hu & Wang, 1965
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Fig. 1 a–g Bolivina obscura Ho, Hu & Wang, 1965, two specimens showing morphological
variabilities. a–d The same specimen with different side of views. e–g From another specimen.
b Apical view showing aperture and cross section outline. c, f Lateral views. Scale bars = 100 µm
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Remarks
Bolivina obscura was discovered by He et al. (1965) from Jiangsu, the South
Yellow Sea area. Because of different versions of the Chinese phonetic alphabet,
some publications used “He, Hu et Wang” as the author name. Since original
description mentioned the author name was “Ho, Hu & Wang,” therefore we
consider the original name should have priority. Therefore, Bolivina obscura Ho,
Hu & Wang, 1965 should be the right name of this species. B. obscura resembles
Bolivina robusta in test shape, but characterized by owing obscure chambers. It is a
common species and usually abundant in the Yellow Sea.

Bolivina dilatata Reuss, 1850 (Fig. 2)

Bolivina dilatata Reuss, 1850, Denkschr. Akad. Wiss. Wien., vol. 1, p. 381, pl. 48,
figs. 15a-c; Reuss, 1850, p. 17, pl. 3, fig. 15; Cushman, 1911, p. 33, text-fig. 54;
Research Institute of petroleum exploration and development in the Ministry of
petroleum exploration and development & Nanjing Institute of Geology and
Palaeontology, Chinese Academy of Sciences, 1978, p. 15, pl. 3, fig. 9; Schiebel,
1992, p. 31, pl. 1, fig. 4a; Mendes et al., 2004, p.180, pl. 2, fig. 1; Leiter, 2008,
p. 22, pl. 3, fig. 6.

Brizalina dilatata (Reuss), Cimerman & Langer, 1991, p. 59, pl. 62, fig. 2;
Kaminski et al., 2002, p. 173, pl. 2, fig. 13; Milke & Schmiedl, 2012, p. 81,
pl. 19.30; Panchang & Nigam 2014, p. 25, pl. XXIII, figs. 27, 28.

Measurement

Occurrence and Ecology
The Yellow Sea (St CJ-02, St CJ-04, St 3400-05, St 3400-06) (31°49′–34°00′ N,
122°30′–124°00′ E), water depth 40.00–67.80 m, temperature 12.00–17.54 °C,
salinity 31.12–32.08 ‰, abundance 0.10–0.62 ind./g sed.

Distribution
Yellow Sea, East China Sea.

Bay of Biscay, Celtic Sea, English Channel, Irish Sea and St. George’s Channel,
North Atlantic Ocean, Mediterranean Sea.

Description
Size about 550 µm in length. Test triangular in outline, posterior end narrowly
rounded, distinctly compressed in side view, about 2:1 flattened laterally; length:
width about 1.9:1. Chambers very distinct throughout, broad and low, about ten
chambers in each biserial row. Sutures distinct, depressed and limbate. Periphery
laciniate and sharp. Wall calcareous, hyaline, perforate, have multiple pores along
septa in surface, surface ornamented with anastomosing costae. Aperture a narrow
loop at the base of the apertural face.

Specimens Body length (µm) Body width (µm) Body thickness (µm)

D102-01 558 291 146

D102-02 559 288 148

D102-03 527 253 141
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Remarks
Bolivina dilatata has been reported from the Bohai Sea (Research Institute of
petroleum exploration and development in the Ministry of petroleum exploration
and development & Nanjing Institute of Geology and Palaeontology, Chinese

Bolivina dilatata Reuss, 1850
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Fig. 2 a–h Bolivina dilatata Reuss, 1850 two specimens showing morphological variabilities.
a–d Same specimen with different side of views. e–h Another live specimen. b Apical view.
c, g Lateral views. f Anterior portion showing aperture. Scale bars = 100 µm
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Academy of Sciences, 1978). This species is characterized by owning a laciniate
and sharp periphery. In our investigation it occurred also in the South Yellow Sea
with low abundance.

Bolivina punctatostriata Kreuzberg, 1930 (Fig. 3)

Bolivina punctatostriata Kreuzberg, 1930
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Fig. 3 a–g Bolivina punctatostriata Kreuzberg, 1930, two specimens showing morphological
variabilities. a–d Same specimen with different side of views. e–g Another live specimen. b Apical
view showing cross section outline. c, f Lateral views. Scale bars = 50 µm
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Bolivina punctatostriata Kreuzberg, 1930, p. 278, pl. 20, Fig. 5; Hayward & Buzas,
1979, p. 43, pl. 6, Fig. 71.

Brizalina punctatostriata (Kreuzberg), Wang et al., 1988, p. 148, pl. XX, Fig. 19.

Measurement

Occurrence and Ecology
The Yellow Sea (St CJ-01) (31°40′ N, 122°29′–124°00′ E), water depth 27.20 m,
temperature 11.00 °C, salinity 33.78 ‰, abundance 0.10 ind./g sed.

Distribution
Yellow Sea, East China Sea.

New Zealand.

Description
Size about 230 µm in length. Test elongate ovoid in outline, about 1.6:1 com-
pressed laterally; length:width ratio about 2:1. Chambers only clearly visible in late
portion, obscure in early portion; broad and low, about ten chambers in each biserial
row. Periphery smooth and rounded. Sutures indistinct in early portion, moderately
distinct in late portion. Wall calcareous, perforate, have many tiny and indistinct
longitudinal striae in surface, anastomosing costae with intensive mini pores.
Aperture a narrow loop at the base of the apertural face.

Remarks
Bolivina punctatostriata has been identified as Brizalina punctatostriata in Chinese
publications (Wang et al., 1988) from the East China Sea, where it usually occurred
in 50–100 m water depth with relatively high abundance. In the Yellow Sea, it is a
not common species and only appeared near Yangtze Estuary sea area (near East
China Sea). In addition, the Yellow Sea specimens are distinctly smaller than those
from the East China Sea (*570 µm in length).

Bolivina robusta Brady, 1881 (Fig. 4)

Bolivina robusta Brady, 1881, p. 57; Brady, 1884, p. 421, pl. 53, Figs. 7–9;
Cushman, 1937, p. 131, pl. 17, Figs. 1–3; Asano, 1950d, p. 9, Fig. 38; Hofker,
1951a, p. 76, text Fig. 41, 42; Barker, 1960, p. 108, pl. 53, Figs. 7–9; He et al.,
1965, p. 87, pl. VI, Fig. 13; Lin et al., 1978, p. 79, pl. 18, Fig. 12; Van Marle, 1988,
p. 139, pl. 1, Figs. 25, 26; Research Party of Marine Geology, Ministry of Geology
and Mineral Resources & Chinese University of Geosciences (Beijing), 1988,
p. 177, pl. 12, Figs. 8–9; Wang et al., 1988, p. 147, pl. XXXIV, Figs. 1–5;
Research Party of Marine Geology, Ministry of Geology and Mineral Resources &
Institute of Geology, Chinese Academy of Geological Sciences, 1989, p. 78, pl.
153, Fig. 13; Van Marle, 1991, p. 162, pl. 10, Figs. 8, 9; Loeblich & Tappan, 1994,
p. 111, pl. 215, Figs. 17, 18; Debenay, 2012, p. 171.

Specimens Body length (µm) Body width (µm) Body thickness (µm)

H52-01 237 115 73

H52-02 226 102 63

204 Order Rotaliida Delage et Hérouard, 1896



Measurement

Bolivina robusta Brady, 1881
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Fig. 4 a–g Bolivina robusta Brady, 1881, two specimens showing morphological variabilities.
a–d Same specimen with different side of views. e–g From another specimen. b Apical view. c, f
Lateral views. Scale bars = 100 µm

Specimens Body length (µm) Body width (µm) Body thickness (µm)

D4-01 445 269 127

D4-02 337 233 132
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Occurrence and Ecology
The Yellow Sea (St CJ-02, St CJ-04, St CJ-06, St 3300-04, St 3400-02, St 3400-05,
St 3400-06, St 3400-08, St 3600-02, St 3600-06, St 3875-01) (31°49′–35°59′ N,
120°59′–125°00′ E), water depth 17.60–80.00 m, temperature 7.39–18.08 °C,
salinity 29.15–32.98 ‰, abundance 0.04–7.62 ind./g sed.

Distribution
Yellow Sea, East China Sea, South China Sea, Okinawa Trough.

Bay of Biscay, Celtic Sea, English Channel, Japan, Micronesia, New Zealand,
North Atlantic Ocean, Norway, South Korea, New Caledonia.

Description
Size about 450 µm in length. Test ovoid in outline, distinctly compressed in side
view, about 2:1 flattened laterally; length:width ratio about 1.5:1. Chambers clear
optically, about eight chambers in each biserial row. Sutures evident, distinctly
depressed. Wall calcareous, hyaline, transparent, with many pores scattered in wall
surface; surface ornamented with anastomosing costae. Aperture a narrow loop at
the base of the apertural face, bordered by a thickened and imperforate rim.

Remarks
Bolivina robusta is a common species that has been reported from the Yellow Sea
(He et al., 1965), the East China Sea, South China Sea (Wang et al., 1988; Research
Party of Marine Geology, Ministry of Geology and Mineral Resources & Institute
of Geology, Chinese Academy of Geological Sciences, 1989) and the Okinawa
Trough (Research Party of Marine Geology, Ministry of Geology and Mineral
Resources & Chinese University of Geosciences (Beijing), 1988). It is characterized
by having an ovoid shape, distinct sutures, and transparent wall. B. robusta is a
common and abundant species in the China Seas. The Yellow Sea specimens were
smaller than those from the East China Sea.

Bolivina spathulata (Williamson, 1858) (Fig. 5)

Textularia variabilis var. spathulata Williamson, 1858, p. 76, pl. 6, Figs. 164–165.
Brizalina spathulata (Williamson), Murray, 1971, p. 111, pl. 45, Figs. 1–4;

Wang et al., 1988, p. 148, pl. XX, Fig. 15.
Bolivina spathulata (Williamson), Micropaleontology Group in Marine Geology

Department of Tongji University, 1978, p. 89, pl. IX, Fig. 15.

Measurement

Occurrence and Ecology
The Yellow Sea (St 3000-02) (29°59′ N, 123°00′ E), water depth 50.00 m, tem-
perature 22.33 °C, salinity 34.27 ‰, abundance 0.27 ind./g sed.

Specimens Body length (µm) Body width (µm) Body thickness (µm)

H176-01 540 210 109
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Bolivina spathulata (Williamson, 1858)

a c d

b

Fig. 5 a–d Bolivina spathulata (Williamson, 1858), the same specimen with different side of
views. b Apical view showing cross section outline. c Lateral view showing aperture (arrow).
Scale bar = 100 µm
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Distribution
Yellow Sea, East China Sea.

Gulf of Saint Lawrence, Japan, New Zealand, North Atlantic Ocean, Norway,
South Korea, United States, New Caledonia, English Channel, Gulf of Mexico,
Mediterranean Sea.

Description
Size about 550 µm in length. Test elongate ovoid in outline, distinctly compressed,
about 2:1 flattened laterally, length:width ratio is about 2.6:1. Chambers broad and
low, biserial throughout, about eight chambers in each row, rather distinct optically.
Septa slightly depressed. Wall calcareous, hyaline, perforate, surface have multiple
pores and ornamented with anastomosing imperforate costae. Aperture a narrow
loop at the base of the apertural face.

Remarks
Bolivina spathulata has been identified as Brizalina spathulata (Wang et al., 1988)
from the East China Sea. It was also reported from the South Yellow Sea
(Micropaleontology Group in Marine Geology Department of Tongji University,
1978). This species is characterized by elongate test shape. In the Yellow Sea it is
rare, but is a common and abundant species in East China Sea.

Bolivina striatula Cushman, 1922 (Fig. 6)

Brizalina striatula (Cushman), Sliter, 1970, p. 170, pl. 7, Fig. 6; pl. 8, Fig. 19;
Micropaleontology Group in Marine Geology Department of Tongji University,
1978, p. 87, pl. VIII, Figs. 20–21; pl. IX, Fig. 3; Wang et al., 1980, p. 199, pl. XIII,
Fig. 9; p. 202, pl. XVIII, Fig. 3; Wang et al., 1988, p. 147, pl. XX, Fig. 13;
Research Party of Marine Geology, Ministry of Geology and Mineral Resources &
Institute of Geology, Chinese Academy of Geological Sciences, 1989, p. 79,
pl. 153, Fig. 11.

Bolivina (Brizalina) striatula Cushman, Haynes, 1973, p. 137, pl. 10, Fig. 1;
pl. 11, Fig. 1.

Bolivina striatula Cushman, 1922a, p. 27, pl. 3, Fig. 10; Cushman, 1937, p. 154,
pl. 18, Figs. 30, 31; Cushman, 1942, p. 30, pl. 9, Fig. 1; Höglund, 1947, pp. 266–
267, pl. 24, Fig. 4; Bhatia, 1956, p. 21, pl. 1, Fig. 9; Arnal, 1958, p. 37, pl. 11,
Figs. 13–15; He et al., 1965, p. 86, pl. VI, Fig. 12; Boltovskoy & Lena, 1966,
p. 287, pl. 1, Figs. 22, 23; Resig, 1974, p. 76, pl. 1, Fig. 5; Research Institute of
petroleum exploration and development in the Ministry of petroleum exploration
and development & Nanjing Institute of Geology and Palaeontology, Chinese
Academy of Sciences, 1978, p. 15, pl. 3, Fig. 8; Hottinger et al., 1993, p. 92,
pl. 112, Figs. 3–8; Debenay, 2012, p. 171.

Measurement
Specimens Body length (µm) Body width (µm) Body thickness (µm)

B43=H93-01 273 118 80
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Occurrence and Ecology
The Bohai Sea (St 26, 2-4 cm and 6-8 cm sediments) and the Yellow Sea
(St 3600-08, St 3800-02, St 3875-01) (39°00′ N, 119°30′ E), water depth 25.00 m,
temperature 2.86 °C, salinity 30.11–33.31 ‰, abundance 0.05–0.07 ind./g sed.

Bolivina striatula Cushman, 1922

a d e

b c

Fig. 6 a–e Bolivina striatula Cushman, 1922, the same specimen with different side of views.
b Apical view showing cross section outline. c Aperture view. Scale bar = 50 µm
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Distribution
Bohai Sea, Yellow Sea, East China Sea.

Bay of Biscay, Celtic Sea, Irish Sea and St. George’s Channel, Japan, Maldives,
Micronesia, New Zealand, North Atlantic Ocean, South Korea, United States, New
Caledonia, Southeast U.S. Continental Shelf, Vineyard Sound, Gulf of Mexico,
Mediterranean Sea.

Description
Size about 270 µm in length. Test elongate, triangular in outline, distinctly com-
pressed in early portion, slightly compressed in late portion, about 1.5:1 flattened
laterally, length:width ratio about 2.3:1. Chambers biserial throughout, about nine
chambers in each row, broad and low in early portion, while inflated and heightened
in late portion. Sutures fairly distinct and depressed. Wall calcareous, hyaline,
perforate, many scattered mini pores in wall surface, with many striates, which are
distinct in early portion. Aperture a narrow loop at the base of the apertural face.

Remarks
Bolivina striatula has been identified as Brizalina striatula from the South Yellow
Sea in previous Chinese literature (Micropaleontology Group in Marine Geology
Department of Tongji University, 1978; Wang et al., 1980) and East China Sea
(Wang et al., 1988; Research Party of Marine Geology, Ministry of Geology and
Mineral Resources & Institute of Geology, Chinese Academy of Geological
Sciences, 1989). This species is characterized by having a striate wall and high
chambers. It rarely occurred in the Bohai Sea and the Yellow Sea, but is common
and abundant in the East China Sea (He et al., 1965; Research Institute of petroleum
exploration and development in the Ministry of petroleum exploration and devel-
opment & Nanjing Institute of Geology and Palaeontology, Chinese Academy of
Sciences, 1978).

Genus Bolivinellina Saidova, 1975

Bolivinellina pseudopunctata (Höglund, 1947) (Fig. 7)

Bolivina pseudopunctata Höglund, 1947, p. 273, pl. 24, Fig. 5; pl. 32, Figs. 23, 24;
He et al., 1965, p. 88, pl. VI, Fig. 15; Research Institute of petroleum exploration
and development in the Ministry of petroleum exploration and development &
Nanjing Institute of Geology and Palaeontology, Chinese Academy of Sciences,
1978, p. 15, pl. 3, Fig. 5.

Bolivinellina pseudopunctata (Höglund, 1947), Hayward et al., 2015.

Measurement

Specimens Body length (µm) Body width (µm) Body thickness (µm)

D19-01 465 131 98
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Occurrence and Ecology
The Yellow Sea (St CJ-01) (31°40′ N, 122°29′ E), water depth 29.40 m, temper-
ature 22.40 °C, salinity 31.73 ‰, abundance 0.02 ind./g sed.

Bolivinellina pseudopunctata (Höglund, 1947)

a c d

b

Fig. 7 a–d Bolivinellina pseudopunctata (Höglund, 1947), the same specimen with different side
of views. b Apical view showing cross section outline. Scale bar = 50 µm
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Distribution
Bohai Sea, Yellow Sea.

Canada, Celtic Sea, English Channel, Gulf of Saint Lawrence, Irish Sea and
St. George’s Channel, Japan, North Atlantic Ocean, Southern Ocean, United States,
Scotian Shelf, South Pacific Ocean, Arctic Ocean, Mediterranean Sea.

Description
Size about 450 µm in length. Test elongate, narrow, oval in section, length:width
ratio about 3.5:1. Chambers narrow and high, biserial throughout, about ten
chambers in each row. Sutures oblique, slightly depressed. Periphery smooth. Wall
calcareous, translucent, and poreless. Aperture a narrow loop at the base of the
apertural face.

Remarks
Bolivinellina pseudopunctata has been identified as Bolivina pseudopunctata from
the Bohai Sea (Research Institute of petroleum exploration and development in the
Ministry of petroleum exploration and development & Nanjing Institute of Geology
and Palaeontology, Chinese Academy of Sciences, 1978) and the Yellow Sea
(He et al., 1965). This species is characterized by elongate test shape and high
chamber shape. It is a rare species in the Bohai Sea and the Yellow Sea.

Family Cassidulinidae d’Orbigny, 1839

Genus Globocassidulina Voloshinova, 1960

Globocassidulina crassa (d’Orbigny, 1839) (Fig. 8)

Cassidulina crassa d’Orbigny, 1839c, p. 56, pl. 7, Figs. 18–20.
Globocassidulina crassa (d’Orbigny), Nomura, 1983, p. 37, pl. 3, Figs. 9–10;

pl. 6, Fig. 17; pl. 18, Figs. 3–5; Debenay, 2012, p. 239.

Measurement

Occurrence and Ecology
TheYellow Sea (St CJ-02, St CJ-04, St 3400-05, St 3400-06, St 3600-08, St 3875-01)
(31°49′–38°44′ N, 121°59′–123°59′ E), water depth 40.00–78.00 m, temperature
7.39–17.54 °C, salinity 31.12–33.31 ‰, abundance 0.16–0.62 ind./g sed.

Distribution
Yellow Sea.

Specimens Body length (µm) Body width (µm) Body thickness (µm)

H49=D82-01 140 123 88

H49=D82-02 110 99 76
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Bay of Biscay, Celtic Sea, English Channel, Gulf of Saint Lawrence, Japan, New
Zealand, North Atlantic Ocean, South Korea, United States, New Caledonia,
Northeast U.S. Continental Shelf, Southeast U.S. Continental Shelf, Vineyard
Sound, Southern Ocean, Ross Sea, Mediterranean Sea.

Globocassidulina crassa (d’Orbigny, 1839)

c

e
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d
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e f g

Fig. 8 a–g Globocassidulina crassa (d’Orbigny, 1839), two specimens showing morphological
variabilities. a–d A live specimen with different side of views. e–g From another specimen. Arrow
denotes aperture. Scale bars = 50 µm
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Description
Size about 130 µm in length. Test globular, slightly compressed in side view, about
1.3:1 flatted laterally; length:width ratio about 1.1:1. Periphery rounded and
smooth. Chambers biserially arranged and enrolled, with zigzag suture along the
periphery. Sutures oblique, slightly depressed. Wall calcareous, optically granular,
perforate, surface smooth and polished. Aperture slit-like to buttonhole-like,
extending up the apertural face at an angle to the base.

Remarks
Globocassidulina crassa is a new record to China Sea. This species is very small in
size. It occurred with moderate amount of abundance in the sea areas near Yangtze
Estuary and the Yellow Sea Cold Water Mass, where the water depth was within
40–78 m.

Family Stainforthiidae Reiss, 1963

Genus Hopkinsina Howe & Wallace, 1932

Hopkinsina pacifica Cushman, 1933 (Fig. 9)

Hopkinsina pacifica var. atlantica Cushman, 1944, p. 30, pl. 4, Fig. 1.
Hopkinsina pacifica Cushman, 1933b, p. 86, pl. 8, Fig. 16; Cushman, 1942,

p. 51, pl. 15, Fig. 1; Micropaleontology Group in Marine Geology Department of
Tongji University, 1978, p. 86, pl. VIII, Fig. 12; Buzas & Severin, 1982, p. 33, pl.
5, Fig. 14; Wang et al., 1988, p. 155, pl. XXX, Fig. 3; Loeblich & Tappan, 1994,
p. 118, pl. 231, Figs. 1, 2.

Measurement

Occurrence and Ecology
The Yellow Sea (St 3400-05, St 3600-02, St 3600-04, St 3875-03) (34°00′–38°44′ N,
121°00′–127°00′ E), water depth 33.80–55.00 m, temperature 7.80–13.75 °C,
salinity 31.11–31.88 ‰, abundance 0.02–0.26 ind./g sed.

Distribution
Yellow Sea, East China Sea.

Japan, Gulf of Mexico, Mediterranean Sea, North Atlantic Ocean.

Description
Size about 200 µm in length. Test elongate, narrow, length:width ratio about 2.5:1.
Chambers slightly inflated, increasing in size as added, early stage triserial, later

Specimens Body length (µm) Body width (µm) Body thickness (µm)

H32-01 235 83 71

H32-02 169 73 49
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biserial. Sutures depressed, oblique. Wall calcareous, perforate, translucent, surface
smooth. Aperture terminal, slightly produced, bordered with a lip, tooth plate
present.

Hopkinsina pacifica Cushman, 1933

b

fdca

g

ebb

h i

Fig. 9 a–i Hopkinsina pacifica Cushman, 1933, two specimens showing morphological
variabilities. a–f Same specimen with different side of views. g–i Another live specimen.
b Apical view. e Anterior portion view showing aperture tooth. Scale bars = 50 µm
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Remarks
Hopkinsina pacifica has been reported from the South Yellow Sea
(Micropaleontology Group in Marine Geology Department of Tongji University,
1978) and the East China Sea (Wang et al., 1988). It is usually distributed in inshore
water sediments but with low abundance.

The original diagnosis of the genus Hopkinsina Howe & Wallace, 1932 did not
give definite description for the aperture structure whether present or absent a
toothplate (Loeblich & Tappan, 1987). Our specimen indicated that H. pacifica
clearly presented a toothplate. Therefore we suggest toothplate should be a typical
feature of this genus.

We revised the diagnosis of the genus Hopkinsina Howe & Wallace, 1932 as
follows: Test elongate, narrow, chambers slightly inflated, increasing in size as
added, early stage triserial, later biserial, sutures depressed, oblique; wall calcare-
ous, perforate, surface longitudinally striate or with low costae; aperture terminal,
ovate, slightly produced, bordered with a lip, toothplate presence.

Family Siphogenerinoididae Saidova, 1981

Genus Siphogenerina Schlumberger, 1882

Siphogenerina raphana (Parker & Jones, 1865) (Fig. 10)

Uvigerina (Sagrina) raphanus Parker & Jones, 1865, p. 364, pl. 18, Figs. 16–17.
Sagrina raphanus (Parker & Jones), Brady, 1884, p. 585, pl. 75, Figs. 21–22.
Rectobolivina raphana (Parker & Jones), Hofker, 1951b, p. 62; Loeblich &

Tappan, 1964, p. C553, pl. 438, Figs. 9–11; Zheng et al., 1978, p. 204, pl. 18,
Figs. 13–15; Micropaleontology Group in Marine Geology Department of Tongji
University, 1978, p. 89, pl. VIII, Fig. 26; Wang et al., 1980, p. 196, pl. VIII,
Fig. 29; Wang et al., 1988, p. 146, pl. XX, Fig. 20; Research Party of Marine
Geology, Ministry of Geology and Mineral Resources & Chinese University of
Geosciences (Beijing), 1988, p. 179, pl. 13, Fig. 15; Hatta & Ujiié, 1992b, p. 174,
pl. 26, Figs. 11–12.

Siphogenerina raphanus (Parker & Jones), Cushman, 1926b, p. 4, pl. 1, Figs. 1–4;
pl. 2, Figs. 1–3; pl. 5, Figs. 1, 2; Cushman, 1940, p. 274, pl. 28, Figs. 18, 19; Bandy,
1952, pp. 17–18, pl. 5, Fig. 1; CushamTodd&Post, 1954, p. 356, pl. 88, Figs. 23, 24;
Cushman & Militante, 1959, p. 87, pl. 13, Fig. 8.

Siphogenerina raphana (Parker & Jones), Hayward et al., 1999, p. 130, pl. 9,
Fig. 4; Debenay, 2012, p. 169.

216 Order Rotaliida Delage et Hérouard, 1896



Siphogenerina raphana (Parker & Jones, 1865)

c f
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dd eed

Fig. 10 a–f Siphogenerina raphana (Parker & Jones, 1865), three specimens showing
morphological variabilities. a, b A live specimen. c–e Another specimen. f The third live
specimen. b, e Anterior portion views. d Apical view showing cross section outline. Scale
bars = 100 µm
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Measurement

Occurrence and Ecology
The Bohai Sea (St A8) and the Yellow Sea (St CJ-06, St 3300-06, St 3400-05,
St 3600-02, St 3600-04) (32°29′–38°29′ N, 119°52′–125°00′ E), water depth
25.00–55.20 m, temperature 3.34–18.08 °C, salinity 30.68–32.74 ‰, abundance
0.02–0.27 ind./g sed.

Distribution
Yellow Sea, East China Sea, Okinawa Trough.

Japan, Micronesia, Mozambique, New Zealand, South Korea, New Caledonia.

Description
Test elongate and robust, about 1000 µm in length. Chambers subcylindrical,
uniserially arranged in later portion. Sutures horizontal and depressed. Wall thick
and hyaline, surface with heavy and continuous longitudinal costae. Aperture
round, with a short neck and lip.

Remarks
Siphogenerina raphana has been identified as Rectobolivina raphana in previous
Chinese literature (Micropaleontology Group in Marine Geology Department of
Tongji University, 1978; Wang et al., 1980, 1988; Research Party of Marine
Geology, Ministry of Geology and Mineral Resources & Chinese University of
Geosciences (Beijing), 1988). It is a common species and widely distributed in
China Seas, but its abundance is usually low.

Family Buliminidae Jones, 1875

Genus Bulimina d’Orbigny, 1826

Bulimina gibba Fornasini, 1902 (Fig. 11)

Bulimina elegans d’Orbigny, Brady, 1884, p. 398, pl. 50, Figs. 1–2 (not Figs. 3–4).
Bulimina gibba Fornasini, 1902, p. 378, pl. O, Figs. 32–34; Cushman & Parker,

1947, p. 125, pl. 28, Figs. 37–38; pl. 29, Figs. 1–5; Barker, 1960, pl. 50, Figs. 1–2
(not Figs. 3–4); Research Party of Marine Geology, Ministry of Geology and

Specimens Body length (µm) Body width (µm) Body thickness (µm)

H7-01 1130 218 218

H7-02 1131 275 275

H7-03 671 173 173

H7-04 840 247 247
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Mineral Resources & Chinese University of Geosciences (Beijing), 1988, p. 181,
pl. 14, Fig. 9; pl. 15, Fig. 3; Jones, 1994, p. 54, pl. 50, Figs. 1–2; Millker and
Schmiedl, 2012, p. 88, Figs. 20, 22; Holbourn et al., 2013, p. 96.

Bulimina gibba Fornasini, 1902

a c
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Fig. 11 a–h Bulimina gibba Fornasini, 1902, two specimens showing morphological variabilities.
a–d Same specimen. e–h Another specimen. b, f Apical views showing cross section outline. Scale
bars = 50 µm
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Measurement

Occurrence and Ecology
The Yellow Sea (St CJ-01) (31°40′ N, 122°29′ E), water depth 29.40 m, temper-
ature 22.40 °C, salinity 31.73 ‰, abundance 0.02 ind./g sed.

Distribution
Yellow Sea, Okinawa Trough.

Bay of Biscay, Celtic Sea, English Channel, Irish Sea and St. George’s Channel,
New Zealand, North Atlantic Ocean, South Korea, Southeast U.S. Continental
Shelf, Mediterranean Sea.

Description
Size 265–289 � 119–143 µm in length, usually near 280 � 130 µm. Test fusiform
to clavate in shape, gradually narrowed in posterior end; rounded in section, length:
width ratio about 2.1:1. Chambers triserial, slightly inflated and strongly overlap-
ping. Sutures strongly oblique to nearly vertical, distinctly depressed. Wall cal-
careous, optically radial, perforate, surface smooth. Aperture a circular hole to a
narrow curved slit, extending from the base of the final chamber.

Remarks
In the West Pacific region, Bulimina gibba has been reported from Okinawa Trough
(Research Party of Marine Geology, Ministry of Geology and Mineral Resources &
Chinese University of Geosciences (Beijing), 1988). In the Yellow Sea this species
is rare and with low abundance. However, the West Pacific population of this
species has a blunted posterior end. But the Atlantic population was characterized
by have an acute posterior end (Holbourn et al., 2013). We consider that the
morphological difference was due to different geological region.

Bulimina marginospinata Cushman & Parker, 1938 (Fig. 12)

Bulimina marginospinata Cushman & Parker, He et al., 1965, p. 85, pl. VI, Fig. 8;
Panchang & Nigam, 2014, p. 28, pl. XXVI, Fig. 9.

Measurement

Specimens Body length (µm) Body width (µm) Body thickness (µm)

H109-01 289 143 143

H109-02 265 119 119

Specimens Body length (µm) Body width (µm) Body thickness (µm)

H132-01 247 173 173

H132-02 239 187 187
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Occurrence and Ecology
The Yellow Sea (St 3000-02, St CJ-01, St 3400-06, St 3500-08, St 3600-06, St
3600-08) (29°59′–39°59′ N, 122°29′–123°59′ E), water depth 29.40–78.00 m, tem-
perature 12.00–21.60 °C, salinity 31.50–34.27 ‰, abundance 0.04–1.07 ind./g sed.

Bulimina marginospinata Cushman & Parker, 1938
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Fig. 12 a–h Bulimina marginospinata Cushman & Parker, 1938, two specimens showing
morphological variabilities. a–d The same specimen. e–h Another specimen. b, f Apical views
showing cross section outline. Scale bars = 50 µm
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Distribution
Yellow Sea.

Description
Size about 240 µm in length. Test elongate ovate, length:width ratio about 1.4:1.
Chambers triserially arranged, but later ones nearly centered, occupying more than
1/3 of the body length. Septa distinct, depressed. Wall calcareous, finely perforate,
surface smooth, but lower margin of chambers having many spines. Aperture a loop
extending up the face from the base of the last chamber.

Remarks
Bulimina marginospinata has been reported by He et al. (1965) from the South
Yellow Sea sediments as a new subspecies of Bulimina marginospinata ovata due
to having a relatively smaller size and chambers having more spines. We consider
the morphological difference in He et al. (1965) was due to different populations,
thus was within the variabilities of the species. In the Yellow Sea this species is
common but with low abundance.

Bulimina subula [Wang, 1978] nov. stat. (Fig. 13)

Bulimina subula sp. nov., Micropaleontology Group in Marine Geology
Department of Tongji University, 1978, p. 86, pl. VIII, Figs. 7–10.

Measurement

Nomenclature
Bulimina subula was established by Micropaleontology Group in Marine Geology
Department of Tongji University (1978) in a Chinese local publication. According
to International Code of Zoological Nomenclature (International Commission on
Zoological Nomenclature, 1999), Recommendation 51D in Article 51.2.1, “Author
anonymous, or anonymous but know or inferred,… if the authorship is known or
inferred from external evidence, the name of the author, if cited, should be enclosed
in square brackets to show the original anonymity.” Therefore, we assigned Dr. Pin
Xian Wang as the author since he guided the book publication.

Diagnosis
Size about 300 µm in length. Test elongate ovate, with a tapering posterior end,
forming an awl-like in shape, rounded in section, length:width ratio about 2.7:1.
Chambers triserial, slightly inflated and strongly overlapping. Sutures strongly
oblique to nearly vertical, depressed. Wall calcareous, optically radial, perforate,
surface smooth. Aperture a loop, extending from the base of the final chamber.

Etymology
The Latin adjective subulatus (awl-like), referring to the awl-like body shape.

Specimens Body length (µm) Body width (µm) Body thickness (µm)

H12-01 315 108 108

H12-02 302 118 118
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Occurrence and Ecology
The Yellow Sea (St CJ-04, St 3400-02, St 3800-02, St B-03) (32°10′–38°25′ N,
120°59′–124°00′ E), water depth 17.60–59.00 m, temperature 7.72–17.02 °C,
salinity 29.15–32.08 ‰, abundance 0.08–1.61 ind./g sed.

Bulimina subula [Wang, 1978] nov. stat.
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Fig. 13 a–g Bulimina subula [Wang, 1978], two specimens showing morphological variabilities.
a–d A live specimen with different side of views. e–g Another live specimen. b Apical view
showing aperture and cross section outline. Scale bars = 50 µm
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Distribution
Yellow Sea.

Description
Size 302–315 � 108–118 µm in length, usually near 310 � 110 µm. Test elongate
ovate with a tapering posterior end, forming an awl-like in shape; rounded in
section, length:width ratio about 2.7:1. Chambers triserial, gradually increase size
successively, slightly inflated and strongly overlapping. Sutures strongly oblique to
nearly vertical, depressed. Wall calcareous, optically radial, perforate, surface
smooth. Aperture a loop, extending from the base of the final chamber.

Remarks
Bulimina subula was discovered from sediments of the Southern Yellow Sea by
Micropaleontology Group in Marine Geology Department of Tongji University
(1978). Since publication of the book was guided by Dr. Pin Xian Wang, we
assigned the authorship of this species as Wang, 1978. In our investigation, this
species mainly distributed from the North to the South parts of the Yellow Sea
(water depth 17.60–59.00 m) but with low abundance, indicating it might be an
endemic species of the China Seas.

Family Buliminellidae Hofker, 1951

Genus Buliminella Cushman, 1911

Buliminella elegantissima (d’Orbigny, 1839) (Fig. 14)

Bulimina elegantissima d’Orbigny, 1839, p. 51, pl. 7, Figs. 13–14; Murray, 1971,
p. 105, pl. 42, Figs. 1–4.

Buliminella elegantissima (d’Orbigny), Cushman, 1940, p. 264, pl. 27, Fig. 4;
Cushman & Parker, 1947, p. 67, pl. 17, Figs. 10–12; Barker, 1960, pl. 50,
Figs. 20–22; Micropaleontology Group in Marine Geology Department of Tongji
University, 1978, p. 85, pl. VIII, Figs. 4–5; Wang et al., 1988, p. 146, pl. XX,
Fig. 8; Loeblich & Tappan, 1987, p. 522, pl. 572, Figs. 7–11; Research Party of
Marine Geology, Ministry of Geology and Mineral Resources & Chinese
University of Geosciences (Beijing), 1988, p. 176, pl. 12, Fig. 10; Research Party
of Marine Geology, Ministry of Geology and Mineral Resources & Institute of
Geology, Chinese Academy of Geological Sciences, 1989, p. 78, pl. 153, Fig. 4;
Yassini & Jones, 1995, p. 144, Figs. 638–640, 643–645; Debenay et al., 1998,
pl. 4, Figs. 2, 3; Hayward et al., 1999, p. 133, pl. 9, Figs. 18–19; Debenay, 2012,
p. 188; Panchang & Nigam, 2014, p. 28, pl. XXVI, Figs. 26, 27.

Measurement
Specimens Body length (µm) Body width (µm) Body thickness (µm)

H110-01 238 102 93
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Occurrence and Ecology
The Yellow Sea (St 3600-02) (35°59′ N, 121°00′ E), water depth 33.80 m, tem-
perature 10.35 °C, salinity 31.11 ‰, abundance 0.08 ind./g sed.

Buliminella elegantissima (d’Orbigny, 1839)

a
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Fig. 14 a–e Buliminella elegantissima (d’Orbigny, 1839), the same specimen with different side
views. b Apical view showing cross section outline. Scale bar = 100 µm
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Distribution
Yellow Sea, East China Sea, Okinawa Trough.

Bay of Biscay, Bay of Fundy, Canada, Celtic Sea, English Channel, Gulf of
Saint Lawrence, Japan, New Zealand, North Atlantic Ocean, Norway, South Korea,
Southern Ocean, United States, New Caledonia, Scotian Shelf, Vineyard Sound,
Arctic Ocean, Gulf of Mexico, Mediterranean Sea.

Description
Size about 240 µm in length. Test elongate ellipsoidal, length:width ratio about
2.3:1, sectional view rounded. About four chambers forming high trochospiral coil.
Sutures slightly curved and spiral, almost paralleling the long axis of the test,
slightly depressed. Wall calcareous, perforate, surface smooth. Aperture a loop in
the depressed face of the final chamber.

Remarks
Buliminella elegantissima has been reported by previous Chinese publications from
the Yellow Sea (Micropaleontology Group in Marine Geology Department of
Tongji University, 1978), the East China Sea (Wang et al., 1988; Research Party
of Marine Geology, Ministry of Geology and Mineral Resources & Institute of
Geology, Chinese Academy of Geological Sciences, 1989) and the Okinawa
Trough (Research Party of Marine Geology, Ministry of Geology and Mineral
Resources & Chinese University of Geosciences (Beijing), 1988). It is a common
species but usually with low abundance occurring in sediments of the offshore
waters.

Family Uvigerinidae Haeckel, 1894

Genus Uvigerina d’Orbigny, 1826

Uvigerina dirupta Todd, 1948 (Fig. 15)

Uvigerina peregrina var. dirupta, Todd, 1948, p. 267, pl. 34, Fig. 3a–d; Resig,
1981, pl. 2, Fig. 6; Van Marle, 1988, p. 149, pl. 3, Fig. 14; Van Marle, 1991,
p. 104, pl. 7, Figs. 16, 17.

Uvigerina peregrina dirupta, Asano, 1950, p. 16, text Figs. 60, 70; Ingle, Keller
and Kolpack, 1980, p. 146, pl. 5, Figs. 16–17.

Uvigerina dirupta Todd, Wang et al., 1980, p. 193, pl. III, Fig. 6; South China
Sea Branch of Oil Exploration Co. of P. R. China et al., 1981, p. 122, pl. 66, Fig. 2;
Wang et al., 1988, p. 153, pl. XXII, Figs. 1–2; Research Party of Marine Geology,
Ministry of Geology and Mineral Resources & Chinese University of Geosciences
(Beijing), 1988, p. 186, pl. 15, Figs. 18–20; Loeblich & Tappan, 1994, p. 128,
pl. 250, Figs. 7–10.
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Uvigerina dirupta Todd, 1948
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Fig. 15 a–l Uvigerina dirupta Todd, 1948, three specimens showing morphological variabilities.
a–d A live specimen. e–h Another live specimen. i–l The third specimen. b, f, j Apical views
showing cross section outline. Scale bars = 100 µm

Family Uvigerinidae Haeckel, 1894 227



Measurement

Occurrence and Ecology
The Yellow Sea (St CJ-04, St 3800-02, St 3875-01, St 3875-03, St B-03)
(32°10′–38°44′ N, 121°57′–124°00′ E), water depth 42.00–59.00 m, temperature
7.39–17.02 °C, salinity 31.62–32.08 ‰, abundance 0.04–1.92 ind./g sed.

Distribution
Yellow Sea, East China Sea, South China Sea (Miocene), Okinawa Trough.

Japan, North Atlantic Ocean.

Description
Size about 300 µm in length. Test ovoid, length:width ratio about 1.6:1. Chambers
closely appressed in early stage but inflated in late stage, increasing in size as
added, triserial ranged. Sutures distinct, depressed. Wall calcareous, perforate,
surface with longitudinal platy costae and/or some strumose. Aperture terminal,
produced on a neck and bordered with a phialine lip.

Remarks
Uvigerina dirupta has been reported by Chinese literature from the East China Sea
(Wang et al., 1980, 1988), Miocene sediments of the South China Sea (South China
Sea Branch of Oil Exploration Co. of P. R. China et al., 1981) and the Okinawa
Trough (Research Party of Marine Geology, Ministry of Geology and Mineral
Resources & Chinese University of Geosciences (Beijing), 1988). The Morphology
of this species is rather variable from juvenile to adult. In Yellow Sea, it is also a
common species occurring with moderate abundance within water depth from
42.00 to 59.00 m.

Uvigerina peregrina Cushman, 1923 (Fig. 16)

Uvigerina cf. U. peregrina Cushman, Debenay, 2012, p. 184.
Uvigerina peregrina Cushman, 1923, p. 166, pl. 42, Figs. 7–10; Phleger &

Parker, 1951, p. 18, pl. 8, Figs. 22, 24–26; Loeblich & Tappan, 1987, p. 525,
pl. 573, Figs. 24–28; Research Party of Marine Geology, Ministry of Geology and
Mineral Resources & Chinese University of Geosciences (Beijing), 1988, p. 186,
pl. 15, Fig. 13; Ujiié, 1990, p. 31, pl. 13, Figs. 1–3; Szareck, 2001, p. 130, pl. 18,
Fig. 13; Panchang & Nigam, 2014, p. 29, pl. XXVII, Fig. 11.

Measurement

Specimens Body length (µm) Body width (µm) Body thickness (µm)

D21-01 282 189 189

D21-02 280 162 162

D21-03 313 181 181

Specimens Body length (µm) Body width (µm) Body thickness (µm)

B63-01 420 172 172

B63-02 380 179 179
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Occurrence and Ecology
The Bohai Sea (St 6, 4-6 cm and 8-10 cm sediments) and the Yellow Sea (St 3800-02)
(38°00′–38°30′ N, 120°10′–122°59′ E), water depth 26.00–59.00 m, temperature
8.35 °C, salinity 30.51–31.96 ‰, abundance 0.02–0.08 ind./g sed.

Uvigerina peregrina Cushman, 1923

a

b
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h

f
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Fig. 16 a–h Uvigerina peregrina Cushman, 1923, two specimens showing morphological
variabilities. a–d Same specimen. e–h Another specimen. b, f Apical views showing cross section
outline. Scale bars = 50 µm
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Distribution
Bohai Sea, Yellow Sea, Okinawa Trough.

Bay of Biscay, Celtic Sea, English Channel, Japan, New Zealand, North Atlantic
Ocean, Norway, South Korea, United States, New Caledonia, Northeast U.S.
Continental Shelf, Southeast U.S. Continental Shelf, Gulf of Mexico,
Mediterranean Sea.

Description
Size about 400 µm in length. Test elongate, narrow, length:width ratio about 2.3:1.
Test elongate, triangular in section. Chambers triserial arranged. Early chambers
closely appressed, later ones inflated. Sutures distinct, depressed, somewhat obli-
que. Wall calcareous, perforate, surface with longitudinal platy costae. Aperture
terminal, produced on a neck and bordered with a phialine lip.

Remarks
Uvigerina peregrina has been reported from sediments of the Okinawa Trough
(Research Party of Marine Geology, Ministry of Geology and Mineral Resources &
Chinese University of Geosciences (Beijing), 1988). The Yellow Sea specimens
were relative smaller than those from the Okinawa Trough. It occurred usually with
low abundance in the Yellow Sea.

Family Fursenkoinidae Loeblich & Tappan, 1961

Genus Fursenkoina Loeblich & Tappan, 1961

Fursenkoina pauciloculata (Brady, 1884) (Fig. 17)

Virgulina pauciloculata Brady, 1884, p. 414, pl. 52, Figs. 4–5; Heron-Allen &
Earland, 1922, p. 132; Cushman, 1932c, p. 10, pl. 2, Fig. 3; Cushman, 1937c, p. 25,
pl. 4, Figs. 1–6; Cushman, 1942, p. 14, pl. 5, Figs. 1–3; Collins, 1958, p. 389.

Fursenkoina pauciloculata (Brady), He et al., 1965, p. 86, pl. VI, Figs. 9a, b;
10a, b; Lin et al., 1978, p. 108, pl. 28, Fig. 2; Research Party of Marine Geology,
Ministry of Geology and Mineral Resources & Institute of Geology, Chinese
Academy of Geological Sciences, 1989, p. 123, pl. 160, Fig. 11; Loeblich &
Tappan, 1994, p. 131, pl. 256, Figs. 1–5; Debenay, 2012, p. 174; Panchang &
Nigam, 2014, p. 30, pl. XXVIII, Figs. 18–20.

Measurement
Specimens Body length (µm) Body width (µm) Body thickness (µm)

H149-01 268 113 93
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Occurrence and Ecology
The Yellow Sea (St CJ-04) (32°10′ N, 124°00′ E), water depth 42.00 m, temper-
ature 17.02 °C, salinity 32.08 ‰, abundance 0.09 ind./g sed.

Fursenkoina pauciloculata (Brady, 1884)

ea d

b c

Fig. 17 a–e Fursenkoina pauciloculata (Brady, 1884), the same specimen with different side
views showing morphological features. b Anterior body portion showing aperture. c Apical view
showing cross section outline. Scale bar = 50 µm
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Distribution
Yellow Sea, East China Sea.

Gulf of Saint Lawrence, Japan, New Caledonia, Gulf of Mexico.

Description
Size about 260 µm in length. Test elongate, ovate in section, length:width ratio
about 2.4:1. Chambers high and narrow, slightly inflated, biserial throughout, but
twisted around test axis. Sutures oblique, slightly depressed. Wall calcareous,
hyaline, finely perforate, surface smooth. Aperture narrow, elliptical in shape,
extending up the face of the final chamber.

Remarks
Fursenkoina pauciloculata has been reported from sediments of the South Yellow
Sea (He et al., 1965) and the East China Sea (Research Party of Marine Geology,
Ministry of Geology and Mineral Resources & Institute of Geology, Chinese
Academy of Geological Sciences, 1989). In our investigation, it occurred in water
depth of 42.00 m in the Yellow Sea and with low abundance.

Fursenkoina schreibersiana (Czjzek, 1848) (Fig. 18)

Virgulina schreibersiana Czjzek, 1848, p. 147, pl. 13, Figs. 18–21; Heron-Allen &
Earland, 1915, p. 642, pl. 49, Figs. 1–12; Cushman, 1937c, p. 13, pl. 2,
Figs. 11–20; Cushman, 1942, p. 12, pl. 4, Fig. 1; Asano, 1950d, p. 7, Figs. 28, 29;
Hofker, 1951a, p. 241, text Fig. 160, 161; Asano, 1958, p. 15, text Figs. 1–4;
Graham & Militante, 1959, p. 90, pl. 13, Figs. 18–20.

Cassidella schreibersiana (Czjzek), Azazi, 1992, pl. 2, Fig. 89.
Fursenkoina schreibersiana (Czjzek), Belford, 1966, p. 136, pl. 9, Figs. 18–21;

Lin et al., 1978, p. 108, pl. 28, Fig. 3; Wang et al., 1988, p. 173, pl. XXX, Fig. 5;
Ōki, 1989, p. 142, pl. 18, Fig. 5; Research Party of Marine Geology, Ministry of
Geology and Mineral Resources & Institute of Geology, Chinese Academy of
Geological Sciences, 1989, p. 124, pl. 160, Fig. 10; Loeblich & Tappan, 1994,
p. 131, pl. 257, Figs. 1–12; Revets, 1996, p. 12, pl. 8, Figs. 5–8; Debenay, 2012,
p. 174.

Measurement

Occurrence and Ecology
The Yellow Sea (St 3000-02, St CJ-01) (29°59′–31°40′ N, 122°29′–123°00′ E),
water depth 29.40–42.77 m, temperature 22.33–22.40 °C, salinity 31.73–34.27 ‰,
abundance 0.02–0.80 ind./g sed.

Distribution
Yellow Sea, East China Sea.

Specimens Body length (µm) Body width (µm) Body thickness (µm)

D39-01 647 178 153
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Bay of Biscay, Celtic Sea, English Channel, Gulf of Saint Lawrence, Irish Sea
and St. George’s Channel, Japan, New Zealand, North Atlantic Ocean, Norway,
South Korea, United States, New Caledonia, Northeast U.S. Continental Shelf.

Fursenkoina schreibersiana (Czjzek, 1848)

a d e

b c

Fig. 18 a–e Fursenkoina schreibersiana (Czjzek, 1848), the same specimen with different side
views showing morphological features. b Anterior body portion showing aperture. c Apical view
showing cross section outline. Scale bar = 50 µm
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Description
Size about 650 µm in length. Test elongate, narrow, ovate in section, length:width
ratio about 3.6:1. Chambers high and narrow, slightly inflated, biserial throughout,
slightly twisted about the test axis. Sutures oblique, depressed. Wall calcareous,
hyaline, very finely perforate, surface smooth. Aperture narrow, slit-shaped,
extending up the face of the final chamber.

Remarks
Fursenkoina schreibersiana has been reported from the East China Sea (Wang
et al., 1988; Research Party of Marine Geology, Ministry of Geology and Mineral
Resources & Institute of Geology, Chinese Academy of Geological Sciences,
1989). It is a common species in the Yellow Sea and the East China Sea, especially
in the middle continental shelf area.

Genus Neocassidulina McCulloch, 1977

Neocassidulina abbreviata (Heron-Allen & Earland, 1924) (Fig. 19)

Bolivina limbata Brady var. abbreviata Heron-Allen & Earland, 1924a, p. 622,
pl. 36, Figs. 25–27.

Bolivina abbreviate Heron-Allen & Earland, Cushman, 1937c, p. 143, pl. 18,
Figs. 34, 35; Cushman, 1942, p. 33, pl. 9, Fig. 5.

Brizalina abbreviata (Heron-Allen & Earland), Hatta & Ujiié, 1992b, p. 172,
pl. 25, Fig. 8.

Neocassidulina abbreviata (Heron-Allen & Earland), Loeblich & Tappan, 1994,
p. 131, pl. 258, Figs. 1–7; Debenay, 2012, p. 175.

Measurement

Occurrence and Ecology
The Yellow Sea (St 3100-06) (31°00′ N, 124°59′ E), water depth 58.00 m, tem-
perature 22.00 °C, salinity 32.00 ‰, abundance 2.54 ind./g sed.

Distribution
Yellow Sea.

South Korea, New Caledonia, Timor sea, Beagle Gulf, Bonaparte Gulf, Sahul
Shelf.

Description
Size about 550 µm in length. Test elongate, flattened, lenticular in section, length:
width ratio about 3:1. Chambers biserial and rectilinear throughout, about six

Specimens Body length (µm) Body width (µm) Body thickness (µm)

D137-01 547 185 150
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chambers in each row, increasing rapidly in height. Sutures oblique, depressed.
Wall calcareous, distinctly perforate, glossy, surface smooth. Aperture an elongate
curved slit extending up the face of the final chamber parallel to the distal margin
and bordered by a narrow lip.

Neocassidulina abbreviata (Heron-Allen & Earland, 1924)

da

b

e

c

Fig. 19 a–e Neocassidulina abbreviata (Heron-Allen & Earland, 1924), same specimen with
different side of views showing morphological features. b Anterior body portion showing aperture.
c Apical view showing cross section outline. Scale bar = 50 µm
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Remarks
Neocassidulina abbreviata might be a tropical species mainly distributing in South
Pacific Ocean and Indian Ocean. In the Yellow Sea, it occurred only in one station
within the Yellow Sea Cold Water Mass region of water depth 58.00 m.

Family Bagginidae Cushman, 1927

Genus Cancris de Montfort, 1808

Cancris auriculus (Fichtel & Moll, 1798) (Fig. 20)

Nautilus auricula var. alpha Fichtel & Moll, 1798, p. 108, pl. 20, Figs. a–c.
Nautilus auricula var. beta Fichtel & Moll, 1798, p. 110, pl. 20, Figs. d–f.
Pulvinulina auricula (Fichtel & Moll), Cushman, 1921, p. 329, pl. 69, Fig. 3.
Cancris auriculus (Fichtel & Moll), Cushman, 1931, p. 72, pl. 15, Fig. 1a–c;

Cushman, 1940, p. 297, pl. 31, Fig. 8; Leroy, 1941c, p. 117, pl. 3, Figs. 7–9,
16–18; Cushman & Todd, 1942, p. 74, pl. 18, Figs. 1–11; pl. 23, Fig. 6; Asano,
1951e, p. 19, text Figs. 144, 145; Graham & Militante, 1951, p. 91, pl. 13, Fig. 18;
Leroy, 1964, p. F-39, pl. 6, Figs. 23, 24; Todd, 1965, p. 22, pl. 5, Fig. 5; He et al.,
1965, p. 94, pl. VIII, Fig. 6a–c; Belford, 1966, p. 96, pl. 15, Figs. 1–5; Murray,
1971, p. 137, pl. 57, Figs. 1–7; Sellier De Civrieux, 1977, p. 13, pl. 2, Figs. 1–8;
Lin et al., 1978, p. 86, pl. 19, Fig. 7; Rögl and Hansen, 1984, p. 67, pl. 26,
Figs. 3–8, text Fig. 28; Loeblich & Tappan, 1987, p. 545, pl. 591, Figs. 1–3; Wang
et al., 1988, p. 158, pl. XXIII, Fig. 13; Research Party of Marine Geology, Ministry
of Geology and Mineral Resources & Chinese University of Geosciences (Beijing),
1988, p. 189, pl. 16, Figs. 10–11; Ōki, 1989, p. 128, pl. 14, Fig. 8; Inoue, 1989,
pl. 30, Fig. 6; Research Party of Marine Geology, Ministry of Geology and Mineral
Resources & Institute of Geology, Chinese Academy of Geological Sciences, 1989,
p. 85, pl. 155, Fig. 7a–c; Hatta & Ujiié, 1992b, p. 179, pl. 29, Fig. 4; Panchang &
Nigam, 2014, p. 30, pl. XXVIII, Fig. 27; Loeblich & Tappan, 1994, p. 134, pl. 265,
Fig. 7–10; Debenay, 2012, p. 189.

Measurement

Occurrence and Ecology
The Yellow Sea (St CJ-01, St CJ-02, St CJ-04, St CJ-06, St 3300-04, St 3300-06,
St 3400-05, St 3400-06, St 3500-06, St 3875-03, St 3000-02) (29°59′–38°44′ N,
121°59′–127°00′ E), water depth 26.90–67.80 m, temperature 7.80–22.33 °C,
salinity 30.31–34.27 ‰, abundance 0.04–3.21 ind./g sed.

Specimens Body length (µm) Body width (µm) Body thickness (µm)

D12-01 473 323 188

D12-02 443 288 169
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Distribution
Yellow Sea, East China Sea, Okinawa Trough.

Cancris auriculus (Fichtel & Moll, 1798)

a b
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d

Fig. 20 a–f Cancris auriculus (Fichtel & Moll, 1798), two specimens showing morphological
variabilities. a–c Same specimen. d–f Another live specimen. b, e Lateral views. Scale
bars = 100 µm
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Bay of Biscay, Celtic Sea, English Channel, Irish Sea and St. George’s Channel,
Japan, Micronesia, Mozambique, North Atlantic Ocean, South Korea, United
Kingdom, United States, New Caledonia, Gulf of Mexico.

Description
Size about 450 µm in length. Test auriculate, lenticular in section, length:width
ratio about 1.5:1. Chambers increasing rapidly in breadth as added in a flaring
trochospiral coil, about six to seven in final whorl. Periphery smooth, with feathered
margin. Sutures depressed, arched on the spiral side, nearly radial around the
umbilicus on the opposite side. Wall calcareous, perforate, but with an imperforate
area above the aperture continuing into the imperforate umbilical apertural flap,
surface smooth. Aperture a low interiomarginal opening on the umbilical side.

Remarks
Cancris auriculus has been reported from the Yellow Sea (He et al., 1965), the East
China Sea (Wang et al., 1988; Research Party of Marine Geology, Ministry of
Geology and Mineral Resources & Institute of Geology, Chinese Academy of
Geological Sciences, 1989) and the Okinawa Trough (Research Party of Marine
Geology, Ministry of Geology and Mineral Resources & Chinese University of
Geosciences (Beijing), 1988). It is a common species in the middle continental shelf
sediments of the China Seas.

Family Eponididae Hofker, 1951

Genus Poroeponides Cushman, 1944

Poroeponides lateralis (Terquem, 1878) (Fig. 21)

Rosalina lateralis Terquem, 1878, p. 25, pl. 2, Fig. 11.
Poroeponides lateralis (Terquem), Cushman, 1940, p. 295, pl. 52, Fig. 14;

Cushman, 1944b, p. 34, pl. 4, Fig. 23a–b; Loeblich & Tappan, 1987, p. 550,
pl. 595, Figs. 1–3; Hottinger et al., 1993, p. 107, pl. 138, Figs. 1–9; Debenay, 2012,
p. 210.

Measurement

Occurrence and Ecology
Jiaozhou Bay, the Yellow Sea (St C1, St D7) (36°02′–36°06′ N, 120°10′–120°
22′ E), water depth 5.40–12.00 m, temperature 14.09–15.42 °C, salinity 30.77–
30.96 ‰, abundance 0.37–0.41 ind./g sed.

Specimens Body length (µm) Body width (µm) Body thickness (µm)

H146-01 822 544 265

H146-02(juvenile) 439 346 385
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Poroeponides lateralis (Terquem, 1878)

ba c

fed

Fig. 21 a–f Poroeponides lateralis (Terquem, 1878), two specimens showing morphological
variabilities. a–c An adult specimen with dorsal, lateral and ventral views. d–f A juvenile
specimen. Scale bars = 150 µm
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Distribution
Yellow Sea.

Celtic Sea, English Channel, Japan, New Zealand, North Atlantic Ocean, North
Pacific Ocean, South Korea, United States, Chesapeake Bay, New Caledonia,
Vineyard Sound, Gulf of Mexico, Mediterranean Sea.

Description
Size about 800 µm in length. Test elliptical in dorsal view, planoconvex to
biconvex with strongly elevated spiral side, length:width ratio about 1.5:1; dis-
tinctly compressed in side view, around 2:1 flattened laterally. About seven
chambers in final whorl. The last chamber with many pores scattered on ventral side
in adult age, but in juvenile age may have no pores. Sutures curved and oblique on
the spiral side, nearly radial on the umbilical side. Umbilical region depressed. Wall
calcareous, perforate, surface smooth. Primary aperture interiomarginal, extending
from the umbilicus to the peripheral margin and bordered above by a narrow lip.

Remarks
Poroeponides lateralis is a new record to China Seas. It occurred from Jiaozhou
Bay, the Yellow Sea, where the water depth was within 5.40–12.00 m, temperature
was 14.09–15.42 °C and salinity was 30.77–30.96 ‰. This species is characterized
by having many scattered pores in the last chamber on the umbilical side in adults,
thus is easily identified.

Family Rosalinidae Reiss, 1963

Genus Rosalina d’Orbigny, 1826

Rosalina bradyi (Cushman, 1915) (Fig. 22)

Discorbina globularis (d’Orbigny), Brady, 1884, p. 643, pl. 86, Fig. 8a–c.
Discorbis globularis var. brabyi, Cushman, 1915, p. 12, pl. 8, Fig. 1.
Discopulvinulina bradyi Asano, 1951, p. 4, Figs. 25, 26.
Rosalina bradyi (Cushman), Barker, 1960, pl. 86, Fig. 8a–c; He et al., 1965,

p. 89, pl. 7, Figs. 5a–c, 6a–c; Micropaleontology Group in Marine Geology
Department of Tongji University, 1978, p. 90, pl. IX, Figs. 20–22; Wang et al.,
1988, p. 156, pl. XXIII, Fig. 12; Research Party of Marine Geology, Ministry of
Geology and Mineral Resources & Institute of Geology, Chinese Academy of
Geological Sciences, 1989, p. 84, pl. 155, Figs. 4a–c; Hayward et al., 1999, p. 142,
pl. 11, Fig. 1; Debenay, 2012, p. 211; Panchang & Nigam, 2014, p. 32, pl. XXX,
Fig. 5.

Measurement
Specimens Body length (µm) Body width (µm) Body thickness (µm)

H38-01 416 337 152

H38-02 490 417 196
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Occurrence and Ecology
The Yellow Sea (St 3400-05, St 3500-02, St 3875-01), the Jiaozhou Bay (St C1,
St C3, St C4, St D7) and intertidal flat of the Qingdao Bay (34°00′–38°44′ N,

Rosalina bradyi (Cushman, 1915)

d
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Fig. 22 a–h Rosalina bradyi (Cushman, 1915), two specimens showing morphological
variabilities. a–c Same specimen. d–h Another specimen with different side of views. Scale
bars = 100 µm
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120°00′–122°30′ E), water depth 0.00–51.00 m, temperature 7.39–22.80 °C,
salinity 30.78–34.00 ‰, abundance 0.02–8.94 ind./g sed.

Distribution
Yellow Sea, East China Sea.

Bay of Biscay, Celtic Sea, English Channel, Japan, New Zealand, North Atlantic
Ocean, South Korea, New Caledonia, Mediterranean Sea.

Description
Size about 450 µm in length, length:width ratio about 1.2:1. Test ovate in shape,
planoconvex to concavoconvex, around 2.2:1 flattened laterally. Chambers
increased rapidly in size, about six to seven chambers in final whorl; chamber
surface with many minute pores on dorsal side; on the umbilical side chambers are
subtriangular and strongly overlapping, the final chamber occupying about
one-third of the circumference and the last one to two chambers usually hete-
rochromous. Sutures strongly curved and depressed. Umbilicus open, bordered by a
triangular umbilical flap from each chamber of the final whorl. Periphery subacute.
Wall calcareous, distinctly perforate, surface smooth, very coarse. Aperture a low
interiomarginal arch near the periphery on the umbilical side, with narrow bor-
dering lip.

Remarks
Rosalina bradyi has been reported from the Yellow Sea (He et al., 1965;
Micropaleontology Group in Marine Geology Department of Tongji University,
1978) and the East China Sea (Wang et al., 1988; Research Party of Marine
Geology, Ministry of Geology and Mineral Resources & Institute of Geology,
Chinese Academy of Geological Sciences, 1989). It is a common species usually
occurring in shallow water region of the continental shelf sediments in the Yellow
Sea and the East China Sea.

Rosalina floridana (Cushman, 1922) (Fig. 23)

Discorbis floridana Cushman, 1922a, p. 39, pl. 5, Figs. 11, 12; Cushman, 1931,
p. 21, pl. 4, Figs. 7a–8c; Cushman, 1949, p. 238, pl. 15, Figs. 16–18.

Rosalina floridana (Cushman), Schnitker, 1971, p. 210, pl. 5, Fig. 19; Research
Institute of petroleum exploration and development in the Ministry of petroleum
exploration and development & Nanjing Institute of Geology and Palaeontology,
Chinese Academy of Sciences, 1978, p. 20, pl. 10, Figs. 14, 15; Sgarrella &
Moncharmont-Zei, 1993, p. 218, pl. 17, Fig. 6; Debenay, 2012, p. 211.

Measurement
Specimens Body length (µm) Body width (µm) Body thickness (µm)

H80-01 135 120 68

H80-02 100 85 50

H80-03 85 75 40
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Occurrence and Ecology
The Yellow Sea (St CJ-02, St CJ-04, St 3400-05) and intertidal flat of the Qingdao
Bay (31°49′–36°00′ N, 120°30′–124°00′ E), water depth 3.00–42.00 m, tempera-
ture 2.00–17.54 °C, salinity 31.12–34.00 ‰, abundance 0.2–2.32 ind./g sed.

Rosalina floridana (Cushman, 1922)
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Fig. 23 a–i Rosalina floridana (Cushman, 1922), three specimens showing morphological
variabilities. a–c Same specimen. d–f Another specimen. g–i The third specimen. Scale
bars = 50 µm
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Distribution
Yellow Sea, Bohai Sea (Quaternary).

Canada, Celtic Sea, Gulf of Saint Lawrence, Japan, North Atlantic Ocean, South
Korea, Southern Ocean, United Kingdom, United States, Grand Bank, New
Caledonia, Scotian Shelf, Southeast U.S. Continental Shelf, Vineyard Sound, Gulf
of Mexico, Mediterranean Sea.

Description
Size small, about 120 µm in length, length:width ratio about 1.1:1. Test
planoconvex to concavoconvex, around 1.7:1 flattened laterally. Five chambers in
final whorl, on the umbilical side chambers are strongly overlapping, the final
chamber occupying about quarter of the circumference. Periphery subacute. Sutures
strongly curved, slightly depressed and curved back at the periphery. Umbilicus
open, bordered by a triangular umbilical flap from each chamber of the final whorl.
Wall calcareous, distinctly perforate, surface smooth, very fine and transparent.
Aperture a low interiomarginal arch near the periphery on the umbilical side.

Remarks
Rosalina floridana has been reported from the Quaternary sediment from littoral
zone of the Bohai Sea (Research Institute of petroleum exploration and develop-
ment in the Ministry of petroleum exploration and development & Nanjing Institute
of Geology and Palaeontology, Chinese Academy of Sciences, 1978), but the
Yellow Sea specimens were relatively smaller. This species usually occurred in
shallow water region of the Yellow Sea sediment near Yangtze Estuary.

Rosalina vilardeboana d’Orbigny, 1839 (Fig. 24)

Discorbina vilardeboana (d’Orbigny), Heron-Allen & Earland, 1932, p. 409,
pl. 13, Figs. 37–39.

Rosalina vilarbodeana Brady, 1884, p. 645, pl. 86, Figs. 9, 12; pl. 88, Fig. 2.
Rosalina vilarbodeana d’Orbigny, 1839, p. 44, pl. 6, Figs. 13–15;

Micropaleontology Group in Marine Geology Department of Tongji University,
1978, p. 91, pl. IX, Figs. 19, 23, 24; pl. X, Figs. 1–3; Research Party of Marine
Geology, Ministry of Geology and Mineral Resources & Institute of Geology,
Chinese Academy of Geological Sciences, 1989, p. 84, pl. 155, Fig. 6a–c.

Rosalina vilardeboana d’Orbigny, Todd, 1965, p. 13, pl. 3, Figs. 2, 5; Matoba,
1967, p. 257, pl. 26, Figs. 15a–c, 16a–c; 1970, p. 61, pl. 4, Fig. 11a–c; Zheng et al.,
1979, p. 169, pl. XVIII, Fig. 11; Wang et al., 1988, p. 156, pl. XXII, Figs. 17–18;
Ōki, 1989 (non d’Orbigny, 1939c), p. 128, pl. 14, Fig. 7.

Discorbis vilardeboanus (d’Orbigny, 1839), Hayward et al., 2015.

Measurement
Specimens Body length (µm) Body width (µm) Body thickness (µm)

H31-01 275 233 121

H31-02 267 230 88

H31-03 255 207 73
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Occurrence and Ecology
The Bohai Sea (St A8) and the Yellow Sea (St CJ-04, St 3400-08, St 3500-02,
St 3600-02, St 3700-01, St 3875-03) and intertidal flat of the Qingdao Bay

Rosalina vilardeboana d’Orbigny, 1839
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Fig. 24 a-i Rosalina vilardeboana d’Orbigny, 1839, three specimens showing morphological
variabilities. a–c Same specimen. d–f Another live specimen. g–i The third specimen. Scale
bars = 100 µm
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(32°10′–39°00′ N, 119°30′–124°00′ E), water depth 0.00–80.00 m, temperature
7.54–23.50 °C, salinity 30.82–38.00 ‰, abundance 0.02–2.98 ind./g sed.

Distribution
Bohai Sea, Yellow Sea, East China Sea.

Japan, New Zealand, North Atlantic Ocean, Norway.

Description
Size about 270 µm in length, length:width ratio about 1.2:1. Test concavoconvex,
around 2.4:1 flattened laterally. About two and a half whorls, six to seven chambers
in final whorl, which is usually heterochromous. Sutures curved, slightly depressed
and curved back at the periphery. Periphery rounded. Chambers on the umbilical
side are subtriangular and strongly overlapping, the final chamber occupying about
a quarter of the circumference. Umbilicus open, bordered by a triangular umbilical
flap or folium from each chamber of the final whorl. Wall calcareous, distinctly
perforate, surface smooth, fairly coarse. Aperture a low interiomarginal arch near
the periphery on the umbilical side, with narrow bordering lip.

Remarks
Rosalina vilardeboana has been reported from the South Yellow Sea
(Micropaleontology Group in Marine Geology Department of Tongji University,
1978; Research Party of Marine Geology, Ministry of Geology and Mineral
Resources & Institute of Geology, Chinese Academy of Geological Sciences,
1989). It is a common species in continental shelf sediments of the China Seas
(Wang et al., 1988). This species matches important features within the Genus of
Rosalina, such as test morphology and open umbilicus, which was bordered by a
triangular umbilical flap or folium from each chamber of the final whorl. Therefore
it should not be affiliated with the Genus Discorbis (Hayward et al., 2015).

Family Glabratellidae Loeblich & Tappan, 1964

Genus Murrayinella Farias, 1977

Murrayinella globosa (Millet, 1903) (Fig. 25)

Discorbina imperatoria (d’Orbigny) var. globosa Millett, 1903, p. 701, pl. 7,
Fig. 6a–c.

Rotalia erinacea Heron-Allen & Earland, 1915, p. 720, pl. 53, Figs. 23–26.
Pararotalia cf. imperatorial (d’Orbigny) var. globose (Millett), Chiji & Lopez,

1968, p. 109, pl. 12, Fig. 5.
Schackoiella (?) dissensa Mcculloch, 1977, p. 317, pl. 169, Figs. 5, 10–12.
Murrayinella erinacea (Heron-Allen & Earland), Farıas, 1977, p. 343, pl. 1,

Fig. 7.
Pararotalia globosa (Millett), Matta & Ujiiė, 1992b, p. 198, pl. 43, Fig. 5.
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Pararotalia murrayi (Heron-Allen & Earland), Ujiie, 1963, p. 239, pl. 3,
Figs. 3–9.

Schackoinella globosa (Millett), Loeblich & Tappan, 1994, p. 142, pl. 294,
Figs. 1–10; Micropaleontology Group in Marine Geology Department of Tongji
University, 1978, p. 93, pl. XI, Figs. 4–12.

Murrayinella globosa  (Millet, 1903)

a b c

d e f

Fig. 25 a–f Murrayinella globosa (Millet, 1903), two specimens showing morphological
variabilities. a–c A live specimen. d–f Another specimen. Scale bars = 100 µm

Family Glabratellidae Loeblich & Tappan, 1964 247



Ammonia globosa (Millett), Zheng et al., 1978, p. 49, pl. V, Figs. 7–11;
Research Party of Marine Geology, Ministry of Geology and Mineral Resources &
Institute of Geology, Chinese Academy of Geological Sciences, 1989, p. 87,
pl. 156, Fig. 6a, b.

Murrayinella globosa (Millett), Nomura & Takayanagi, 2000, p. 174, Fig. 1 nos
1–8; Debenay, 2012, p. 202.

Measurement

Occurrence and Ecology
Intertidal flat of the Qingdao Bay (36°00′ N, 120°30′ E), water depth 3.00 m, tem-
perature 1.50–26.50 °C, salinity 31.00–38.00 ‰, abundance 0.21–7.05 ind./g sed.

Distribution
Qingdao Bay of the Yellow Sea, East China Sea.

Japan, South Korea, New Caledonia.

Description
Test small, size about 230 µm in diameter, trochospirally enrolled, about six
chambers forming about two whorls. Sutures deeply depressed. Umbilicus closed.
Peripheral outline lobulated. Wall hyaline, perforate, surface hispid, fairly coarse.
Aperture a low interiomarginal slit.

Remarks
Murrayinella globosa has been identified as Schackoinella globosa
(Micropaleontology Group in Marine Geology Department of Tongji University,
1978) or Ammonia globosa (Research Party of Marine Geology, Ministry of
Geology and Mineral Resources & Institute of Geology, Chinese Academy of
Geological Sciences, 1989) in previous Chinese literature. In the Yellow Sea, it
occurred in intertidal flat sediments but not in continental shelf during several years
samplings, indicating it might be an intertidal environmental indicator.

Family Parrelloididae Hofker, 1956

Genus Cibicidoides Thalmann, 1939

Cibicidoides pseudoungeriana (Cushman, 1922) (Fig. 26)

Truncatulina pseudoungeriana Cushman, 1922, p. 97, pl. 20, Fig. 9.
Cibicides pseudoungeriana, Cushman, 1931, p. 123, pl. 22, Figs. 3–7.

Specimens Body length (µm) Body width (µm) Body thickness (µm)

H115-01 240 213 141

H115-02 228 203 123
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Cibicides pseudoungerianus (Cushman), He et al., 1965, p. 95, pl. IX, Fig. 1a–c;
Micropaleontology Group in Marine Geology Department of Tongji University,
1978, p. 92, pl. X, Figs. 22–24; Wang et al., 1988, p. 162, pl. XXV, Figs. 15–16;

Cibicidoides pseudoungeriana (Cushman, 1922)

b

d
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e f g

Fig. 26 a–g Cibicidoides pseudoungeriana (Cushman, 1922), two specimens showing morpho-
logical variabilities. a–d Same specimen. e–g Another specimen. b, f Lateral views. Arrow denotes
aperture. Scale bars = 100 µm
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Research Party of Marine Geology, Ministry of Geology and Mineral Resources &
Institute of Geology, Chinese Academy of Geological Sciences, 1989, p. 122,
pl. 161, Fig. 4.

Measurement

Occurrence and Ecology
The Yellow Sea (St CJ-06, St 3300-04, St 3300-06, St 3400-08, St 3500-02,
St 3875-01) and intertidal flat of the Qingdao Bay (32°29′–38°44′ N, 120°00′–125°
00′ E), water depth 0.00–80.00 m, temperature 1.50–23.50 °C, salinity 30.82–
36.00 ‰, abundance 0.10–7.83 ind./g sed.

Distribution
Yellow Sea, East China Sea.

Celtic Sea, Gulf of Saint Lawrence, Japan, Micronesia, New Zealand, North
Atlantic Ocean, South Korea, United States, Northeast U.S. Continental Shelf,
Southeast U.S. Continental Shelf, Vineyard Sound, Gulf of Mexico, Mediterranean
Sea.

Description
Size about 450 µm in length, length:width ratio about 1.2:1. Test biumbonate, or
spiral side flat while ventral side convex, around 2.1:1 flattened laterally, with about
two to three whorls. Eight to ten chambers in the final whorl. Sutures cured and
limbate on the spiral side; umbilical side with nearly straight and radial sutures
around the elevated umbo. Periphery somewhat angular. Wall calcareous, coarsely
perforate on the spiral side, perforations in early chambers only near the spiral
suture but cover most of the later chamber surfaces; umbilical side without pores.
Aperture a low interiomarginal and equatorial arch at the base of the apertural face,
on the periphery and above the keel of the previous whorl, bordered by a small lip.

Remarks
Cibicidoides pseudoungeriana has been identified as Cibicides pseudoungerianus
in Chinese literature from sediments of the South Yellow Sea (He et al., 1965;
Micropaleontology Group in Marine Geology Department of Tongji University,
1978) and from the East China Sea (Wang et al., 1988; Research Party of Marine
Geology, Ministry of Geology and Mineral Resources & Institute of Geology,
Chinese Academy of Geological Sciences, 1989). It is a common species in con-
tinental shelf sediments of the China Seas.

Cibicidoides subhaidingerii (Parr, 1950) (Fig. 27)

Truncatulina Haidingerii (d’Orbigny), Brady, 1884, p. 663, pl. 95, Fig. 7.

Specimens Body length (µm) Body width (µm) Body thickness (µm)

H4-01 507 431 181

H4-02 375 317 160
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Cibicides subhaidingeri Parr, 1950, p. 364, pl. 15, Fig. 7; Research Party of
Marine Geology, Ministry of Geology and Mineral Resources & Institute of
Geology, Chinese Academy of Geological Sciences, 1989, p. 123, pl. 161, Fig. 2;
Inoue, 1989, pl. 21, Fig. 1.

Cibicidoides subhaidingerii (Parr, 1950)  

a b c

d e f

g h i

Fig. 27 a–i Cibicidoides subhaidingerii (Parr, 1950), three specimens showing morphological
variabilities. a–c Same specimen. d–f Another specimen. g–i The third specimen. Scale
bars = 100 µm
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Cibicides subhaidingerii Parr, Barker, 1960, pl. 95, Fig. 7.
Cibicidoides yoitaensis Matsunaga, 1963, p. 117, pl. 52, Fig. 3a–c.
Cibicidoides subhaidingerii (Parr), Van Morkhoven et al., 1986, p. 95, pl. 28;

Jones, 1994, p. 99, pl. 95, Fig. 7; Robertson, 1998, p. 208, pl. 81, Fig. 4; Holbourn
et al., 2013, p. 204.

Measurement

Occurrence and Ecology
The Yellow Sea (St 3000-02) (29°59′ N, 123°00′ E), water depth 42.77 m, tem-
perature 22.33 °C, salinity 34.27 ‰, abundance 1.34 ind./g sed.

Distribution
Yellow Sea, East China Sea.

Japan, New Zealand, North Atlantic Ocean, South Korea, New Caledonia, Sahul
Shelf.

Description
Size about 300 µm in length, length:width ratio about 1.1:1. Test biconvex, or
spiral side slightly convex while umbilical side greatly convex, with about three
whorls, around 1.8:1 flattened laterally. Eight to nine chambers in the final whorl.
Sutures curved and limbate. Periphery rounded or petaloid. Wall calcareous, fine
and transparent, coarsely perforate on the spiral side, perforations in early chambers
only near the spiral suture but cover most of the later chamber surfaces, umbilical
side without pores. Aperture a low interiomarginal and equatorial arch at the base of
the apertural face, on the periphery and above the keel of the previous whorl,
bordered by a small lip.

Remarks
Cibicidoides subhaidingerii has been identified as Cibicides subhaidingeri from the
East China Sea (Research Party of Marine Geology, Ministry of Geology and
Mineral Resources & Institute of Geology, Chinese Academy of Geological
Sciences, 1989). In the Yellow Sea, it occurred in shallow water sediments with
water depth of 42.77 m.

Family Pseudoparrellidae Voloshinova, 1952

Genus Epistominella Husezima & Maruhasi, 1944

Epistominella naraensis (Kuwano, 1950) (Fig. 28)

Specimens Body length (µm) Body width (µm) Body thickness (µm)

D43-01 320 303 165

D43-02 293 263 148

D43-03 305 275 165
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Pseudoparella naraensis Kuwano, 1950, p. 317, tf. 6.
Epistominella naraensis (Kuwano), Matoba, 1967, p. 254, pl. 26, Fig. 11a–c;

Micropaleontology Group in Marine Geology Department of Tongji University,
1978, p. 91, pl. X, Figs. 4–6; Research Party ofMarine Geology, Ministry of Geology

Epistominella naraensis (Kuwano, 1950)
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Fig. 28 a–g Epistominella naraensis (Kuwano, 1950), two specimens showing morphological
variabilities. a–d Same specimen. e–g Another live specimen. c, f Lateral views. Arrow denotes
aperture. Scale bars = 50 µm
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and Mineral Resources & Institute of Geology, Chinese Academy of Geological
Sciences, 1989, p. 84, pl. 154, Fig. 8a–c; Wang et al., 1980, p. 193, pl. III, Fig. 21;
Wang et al., 1985, p. 48, 52, pl. 4, Fig. 19; Research Party of Marine Geology,
Ministry of Geology and Mineral Resources & Chinese University of Geosciences
(Beijing), 1988, p. 190, pl. 17, Figs. 6–7;Wang et al., 1988, p. 156, pl. XXII, Fig. 13.

Measurement

Occurrence and Ecology
The Yellow Sea (St CJ-01, St CJ-02, St 3400-05, St 3600-02, St 3600-06,
St 3600-08, St 3875-03) (31°39′–38°44′ N, 121°00′–127°00′ E), water depth
26.90–78.00 m, temperature 7.80–17.54 °C, salinity 30.31–32.98 ‰, abundance
0.04–0.78 ind./g sed.

Distribution
Yellow Sea, East China Sea, Okinawa Trough.

Gulf of Saint Lawrence, Irish Sea and St. George’s Channel, Japan, South
Korea, North Atlantic Ocean.

Description
Test small, about 100 µm in length, length:width ratio about 1.1:1, around 1.8:1
flattened laterally. Test subglobose, trochospiral, about three whorls visible on the
strongly convex spiral side. Chambers broad, low and crescentic, seven to eight
chambers in the final whorl. Sutures strongly oblique and depressed on spiral side
while radial and nearly straight on the flattened umbilical side. Periphery rounded.
Wall calcareous, hyaline, optically radial, perforate, surface smooth. Aperture an
interiomarginal slit extending along the basal suture and then up the depressed
apertural face of the final chamber, bordered by a narrow lip.

Remarks
Epistominella naraensis has been reported from the South Yellow Sea
(Micropaleontology Group in Marine Geology Department of Tongji University,
1978), the East China Sea (Research Party of Marine Geology, Ministry of Geology
and Mineral Resources & Institute of Geology, Chinese Academy of Geological
Sciences, 1989; Wang et al., 1980) and the Okinawa Trough (Research Party of
Marine Geology, Ministry of Geology and Mineral Resources & Chinese
University of Geosciences (Beijing), 1988) in previous Chinese literature. It is a
small species but rather common in the continental shelf of the China Seas. At first
glance, it resembles Buccella frigida in test shape and chamber morphology, but
they have totally different aperture and umbilical side view, thus were easily dis-
tinguished from each other.

Specimens Body length (µm) Body width (µm) Body thickness (µm)

H122-01 130 119 66

H122-02 98 80 47
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Family Discorbinellidae Sigal, 1952

Genus Discorbinella Cushman & Martin, 1935

Discorbinella subcomplanata (Parr, 1950) (Fig. 29)

Discorbinella subcomplanata (Parr, 1950)

c
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d

Fig. 29 a–d Discorbinella subcomplanata (Parr, 1950), the same specimen showing different side
of views. c Lateral view. Scale bar = 100 µm
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Discorbis subcomplanata Parr, 1950, p. 355, pl. 14, Figs. 1–2.
Rosalina subcomplanata (Parr, 1950), Zheng et al., 1979, p. 169, pl. XVIII,

Fig. 8.
Discorbinella subcomplanata (Parr, 1950), Hayward et al., 2015.

Measurement

Occurrence and Ecology
Intertidal flat of the Qingdao Bay (36°00′ N, 120°30′ E), water depth 0.00–3.00 m,
temperature 2.00–23.50 °C, salinity 32.00–34.00 ‰, abundance 0.22 ind./g sed.

Distribution
Qingdao Bay of the Yellow Sea.

Description
Size 270 µm in length. Test trochospiral, planoconvex, circular in outline, length:
width ratio about 1.1:1, around 2.6:1 flattened laterally. Chambers broad and low,
enlarging rapidly as added, about seven to eight chambers in final whorl; on the
umbilical side, each chamber with a projecting semicircular umbilical folium,
posterior end of the folium of earlier chambers leaving an indentation in the sutures.
Sutures slightly cured. Umbilical side flattened. Periphery rounded. Wall calcare-
ous, finely perforate, surface smooth. Primary aperture an interiomarginal arch at
the periphery, with a small secondary opening at the posterior end of the folium.

Remarks
Discorbinella subcomplanata had been identified as Rosalina subcomplanata in
Chinese literature (Zheng et al., 1979). It is a common species in intertidal sedi-
ments of the Yellow Sea but usually occurred with low abundance.

Family Planulinidae Bermúdez, 1952

Genus Hyalinea Hofker, 1951

Hyalinea balthica (Schröter, 1783) (Fig. 30)

Nautilus balthica Schröter, 1783, p. 20, pl. 1, Fig. 2.
Operculina complanata (Defrance), Parker & Jones, 1857, p. 285, pl. 11,

Figs. 3–4.
Nonionina elegans Williamson, 1858, p. 35, pl. 3, Figs. 74–75.
Operculina ammonoides (Gronovius), Brady, 1884, p. 745, pl. 112, Figs. 1, 2.
Hofkerinella balthica Bermudez, 1952, p. 74.

Specimens Body length (µm) Body width (µm) Body thickness (µm)

H120-01 270 235 90
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Hyalinea baltica (Schröter), Wang et al., 1985, p. 256, pl. 2, Fig. 4a–b; Research
Party of Marine Geology, Ministry of Geology and Mineral Resources & Institute
of Geology, Chinese Academy of Geological Sciences, 1989, p. 120, pl. 160,
Fig. 8a–b.

Hyalinea balthica (Schröter, 1783)
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Fig. 30 a–f Hyalinea balthica (Schröter, 1783), two specimens showing morphological
variabilities. a–c Same specimen. d–f Another specimen. b, e Lateral views. Scale bars = 50 µm
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Hyalinea balthica (Schröter), Barker, 1960, p. 230, pl. 112, Figs. 1–2; He et al.,
1965, p. 122, pl. XV, Fig. 7a–b; Loeblich & Tappan, 1987, p. 580, pl. 632,
Figs. 5–8; Research Party of Marine Geology, Ministry of Geology and Mineral
Resources & Chinese University of Geosciences (Beijing), 1988, p. 195, pl. 19,
Fig. 7; Wang et al., 1988, p. 164, pl. XXVI, Figs. 4–5; Jones, 1994, p. 110, pl. 112,
Figs. 1–2; Holbourn et al., 2013, p. 308; Panchang & Nigam, 2014, p. 33,
pl. XXXI, Fig. 8.

Measurement

Occurrence and Ecology
The Yellow Sea (St 3000-02) (29°59′ N, 123°00′ E), water depth 42.77 m, tem-
perature 22.33 °C, salinity 34.27 ‰, abundance 0.54 ind./g sed.

Distribution
Yellow Sea, East China Sea, Okinawa Trough.

Bay of Biscay, Celtic Sea, English Channel, Japan, New Zealand, North Atlantic
Ocean, Norway, South Korea, Mediterranean Sea.

Description
Size about 250 µm in length, length:width ratio about 1.3:1. Test discoidal, nearly
planispiral, semievolute on both sides, around 3.2:1 flattened laterally. Two to three
slowly enlarging whorls, eight to eleven chambers in the final whorl. Umbilical
margin of the chambers with folium. Sutures radial, slightly cured, limbate, ele-
vated. Periphery angular. Wall calcareous, optical radial, finely perforate, surface
smooth. Aperture a low equatorial and interiomarginal arch, bordered above by a
narrow lip.

Remarks
Hyalinea balthica has been reported from the South Yellow Sea (He et al., 1965),
the East China Sea (Wang et al., 1985, 1988; Research Party of Marine Geology,
Ministry of Geology and Mineral Resources & Institute of Geology, Chinese
Academy of Geological Sciences, 1989) and the Okinawa Trough (Research Party
of Marine Geology, Ministry of Geology and Mineral Resources & Chinese
University of Geosciences (Beijing), 1988) in Chinese literature. It is a common
species usually occurring in shallow water sediments of the Yellow Sea.

Specimens Body length (µm) Body width (µm) Body thickness (µm)

D18-01 260 220 62

D18-02 297 271 86

D18-03 293 253 77

D18-04 231 199 72
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Family Cibicididae Cushman, 1927

Genus Cibicides de Montfort, 1808

Cibicides wuellerstorfi (Schwager, 1866) (Fig. 31)

Cibicides wuellerstorfi (Schwager, 1866)
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Fig. 31 a–i Cibicides wuellerstorfi (Schwager, 1866), three specimens showing morphological
variabilities. a–c A live specimen. d–f Another live specimen. g–i A fossil specimen. Scale
bars = 200 µm
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Anomalina wuellerstorfi, Schwager, 1866, p. 258, pl. 7, Figs. 105, 107.
Truncatulina americana Cushman, 1918, p. 68, pl. 23, Fig. 2.
Discorbis sp. Cushman, 1923, p. 39, pl. 5, Figs. 5–6.
Planulina wuellerstorfi (Schwager), Barker, 1960, p. 192, pl. 93, Fig. 9.
Cibicides wuellerstorfi (Schwager), Leroy, 1941a, p. 46, pl. 1, Figs. 27–29;

Hofker, 1951a, p. 350, text Fig. 237; Leroy, 1964, p. F-45, pl. 8, Figs. 25, 26;
Pflum and Frerichs, 1976, p. 116, pl. 4, Figs. 2–4; Srinivasan and Sharma, 1980,
p. 56, pl. 8, Figs. 11–13; Research Party of Marine Geology, Ministry of Geology
and Mineral Resources & Chinese University of Geosciences (Beijing), 1988,
p. 195, pl. 19, Fig. 3; Akimoto, 1990, p. 195, pl. 23, Fig. 17.

Measurement

Occurrence and Ecology
The Yellow Sea (St CJ-01, St CJ-04, St CJ-06, St 3300-04, St 3400-06, St 3400-08,
St 3500-10, St 3600-06, St 3600-08) (31°39′–36°00′ N, 122°30′–125°00′ E), water
depth 26.90–81.00 m, temperature 9.12–17.02 °C, salinity 30.31–33.39 ‰, abun-
dance 0.08–2.64 ind./g sed.

Distribution
Yellow Sea, Okinawa Trough.

Bay of Biscay, Japan, Micronesia, New Zealand, North Atlantic Ocean, Norway,
South Korea, New Caledonia, Arctic Ocean, Gulf of Mexico, Mediterranean Sea.

Description
Size about 520 µm in length, length:width ratio about 1.2:1, around 2.5:1 flattened
laterally. Test reniform in outline, planoconvex, spiral side flat and evolute;
umbilical side convex and involute, with a large umbo. Nine to ten chambers in the
final whorl. Periphery basically smooth. Sutures curved, limbate, thickened and
elevated on spiral side while depressed on umbilical side. Wall calcareous, optical
radial, transparent, spiral side coarsely perforate, the pores being filled in earlier
chambers by lamellar thickening of the wall, umbilical side finely perforate and
peripheral keel imperforate, surface smooth. Aperture a low interiomarginal equa-
torial opening that extends a short distance onto the umbilical side but continues
along the spiral suture on the spiral side.

Remarks
Cibicides wuellerstorfi has been reported from the Okinawa Trough (Research
Party of Marine Geology, Ministry of Geology and Mineral Resources & Chinese
University of Geosciences (Beijing), 1988) in previous Chinese literature. It is a

Specimens Body length (µm) Body width (µm) Body thickness (µm)

D45-01 560 458 181

D45-02 497 426 152

D45-03 521 410 203
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very common species in the continental shelf sediments of the Yellow Sea with
water depth of 26.90–81.00 m.

Genus Lobatula Fleming, 1828

Lobatula lobatula (Walker & Jacob, 1798) (Fig. 32)

Nautilus lobatulus Walker & Jacob, 1798, p. 642, pl. 14, Fig. 36.
Lobatula vulgaris Fleming, 1828, p. 232.
Truncatulina lobatula d’Orbigny, Brady, 1884, p. 660, pl. 92, Fig. 10; pl. 93,

Figs. 1, 4–5; pl. 115, Figs. 4–5.
Cibicides lobatulus (Walker & Jacob), Cushman, 1931, p. 118, pl. 21, Fig. 3a–c;

Cushman, 1940, p. 335, pl. 36, Fig. 11; Asano, 1951, p. 17, Figs. 36–38; Cushman,
Todd & Post, 1954, p. 371, pl. 91, Figs. 27, 28; Graham & Militante, 1959, p. 116,
pl. 19, Fig. 12; Perelis and Reiss, 1975, p. 76, pl. 1, Figs. 1–6; Micropaleontology
Group in Marine Geology Department of Tongji University, 1978, p. 92, pl. X,
Figs. 28–30; Wang et al., 1980, p. 196, pl. IX, Figs. 16–17; p. 197, pl. XI,
Figs. 10–11; Wang et al., 1988, p. 162, pl. XXV, Figs. 12–14; Research Party of
Marine Geology, Ministry of Geology and Mineral Resources & Chinese
University of Geosciences (Beijing), 1988, p. 194, pl. 19, Fig. 4; Research Party of
Marine Geology, Ministry of Geology and Mineral Resources & Institute of
Geology, Chinese Academy of Geological Sciences, 1989, p. 122, pl. 161, Figs. 1,
3; Van Marle, 1991, p. 198, pl. 21, Figs. 12–14.

Lobatula lobatula (Walker & Jacob), Loeblich & Tappan, 1987, p. 583, pl. 637,
Figs. 10–13; Loeblich & Tappan, 1994, p. 150, pl. 316, Figs. 8–11; pl. 319,
Figs. 1–7; Debenay, 2012, p. 201.

Measurement

Occurrence and Ecology
The Yellow Sea (St 3875-01) (38°44′ N, 121°59′ E), water depth 51.00 m, tem-
perature 7.39 °C, salinity 31.62 ‰, abundance 0.16 ind./g sed.

Distribution
Yellow Sea, East China Sea, Okinawa Trough.

Bay of Biscay, Bay of Fundy, Canada, Celtic Sea, English Channel, Gulf of
Saint Lawrence, Irish Sea and St. George’s Channel, Japan, Micronesia, New
Zealand, North Atlantic Ocean, Norway, South Pacific Ocean, Southern Ocean,
United States, Chesapeake Bay, Grand Bank, Northeast U.S. Continental Shelf,
Scotian Shelf, Vineyard Sound, Arctic Ocean.

Specimens Body length (µm) Body width (µm) Body thickness (µm)

H39-01 428 316 98

Family Cibicididae Cushman, 1927 261



Description
Size 428 µm in length, length:width ratio about 1.4:1, around 3.2:1 flattened lat-
erally. Test trochospiral and planoconvex, spiral side flat and evolute, umbilical side
convex and involute. With about three and half whorls, nine chambers in the final
whorl. Sutures thickened, curved and slightly depressed, limbate. Periphery

Lobatula lobatula (Walker & Jacob, 1798)

ed

cba

Fig. 32 a–e Lobatula lobatula (Walker & Jacob, 1798), a live specimen showing different side of
views. b Lateral view. Arrow denotes aperture. Scale bar = 100 µm
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carinate, outline lobulate. Wall calcareous, spiral side coarsely perforate, but keel,
apertural lip and area bordering the aperture are imperforate, surface smooth.
Aperture an interiomarginal, equatorial arch, bordered by a lip and extending onto
the spiral side beneath a narrow folium.

Remarks
Lobatula lobatula has been identified as Cibicides lobatulus from the South Yellow
Sea (Micropaleontology Group in Marine Geology Department of Tongji
University, 1978; Wang et al., 1980), the East China Sea (Wang et al., 1988;
Research Party of Marine Geology, Ministry of Geology and Mineral Resources &
Institute of Geology, Chinese Academy of Geological Sciences, 1989) and the
Okinawa Trough (Research Party of Marine Geology, Ministry of Geology and
Mineral Resources & Chinese University of Geosciences (Beijing), 1988) in pre-
vious Chinese literature. This species is easily recognized by characterized mor-
phology. Its abundance is low in China Seas.

Family Acervulinidae Schultze, 1854

Genus Planogypsina Bermúdez, 1952

Planogypsina acervalis (Brady, 1884) (Fig. 33)

Planorbulina acervalis Brady, 1884, p. 657, pl. 92, Fig. 4; Brady, Parker & Jones,
1888, p. 227, pl. 46, Fig. 11; Cushman, 1915, p. 29, text Fig. 32; pl. 14, Fig. 1;
Cushman, 1931b, p. 130, p. 25, Fig. 1a–b; Said, 1949, p. 43, pl. 4, Fig. 28;
Cushman, Todd & Post, 1954, p. 372, pl. 82, Fig. 14; pl. 91, Figs. 34–36; Graham
& Militante, 1959, p. 118, pl. 19, Fig. 16; Hofker, 1964, p. 85, Figs. 217–219;
Todd, 1965, p. 54, pl. 22, Fig. 2; Zheng et al., 1978, p. 234, pl. XXII, Fig. 1a–c;
Baccaert, 1987, p. 220, pl. 88, Figs. 1–3; Hatta & Ujiié, 1992b, p. 189, pl. 38,
Fig. 1; Loeblich & Tappan, 1994, p. 151, pl. 326, Figs. 1–10; Panchang & Nigam,
2014, p. 34, pl. XXXII, Fig. 2.

Planogypsina acervalis (Brady, 1884), Hottinger et al., 1993, p. 125, pl. 169,
Figs. 1–9; pl. 170, Figs. 1–8; Parker, 2009, p. 697, Figs. 490a–d, 491a–i; Debenay,
2012, p. 246.

Measurement
Specimens Body length (µm) Body width (µm) Body thickness (µm)

EP2-01 703 573 291

EP2-02 (juvenile) 305 260 146

EP2-03 (juvenile) 282 248 137
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Occurrence and Ecology
Qingdao Bay (36°00′ N, 120°30′ E), water depth 3.00 m, temperature 24.50 °C,
salinity 31.00 ‰.

Planogypsina acervalis (Brady, 1884)

a b c

d e f
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Fig. 33 a–i Planogypsina acervalis (Brady, 1884), three specimens showing morphological
variabilities. a–d An adult specimen. e, f A juvenile specimen. g–i Another juvenile specimen.
Scale bars = 100 µm
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Distribution
Qingdao Bay of the Yellow Sea.

Bay of Biscay, Japan, Micronesia, New Zealand, North Atlantic Ocean, United
States, Gulf of Mexico.

Description
Size about 700 µm in length, length:width ratio about 1.2:1. Test yellowish to
brownish, discoidal, spiral side convex, umbilical side concave, around 2:1 flat-
tened laterally. About nine chambers in the final whorl in adult. Early stage with
globular chambers in planispiral arrangement, later chambers elongate to vermiform
and added irregularly in a single layer. Wall calcareous, perforated by septal pores.

Remarks
Planogypsina acervalis was found attached to Enteromorpha prolifera, a green
algae, which might have been floated from offshore waters of other sea area.
However, many juvenile specimens were sampled, indicating it might be also
inhabited in the Qingdao Bay, the Yellow Sea.

Family Epistomariidae Hofker, 1954

Genus Pseudoeponides Uchio, 1950

Pseudoeponides japonicus Uchio, 1950 (Fig. 34)

Ammonia faceta, He et al., 1965, p. 104, pl. XI, Fig. 4a–c.
Pseudoeponides japonicus Uchio, 1950, p. 190, text Fig. 16; Asano, 1951e,

p. 19, text Figs. 138–140; Leroy, 1964, p. F-39, pl. 9, Figs. 20–22; Loeblich &
Tappan, 1987, p. 602, pl. 667, Figs. 10–12; Research Party of Marine Geology,
Ministry of Geology and Mineral Resources & Institute of Geology, Chinese
Academy of Geological Sciences, 1989, p. 86, pl. 156, Fig. 1a–c;
Micropaleontology Group in Marine Geology Department of Tongji University,
1978, p. 91, pl. X, Figs. 7–12; Loeblich & Tappan, 1994, p. 156, pl. 338,
Figs. 1–12.

Measurement

Occurrence and Ecology
The Yellow Sea (St 3400-06, St 3400-08) (33°59′ N, 123°00′–123°58′ E), water
depth 68.10–80.00 m, temperature 9.90–10.01 °C, salinity 32.94 ‰, abundance
0.04–0.09 ind./g sed.

Specimens Body length (µm) Body width (µm) Body thickness (µm)

H89-01 260 215 92

H89-02 213 195 87
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Distribution
Yellow Sea, East China Sea.

South Korea, Sahul Shelf.

Description
Size about 250 µm in length, length:width ratio about 1.1:1. Test biconvex, three
whorls on spiral side, around 2.2:1 flattened laterally. Chambers crescentic, five to

Pseudoeponides japonicus Uchio, 1950

a b c
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Fig. 34 a–f Pseudoeponides japonicus Uchio, 1950, two specimens showing morphological
variabilities. a–c Same specimen. d–f Another live specimen. Scale bars = 50 µm
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six chambers in the final whorl. Sutures slightly curved, strongly oblique and
slightly depressed. Wall calcareous, very finely perforate, surface smooth. Aperture
an interiomarginal arch, curved on umbilical side forming a hooklike shape,
meeting with antecedent aperture traces in ventral chambers forming a swirled
shape in ventral view.

Remarks
Pseudoeponides japonicus has been reported from the South Yellow Sea
(Micropaleontology Group in Marine Geology Department of Tongji University,
1978) and the East China Sea (Research Party of Marine Geology, Ministry of
Geology and Mineral Resources & Institute of Geology, Chinese Academy of
Geological Sciences, 1989) in Chinese literature. It is a common species but usually
occurred with low abundance in continental shelf sediments of the China Seas.

Family Nonionidae Schultze, 1854

Genus Haynesina Banner & Culver, 1978

Haynesina depressula (Walker & Jacob, 1798) (Fig. 35)

Nautilus depressulus Walker & Jacob, 1798, p. 641, pl. 14, Fig. 33.
Nonion depressulum (Walker & Jacob), Cushman, 1930, p. 3, pl. 1, Figs. 3–6;

Research Institute of petroleum exploration and development in the Ministry of
petroleum exploration and development & Nanjing Institute of Geology and
Palaeontology, Chinese Academy of Sciences, 1978, p. 33, pl. 5, Fig. 10.

Haynesina depressula depressula (Walker & Jacob), Hayward et al., 1997,
p. 98, pl. 19, Figs. 4–7.

Haynesina depressula (Walker & Jacob), Hayward et al., 1999, p. 158, pl. 15,
Figs. 10–11; Debenay, 2012, p. 222.

Measurement

Occurrence and Ecology
The Yellow Sea (St 3400-06, St 3600-06, St 3600-08) and the Jiaozhou Bay (St C1,
St D7) (33°59′–36°06′ N, 120°10′–123°59′ E), water depth 4.41–78.00 m, tem-
perature 9.12–15.42 °C, salinity 30.77–33.31 ‰, abundance 0.19–10.56 ind./g sed.

Specimens Body length (µm) Body width (µm) Body thickness (µm)

H67-01 381 315 165

H67-02 291 235 131

H67-03 292 263 142
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Distribution
Yellow Sea, Bohai Sea.

Australia, Bay of Biscay, Celtic Sea, English Channel, Irish Sea and St. George’s
Channel, Japan, New Zealand, North Atlantic Ocean, Norway, South Korea, South
Pacific Ocean, New Caledonia, Mediterranean Sea.

Haynesina depressula (Walker & Jacob, 1798)
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Fig. 35 a–f Haynesina depressula (Walker & Jacob, 1798), two specimens showing morpho-
logical variabilities. a–c Same specimen. d–f Another live specimen. Scale bars = 100 µm
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Description
Size about 320 µm in length, length:width ratio about 1.2:1. Test planispiral,
involute, biumbilicate, around 1.8:1 flattened laterally. About nine chambers per
whorl, enlarging gradually as added. Periphery broadly rounded. Sutures curved
and depressed, narrow, symmetrical on both sides, deeply incised near the
umbilicus. Without distinct umbo on both sides. Wall calcareous, perforate, surface
with minute granular.

Remarks
Haynesina depressula has been identified as Nonion depressulum in previous
Chinese literature (Research Institute of petroleum exploration and development in
the Ministry of petroleum exploration and development & Nanjing Institute of
Geology and Palaeontology, Chinese Academy of Sciences, 1978) from the Bohai
Sea. It is a common and abundant species in the continental shelf sediments of the
Yellow Sea of water depth of 4.41–78.00 m.

Haynesina depressula subsp. simplex (Cushman, 1933) (Fig. 36)

Elphidium simplex Cushman, 1933c, p. 52, pl. 12, Figs. 8, 9; Cushman, 1939a,
p. 62, pl. 17, Fig. 10; Asano, 1960, p. 200, pl. 22, Fig. 4; Azazi, 1992, pl. 1,
Figs. 20, 21; Wang et al., 1988, p. 170, pl. XXVIII, Figs. 18–19; Loeblich &
Tappan, 1994, p. 170, pl. 385, Figs. 1–12.

Measurement

Occurrence and Ecology
TheYellowSea (St 3600-02) and Intertidalflat of theQingdaoBay (35°59′–36°00′ N,
120°30′–120°59′ E),water depth 0.00–33.00 m, temperature 2.50–18.30 °C, salinity
31.30–36.00 ‰, abundance 0.05–0.43 ind./g sed.

Distribution
Yellow Sea, East China Sea.

Australia, Japan, South Pacific Ocean, New Caledonia.

Description
Size about 290 µm in length, length:width ratio about 1.2:1. Test planispiral,
involute, biumbilicate, around 1.8:1 flattened laterally. About eight to nine chambers
per whorl, enlarging gradually as added. Periphery rounded. Sutures curved and
depressed, deeply incised near the umbilicus, forming wide grooves on both sides.
With umbo on each side, the size of umboes on two sides may be same or different,
ranging from 10 to 63 µm (on average of 36 µm). Wall calcareous, perforate, sur-
face smooth, except to the suture regions, which are filled with minute granules.

Specimens Body length (µm) Body width (µm) Body thickness (µm)

H92-01 277 232 135

H92-02 307 262 145

H92-03 283 232 121
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Remarks
Haynesina depressula simplex has been identified as Elphidium simplex in previous
Chinese literature (Wang et al., 1988) from the East China Sea. In the Yellow Sea, it
is distributed from intertidal flat to shallow water region of water depth 0–33 m.

Haynesina depressula subsp. simplex (Cushman, 1933)
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Fig. 36 a–i Haynesina depressula subsp. simplex (Cushman, 1933), three specimens showing
morphological variabilities. a–c Same specimen. d–f Another specimen. g–i The third specimen.
Scale bars = 100 µm

270 Order Rotaliida Delage et Hérouard, 1896



This species is characterized by having a big umbo on each side, although the umbo
may differ in size. In comparison with H. depressula, H. depressula simplex likely
prefer more shallow water environment.

Genus Nonion de Montfort, 1808

Nonion belridgense Barbat & Johnson, 1934 (Fig. 37)

Nonion belridgense Barbat & Johnson, 1934, p. 11, pl. 1, Figs. 8, 9; He et al., 1965,
p. 112, pl. XIII, Fig. 14a, b.

Measurement

Occurrence and Ecology
The Yellow Sea (St CJ-02, St CJ-06, St 3000-02, St 3600-02) (31°49′–35°59′, 121°
00′–122°59′ E), water depth 33.80–40.00 m, temperature 10.35–17.54 °C, salinity
31.11–31.59 ‰, abundance 0.06–0.16 ind./g sed.

Distribution
Yellow Sea.

Description
Size about 420 µm in length, length:width ratio about 1.4:1. Test planispiral, ovate
in out line, coiling involute, laterally compressed and biumbilicate, around 1.4:1
flattened laterally. Ten to eleven chambers, umbilici filled with pustules on inner
margins of the chambers. Sutures curved, depressed near the umbilici. Periphery
rounded, outline smooth. Wall calcareous, surface smooth except for the granular
region and sutures. Aperture a low interiomarginal and equatorial slit at the base of
the arched apertural face, extending laterally nearly to the umbilici.

Remarks
Nonion belridgense has been reported from sediments of the South Yellow Sea in
previous Chinese literature (He et al., 1965). It is a common species but usually
with low abundance occurring in continental shelf sediments of the Yellow Sea,
water depth of 33.80–40.00 m.

Nonion sinensis [Wang, 1978] nov. stat. (Fig. 38)

Nonion sinensis sp. nov., Micropaleontology Group in Marine Geology
Department of Tongji University, 1978, p. 97, pl. XIV, Figs. 28–29.

Specimens Body length (µm) Body width (µm) Body thickness (µm)

D3-01 426 296 220

D3-02 441 315 227

D3-03 388 261 183
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Nonion belridgense Barbat & Johnson, 1934
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Fig. 37 a–i Nonion belridgense Barbat & Johnson, 1934, three specimens showing morpholog-
ical variabilities. a–c Same specimen. d–f Another specimen. g–i The third specimen. Scale
bars = 100 µm
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Nonion sinensis [Wang, 1978] nov. stat.
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Fig. 38 a–i Nonion sinensis [Wang, 1978], three specimens showing morphological variabilities.
a–c Same specimen. d–f A live specimen. g–i The third specimen. b, e, h Lateral views. Scale
bars = 100 µm
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Measurement

Nomenclature
Nonion sinensis was established by Micropaleontology Group in Marine Geology
Department of Tongji University (1978) in a Chinese local publication. According
to International Code of Zoological Nomenclature (International Commission on
Zoological Nomenclature, 1999), Recommendation 51D in Article 51.2.1, “Author
anonymous, or anonymous but know or inferred,… if the authorship is known or
inferred from external evidence, the name of the author, if cited, should be enclosed
in square brackets to show the original anonymity.” Therefore, we assigned Dr. Pin
Xian Wang as the author since he guided the book publication.

Diagnosis
Size about 300 µm in length. Test yellowish, planispiral, circular in outline, coiling
involute, biumbilicate, length:width ratio about 1.2:1. About seven chambers in the
final whorl. Sutures radial to slightly curved, depressed near the umbilici. Periphery
subangular. Umbilici filled with very minute pustules. Wall calcareous, fine and
transparent, surface smooth except for the granular region and sutures. Aperture a
low interiomarginal and equatorial.

Etymology
The Latin adjective sinicus (Chinese), referring to the location for discovery of this
species.

Occurrence and Ecology
The Bohai Sea (St 26, St A8, St 6, St 19, St 11, St 14, St 31) and the Yellow Sea
(St CJ-01) (31°40′–39°00′ N, 119°30′–122°29′ E), water depth 24.00–29.40 m,
temperature 2.25–22.40 °C, salinity 30.11–31.73 ‰, abundance 0.02–0.40
ind./g sed.

Distribution
Bohai Sea, Yellow Sea.

Description
Size about 330 µm in length, length:width ratio about 1.2:1. Test yellowish,
planispiral, circular in outline, coiling involute, biumbilicate, around 2:1 flattened
laterally. Seven to eight chambers. Sutures radial to slightly curved, distinctly
depressed near the umbilici. Periphery subangular. Umbilici filled with very minute
pustules. Wall calcareous, fine and transparent, surface smooth except for the
granular region and sutures. Aperture a low interiomarginal and equatorial slit at the
base of the arched apertural face, extending laterally nearly to the umbilici.

Specimens Body length (µm) Body width (µm) Body thickness (µm)

B6-01 316 268 147

B6-02 290 251 125

B6-03 333 290 138

B6-04 387 338 157
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Remarks
Nonion sinensis was established by the anonymous publication of
Micropaleontology Group in Marine Geology Department of Tongji University
(1978). This book was guided by Dr. Pin Xian Wang, therefore the right species
name should be Nonion sinensis [Wang, 1978]. This species is characterized by
having a yellowish color test, which is rounded in outline. It is a very common
species in the Yellow Sea.

Genus Nonionella Cushman, 1926

Nonionella basiloba Cushman & McCulloch, 1940 (Fig. 39)

Nonionella basiloba Cushman & McCulloch, 1940, p. 162, pl. 18, Fig. 3;
Micropaleontology Group in Marine Geology Department of Tongji University,
1978, p. 99, pl. XIII, Figs. 13–15; Panchang & Nigam, 2014, p. 36, pl. XXXIV,
Fig. 2.

Measurement

Occurrence and Ecology
The Yellow Sea (St 3050-01, St 2950-02) (28°57′–30°31′ N, 122°59′–123°00′ E),
water depth 46.50–60.70 m, temperature 23.18–24.20 °C, salinity 32.67–33.69 ‰,
abundance 0.42–0.75 ind./g sed.

Distribution
Yellow Sea.

South Korea, Gulf of Mexico.

Description
Size about 300 µm in length, length:width ratio about 1.5:1. Test in a low tro-
chospiral coil, ovate in outline, slightly compressed, around 1.2:1 flattened laterally.
Spiral side partially evolute around umbonal boss, umbilical side involute. Seven to
eight chambers, the last one forming a flaplike projection beside the umbilicus, those
of successive chambers overlapping. The last chamber covered full length of the test,
until to the posterior end. Sutures radial to slightly curved. Periphery rounded,
outline smooth. Wall calcareous, optically granular, finely perforate, transparent,
surface smooth and without pustules. Aperture a small interiomarginal arch.

Specimens Body length (µm) Body width (µm) Body thickness (µm)

H166-01 309 200 186

H166-02 295 192 156
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Remarks
Nonionella basiloba has been reported from sediment of the South Yellow Sea
(Micropaleontology Group in Marine Geology Department of Tongji University,
1978). This species is characterized by having a very long final chamber, which

Nonionella basiloba Cushman & McCulloch, 1940

a b c
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Fig. 39 a–f Nonionella basiloba Cushman & McCulloch, 1940, two specimens showing
morphological variabilities. a–c Same specimen. d–f Another specimen. b, e Lateral views. Scale
bars = 100 µm
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covered full length of the longitudinal axis of the test. Its abundance is usually low
in the Yellow Sea.

Nonionella decora Cushman & McCulloch, 1940 (Fig. 40)

a b c

d e f

g h i

Nonionella decora Cushman & McCulloch, 1940

Fig. 40 a–i Nonionella decora Cushman & McCulloch, 1940, three specimens showing
morphological variabilities. a–c A live same specimen. d–f Another live specimen. g–i The
third specimen. b, e, h Lateral views. Scale bars = 100 µm
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Nonionella decora Cushman & McCulloch, 1940, p. 160, pl. 7, Figs. 11–12; He
et al., 1965, p. 118, pl. XIV, Fig. 8a–b; Research Party of Marine Geology,
Ministry of Geology and Mineral Resources & Institute of Geology, Chinese
Academy of Geological Sciences, 1989, p. 130, pl. 162, Fig. 8.

Pseudononion decorum (Cushman & McCulloch, 1940), Hayward et al., 2015.

Measurement

Occurrence and Ecology
The Yellow Sea (St 3000-02, St CJ-01, St CJ-02, St CJ-04, St 3400-05, St 3400-08, St
3600-06) (29°59′–35°58′ N, 122°29′–124°00′ E), water depth 26.90–70.00 m, tem-
perature 9.19–17.02 °C, salinity 30.31–34.27 ‰, abundance 0.12–2.41 ind./g sed.

Distribution
Yellow Sea, Okinawa Trough.

California, Mississippi, Gulf of Mexico, Peru.

Description
Size about 320 µm in length, length:width ratio about 1.3:1. Test in a low tro-
chospiral coil, ovate in outline, slightly compressed, around 1.9:1 flattened laterally.
Spiral side partially evolute around umbonal boss, umbilical region with minute
granules; umbilical side involute. Ten to eleven chambers, one and half whorls
visible. The last chamber covered more than half of the test length. Sutures curved
and slightly depressed, limbate. Periphery rounded, outline smooth. Wall calcare-
ous, finely perforate, transparent, surface smooth except for the umbilical region on
spiral side. Aperture a small interiomarginal arch, extending somewhat onto the
umbilical side.

Remarks
Nonionella decora has been reported from sediments of the South Yellow Sea (He
et al., 1965) and the Okinawa Trough (Research Party of Marine Geology, Ministry
of Geology and Mineral Resources & Institute of Geology, Chinese Academy of
Geological Sciences, 1989) in previous Chinese literature. This species was com-
bined as Pseudononion decorum by Hayward et al. (2015). However, the Genus
Pseudononion is diagnosed as species must have involute test on both sides.
Nonionella decora is characterized by the following feature, i.e., spiral side partially
evolute around an umbonal boss, umbilical side involute, thus matched the diag-
nosis of the Genus Nonionella. Obviously, it should be affiliated to the Genus
Nonionella.

Specimens Body length (µm) Body width (µm) Body thickness (µm)

D44-01 290 233 111

D44-02 339 248 137

D44-03 317 238 123
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Nonionella jacksonensis Cushman, 1933 (Fig. 41)

Nonionella jacksonensis Cushman, 1933, p. 10, pl. 1, Fig. 3a–c; Cushman, 1935,
p. 71, pl. 12, Figs. 3, 4; He et al., 1965, p. 119, pl. XIV, Fig. 11a–c; Wang et al.,
1988, p. 176, pl. XXXII, Figs. 1–2.

Nonionella jacksonensis Cushman, 1933
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Fig. 41 a–f Nonionella jacksonensis Cushman, 1933, two specimens showing morphological
variabilities. a–c Same specimen. d–f Another specimen. b, e Lateral views. Scale bars = 100 µm
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Measurement

Occurrence and Ecology
The Yellow Sea (St 3875-03, St 3300-04) (33°00′–38°44′ N, 122°59′–127°00′ E),
water depth 33.00–55.00 m, temperature 7.80–20.00 °C, salinity 30.87–31.88 ‰,
abundance 0.02–0.08 ind./g sed.

Distribution
Yellow Sea, East China Sea.

America (Pliocene sediment).

Description
Size about 300 µm in length, length:width ratio about 1.7:1. Test in a low tro-
chospiral coil, elliptical in outline, slightly compressed, around 1.4:1 flattened
laterally. Spiral side partially evolute around umbonal boss, umbilical side involute.
About nine chambers, only one and a little bit more whorl visible. The last chamber
covered about five sixth of the test length, but not to the posterior end. Whorls
progressively enlarging and produce a somewhat flaring test, chambers with a
flaplike projection overhanging the umbilicus, those of successive chambers
overlapping. Sutures straight to indistinctly curved, slightly depressed. Periphery
rounded to somewhat subangular. Wall calcareous, finely perforate, transparent,
surface smooth. Aperture a small interiomarginal arch, extending somewhat onto
the umbilical side.

Remarks
Nonionella jacksonensis has been reported from sediments of the South Yellow Sea
(He et al., 1965) and the East China Sea (Wang et al., 1988). It occurred with low
abundance in station of water depth 55.00 m in the Yellow Sea. N. jacksonensis
differs to N. basiloba, its most similar congener, by having more slender test shape
and shorter final chamber.

Nonionella japonica (Asano, 1938) (Fig. 42)

Nonion japonicum Asano, 1938, p. 593, pl. 15, Figs. 1a–b, 2a–b.
Nonionella japonica (Asano), Research Party of Marine Geology, Ministry of

Geology and Mineral Resources & Chinese University of Geosciences (Beijing),
1988, p. 216, pl. 28, Fig. 8.

Measurement

Specimens Body length (µm) Body width (µm) Body thickness (µm)

D106-01 315 193 133

D106-02 276 163 129

Specimens Body length (µm) Body width (µm) Body thickness (µm)

H170-01 475 405 273

H170-02 401 363 259

H170-03 436 346 237

280 Order Rotaliida Delage et Hérouard, 1896



Occurrence and Ecology
The Yellow Sea (St 2900-03) (28°58′ N, 123°00′ E), water depth 67.00 m, tem-
perature 24.20 °C, salinity 33.69 ‰, abundance 1.64 ind./g sed.

Nonionella japonica (Asano, 1938)

a b

d e

c

f

g h i

Fig. 42 a–i Nonionella japonica (Asano, 1938), three specimens showing morphological
variabilities. a–c Same specimen. d–f Another specimen. g–i The third specimen. b, e, h
Lateral views. Scale bars = 100 µm
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Distribution
Yellow Sea, Okinawa Trough.

Japan, Micronesia, South Korea.

Description
Size about 440 µm in length, length:width ratio about 1.2:1. Test in a low tro-
chospiral coil, ovate to circular in outline, slightly compressed, around 1.5:1 flat-
tened laterally. Spiral side indistinctly evolute around an umbonal boss, umbilical
side involute. Ten to eleven chambers visible in the final whorl. The last chamber
covered about two third of the test length. Sutures curved, slightly depressed.
Periphery rounded, outline smooth. Wall calcareous, finely perforate, translucent,
surface smooth. Aperture a small interiomarginal and nearly equatorial arch,
extending somewhat onto the umbilical side.

Remarks
Nonionella japonica has been reported from sediment of the Okinawa Trough
(Research Party of Marine Geology, Ministry of Geology and Mineral Resources &
Chinese University of Geosciences (Beijing), 1988) in previous Chinese literature.
In the Yellow Sea this species is not frequent, it occurred in very low abundance
with water depth of 55.00 m.

Nonionella stella Cushman & Moyer, 1930 (Fig. 43)

Nonionella miocenica var. stella Cushman & Moger, 1930, p. 56, pl. 7, Fig. 17;
Cushman & McCulloch, 1940, p. 162, pl. 18, Fig. 2.

Nonionella stella (Cushman & Moyer), Uchio, 1960, p. 61, pl. 14, Figs. 15, 16;
Wang et al., 1988, p. 176, pl. XXXI, Figs. 13–16; Panchang & Nigam, 2014, p. 36,
pl. XXXIV, Fig. 7.

Measurement

Occurrence and Ecology
The Yellow Sea (St CJ-01, St CJ-02, St 3300-04, St 3400-05, St 3400-06,
St 3500-08, St 3600-04, St 3600-06, St 3600-08, St 3800-02, St 3875-01, St B-06)
and intertidal flat of the Qingdao Bay (31°49′–38°44′ N, 120°30′–123°59′ E), water
depth 0.00–78.00 m, temperature 1.50–22.40 °C, salinity 30.87–36.00 ‰, abun-
dance 0.06–4.82 ind./g sed.

Distribution
Yellow Sea, East China Sea.

Japan, North Atlantic Ocean, South Korea.

Specimens Body length (µm) Body width (µm) Body thickness (µm)

H40-01 573 427 309

H40-02 427 305 198

H40-03 453 325 249
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Description
Size about 500 µm in length, length:width ratio about 1.4:1. Test in a low tro-
chospiral coil, ovate in outline, compressed, around 1.4:1 flattened laterally. Spiral
side partially evolute around an umbonal boss, umbilical side involute. About eight

Nonionella stella Cushman & Moyer, 1930

fed

cba

g h i

Fig. 43 a–i Nonionella stella Cushman & Moyer, 1930, three specimens showing morphological
variabilities. a–c A live specimen. d–f A fossil specimen. g–i Another live specimen. b, e, h
Lateral views. Scale bars = 100 µm
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chambers visible in the final whorl. The last chamber covered about two third of the
test length on spiral side; but on the umbilical side, the last chamber covered most
of the test length, inner margin curved and branched, forming a stellate structure.
Sutures curved, slightly depressed. Periphery rounded to somewhat subangular,
outline smooth. Wall calcareous, finely perforate, transparent, surface smooth.
Aperture a small interiomarginal arch, extending somewhat onto the umbilical side.

Remarks
Nonionella stella has been reported from sediments of the East China Sea (Wang
et al., 1988) in Chinese literature. It is a very common and abundant species widely
distributing from intertidal flat to continental shelf sediments of the China Seas.

Genus Protelphidium Haynes, 1956

Protelphidium glabrum (Ho, Hu & Wang, 1965) (Fig. 44)
Nonion glabrum Ho, Hu & Wang, 1965, He et al., 1965, p. 113, pl. 13, Fig. 6a, b.

Nonion shansiensis, Wang et al., 1975, pp. 27–28, pl. 2, Figs. 1–20; Figs. 17–19;
Wang et al., 1980, p. 192. pl. I, Figs. 1–2, 5–9.

Evolutononion shanxiense, Wang, 1981, pp. 15–16, pl. 1, Figs. 1–12.
Protelphidium glabrum (Ho, Hu & Wang, 1965), Wang et al., 1988, p. 172,

pl. XXXI, Figs. 1–3.

Measurement

Occurrence and Ecology
The Yellow Sea (St CJ-01, St CJ-02, St CJ-04, St 3400-05, St 3600-06) and
intertidal flat of the Qingdao Bay (31°39′–36°00′ N, 120°30′–124°00′ E), water
depth 3.00–81.00 m, temperature 9.19–17.54 °C, salinity 30.31–34.00 ‰, abun-
dance 0.02–0.52 ind./g sed.

Distribution
Yellow Sea, East China Sea.

Description
Size about 300 µm in length, length:width ratio about 1.2:1. Test planispiral, cir-
cular to ovate in outline, coiling involute, laterally compressed and biumbilicate,
around 1.5:1 flattened laterally. Eight to nine chambers in the final whorl, umbilici
filled with pustules on inner margins of the chambers. Sutures curved and

Specimens Body length (µm) Body width (µm) Body thickness (µm)

H56-01 281 260 155

H56-02 295 245 165

H56-03 319 256 189
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depressed. Periphery rounded, outline smooth. Wall calcareous, surface smooth
except for the granular region in umbilici. Aperture a low interiomarginal and
equatorial slit at the base of the arched apertural face.

Protelphidium glabrum (Ho, Hu & Wang, 1965)

a c

d e f

g h i

b

Fig. 44 a–i Protelphidium glabrum (Ho, Hu & Wang, 1965), three specimens showing
morphological variabilities. a–c Same specimen. d–f Another specimen. g–i The third specimen.
Scale bars = 100 µm
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Remarks
Nonion glabrum Ho, Hu & Wang, 1965 was established by He et al. (1965).
Several species names, Nonion shansiensis (Wang et al., 1975, 1980),
Evolutononion shanxiense (Wang, 1981), Protelphidium glabrum (Wang et al.,
1988) should be synonyms of this species. It is a very common and abundant
species in the Yellow Sea and the East China Sea (Wang et al., 1988).

Protelphidium tuberculatum (d’Orbigny, 1846) (Fig. 45)

Nonionina tuberculata d’Orbigny, 1846, p. 108, pl. 5, Fig. 13–14.
Protelphidium tuberculatum (d’Orbigny), Micropaleontology Group in Marine

Geology Department of Tongji University, 1978, p. 103, pl. XV, Fig. 23; Wang
et al., 1980, p. 200, pl. XVI, Fig. 7; Wang et al., 1988, p. 171, pl. XXIX,
Figs. 14–15; Research Party of Marine Geology, Ministry of Geology and Mineral
Resources & Institute of Geology, Chinese Academy of Geological Sciences, 1989,
p. 93, pl. 159, Fig. 10a, b.

Melonis pompilioides (Fichtel & Moll, 1798), Hayward et al., 2015.

Measurement

Occurrence and Ecology
The Yellow Sea (St 3400-05, St 3500-06, St 3600-06, St 3875-01) (34°00′–38°44′ N,
121°59′–123°00′ E), water depth 40.00–70.00 m, temperature 7.39–13.75 °C,
salinity 31.12–32.98 ‰, abundance 0.14–11.22 ind./g sed.

Distribution
Yellow Sea, East China Sea.

Description
Size about 300 µm in length, length:width ratio about 1.2:1. Test yellowish,
planispiral, around 1.9:1 flattened laterally, not biconcave. Eight to nine gradually
enlarging chambers in the final whorl. Sutures radial, curved, limbate, deeply
incised toward the close umbilici but without intercameral lacunae, both umbilici
filled by a complex of fused imperforate and tuberculate umbilical flaps, one from
each chambers, the tubercules thickened by lamellar additions until older ones
become pillar like. Periphery rounded, peripheral outline lobulated. Wall calcare-
ous, perforate, optical radial but morphologically microgranular, surface with
prominent tubercles on lower part of apertural face and on the preceding whorl
adjacent to the aperture, as well as over the umbilical structure of flaps, tubercles,
and pillars and extending along the margins of the incised sutures. Aperture a low,
narrow, interiomarginal and equatorial arch.

Specimens Body length (µm) Body width (µm) Body thickness (µm)

H21-01 313 267 150

H21-02 352 305 159

H21-03 232 203 97
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Remarks
Protelphidium tuberculatum has been frequently reported from the Yellow Sea
(Micropaleontology Group in Marine Geology Department of Tongji University,
1978; Wang et al., 1980) and the East China Sea (Wang et al., 1988; Research Party

Protelphidium tuberculatum (d’Orbigny, 1846)

hg i

a cb

d fe

Fig. 45 a–i Protelphidium tuberculatum (d’Orbigny, 1846), three specimens showing morpho-
logical variabilities. a–c A live specimen. d–f A fossil specimen. g–i The third specimen. Scale
bars = 100 µm
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of Marine Geology, Ministry of Geology and Mineral Resources & Institute of
Geology, Chinese Academy of Geological Sciences, 1989) in previous Chinese
literature. In the Yellow sea, it is very common and abundant species occurring in
shallow water region of the continental shelf sediments with water depth of 40.00–
70.00 m.

Hayward et al. (2015) combined this species as Melonis pompilioides (Fichtel &
Moll, 1798), however, the diagnoses of the Genus Melonis are characterized by
having deep and open umbilici. But Protelphidium tuberculatum has no this
important feature. It has a closed umbilici, which is filled by a complex of fused
imperforate and tuberculate umbilical flaps. Therefore, obviously, it should not be
attributed to the Genus of Melonis.

Genus Astrononion Cushman & Edwards, 1937

Astrononion gallowayi Loeblich & Tappan, 1953 (Fig. 46)

Astrononion stellatum Cushman & Edwards, 1937, p. 32, pl. 3, Figs. 9–11.
Astrononion gallowayi Loeblich & Tappan, 1953, p. 90, pl. 17, Figs. 4–7; He

et al., 1965, p. 116, pl. XIV, Fig. 6a, b; Micropaleontology Group in Marine
Geology Department of Tongji University, 1978, p. 99, pl. XIII, Figs. 24–25;
Research Party of Marine Geology, Ministry of Geology and Mineral Resources &
Chinese University of Geosciences (Beijing), 1988, p. 213, pl. 32, Fig. 19.

Measurement

Occurrence and Ecology
The Yellow Sea (St CJ-01, St CJ-02, St CJ-04, St CJ-06, St 3000-02, St 3300-04,
St 3300-06, St 3400-05, St 3400-08, St 3500-08) (29°59′–34°59′ N, 122°30′–125°
00′ E), water depth 26.90–80.00 m, temperature 10.01–22.40 °C, salinity
30.31–34.27 ‰, abundance 0.08–1.08 ind./g sed.

Distribution
Yellow Sea, Okinawa Trough.

Bay of Biscay, Canada, Gulf of Saint Lawrence, Japan, North Atlantic Ocean,
Norway, United States, Scotian Shelf, Arctic Ocean, Gulf of Mexico.

Description
Size about 290 µm in length, length:width ratio about 1.2:1. Test somewhat yel-
lowish, planispiral and involute, laterally compressed, bilaterally symmetrical,
around 1.8:1 flattened laterally. Seven to eight chambers in the final whorl, each

Specimens Body length (µm) Body width (µm) Body thickness (µm)

H54-01 290 246 143

H54-02 291 247 133
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chamber with a rhomboidal to triangular plate extending from the umbilicus along
the intercameral suture at the back of the chamber. Sutural plates attached along the
forward margin but open proximally, successive plates may partly fuse in the
umbilical region. Periphery rounded. Wall calcareous, thin, optically granular,

Astrononion gallowayi Loeblich & Tappan, 1953

a b

f

d

c

ge

Fig. 46 a–g Astrononion gallowayi Loeblich & Tappan, 1953, two specimens showing
morphological variabilities. a–d From same specimen. e–g Another specimen. Scale
bars = 100 µm
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hyaline, finely and densely perforate, surface smooth. Aperture a low interi-
omarginal, equatorial slit, bordered with a lip and extending laterally to the
umbilici.

Remarks
Astrononion gallowayi has been reported from sediments of the South Yellow Sea
(He et al., 1965; Micropaleontology Group in Marine Geology Department of
Tongji University, 1978), the Okinawa Trough (Research Party of Marine Geology,
Ministry of Geology and Mineral Resources & Chinese University of Geosciences
(Beijing), 1988) in previous Chinese literature. It is a rather common species in the
Yellow Sea.

Genus Melonis de Montfort, 1808

Melonis affinis (Reuss, 1851) (Fig. 47)

Nonionina affinis, Reuss, 1851, p. 72, pl. 5, Fig. 32a–b.
Nonionina barleeana, Williamson, 1858, p. 32, pl. 3, Figs. 68–69.
Nonion affinis (Reuss), Cushman, 1929d, p. 89, pl. 13, Fig. 24.
Melonis barleeanus (Williamson), Loeblich & Tappan, 1994, p. 159, pl. 347,

Figs. 1–5.
Melonis affinis (Reuss), Research Party of Marine Geology, Ministry of Geology

and Mineral Resources & Chinese University of Geosciences (Beijing), 1988,
p. 221, pl. 30, Figs. 3–4; Szareck, 2001, p. 143, pl. 23, Figs. 12–14; Debenay,
2012, p. 226.

Measurement

Occurrence and Ecology
The Yellow Sea (St CJ-01, St CJ-02, St CJ-06, St 3300-04, St 3300-06, St 3400-05,
St 3400-06, St 3400-08, St 3500-06, St 3500-08, St 3500-10, St 3600-04,
St 3600-06, St 3600-08, St 3800-02) and intertidal flat of the Qingdao Bay (31°49′–
38°00′ N, 120°30′–125°00′ E), water depth 3.00–81.00 m, temperature 8.35–
18.08 °C, salinity 31.12–33.39 ‰, abundance 0.05–2.88 ind./g sed.

Distribution
Yellow Sea, Okinawa Trough.

New Zealand, South Korea, New Caledonia, Gulf of Mexico.

Specimens Body length (µm) Body width (µm) Body thickness (µm)

H63-01 335 283 153

H63-02 266 209 126
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Description
Size about 300 µm in length, length:width ratio about 1.2:1. Test planispiral and
symmetrical and involute, biumbilicate, with deep and open umbilici, around 1.8:1
flattened laterally. Chambers broad and low, about nine in the final whorl. Sutures

Melonis affinis (Reuss, 1851)

d e f
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Fig. 47 a–f Melonis affinis (Reuss, 1851), two specimens showing morphological variabilities.
a–c Same specimen. d–f Another live specimen. Scale bars = 100 µm
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radial and slightly curved, limbate, somewhat thickened, septal flap added against
the previous apertural face as new chambers are added. Periphery broadly rounded,
peripheral outline smooth. Wall calcareous, hyaline, optically granular, coarsely
perforate other than the imperforate apertural face, sutures, and thickened umbilical
rim, surface without ornamentation. Aperture a low interiomarginal and equatorial
slit, extending to the umbilici and remaining open around the umbilical margin,
bordered with a distinct and protruding lip.

Remarks
Melonis affinis has been reported from sediments of the Okinawa Trough (Research
Party of Marine Geology, Ministry of Geology and Mineral Resources & Chinese
University of Geosciences (Beijing), 1988) in Chinese literature. In continental
shelf of the Yellow Sea, it is a very common and abundant species occurring in
water depth of 3.00–81.00 m.

Melonis barleeanus (Williamson, 1858) (Fig. 48)

Nonionina crassula (Walker), Parker & Jones, 1857, p. 14, pl. 11, Figs. 5–6.
Nonionina barleeana Williamson, 1858, p. 32, pl. 3, Figs. 68, 69.
Nonion barleeanum (Williamson), Cushman, 1930, p. 11, pl. 4, Fig. 5;

Cushman, 1939a, p. 23, pl. 6, Fig. 11.
Melonis barleeanum (Williamson), Corliss, 1979, p. 10, pl. 5, Figs. 7, 8; Ingle,

Keller & Kolpack, 1980, p. 142, pl. 7, Figs. 14–15; Tappan & Loeblich, 1982,
pl. 53, Fig. 9 (not Fig. 8); Loeblich & Tappan, 1987, p. 621, pl. 696, Figs. 5, 6;
Miller & Katz, 1987, p. 136, pl. 4, Fig. 5; Wang et al., 1988, p. 179, pl. XXXII,
Fig. 14; Hermelin, 1989, p. 88, pl. 17, Fig. 2; Holbourn et al., 2013, p. 354.

Melonis barleeanus (Williamson), Thomas, 1985, p. 677, pl. 12, Fig. 3;
Loeblich & Tappan, 1994, p. 159, pl. 347, Figs. 1–5; Pflum & Frerichs, 1976, pl. 7,
Figs. 5, 6.

Measurement

Occurrence and Ecology
The Yellow Sea (St 3300-04, St 3400-05, St 3400-08, St 3600-08) (32°59′–36°00′ N,
122°30′–123°59′ E), water depth 32.90–80.00 m, temperature 9.12–15.61 °C,
salinity 31.12–33.31 ‰, abundance 0.02–0.40 ind./g sed.

Distribution
Yellow Sea, East China Sea.

Bay of Biscay, Celtic Sea, English Channel, Japan, North Atlantic Ocean,
Norway, Ross Sea, Gulf of Mexico, Mediterranean Sea.

Specimens Body length (µm) Body width (µm) Body thickness (µm)

H69-01 368 290 180
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Description
Size 368 µm in length, length:width ratio about 1.2:1. Test planispiral and sym-
metrical and involute, biumbilicate, with deep and open umbilici, around 1.6:1
flattened laterally. Ten chambers in the final whorl. Sutures radial and straight.
Periphery broadly rounded, peripheral outline smooth. Wall calcareous, hyaline,

Melonis barleeanus (Williamson, 1858)

a

c d

b

Fig. 48 a–d Melonis barleeanus (Williamson, 1858), the same specimen with different side of
views. c Lateral view. Scale bar = 100 µm
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optically granular, coarsely perforate; surface without ornamentation. Aperture a
low interiomarginal and equatorial slit, extending to the umbilici and remaining
open around the umbilical margin, bordered with a distinct and protruding lip.

Remarks
Melonis barleeanus has been reported from the East China Sea (Wang et al., 1988)
in Chinese literature. In the Yellow Sea, it is a common species occurring in water
depth of 32.90–80.00 m.

Genus Pullenia Parker & Jones, 1862

Pullenia quinqueloba (Reuss, 1851) (Fig. 49)

Nonionina quinqueloba Reuss, 1851, p. 71, pl. 5, Fig. 31.
Pullenia subcarinata (d’Orbigny), Barker, 1960, pl. 84, Figs. 14–15.
Pullenia quinqueloba (Reuss), Brady, 1884, p. 617, pl. 84, Figs. 14–15;

Cushman, 1940, p. 320, pl. 33, Fig. 19; Cushman & Todd, 1943, p. 10, pl. 2,
Fig. 5; pl. 3, Fig. 8; Bermúdez, 1949, p. 276, pl. 21, Figs. 32–33; He et al., 1965,
p. 108, pl. XIII, Fig. 1a, b; Wang et al., 1980, p. 193, pl. III, Figs. 19–20; Tjalsma
& Lohmann, 1983, p. 36, pl. 16, Fig. 2; Miller & Katz, 1987, p. 138, pl. 4, Fig. 2;
Wang et al., 1988, p. 176, pl. XXXII, Fig. 5; Research Party of Marine Geology,
Ministry of Geology and Mineral Resources & Institute of Geology, Chinese
Academy of Geological Sciences, 1989, p. 132, pl. 163, Fig. 2; Thomas, 1990,
p. 590; Ujiié, 1990, p. 43, pl. 24, Figs. 1–5; Van Marle, 1991, p. 194, pl. 20,
Figs. 11–12; Bolli et al., 1994, p. 152, Figs. 41, 31–32; Jones, 1994, p. 92, pl. 84,
Figs. 14–15; Kuhnt et al., 2002, p. 152, pl. 12, Figs. 18–21; Ortiz & Thomas, 2006,
p. 128, pl. 10, Fig. 10; Hayward et al., 2010, p. 226, pl. 29, Figs. 18–20; Debenay,
2012, p. 231; Holbourn et al., 2013, p. 448.

Measurement

Occurrence and Ecology
The Bohai Sea (St 6, 6-8 cm sediment) and the Yellow Sea (St CJ-06, St 3875-01)
(32°29′–38°44′ N, 120°10′–125°00′ E), water depth 26.00–55.20 m, temperature
2.25–18.08 °C, salinity 30.51–32.74 ‰, abundance 0.04–0.16 ind./g sed.

Distribution
Yellow Sea, East China Sea.

Specimens Body length (µm) Body width (µm) Body thickness (µm)

B68=H5-01 262 213 153

H5=B68-01 263 227 133

H5=B68-02 300 253 152
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Bay of Biscay, Gulf of Saint Lawrence, Japan, New Zealand, North Atlantic
Ocean, Norway, South Korea, United States, New Caledonia, Northeast U.S.
Continental Shelf, Gulf of Mexico, Mediterranean Sea.

Pullenia quinqueloba (Reuss, 1851)

a b c
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Fig. 49 a–f Pullenia quinqueloba (Reuss, 1851), two specimens showing morphological
variabilities. a–c Same specimen. d–f Another specimen. b, e Lateral views. Scale bars = 100 µm
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Description
Size about 280 µm in length, length:width ratio about 1.2:1. Test circular in outline,
planispiral and symmetrical and involute, around 1.6:1 flattened laterally. Five
moderately inflated chambers in the final whorl. Sutures radial, slightly depressed.
Periphery rounded, peripheral outline smooth. Wall calcareous, finely perforate,
surface smooth. Aperture a narrow interiomarginal crescentic slit, extending across
the periphery to the umbilici.

Remarks
Pullenia quinqueloba has been reported from the Yellow Sea (He et al., 1965;
Wang et al., 1980) and the East China Sea (Wang et al., 1988; Research Party of
Marine Geology, Ministry of Geology and Mineral Resources & Institute of
Geology, Chinese Academy of Geological Sciences, 1989). It is a common species
in the continental shelf sediment of the Yellow Sea and the East China Sea.

Family Gavelinellidae Hofker, 1956

Genus Gyroidinoides Brotzen, 1942

Gyroidinoides nipponica (Ishizaki, 1944) (Fig. 50)

Gyroidina nipponica Ishizaki, 1944, p. 102, pl, 3, Fig. 3a–c; Wang et al., 1988,
p. 177, pl. XXXII, Figs. 9–10.

Gyroidinoides nipponica (Ishizaki, 1944), Hayward et al., 2015.

Measurement

Occurrence and Ecology
The Yellow Sea (St 3600-04, St 3875-01) (35°59′–38°44′ N, 121°59′–122°00′ E),
water depth 44.00–51.00 m, temperature 7.39–9.80 °C, salinity 31.13–31.62 ‰,
abundance 0.16–0.26 ind./g sed.

Distribution
Yellow Sea, East China Sea.

Japan, South Korea.

Description
Size about 190 µm in length, length:width ratio about 1.1:1. Test trochospiral,
planoconvex, with flat and evolute spiral side and convex and involute umbilical
side, on average 1.2:1 flattened laterally. Umbilicus open but partially obscured by

Specimens Body length (µm) Body width (µm) Body thickness (µm)

D5-01 219 201 170

D5-02 151 127 109
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an umbilical apertural flap, umbilical shoulder angular. Sutures radial, very slightly
curved. Periphery rounded. Wall calcareous, optically granular, perforate, surface
smooth. Aperture a low interiomarginal slit extending from the periphery to the
umbilicus.

Gyroidinoides nipponica (Ishizaki, 1944)
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Fig. 50 a–h Gyroidinoides nipponica (Ishizaki, 1944), two specimens showing morphological
variabilities. a–d Same specimen. e–h Another specimen. Scale bars = 50 µm
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Remarks
Gyroidinoides nipponica has been identified as Gyroidina nipponica in previous
Chinese literature from the East China Sea sediment (Wang et al., 1988). It is a
common species in the continental shelf of the Yellow Sea and the East China Sea.

Genus Hanzawaia Asano, 1944

Hanzawaia convexa Ho, Hu & Wang, 1965 (Fig. 51)

Hanzawaia convexa Ho, Hu & Wang, 1965, He et al., 1965, p. 96, pl. IX,
Fig. 3a–c.

Measurement

Occurrence and Ecology
The Yellow Sea (St CJ-02) (31°49′ N, 122°59′ E), water depth 40.00 m, temper-
ature 17.54 °C, salinity 31.59 ‰, abundance 0.07 ind./g sed.

Distribution
Yellow Sea.

Description
Size about 480 µm in length, length:width ratio about 1.1:1. Test trochospiral,
planoconvex, very compressed, on average 3:1 flattened laterally. About nine
chambers in the final whorl. Sutures limbate, distinctly depressed, thickened and
strongly curved back at the periphery. Convex side involute with clear central
umbilical boss, flattened side partially evolute. Umbilical apertural flap from each
chamber extending over the umbilical region and chambers of earlier whorls,
successive flaps may coalesce over the entire umbilical area. Periphery subangular.
Wall calcareous, optically granular, fine and transparent, moderately coarsely per-
forate. Aperture interiomarginal and equatorial, against the periphery of the pre-
vious whorl and extending slightly onto the involute side.

Remarks
Hanzawaia convexa Ho, Hu & Wang, 1965 was established by He et al. (1965).
This species was discovered from the Quaternary sediments of Jiangsu, South
Yellow Sea. This species is characterized by having a large umbilical boss on the
convex side. Till now, it was only observed in the Yellow Sea but with low
abundance. Likely, it is an endemic species in this sea area. We redescribed and
reported it for the first time since it was discovered 50 years ago.

Specimens Body length (µm) Body width (µm) Body thickness (µm)

D31-01 470 388 143

D31-02 487 456 138
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Hanzawaia nipponica Asano, 1944 (Fig. 52)

Truncatulina midwayensis Plummer, 1926, p. 141, pl. 9, Fig. 7.
Hanzawaia nipponica Asano, 1944, p. 99, pl. 4, Figs. 1–2; Asano, 1951d, p. 16,

text Figs. 24–26; Leroy, 1964, p. 46, pl. 9, Figs. 28–29; Matoba & Honma, 1986,

Hanzawaia convexa Ho, Hu &Wang, 1965

a b c

d e f

Fig. 51 a–f Hanzawaia convexa Ho, Hu & Wang, 1965, two specimens showing morphological
variabilities. a–c Same specimen. d–f Another specimen. b, e Lateral views. Scale bars = 100 µm
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pl. 4, Fig. 13; Loeblich & Tappan, 1987, p. 639, pl. 719, Figs. 1–4; Wang et al.,
1988, p. 178, pl. XXXIII, Figs. 1–5; Ōki, 1989, p. 152, pl. 22, Fig. 3; Inoue, 1989,
pl. 20, Fig. 10; Research Party of Marine Geology, Ministry of Geology and
Mineral Resources & Institute of Geology, Chinese Academy of Geological

Hanzawaia nipponica Asano, 1944

a

c

e

d f

b

Fig. 52 a–f Hanzawaia nipponica Asano, 1944, two specimens showing morphological
variabilities. a–d An adult specimen with different side of views. e, f A juvenile specimen.
Scale bars = 100 µm
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Sciences, 1989, p. 135, pl. 163, Fig. 7; Akimoto, 1990, p. 201, pl. 20, Fig. 4; Van
Marle, 1991, p. 137, pl. 12, Figs. 5–7; Loeblich & Tappan, 1994, p. 164, pl. 363,
Figs. 8–13; Panchang & Nigam, 2014, p. 38, pl. XXXVI, Fig. 3.

Measurement

Occurrence and Ecology
The Yellow Sea (St CJ-06, St 3300-06, St 3400-08, St 3500-08, St 3500-10,
St 3600-06, St 3600-08) (32°29′–36°00′ N, 123°00′–125°00′ E), water depth
50.00–81.00 m, temperature 9.12–18.08 °C, salinity 32.41–33.39 ‰, abundance
0.14–1.48 ind./g sed.

Distribution
Yellow Sea, East China Sea.

Japan, South Korea.

Description
Size about 680 µm in length, length:width ratio about 1.2:1. Test trochospiral,
planoconvex, compressed, on average 2.3:1 flattened laterally. About ten to eleven
chambers in the final whorls. Sutures somewhat limbate, very slightly depressed,
sutures thickened and strongly curved back at the periphery. Convex side involute
with clear central umbilical boss, flattened side partially evolute, umbilical apertural
flap from each chamber extending over the umbilical region and chambers of earlier
whorls, successive flaps may coalesce over the entire umbilical area. Periphery
rounded to subangular. Wall calcareous, thick, opaque, moderately coarsely per-
forate, flattened side with a series of fossettes in the inner margin of chambers.
Aperture interiomarginal and equatorial, against the periphery of the previous whorl
and extending slightly onto the involute side but continuing beneath the umbilical
flaps on the flattened side, supplementary openings present at the inner and outer
margins of the umbilical flaps.

Remarks
Hanzawaia nipponica has been frequently reported from the East China Sea in
previous Chinese literature (Wang et al., 1988; Research Party of Marine Geology,
Ministry of Geology and Mineral Resources & Institute of Geology, Chinese
Academy of Geological Sciences, 1989). It is a very common and abundant species
in the continental shelf sediments of the China Seas.

Specimens Body length (µm) Body width (µm) Body thickness (µm)

H36-01 720 585 238

H36-02 707 570 237

H36-03 603 485 240

H36-04 (juvenile) 271 220 141

H36-05 (juvenile) 468 395 198
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Family Trichohyalidae Saidova, 1981

Genus Buccella Andersen, 1952

Buccella inusitata Andersen, 1952 (Fig. 53)

a b c

d e f

g h i

Buccella inusitata Andersen, 1952

Fig. 53 a–i Buccella inusitata Andersen, 1952, three specimens showing morphological
variabilities. a–c Same specimen. d–f Another specimen. g–i The third specimen. Scale
bars = 100 µm
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Eponides frigidus Cushman & Todd (non Pulvinulina frigida), 1938, p. 71, pl. 8,
Fig. 7.

Buccella inusitata Andersen, 1952, p. 148, Fig. 10; He et al., 1965, p. 92,
pl. VIII, Fig. 3a–c; Research Party of Marine Geology, Ministry of Geology and
Mineral Resources & Institute of Geology, Chinese Academy of Geological
Sciences, 1989, p. 83, pl. 154, Fig. 3a–c.

Measurement

Occurrence and Ecology
The Yellow Sea (St 3400-06, St 3600-05) (33°59′–35°56′ N, 122°30′–123°00′ E),
water depth 60.60–66.00 m, temperature 18.40–20.40 °C, salinity 31.50–31.59 ‰,
abundance 0.15–1.56 ind./g sed.

Distribution
Yellow Sea, East China Sea.

Canada, Gulf of Saint Lawrence, Japan, North Atlantic Ocean, South Korea,
United States, Grand Bank, Scotian Shelf.

Description
Size about 380 µm in length, length:width ratio about 1.1:1. Test planoconvex to
lenticular, around 1.6:1 flattened laterally. Test with about three gradually enlarging
whorls, six to seven chambers in the final whorl. Sutures obscure, undepressed,
oblique, curved back toward the periphery on the spiral side, radial and incised on
the umbilical side, umbilical ends of the sutural fissures closed by a deposit of
granules. Periphery somewhat subangular, outline smooth. Wall calcareous, opa-
que, surface smooth. Aperture interiomarginal.

Remarks
Buccella inusitata has been reported from the South Yellow Sea (He et al., 1965)
and the East China Sea (Research Party of Marine Geology, Ministry of Geology
and Mineral Resources & Institute of Geology, Chinese Academy of Geological
Sciences, 1989) in previous Chinese literature. It is a common species but usually
with low abundance in the Yellow Sea.

Buccella frigida (Cushman, 1922) (Fig. 54)

Pulvinulina frigida Cushman, 1921(1922), p. 12; Parker & Jones, 1865, pl. 14,
Figs. 14, 15a–b, 17.

Eponides frigidus Cushman, 1931, p. 45.
Buccella frigida Andersen, 1952, p. 144, Figs. 4–6; He et al., 1965, p. 93,

pl. VIII, Fig. 4a–c.

Specimens Body length (µm) Body width (µm) Body thickness (µm)

H87-01 326 315 193

H87-02 373 359 230

H87-03 450 417 269
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Buccella frigida (Cushman), Research Institute of petroleum exploration and
development in the Ministry of petroleum exploration and development & Nanjing
Institute of Geology and Palaeontology, Chinese Academy of Sciences, 1978, p. 19,
pl. 10, Figs. 8, 11, 12; Micropaleontology Group in Marine Geology Department of

Buccella frigida (Cushman, 1922)
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Fig. 54 a–i Buccella frigida (Cushman, 1922), three specimens showing morphological
variabilities. a–c Same specimen. d–f A live specimen. g–i The third specimen. Scale
bars = 100 µm
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Tongji University, 1978, p. 92, pl. X, Figs. 16–18; Wang et al., 1988, p. 157,
pl. XXIII, Figs. 3–4; Research Party of Marine Geology, Ministry of Geology and
Mineral Resources & Chinese University of Geosciences (Beijing), 1988, p. 189,
pl. 17, Fig. 2; Research Party of Marine Geology, Ministry of Geology and Mineral
Resources & Institute of Geology, Chinese Academy of Geological Sciences, 1989,
p. 83, pl. 154, Fig. 1a–c.

Measurement

Occurrence and Ecology
The Bohai Sea (St 26, St A8, St 6, St 19, St 11, St 36, St 22, St 14, St 31) and the
Yellow Sea (St CJ-01, St CJ-04, St 3300-04, St 3500-02, St 3500-06, St 3500-10, St
3600-02, St 3600-04, St 3600-08, St 3700-01, St 3800-02, St 3875-01, St 3875-03,
St B-03, St B-06) and intertidal flat of the Qingdao Bay (31°40′–39°00′ N,
119°30′–127°00′ E), water depth 0.00–81.00 m, temperature 1.50–26.50 °C,
salinity 30.11–38.00 ‰, abundance 0.02–10.06 ind./g sed.

Distribution
Bohai Sea, Yellow Sea, East China Sea, Okinawa Trough.

Canada, Celtic Sea, Gulf of Saint Lawrence, Japan, North Atlantic Ocean,
Norway, South Korea, United States, Grand Bank, Northeast U.S. Continental
Shelf, Scotian Shelf, Vineyard Sound, Arctic Ocean, Mediterranean Sea.

Description
Size about 290 µm in length, length:width ratio about 1.1:1. Test lenticular, around
1.7:1 flattened laterally. Test with about two to three gradually enlarging whorls, six
to seven chambers in the final whorl. Sutures distinct, undepressed, thickened,
oblique, curved back toward the periphery on the spiral side, radial and incised on
the umbilical side, umbilical ends of the sutural fissures closed by a deposit of
granules. Periphery rounded, outline smooth. Wall calcareous, fine and transparent,
surface smooth. Aperture interiomarginal.

Remarks
Buccella frigida has been frequently reported by previous Chinese literature from the
Bohai Sea (Research Institute of petroleum exploration and development in the
Ministry of petroleum exploration and development & Nanjing Institute of Geology
and Palaeontology, Chinese Academy of Sciences, 1978), the Yellow Sea
(Micropaleontology Group in Marine Geology Department of Tongji University,
1978), the East China Sea (Wang et al., 1988; Research Party of Marine Geology,
Ministry of Geology and Mineral Resources & Institute of Geology, Chinese
Academy of Geological Sciences, 1989) and the Okinawa Trough (Research Party of
Marine Geology, Ministry of Geology and Mineral Resources & Chinese University

Specimens Body length (µm) Body width (µm) Body thickness (µm)

H45=B3-01 323 296 170

H45=B3-02 249 213 135

H45=B3-03 307 280 155
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of Geosciences (Beijing), 1988). It is a very common and usually abundant species
occurring from intertidal flat to continental shelf sediments in the China Seas.

Buccella inculta Ho, Hu & Wang, 1965 (Fig. 55)

Buccella inculta Ho, Hu & Wang, 1965, He et al., 1965, p. 93, pl. VIII, Fig. 2a–c.

Buccella inculta Ho, Hu & Wang, 1965

a b c

d e f

g h i

Fig. 55 a–i Buccella inculta Ho, Hu & Wang, 1965, three specimens showing morphological
variabilities. a–c Same specimen. d–f Another specimen. g–i The third specimen. Scale
bars = 100 µm
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Measurement

Occurrence and Ecology
The Yellow Sea (St 3875-01) (38°44′ N, 121°59′ E), water depth 51.00 m, tem-
perature 7.39 °C, salinity 31.62 ‰, abundance 0.78 ind./g sed.

Distribution
Yellow Sea.

Description
Size about 320 µm in length, length:width ratio about 1.1:1. Test lenticular, about
three gradually enlarging whorls, trochospiral, on average 1.6:1 flattened laterally.
Final whorl with about eight chambers, the final chamber triangular in shape.
Sutures distinct, thickened, mosaic, upraised, oblique, curved back toward the
periphery on the spiral side. On the umbilical side, sutures indistinct, therefore
chambers completely obscure, surface covered by granular particles. Periphery
carinate. Wall calcareous, thick and coarse, opaque, surface granular on umbilical
side. Aperture interiomarginal.

Remarks
Buccella inculta Ho, Hu & Wang, 1965 was established by He et al. (1965). This
species was discovered from the Quaternary sediments of Shanghai, the South
Yellow Sea. This species is characterized by having the upraised and mosaic
sutures, and a triangular shaped final chamber. Till now, it was only occurred in the
Yellow Sea and with low abundance. Likely, it is an endemic species in this sea
area. This species was redescribed for the first time after it was discovered 50 years
ago.

Buccella tunicata Ho, Hu & Wang, 1965 (Fig. 56)

Buccella tunicata Ho, Hu & Wang, 1965, He et al., 1965, p. 93, pl. 8, Fig. 5a–c;
Wang et al., 1988, p. 157, pl. XXIII, Figs. 5–6.

Buccella (?) tunicata Zheng et al., 1978, p. 46, pl. 5, Fig. 2a–c.

Measurement

Specimens Body length (µm) Body width (µm) Body thickness (µm)

B67-01 265 230 151

B67-02 411 384 217

B67-03 289 266 186

Specimens Body length (µm) Body width (µm) Body thickness (µm)

H46-01 325 292 188

H46-02 352 347 203

H46-03 380 347 227
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Occurrence and Ecology
The Yellow Sea (St 3875-01, St 3875-03) (38°44′ N, 121°59′–127°00′ E), water
depth 51.00–55.00 m, temperature 7.39–7.80 °C, salinity 31.62–31.88 ‰, abun-
dance 0.02–1.56 ind./g sed.

Buccella tunicata Ho, Hu & Wang, 1965

cba

ed f

g h i

Fig. 56 a–i Buccella tunicata Ho, Hu & Wang, 1965, three specimens showing morphological
variabilities. a–c Same specimen. d–f Another specimen. g–i The third specimen. Scale
bars = 100 µm
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Distribution
Bohai Sea, Yellow Sea, East China Sea.

Description
Size about 350 µm in length, length:width ratio about 1.1:1. Test circular in outline,
lenticular in side view, about three gradually enlarging whorls, trochospiral, on
average 1.6:1 flattened laterally. Seven to eight chambers in the final whorl, the
final chamber crescentic in shape. Sutures indistinct, thickened, obscure, highly
oblique, curved back toward the periphery on the spiral side. On the umbilical side,
sutures totally vague, therefore chambers completely obscure, surface covered with
granular particles. Periphery rounded. Wall calcareous, thick and coarse, opaque,
fully covered with granular particles on surface of umbilical side. Aperture
interiomarginal.

Remarks
Buccella tunicata Ho, Hu & Wang, 1965 was established by He et al. (1965). This
species was discovered from the Quaternary sediments of Jiangsu, the South
Yellow Sea. This species is characterized by having a circular test shape, a cres-
centic final chamber, highly oblique and obscure sutures; in addition, its umbilical
side was fully covered with granular particles. This species has been reported from
the inner continental shelf sediments of the East China Sea (Wang et al., 1988). Its
abundance is low in the China Seas.

Family Rotaliidae Ehrenberg, 1839

Genus Pararotalia Le Calvez, 1949

Pararotalia armata (d’Orbigny, 1826) (Fig. 57)

Rotalia (Rotalie) armata d’Orbigny, 1826, p. 273, pl. 3, Fig. 88.
Pararotalia armata (d’Orbigny), Loeblich & Tappan, 1957, p. 9, pl. 5,

Fig. 2a–c; He et al., 1965, p. 101, pl. X, Fig. 7; Micropaleontology Group in
Marine Geology Department of Tongji University, 1978, p. 93, pl. XI, Figs. 13–18;
Research Party of Marine Geology, Ministry of Geology and Mineral Resources &
Chinese University of Geosciences (Beijing), 1988, p. 196, pl. 19, Fig. 1.

Measurement
Specimens Body length (µm) Body width (µm) Body thickness (µm)

H55-01 486 407 237

H55-02 456 363 203
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Occurrence and Ecology
The Yellow Sea (St CJ-01, St CJ-02, St 3500-02) (31°39′–36°00′ N, 120°00′–122°
59′ E) and intertidal flat of the Qingdao Bay, water depth 3.00–40.00 m, temper-
ature 1.50–26.50 °C, salinity 30.31–38.00 ‰, abundance 0.03–7.45 ind./g sed.

Pararotalia armata (d’Orbigny, 1826)
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Fig. 57 a–g Pararotalia armata (d’Orbigny, 1826), two specimens showing morphological
variabilities. a–d A live specimen with different side of views. e–g A fossil specimen. Arrow
denote aperture. Scale bars = 100 µm
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Distribution
Yellow Sea, Okinawa Trough.

Description
Size about 480 µm in major axis. Test in a low trochospiral coil, with 2 volutions.
Chambers centrally elevated on the spiral side, about seven chambers in the final
whorl. Sutures clear and slightly depressed. Periphery carinate, with spinule in each
chamber. Umbilical side with a large umbilical plug. Wall calcareous, fairly per-
forate, surface smooth. Aperture an interiomarginal arch.

Remarks
Pararotalia armata had been reported from sediments of the South Yellow Sea
(Micropaleontology Group in Marine Geology Department of Tongji University,
1978; He et al., 1965) and the Okinawa Trough (Research Party of Marine
Geology, Ministry of Geology and Mineral Resources & Chinese University of
Geosciences (Beijing, 1988). The Okinawa Trough population of P. armata was
smaller than that of the Yellow Sea and its abundance was also low. In our
investigation, it was very abundant in intertidal sediments but was rare in conti-
nental shelf sediments. P. armata is likely a shallow water species presenting
littoral environment.

Genus Ammonia Brünnich, 1772

Ammonia aomoriensis (Asano, 1951) (Fig. 58)

Rotalia beccarii aomoriensis Asano, 1951, p. 18, Figs. 96–98.
Ammonia aomoriensis (Asano), Research Institute of petroleum exploration and

development in the Ministry of petroleum exploration and development & Nanjing
Institute of Geology and Palaeontology, Chinese Academy of Sciences, 1978, p. 24,
pl. 8, Figs. 10–12; Hayward et al., 2004, p. 262, pl. 2, Fig. T6; pl. 3, Fig. T6; pl. 4,
Fig. T6; Debenay, 2012, p. 184; Hayward et al., 2015; Lei & Li, 2015, p. 3, Fig. 1.

Measurement

Occurrence and Ecology
The Yellow Sea (St CJ-02, St CJ-04, St 3400-08, St 3500-02) and intertidal flat of
the Qingdao Bay (31°49′–36°00′ N, 120°00′–124°00′ E), water depth 3.00–
80.00 m, temperature 1.50–26.50 °C, salinity 30.82–38.00 ‰, abundance 0.18–
25.12 ind./g sed.

Specimens Body length (µm) Body width (µm) Body thickness (µm)

H66-01 368 325 187

H66-02 408 361 231

H66-03 233 209 127
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Distribution
Bohai Sea, Yellow Sea.

Japan, New Caledonia.

Ammonia aomoriensis (Asano, 1951)

g

a

d

b

ih

c

fe

Fig. 58 a–i Ammonia aomoriensis (Asano, 1951), three specimens with different side of views.
a–c From same specimen. d–f A live specimen. g–i The third specimen. Scale bars = 100 µm
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Description
Size about 350 µm in diameter. Test biconvex, with 2–3 volutions. Chambers clear,
with six to eight chambers in final whorl. Periphery rounded. Sutures distinct.
Umbilical side fissured in center, without umbilical plug. Wall calcareous, optically
radial, rather coarsely perforate, surface smooth. Aperture an interiomarginal
extraumbilical arch.

Remarks
Ammonia aomoriensis has been reported from the Bohai Sea (Research Institute of
petroleum exploration and development in the Ministry of petroleum exploration
and development & Nanjing Institute of Geology and Palaeontology, Chinese
Academy of Sciences (1978) and the Yellow Sea (Lei & Li, 2015). This species
was easily misidentified with A. tepida and A. beccarii, but A. aomoriensis has a
more coarsely perforated test and flat shape, thus was different from the others.

In our investigation, A. aomoriensis was very abundant in intertidal sediments,
comprising about 22 % foraminiferal relative abundance. With increasing water
depth in continental shelf sediments, it decreased to about 0.6–15 % in relative
abundance. Obviously, A. aomoriensis is a typical shallow water species presenting
littoral environment.

Ammonia angulata (Kuwano, 1950) (Fig. 59)

Rotalia ketienziensis angulata Kuwano, 1950, p. 312, text Figs. 1a–c, 9.
Ammonia ketienziensis angulata, Huang, 1964, p. 53, pl. 1, Fig. 6; Wang et al.,

1988, p. 167, pl. XXVII, Figs. 6–7; Hayward et al., 2015.

Measurement

Occurrence and Ecology
The Yellow Sea (St CJ-04, St 3400-06, St 3875-03, St B-03, St B-06)
(32°10′–38°44′ N, 121°57′–127°00′ E), water depth 41.00–67.80 m, temperature
7.72–17.02 °C, salinity 31.48–32.08 ‰, abundance 0.04–0.24 ind./g sed.

Distribution
Bohai Sea, Yellow Sea, East China Sea.

Japan, South Korea.

Description
Size about 300 µm in diameter. Test trochospiral, spiral side less convex, distinct
convex in umbilical side, with about three volutions. Chambers clear, with about five
to six chambers in final whorl. Periphery with constrictions at sutures. Sutures dis-
tinct and slightly depressed in dorsal side, cured and forming angles in ventral side.
Umbilical side fissured in center, with umbilical plug. Wall transparent, moderately
perforate, smooth in surface. Aperture an interiomarginal extraumbilical arch.

Specimens Body length (µm) Body width (µm) Body thickness (µm)

B92-01 291 256 146

B92-02 293 283 155
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Remarks
Ammonia angulata had been identified as the subspecies Ammonia ketienziensis
angulata (Wang et al., 1988). Hayward et al. (2015) regarded it as an independent
species and we agree this point of view. It is a common species in the Bohai Sea,
the Yellow Sea and the north part of East China Sea.

Ammonia angulata (Kuwano, 1950)

fed
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Fig. 59 a–f Ammonia angulata (Kuwano, 1950), two specimens showing morphological
variabilities. a–c From same specimen. d–f Another live specimen. Scale bars = 100 µm
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Ammonia beccarii (Linnaeus, 1758) (Fig. 60)

Nautilus beccarii Linnaeus, 1758, p. 710, pl. 1, Fig. 1a–c.
Rotalia beccarii (Linné) Brady, 1884, p. 704, pl. 107, Figs. 2–3; Cushman,

1915, p. 67, pl. 30, Fig. 3a–c; 1928b, p. 104, pl. 15, Figs. 1–7.

Ammonia beccarii (Linnaeus, 1758)
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Fig. 60 a–i Ammonia beccarii (Linnaeus, 1758), three specimens with different side of views.
a–c A live specimen. d–f Another specimen. g–i The third specimen. Scale bars = 100 µm
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Rotalia beccarii (Linnaeus) var. tepida Cushman, 1926, p. 79, pl. 1.
Rotalia beccarii (Linnaeus), Cushman, 1931, p. 58, pl. 12, Figs. 1–7, pl. 13,

Figs. 1, 2.
Streblus beccarii (Linné), Hofker, 1951b, p. 492, Figs. 335–342; Todd & Low,

1961, p. 18, pl. 2, Figs. 18, 19.
Ammonia tepida, Banner & Williams, 1973, p. 59, pl. 6, Figs. 1–14; pl. 8,

Figs. 1–14; pl. 9, Figs. 1–10; pl. 10, Figs. 1–6.
Ammonia beccarii (Linné) vars., Micropaleontology Group in Marine Geology

Department of Tongji University, 1978, p. 94, pl. XII, Figs. 1–3;13–15; Wang
et al., 1980, p. 196, pl. IX, Figs. 1–4.

Ammonia beccarii (Linné) var., Wang et al., 1980, p. 192, pl. I, Figs. 3–4;
p. 197, pl. XI, Figs. 8–9; Wang et al., 1988, p. 168, pl. XXVII, Figs. 4–5.

Ammonia beccarii (Linné) Cifelli, 1962, pp. 119–126, pl. 21, 22; Reiss, 1963,
pl. 5, Figs. 2, 6, 8; Loeblich & Tappan, 1964, p. 607, Figs. 479, 2-4; He et al.,
1965, p. 103, pl. XI, Fig. 2a–c; Belford, 1966, pp. 108–110, pl. 19, Figs. 2–8;
Research Institute of petroleum exploration and development in the Ministry of
petroleum exploration and development & Nanjing Institute of Geology and
Palaeontology, Chinese Academy of Sciences, 1978, p. 22, pl. 7, Figs. 2–5; Zheng
et al., 1978, p. 220, pl. XXIV, Figs. 9a–c; Loeblich & Tappan, 1987, p. 664,
pl. 767, Figs. 1–7; Research Party of Marine Geology, Ministry of Geology and
Mineral Resources & Chinese University of Geosciences (Beijing), 1988, p. 195,
pl. 19, Fig. 9; Research Party of Marine Geology, Ministry of Geology and Mineral
Resources & Institute of Geology, Chinese Academy of Geological Sciences, 1989,
p. 87, pl. 156, Fig. 2a–c; Lei & Li, 2015, p. 5, Fig. 2.

Measurement

Occurrence and Ecology
Intertidal flat of the Qingdao Bay (36°00′ N, 120°30′ E), water depth 0.00–3.00 m,
temperature 1.50–26.50 °C, salinity 31.00–38.00 ‰, abundance 1.92–44.16 ind./g sed.

Distribution
Bohai Sea, Qingdao Bay of the Yellow Sea, East China Sea, Okinawa Trough.

Adriatic Sea.

Specimens Body length (µm) Body width (µm) Body thickness (µm)

H114-01 319 270 183

H114-02 365 321 172

H114-03 303 256 138

H147-01 292 257 138

H147-02 298 258 140
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Description
Size about 350 µm in diameter. Test more convex in spiral side, with about 3–
4 volutions. Chambers clear, with 10–12 chambers in final whorl. Periphery
rounded. Sutures distinct. Umbilical side with a distinct umbilical plug. Wall cal-
careous, moderately perforate, smooth in surface. Aperture an interiomarginal
extraumbilical arch.

Remarks
Ammonia beccarii was frequently reported by many studies from the Bohai Sea, the
Yellow Sea, the East China Sea and Okinawa Trough (He et al., 1965;
Micropaleontology Group in Marine Geology Department of Tongji University,
1978; Research Institute of petroleum exploration and development in the Ministry
of petroleum exploration and development & Nanjing Institute of Geology and
Palaeontology, Chinese Academy of Sciences, 1978; Wang, 1980; Wang et al.,
1988; Research Party of Marine Geology, Ministry of Geology and Mineral
Resources & Chinese University of Geosciences (Beijing), 1988; Research Party of
Marine Geology, Ministry of Geology and Mineral Resources & Institute of
Geology, Chinese Academy of Geological Sciences, 1989; Lei & Li, 2015). In our
investigation, A. beccarii comprised about 39 % of foraminiferal relative abundance
in intertidal zone. But with increasing water depth in continental shelf region, it
decreased to 5.7 % in <20 m water depth, and continuously reduced to 1.38 % in
>20 m water depth (Lei & Li, 2015).

Ammonia falsobeccarii (Rouvillois, 1974) (Fig. 61)

Pseudoeponides falsobeccarii Rouvillois, 1974, Gross, 2001; Hayward et al., 2015.

Measurement

Occurrence and Ecology
The Bohai Sea (St A8, St 6, St 19, St 11, St 36, St 31) and the Yellow Sea
(St 3600-08, St 3800-02, St 3875-01) (36°00′–38°44′ N, 120°04′–123°59′ E),
water depth 25.00–78.00 m, temperature 2.25–9.12 °C, salinity 30.11–33.31 ‰,
abundance 0.02–0.64 ind./g sed.

Distribution
Bohai Sea, Yellow Sea.

Bay of Biscay, English Channel, North Atlantic Ocean, Mediterranean Sea.

Specimens Body length (µm) Body width (µm) Body thickness (µm)

B17-01 520 475 279

B17-02 398 357 212

B17-03 403 360 221
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Description
Size about 450 µm in diameter. Test biconvex, with about three to four volutions.
Chambers clear, with seven to eight chambers in final whorl, the final chamber
patulous in shape. Periphery with constrictions at sutures. Sutures distinct, flush

Ammonia falsobeccarii (Rouvillois, 1974)
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Fig. 61 a–f Ammonia falsobeccarii (Rouvillois, 1974), two specimens with different side of
views. a–c From same specimen. d–f Another specimen. Scale bars = 150 µm
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with test surface in spiral side and distinct depressed in umbilical side. Umbilical
side fissured in center, with umbilical plug. Wall calcareous, rather thick, less
perforate, smooth in surface. Aperture an interiomarginal extraumbilical arch.

Remarks
Ammonia falsobeccarii is a new record to China Sea. This species is easily
misidentified as A. beccarii. However, it is characterized by thick wall and the
patulous shaped final chamber. It is a common species with moderate abundance in
the Bohai Sea and the Yellow Sea.

Ammonia ketienziensis (Ishizaki, 1943) (Figs. 62, 63)

Streblus ketienziensis Ishizaki, 1943, p. 59, pl. 1, Fig. 5a–c; Ishizaki, 1948, p. 59,
pl. 1, Fig. 2a–c.

Ammonia ketienziensis (Ishizaki) Huang, 1964, pl. 1, Fig. 13;
Micropaleontology Group in Marine Geology Department of Tongji University,
1978, p. 96, pl. XII, Figs. 22–27; Wang et al., 1980, p. 196, pl. IX, Figs. 11–13;
Research Party of Marine Geology, Ministry of Geology and Mineral Resources &
Chinese University of Geosciences (Beijing), 1988, p. 196, pl. 19, Fig. 2; Research
Party of Marine Geology, Ministry of Geology and Mineral Resources & Institute
of Geology, Chinese Academy of Geological Sciences, 1989, p. 87, pl. 156,
Fig. 4a–c.

Measurement

Occurrence and Ecology
The Bohai Sea (St 26, St A8, St 6, St 19, St 11, St 36, St 22, St 31) and the Yellow
Sea (St CJ-01, St CJ-02, St CJ-04, St CJ-06, St 3300-04, St 3300-06, St 3400-05,
St 3400-06, St 3400-08, St 3500-02, St 3500-06, St 3500-08, St 3500-10,
St 3600-02, St 3600-04, St 3700-01, St 3875-01, St B-06) (31°39′–39°00′ N, 119°
30′–125°00′ E), water depth 25.00–81.00 m, temperature 2.25–18.08 °C, salinity
30.11–33.39 ‰, abundance 0.08–10.56 ind./g sed.

Distribution
Bohai Sea, Yellow Sea, East China Sea, Okinawa Trough.

Japan, South Korea.

Specimens Body length (µm) Body width (µm) Body thickness (µm)

D17=B77-01 375 341 178

D17=B77-02 539 511 270

D17=B77-03 345 325 167

D17=B77-04 300 281 149

D17=B77-05 310 285 149

D17=B77-06 361 340 157

D17=B77-07 345 309 190
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Description
Size about 370 µm in diameter. Test usually yellowish, biconvex, distinctly convex
and uplifted in ventral side but flat in dorsal side, with about four to five volutions.
Chambers distinct, fattened in shape, with seven to eight chambers in final whorl.

Ammonia ketienziensis (Ishizaki, 1943)
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Fig. 62 a–i Ammonia ketienziensis (Ishizaki, 1943), three specimens showing morphological
variabilities. a–c The same specimen with different side of views. d–f Another specimen. g–i The
third specimen. Scale bars = 100 µm
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Periphery rimmed, with slight constrictions at sutures. Sutures clear, radial in dorsal
side, converged in ventral center. Umbilical side with umbilical plug. Wall cal-
careous, transparent, fine and thin, moderate perforate, smooth in surface. Aperture
an interiomarginal extraumbilical arch.

Ammonia ketienziensis (Ishizaki, 1943)

ba c

d e f

Fig. 63 a–f Ammonia ketienziensis (Ishizaki, 1943), two specimens showing different side of
views. a–c From same specimen. d–f A live specimen. Scale bars = 100 µm
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Remarks
Ammonia ketienziensis has been frequently reported by many studies from the
Yellow Sea (Micropaleontology Group in Marine Geology Department of Tongji
University, 1978; Wang et al., 1980), the East China Sea (Research Party of Marine
Geology, Ministry of Geology and Mineral Resources & Institute of Geology,
Chinese Academy of Geological Sciences, 1989) and the Okinawa Trough
(Research Party of Marine Geology, Ministry of Geology and Mineral Resources &
Chinese University of Geosciences (Beijing), 1988). It is a very common and
usually dominant species in continental shelf sediments of the Yellow Sea and the
East China Sea.

Ammonia maruhasii (Kuwano, 1950) (Fig. 64)

Rotalia maruhasii Kuwano, 1950, p. 314, tf. 2, 8.
Ammonia maruhasii (Kuwano), Micropaleontology Group in Marine Geology

Department of Tongji University, 1978, p. 95, pl. XII, Figs. 4–6; Wang et al., 1980,
p. 200, pl. XVI, Fig. 12; Wang et al., 1988, p. 166, pl. XXVI, Figs. 14–15;
pl. XXVII, Fig. 11.

Measurement

Occurrence and Ecology
The Bohai Sea (St 6, St 19, St 11, St 36, St 22, St 31), the Yellow Sea (St CJ-01,
St CJ-02, St CJ-04, St 3300-04, St 3400-05, St 3400-06, St 3400-08, St 3500-02,
St 3500-06, St 3500-08, St 3500-10, St 3600-02, St 3600-04, St 3600-08,
St 3700-01, St 3800-02, St 3875-01, St B-06) (31°39′–38°44′ N, 120°00′–124°
00′ E) and intertidal flat of the Qingdao Bay, water depth 3.00–81.00 m, temper-
ature 7.39–26.80 °C, salinity 31.00–38.00 ‰, abundance 0.02–3.59 ind./g sed.

Distribution
Yellow Sea, East China Sea.

Description
Size about 370 µm in diameter. Test biconvex, with four to five volutions.
Chambers distinct, with seven to eight chambers in final whorl. Sutures distinct,
radial to slightly curved in dorsal side, converged in ventral center. Periphery
without rim, slight depressed at sutures. Umbilical area closed, without umbilical
plug. Wall calcareous, optically radial, moderate perforate, surface smooth.
Aperture an interiomarginal extraumbilical arch.

Specimens Body length (µm) Body width (µm) Body thickness (µm)

H16=B13-01 385 350 153

H16=B13-02 358 323 167

H16=B13-03 357 339 181
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Remarks
Ammonia maruhasii has been reported by studies from the Yellow Sea
(Micropaleontology Group in Marine Geology Department of Tongji University,
1978) and the East China Sea (Research Party of Marine Geology, Ministry of

Ammonia maruhasii (Kuwano, 1950)
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Fig. 64 a–f Ammonia maruhasii (Kuwano, 1950), two specimens showing morphological
variabilities. a–c From same specimen. d–f Another specimen. Scale bars = 100 µm
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Geology and Mineral Resources & Institute of Geology, Chinese Academy of
Geological Sciences, 1989). This species is characterized by closed umbilical area
and without umbilical plug. It is a common species in the Yellow Sea and the East
China Sea.

Ammonia pauciloculata (Phleger & Parker, 1951) (Fig. 65)

“Rotalia” pauciloculata Phleger & Parker, 1951, p. 23, pl. 12, Figs. 8–9.
Ammonia nantongensis, He et al., 1965, p. 104, pl. 11, Fig. 5a–c.
Ammonia pauciloculata (Phleger & Parker), He et al., 1965, p. 105, pl. XI,

Fig. 6a–c; Wang et al., 1980, pl. XII, Figs. 6–7; pl. 17, Fig. 9; Wang et al., 1984,
p. 329, pl. 34, Fig. 9; Wang et al., 1988, p. 166, pl. XXVII, Figs. 8–10; Research
Party of Marine Geology, Ministry of Geology and Mineral Resources & Institute
of Geology, Chinese Academy of Geological Sciences, 1989, p. 87, pl. 157,
Fig. 1a–c.

Measurement

Occurrence and Ecology
The Bohai Sea (St 26, St A8, St 6, St 36, St 22, St 14, St 31), the Yellow Sea
(St 3500-02) and intertidal flat of the Qingdao Bay (35°00′–36°00′ N, 120°00′–
120°30′ E), water depth 0.00–30.00 m, temperature 2.25–17.20 °C, salinity 30.00–
38.00 ‰, abundance 0.04–0.80 ind./g sed.

Distribution
Bohai Sea, Yellow Sea, East China Sea.

Gulf of Mexico.

Description
Size about 250 µm in diameter. Test biconvex, more convex in dorsal side, with
three to four solutions. Chambers clear, with eleven to twelve chambers in final
whorl. Sutures distinct, radial. Periphery rounded. Umbilical side fissured in center,
without umbilical plug. Wall calcareous, optically radial, moderate perforate, sur-
face smooth. Aperture an interiomarginal extraumbilical arch.

Remarks
Ammonia pauciloculata had been reported from the Yellow Sea (He et al., 1965;
Wang et al., 1980) and the East China Sea (Wang et al., 1988; Research Party of
Marine Geology, Ministry of Geology and Mineral Resources & Institute of
Geology, Chinese Academy of Geological Sciences, 1989). It is a common species
in the China Seas.

Specimens Body length (µm) Body width (µm) Body thickness (µm)

B25-01 243 220 117

B25-02 260 217 113
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Ammonia sobrina (Shupack, 1934) (Fig. 66)

Rotalia beccarii var. sobrina Shupack, 1934, p. 6, Figs. a–c.
Streblus beccarii var. sobrina, Bermudez, 1949, p. 233, pl. 15, Figs. 46–48;

Todd & Bronnimann, 1957, p. 38, pl. 10, Figs. 1, 2.

a b c
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Ammonia pauciloculata (Phleger & Parker, 1951)

Fig. 65 a–f Ammonia pauciloculata (Phleger & Parker, 1951), two specimens showing
morphological variabilities. a–c From same specimen. d–f A live specimen. Scale bars = 100 µm
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Ammonia sobrina (Shupack), Seibold, 1971, p. 46, pl. 6, Figs. 4–6; pl. 7,
Figs. 1, 2; Research Institute of petroleum exploration and development in the
Ministry of petroleum exploration and development & Nanjing Institute of Geology
and Palaeontology, Chinese Academy of Sciences, 1978, p. 23, pl. 8, Figs. 3, 4.

Ammonia sobrina (Shupack, 1934)
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Fig. 66 a–f Ammonia sobrina (Shupack, 1934), two specimens with different side of views. a–c
From same specimen. d–f Another specimen. Scale bars = 100 µm
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Measurement

Occurrence and Ecology
The Yellow Sea (St CJ-01, St CJ-04, St 3400-05, St 3400-06, St 3500-02,
St 3600-02, St 3800-02) and intertidal flat of the Qingdao Bay (31°39′–38°00′ N,
120°00′–124°00′ E), water depth 3.00–67.80 m, temperature 8.35–22.80 °C,
salinity 30.31–32.08 ‰, abundance 0.08–1.92 ind./g sed.

Distribution
Yellow Sea, East China Sea.

Description
Size about 250 µm in diameter. Test biconvex, distinct convex in dorsal side, with
about three to four volutions. Chambers moderate clear, centrally elevated on spiral
side, with about six chambers in final whorl. Periphery rounded, with constrictions
in the final chamber. Sutures moderate distinct, not depressed. Umbilical side fis-
sured in center, with cavity-like depression, without umbilical plug. Wall calcare-
ous, moderately perforate, smooth in surface. Aperture an interiomarginal
extraumbilical arch.

Remarks
Ammonia sobrina has been reported from the East China Sea (Research Institute of
petroleum exploration and development in the Ministry of petroleum exploration
and development & Nanjing Institute of Geology and Palaeontology, Chinese
Academy of Sciences, 1978). This species is characterized by the convex dorsal
shape, indistinct sutures and a cavity-like depression in umbilical area. In the
Yellow Sea, it is a common and abundant species.

Ammonia takanabensis (Ishizaki, 1948) (Fig. 67)

Streblus takanabensis Ishizaki, 1948, p. 57, pl. 1, Fig. 5.
Streblus nakamurai Ishizaki, 1948, p. 62, pl. 1, Fig. 4a–c.
Rotalia takanabensis (Ishizaki), Asano, 1951c, p. 16, Figs. 124–126.
Ammonia takanabensis (Ishizaki), Huang, 1964, p. 56, pl. 1, Fig. 2; Research

Institute of petroleum exploration and development in the Ministry of petroleum
exploration and development & Nanjing Institute of Geology and Palaeontology,
Chinese Academy of Sciences, 1978, p. 22, pl. 7, Fig. 1; Takayanagi and others,
1987, p. 130, pl. 17, Fig. 3; Research Party of Marine Geology, Ministry of
Geology and Mineral Resources & Institute of Geology, Chinese Academy of
Geological Sciences, 1989, p. 88, pl. 157, Figs. 3a–c, 4a–c; Akimoto, 1990, p. 191,
pl. 15, Fig. 15; Loeblich & Tappan, 1994, p. 166, pl. 370, Figs. 10–13; Debenay,
2012, p. 185.

Specimens Body length (µm) Body width (µm) Body thickness (µm)

H37-01 255 233 137

H37-02 261 218 121
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Ammonia takanabensis (Ishizaki, 1948)
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Fig. 67 a–i Ammonia takanabensis (Ishizaki, 1948), three specimens showing morphological
variabilities. a–c A live specimen. d–f Another live specimen. g–i The third specimen. Scale
bars = 100 µm
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Measurement

Occurrence and Ecology
The Yellow Sea (St 3400-06, St 3600-06, St 3600-08) (33°59′–36°00′ N, 123°00′–
123°59′ E), water depth 67.80–78.00 m, temperature 9.13–12.00 °C, salinity
31.91–33.31 ‰, abundance 0.16–1.98 ind./g sed.

Distribution
Bohai Sea, Yellow Sea, East China Sea.

Japan, South Korea, New Caledonia, Sahul Shelf.

Description
Size about 350 µm in diameter. Test biconvex, with about three to four volutions.
Chambers clear, with eight to nine chambers in final whorl; chamber shape rounded
in inter whorls, shape slightly elongated in final whorl but the ratio of length to
width is usually less than 2:1. Sutures distinct, radial. Periphery outline smooth,
with slight constrictions at sutures. Umbilical side fissured and forming angles, with
a distinct large umbilical plug in center. Wall calcareous, transparent, moderate
perforate, surface smooth. Aperture an interiomarginal extraumbilical arch.

Remarks
Ammonia takanabensis has been reported from the Bohai Sea (research Institute of
petroleum exploration and development in the Ministry of petroleum exploration
and development & Nanjing Institute of Geology and Palaeontology, Chinese
Academy of Sciences, 1978) and the East China Sea (Research Party of Marine
Geology, Ministry of Geology and Mineral Resources & Institute of Geology,
Chinese Academy of Geological Sciences, 1989). This species is characterized by
transparent wall, round chambers, and a big umbilical plug. It is a common species
in the Yellow Sea.

Ammonia tepida (Cushman, 1926) (Fig. 68)

Rotalia beccarii (Linné) var. tepida Cushman, 1926c, p. 79, pl. 1; Cushman, 1931b,
p. 61, pl. 13, Fig. 3a–c; Leroy, 1941c, p. 117, pl. 2, Figs. 25–27.

Streblus beccarii (Linné) var. tepida (Cushman), Todd, 1957, p. 290, pl. 91,
Fig. 5; Leroy, 1964, p. F-38, pl. 4, Figs. 16, 17; Todd, 1965, p. 29, pl. 6, Fig. 1;
pl. 7, Fig. 2.

Ammonia beccarii (Linné) var. tepida (Cushman), Chiji & Lopez, 1968, p. 104,
pl. 12, Figs. 3, 4.

Specimens Body length (µm) Body width (µm) Body thickness (µm)

H68-01 263 240 153

H68-02 381 330 218

H68-03 373 333 225

H68-04 340 309 277

H68-05 329 305 203
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Discorbis tepida, Seibold, 1971, p. 44, pl. 5, Figs. 4–6; pl. 6, Figs. 1–3.
Ammonia (?) tepida (Cushman), Baccaert, 1987, p. 233, pl. 94, Fig. 7; pl. 95,

Figs. 1–3.

Ammonia tepida (Cushman, 1926)
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Fig. 68 a–i Ammonia tepida (Cushman, 1926), three specimens showing morphological
variabilities. a–c Form same specimen. d–f Another specimen. g–i The third specimen. Scale
bars = 100 µm
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Ammonia tepida (Cushman), Banner & Williams, 1973, pp. 49–69, pl. 2,
Figs. 3, 6; Research Institute of petroleum exploration and development in the
Ministry of petroleum exploration and development & Nanjing Institute of Geology
and Palaeontology, Chinese Academy of Sciences, 1978, p. 21, pl. 8, Figs. 6–8;
Zheng et al., 1978, p. 221, pl. XXIV, Figs. 10a–c, 11a–c; pl. XXXII, Fig. 7; South
China Sea Branch of Oil Exploration Co. of P. R. China et al., 1981, p. 124, pl. 57,
Figs. 1–3; Wang et al., 1980, p. 193, pl. IV, Figs. 9–12; Hayward et al., 2004,
p. 262, pl. 2, Fig. T; pl. 3, Fig. T; pl. 4, Fig. T; Loeblich & Tappan, 1994, p. 166,
pl. 371, Figs. 1–10; Debenay, 2012, pp. 185, 186.

Measurement

Occurrence and Ecology
The Bohai Sea (St 26, St A8, St 6, St 19, St 11, St 36, St 22, St 14, St 31), the Yellow
Sea (St CJ-01, St CJ-02, St CJ-04, St 3300-04, St 3500-02, St 3600-02, St 3700-01)
and intertidal flat of the Qingdao Bay (31°39′–39°00′ N, 119°30′–124°00′ E), water
depth 3.00–40.00 m, temperature 1.50–17.54 °C, salinity 30.11–36.00 ‰, abun-
dance 0.12–2.52 ind./g sed.

Distribution
Bohai Sea, Yellow Sea, East China Sea, South China Sea.

Japan, Micronesia, Norway, South Korea, New Caledonia, Gulf of Mexico,
Mediterranean Sea.

Description
Size about 450 µm in diameter. Test biconvex, with two to three volutions.
Chambers clear, with six to eight chambers in final whorl. Sutures distinct, slightly
oblique and depressed. Periphery with constriction at sutures. Umbilical side fis-
sured in center, without umbilical plug. Wall calcareous, optically radial, moderate
perforate, surface smooth. Aperture an interiomarginal extraumbilical arch.

Remarks
Ammonia tepida had been frequently reported from the Bohai Sea (Research
Institute of petroleum exploration and development in the Ministry of petroleum
exploration and development & Nanjing Institute of Geology and Palaeontology,
Chinese Academy of Sciences, 1978; Zheng et al., 1978), the Yellow Sea (Wang
et al., 1980), the South China Sea (South China Sea Branch of Oil Exploration Co.
of P. R. China et al., 1981). It is a common species in continental shelf sediments of
the China Seas but the abundance is usually low.

Specimens Body length (µm) Body width (µm) Body thickness (µm)

D29-01 306 276 132

D29-02 515 465 283

D29-03 280 242 123

B12-01 661 590 280

B12-02 486 420 227
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Ammonia rupta nov. spec. (Figs. 69, 70)

Diagnosis
Size about 500 µm in diameter. Test biconvex in both ventral and dorsal sides, with
about four to five volutions. Chambers flat and elongated rectangular in shape, with

Ammonia rupta nov. spec.
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Fig. 69 a–i Ammonia rupta nov. spec. a–c The holotype specimen showing different side of
views. d–f The paratype-01 specimen. g–i The paratype-02 specimen. Scale bars = 200 µm
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a length:width ratio of about 3:1; blurred in spiral side, with seven to eight
chambers in final whorl. Suture indistinct in early whorls but distinct in final
whorls, radial and straight. Periphery outline smooth, with slight constriction at
sutures. Umbilical side ruptured, or cracked forming many angles. Umbilical plug

Ammonia rupta nov. spec.
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Fig. 70 a–f Ammonia rupta nov. spec. a–c The paratype-03 specimen. d–f The paratype-04
specimen. Scale bars = 200 µm
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indistinct. Wall calcareous, opaque in optical view, less perforate, rather thick,
surface smooth. Aperture an interiomarginal extraumbilical arch.

Measurement

Etymology
The Latin adjective rupta refers to the character of ruptured sutures on umbilical
side.

Type Material
Holotype (IOCA H59 Holotype) and two paratypes (IOCAS H59 Paratype-01;
IOCAS H59 Paratype-02) are lodged in the Marine Biological Museum of Chinese
Academy of Sciences (MBMCAS). In addition, 6 paratypes are lodged in the
Department of Marine Organism Taxonomy & Phylogeny, Institute of Oceanology,
Chinese Academy of Sciences (IOCAS).

Occurrence and Ecology
The Yellow Sea (St CJ-06, 3500-08, 3600-06, 3600-07, 3600-08) (32°29′–34°59′ N,
122°59′–125°00′ E), water depth 55.20–78.00 m, temperature 9.00–22.20 °C,
salinity 31.50–33.20 ‰, abundance 0.15–2.78 ind./g sed.

Distribution
Yellow Sea.

Description
Size about 500 µm in diameter. Test distinctly biconvex in both ventral and dorsal
sides, with about four to five volutions. Chambers flat and elongated rectangular in
shape, with a length:width ratio of about 3:1; distinctly elevated in spiral side,
usually blurred in spiral side or only obscure in central part, with seven to eight
chambers in final whorl. Suture indistinct in early whorls, usually only visible in
final one to two whorls, radial and straight. Periphery outline smooth, with slight
constrictions at sutures. Umbilical side ruptured, or cracked forming many angles.
Umbilical plug indistinct. Wall calcareous, opaque in optical view, less perforate,
rather thick, surface smooth. Aperture an interiomarginal extraumbilical arch.

Specimens Body length (µm) Body width (µm) Body thickness (µm)

H59 Holotype 531 495 327

H59 Paratype-01 562 538 323

H59 Paratype-02 565 553 316

H59 Paratype-03 420 388 233

H59 Paratype-04 668 589 365

H59 Paratype-05 489 452 287

H59 Paratype-06 472 460 293

H59 Paratype-07 453 408 269

H59 Paratype-08 559 537 340
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Remarks
Ammonia rupta is rather distinct from most of the congeners by having very convex
lenticular side view, opaque thick wall, blurred, and elongated rectangular cham-
bers and ruptured umbilical side. Within the genus of Ammonia, only A. angulata
(Kuwano, 1950), A. takanabensis (Ishizaki, 1948) and A. ketienziensis (Ishizaki,
1943) are something that resemble A. rupta and could be compared. However, the
former two species usually have clear and roundish chambers and transparent wall
structure. In addition, A. angulata also has relatively less chambers and A. takan-
abensis has a very distinct and big umbilical plug, thus is easily to be distinguished.
As to A. ketienziensis (Ishizaki, 1943), which has a rimed periphery and closed
umbilical side, distinctly differs from A. angulata.

Ammonia rupta has been observed only in stations of the Yellow Sea in several
sampling cruises during 2008–2014, but not found in the other sea areas in China.
We supposed it might be an endemic species of the Yellow Sea.

Genus Pseudorotalia Reiss & Merling, 1958

Pseudorotalia indopacifica (Thalmann, 1935) (Fig. 71)

Rotalia papillosa Brady, 1899, p. 332, pl. 76, Fig. 2.
Rotalia indopacifica Thalmann, 1935, p. 605, pl. 73, Fig. 1a–c.
Pseudorotalia indopacifica (Thalmann), Huang Tunyow, 1964, p. 60, pl. 1,

Fig. 7; pl. 3, Fig. 4; Lin et al., 1978, p. 91, pl. 21, Fig. 6; Wang et al., 1980, p. 193,
pl. IV, Figs. 1–4; Wang et al., 1988, p. 165, pl. XXVI, Fig. 16; Research Party of
Marine Geology, Ministry of Geology and Mineral Resources & Institute of
Geology, Chinese Academy of Geological Sciences, 1989, p. 89, pl. 158, Fig. 3a–c.

Measurement

Occurrence and Ecology
The Yellow Sea (St 3000-02) (29°59′ N, 123°00′ E), water depth 42.77 m, tem-
perature 22.33 °C, salinity 34.27 ‰, abundance 0.27 ind./g sed.

Distribution
Yellow Sea, East China Sea, South China Sea.

South Korea.

Description
Size about 1500 µm in diameter. Test subconical in shape, trochospiral with four
gradually enlarging whorls. Spiral side elevated and umbilical side flat. Chambers

Specimens Body length (µm) Body width (µm) Body thickness (µm)

D128-01 1561 1448 841
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rounded, with thirteen chambers in the final whorl. Sutures straight and radial on
both spiral and umbilical sides, elevated and limbate, broken into beads. Periphery
smooth but slightly depressed at sutures, without keels. Wall calcareous, rather
thick, surface smooth. Aperture interiomarginal on umbilical side.

Pseudorotalia indopacifica (Thalmann, 1935)
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c

Fig. 71 a–c Pseudorotalia indopacifica (Thalmann, 1935), same specimen with dorsal
(a), ventral (b) and side (c) views. Scale bar = 500 µm
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Remarks
Pseudorotalia indopacifica has been frequently reported from the East China Sea
(Wang et al., 1980, 1988; Research Party of Marine Geology, Ministry of Geology
and Mineral Resources & Institute of Geology, Chinese Academy of Geological
Sciences, 1989). It is a warm water species and commonly occurred with high
abundance in the East China Sea and the South China Sea. We found it first time in
the Yellow Sea but with low abundance.

Genus Rotalidium Asano, 1936

Rotalidium annectens (Parker & Jones, 1865) (Fig. 72)

Rotalia beccarii var. annectens Parker & Jones, 1865, p. 387, pl. 19, Fig. 11a–c.
Streblus annectens, Ishizaki, 1940, p. 49, pl. 3, Figs. 12a–b, 13a–b.
Ammonia annectens (Parker & Jones), He et al., 1965, p. 103, pl. XI, Fig. 3a–c;

Research Institute of petroleum exploration and development in the Ministry of
petroleum exploration and development & Nanjing Institute of Geology and
Palaeontology, Chinese Academy of Sciences, 1978, p. 21, pl. 7, Figs. 11–13;
Micropaleontology Group in Marine Geology Department of Tongji University,
1978, p. 95, pl. XII, Figs. 7–9; Research Party of Marine Geology, Ministry of
Geology and Mineral Resources & Chinese University of Geosciences (Beijing),
1988, p. 195, pl. 19, Figs. 5–6; Research Party of Marine Geology, Ministry of
Geology and Mineral Resources & Institute of Geology, Chinese Academy of
Geological Sciences, 1989, p. 86, pl. 156, Fig. 5a–c.

Cavarotalia annectens (Parker & Jones), Wang et al., 1988, p. 168, pl. XXVII,
Figs. 12–13.

Rotalidium annectens (Parker & Jones), Loeblich & Tappan, 1987, p. 667,
pl. 772, Figs. 1–7.

Measurement

Occurrence and Ecology
The Bohai Sea (St 26, St A8, St 6, St 19, St 11, St 36, St 22, St 14),
the Yellow Sea (St CJ-02, St CJ-04, St 3300-04, St 3500-02, St 3700-01) and
intertidal flat of the Qingdao Bay (31°49′–39°00′ N, 119°30′–124°00′ E), water
depth 3.00–42.00 m, temperature 2.25–26.5 °C, salinity 30.30–38.00 ‰, abun-
dance 0.18–1.68 ind./g sed.

Specimens Body length (µm) Body width (µm) Body thickness (µm)

H10=B104-01 503 448 317

H10=B104-02 537 470 339

H10=B104-03 479 396 296

H10=B104-04 416 383 253
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Distribution
Bohai Sea, Yellow Sea, East China Sea, Okinawa Trough.

South Korea.

Rotalidium annectens (Parker & Jones, 1865)

ca b

hg i
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Fig. 72 a–i Rotalidium annectens (Parker & Jones, 1865), three specimens showing morpho-
logical variabilities. a–c From same specimen. d–f Another specimen. g–i The third specimen.
Scale bars = 150 µm
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Description
Size about 500 µm in diameter. Test lenticular, trochospiral, about three to four
slowly enlarging whorls. Chambers rounded, with eight to nine chambers in final
whorls. Sutures limbate, straight and radial. Spiral canal present in umbilical side,
broad, covered by umbilical extensions of the chambers. Umbilical side with
smooth surface, without umbilical plug. Wall calcareous, fine perforate, surface
smooth. Aperture an interiomarginal arch between the umbilical margin and
periphery.

Remarks
Rotalidium annectens has been identified as Cavarotalia annectens in Chinese
literature (Wang et al., 1988). The Genus Rotalidium was established by Asano,
1936, and R. pacificum is the type species. Billman et al. (1980) suggested that
Rotalidium pacificum and Rotalia japonica belong to Cavarotalia Müller-Merz,
1980, but Loeblich & Tappan (1987) deemed the older name Rotalidium has pri-
ority. We agreed with the later view.

Rotalidium annectens has been frequently reported from the Bohai Sea
(Research Institute of petroleum exploration and development in the Ministry of
petroleum exploration and development & Nanjing Institute of Geology and
Palaeontology, Chinese Academy of Sciences, 1978), the Yellow Sea (He et al.,
1965; Micropaleontology Group in Marine Geology Department of Tongji
University, 1978), the East China Sea (Wang et al., 1988; Research Party of Marine
Geology, Ministry of Geology and Mineral Resources & Institute of Geology,
Chinese Academy of Geological Sciences, 1989), the Okinawa Trough (Research
Party of Marine Geology, Ministry of Geology and Mineral Resources & Chinese
University of Geosciences (Beijing), 1988). It is a common species in the conti-
nental shelf sediments of the China Seas.

Genus Rotalinoides Saidova, 1975

Rotalinoides compressiuscula (Brady, 1884) (Fig. 73)

Rotalia papillosa var. compressiuscula Brady, 1884, p. 708, pl. 108, Fig. 1;
Cushman, 1921, p. 347, pl. 72, Fig. 2a–c.

Ammonia compressiuscula (Brady), Micropaleontology Group in Marine
Geology Department of Tongji University, 1978, p. 95, pl. XII, Figs. 16–21; Wang
et al., 1980, p. 196, pl. IX, Figs. 5–8; p. 196, pl. IX, Figs. 5–8; Wang et al., 1988,
p. 167, pl. XXVII, Fig. 3.

Measurement
Specimens Body length (µm) Body width (µm) Body thickness (µm)

D81-01 886 808 586

D81-02 763 615 473

D81-03 818 747 535
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Occurrence and Ecology
The Bohai Sea (St 26, St A8, St 6, St 19, St 11, St 36, St 22, St 14, St 31),
the Yellow Sea (St CJ-01, St CJ-02, St CJ-04, St CJ-06, St 3300-04, St 3300-06,
St 3400-05, St 3400-06, St 3500-02, St 3600-02, St 3600-04, St 3700-01) and

Rotalinoides compressiuscula (Brady, 1884)

a b c

d e f

g h i
Fig. 73 a–i Rotalinoides compressiuscula (Brady, 1884), three specimens showing morpholog-
ical variabilities. a–c From same specimen. d–f Another specimen. g–i The third specimen. Scale
bars = 300 µm
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intertidal flat of the Qingdao Bay (31°39′–39°00′ N, 119°30′–125°00′ E), water
depth 0.00–67.80 m, temperature 1.50–24.50 °C, salinity 30.31–32.74 ‰, abun-
dance 0.02–45.16 ind./g sed.

Distribution
Bohai Sea, Yellow Sea, East China Sea.

Japan.

Description
Size about 850 µm in diameter. Test conical, distinct convex in ventral side and
spiral side less convex; trochospiral, about three volutions, about eight chambers in
the final whorl. Sutures oblique and curved back at the periphery, slightly
depressed, with elevated poreless rims that later fuse to appear as beaded sutures,
the inflational beads progressively larger toward the umbo. Sutures radial, strongly
incised and feathered on the umbilical side. Periphery with imperforate keel
interrupted by sutural incisions of the outer margin. Wall calcareous, thick, finely
perforate but sutures, beads, pillars, and keel imperforate. Aperture an interi-
omarginal arch between the umbilical margin and periphery.

Remarks
Rotalinoides compressiuscula had been identified as Ammonia compressiuscula in
Chinese literature (Micropaleontology Group in Marine Geology Department of
Tongji University, 1978; Wang et al., 1980, 1988). This species is characterized by
owing rims in periphery and with beads at sutures, in addition, umbilical areas
having imperforate inflational beads. It has been frequently reported from the
Yellow Sea and East China Sea. It is a common species in these sea areas.

Subfamily Ammoniinae Saidova, 1981

Genus Hemirotalia nov. gen

Diagnosis
Rotaliidae with sutures stopping at quarter to half of the umbilical side, forming a
radial ring-like pattern in ventral view.
Test trochospiral, biconvex to planoconvex, all chambers visible on the spiral side,
only those of the final whorl visible on the umbilical side. Sutures imperforate, flat
or elevated, radial or oblique, and curved back at the periphery on the spiral side; on
the umbilical side, sutures deeply incised and stopped at about quarter to half place,
forming a radial ring-like pattern in ventral view. Umbilicus with a pit at centum or
with a series of scattered pits. Periphery may round and smooth, or with imperforate
keel interrupted by sutural incisions of the outer margin. Wall calcareous, optically
radial, surface smooth or pustulose, perforate except for sutures, the imperforate
peripheral margin, pustules and umbilical pits. Aperture an indistinct interi-
omarginal slit.
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Type Species
Hemirotalia calvifacta Lei & Li, 2016

Etymology
Composite of the Greek word hemi (half) and the Latin noun rotalia (wheel),
meaning sutures stopping at the half of the place on ventral side. Feminine gender.

Remarks
Family Rotaliidae Ehrenberg, 1839 comprises the following four subfamilies:
(1) Subfamily Cuvillierininae Loeblich & Tappan, 1964, containing 8 genera of
fossil only (U. Cretaceous to Miocene); (2) Subfamily Pararotaliinae Reiss, 1963,
containing two genera (U. Cretaceous to Holocene); (3) Subfamily Rotaliinae
Ehrenberg, 1839, containing 17 genera. Except to the genus Rotalia Lamarck, 1804
(U. Cretaceous to Holocene), the other 16 genera of this subfamily are fossil only;
(4) Subfamily Ammoniinae Saidova, 1981, containing the following 9 genera from
L. Miocene to Holocene: Ammonia Brünnich, 1772, Asanoina Finlay, 1939,
Asiarotalia Nguyen Ngoc, 1986, Asteroammonia Voloshinova, 1970, Asterorotalia
Hofker, 1950, Challengerella Billman, Hottinger & Oesterle, 1980, Pseudorotalia
Reiss & Merling, 1958, Rotalidium Asano, 1936, Rotalinoides Saidova, 1975.

The genus Hemirotalia should be a new member of the subfamily Ammoniinae
Saidova, 1981. Therefore the subfamily Ammoniinae should contained 10 genera so
far. The population united in the new genus are characterized by owning a typical
“Rotaliidae” body shape but whose sutures stop at quarter to half of the umbilical
side, forming a radial ring-like pattern in ventral view. This feature is rater con-
spicuous and thus easily to be distinguished from the other genera within the same
family.

Hemirotalia calvifacta nov. spec. (Figs. 74, 75)

Diagnosis
Size about 600 µm in diameter. Test biconvex, with about three volutions.
Chambers rounded in shape, about eight to nine in the final whorl. Sutures radial to
slightly oblique, flat in spiral side, but deeply incised and stopped at about half
place of the umbilical side. Periphery smooth and basically rounded, sometimes
slightly depressed by sutural incisions of the outer margin. Umbilicus with a pit at
centum, without plug. Wall calcareous, surface smooth, perforate except for sutures
and umbilical pit. Aperture an indistinct interiomarginal slit.

Measurement
Specimens Body length (µm) Body width (µm) Body thickness (µm)

B94 Holotype 681 613 440

B94 Paratype-01 552 513 327

B94 Paratype-02 702 638 423

B94 Paratype-03 720 687 449

B94 Paratype-04 596 571 382

B94 Paratype-05 600 583 395
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Etymology
The Latin adjective calvifactus refers to the glossy test wall.

Hemirotalia calvifacta nov. spec.

e fd

ca b

hg i
Fig. 74 a–i Hemirotalia calvifacta nov. spec. a–c The holotype specimen showing different side
of views. d–f The paratype-01 specimen. g–i The paratype-02 specimen. Scale bars = 200 µm
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Hemirotalia calvifacta nov. spec.

fd e

a b c

Fig. 75 a–f Hemirotalia calvifacta nov. spec. a–c The paratype-03 specimen. d–f The
paratype-04 specimen. Scale bars = 200 µm

Type Material
Holotype (IOCA B94 Holotype) and two paratypes (IOCAS B94 Paratype-01;
IOCAS B94 Paratype-02) are lodged in the Marine Biological Museum of Chinese
Academy of Sciences (MBMCAS). In addition, three paratypes are lodged in the
Department of Marine Organism Taxonomy & Phylogeny, Institute of Oceanology,
Chinese Academy of Sciences (IOCAS).
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Type Locality
The Bohai Sea (St 11, 2-4 cm and 6-8 cm sediments; St 22, 10-11.5 cm sediment;
St 36, 4-6 cm and 8-10 cm sediments) (38°21′–38°23′ N, 120°06′–120°08′ E),
water depth 26.00–27.00 m, temperature 2.36–3.46 °C, salinity 30.30–30.71 ‰,
abundance 0.08–0.64 ind./g sed.

Distribution
Bohai Sea.

Description
Size about 600 µm in diameter. Test biconvex, with about three volutions.
Chambers rounded in shape, about eight to nine in the final whorl. Sutures radial to
slightly oblique, flat in spiral side, but deeply incised and stopped at about half
place of the umbilical side, forming a radial ring-like pattern in ventral view.
Periphery smooth and basically rounded, sometimes slightly depressed by sutural
incisions of the outer margin. Umbilicus with a pit at centum, without plug. Wall
calcareous, surface fine and smooth, glossy, perforate except for sutures and
umbilical pit. Aperture an indistinct interiomarginal slit.

Remarks
Hemirotalia calvifacta has been found in 2–11.5 cm sediment layers in the Bohai
Sea from three stations, but no living individual has been found. Likewise, we never
observed this species from the other sea areas in China during several years’
sampling. In the Bohai Sea, it has a low abundance of 0.08–0.64 ind./g sed.
Probably it is an endemic species of the Bohai Sea.

Hemirotalia foraminulosa nov. spec. (Figs. 76, 77)

Diagnosis
Size about 750 µm in diameter. Test trochospiral, planoconvex, with 2–3 volutions
in adults. Chambers rounded in shape, about seven to eight chambers in the final
whorl. Sutures oblique and curved back at the periphery on the spiral side, while
deeply incised and stopping at about quarter of the umbilical side. Periphery with
rims, depressed by sutural incisions of the outer margin. Umbilicus with multiple
scattered pits, without plug. Wall calcareous, surface smooth. Aperture an indistinct
interiomarginal slit.

Measurement

Specimens Body length (µm) Body width (µm) Body thickness (µm)

H148 Holotype 832 755 556

H148 Paratype-01 795 718 572

H148 Paratype-02 577 493 432

H148 Paratype-03 682 623 527

H148 Paratype-04 670 597 545

H148 Paratype-05 717 680 513

H148 Paratype-06 706 623 506

H148-08 (juvenile) 359 331 296
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Etymology
The Latin adjective foraminulosa refers to multiple pits on umbilical side.

Hemirotalia foraminulosa nov. spec.
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Fig. 76 a–i Hemirotalia foraminulosa nov. spec. a–c The holotype specimen showing different
side of views. d–f The paratype-01 specimen. g–i The paratype-02 specimen. Scale bars = 200 µm
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Type Material
Holotype (IOCA H148 Holotype) and two paratypes (IOCAS H148 Paratype-01;
IOCAS H148 Paratype-02) are lodged in the Marine Biological Museum of
Chinese Academy of Sciences (MBMCAS). In addition, four paratypes and a

Hemirotalia foraminulosa nov. spec. 

fed

ca b

Fig. 77 a–f Hemirotalia foraminulosa nov. spec., an adult (a–c) and a juvenile (d–f) specimens.
a–c The paratype-03 specimen. d–f A juvenile specimen. Scale bars = 200 µm
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voucher specimen (H148-08) are lodged in the Department of Marine
Organism Taxonomy & Phylogeny, Institute of Oceanology, Chinese Academy of
Sciences (IOCAS).

Occurrence and Ecology
The Yellow Sea (St CJ-06, St 3300-04, St 3600-02, St 3600-04, St 3700-01)
(32°30′–37°00′ N, 120°59′–124°59′ E), water depth 30.00–58.00 m, temperature
18.30–21.10 °C, salinity 30.70–31.30 ‰, abundance 0.12–14.30 ind./g sed.

Distribution
Yellow Sea.

Description
Size about 750 µm in diameter. Test trochospiral, planoconvex, coniform in side
view, more convex at ventral side while slightly convex at spiral side, with about
three volutions in adults. Chambers rounded in shape, about seven to eight
chambers in the final whorl. Sutures imperforate, flat to slightly elevated, oblique,
and curved back at the periphery on the spiral side, while deeply incised and
stopped at quarter of the umbilical side. Periphery with rims, depressed by sutural
incisions of the outer margin. Umbilicus with multiple scattered pits, without plug.
Wall calcareous, optically radial, surface smooth, perforate except for sutures, the
imperforate peripheral margin and umbilical pits. Aperture an indistinct interi-
omarginal slit.

Remarks
Hemirotalia foraminulosa has been found only from the Yellow Sea during several
cruises of sampling in the China Seas. It is characterized by having many pits on the
umbilical side and a rimed periphery. H. foraminulosa differs from its congener, H.
calvifacta, by having multiple scattered pits (vs. only one pit) and rimed periphery
(vs. without rim in periphery). In addition, the former sutures stopped at quarter part
of the umbilical side (vs. half of the umbilical side).

Family Elphidiidae Galloway, 1933

Genus Cribroelphidium Cushman & Brönnimann, 1948

Cribroelphidium frigidum (Cushman, 1933) nov. comb. (Fig. 78)

Elphidium frigidum Cushman, 1933, Smiths. Misc. Coll., Vol. 89, No. 9, p. 5, pl. 1,
Fig. 8.

Cribrononion frigidum (Cushman, 1933), He et al., 1965, p. 114, pl. XIV,
Fig. 1a, b; Micropaleontology Group in Marine Geology Department of Tongji
University, 1978, p. 103, pl. XV, Figs. 15–18; Wang et al., 1988, p. 169,
pl. XXVIII, Figs. 8–9.
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Diagnosis
Size about 290 µm in length, length:width ratio about 1.2:1. Test planispiral and
involute, lateral view rod-shaped to fusiform, about 1.8:1 flattened laterally. About
eight to nine chambers in the final whorl. Sutures nearly radial to gently curved,

Cribroelphidium frigidum (Cushman, 1933) nov. comb.
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Fig. 78 a–i Cribroelphidium frigidum (Cushman, 1933) nov. comb., three specimens showing
morphological variabilities. a–c Same specimen. d–f Another specimen. g–i The third specimen.
Scale bars = 100 µm
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slightly depressed. Periphery rounded to slightly petaloid. Ponticuli absent.
Umbilicus with small boss. Wall calcareous, perforate, umbilical area sometime
with small pustules. Aperture interiomarginal multiple pores.

Measurement

Etymology
The Latin adjective frigidus (cold) refers to the old water environment this species
inhabited.

Occurrence and Ecology
The Yellow Sea (St 3500-06, St 3500-10, St 3600-02, St 3600-04,
St 3600-06, St 3600-08) (34°59′–36°00′ N, 121°00′–123°59′ E), water depth
33.80–81.00 m, temperature 9.12–12.31 °C, salinity 31.11–33.39 ‰, abun-
dance 0.16–10.56 ind./g sed.

Distribution
Yellow Sea, East China Sea.

Japan.

Description
Size about 290 µm in length, length:width ratio about 1.2:1. Test usually somewhat
yellowish, planispiral and involute, lateral view rod-shaped to fusiform, not
depressed in the center portion, about 1.8:1 flattened laterally. About eight to nine
chambers in the final whorl. Sutures nearly radial to gently curved, slightly
depressed. Periphery rounded to slightly petaloid, outline smooth. Ponticuli absent.
Umbilicus with small boss. Wall calcareous, perforate, umbilical area sometime
with many small pustules. Aperture interiomarginal multiple pores.

Remarks
Cribroelphidium frigidum has been identified as Cribrononion frigidum in Chinese
pervious literature from the Yellow Sea (He et al., 1965; Micropaleontology Group
in Marine Geology Department of Tongji University, 1978) and the East China Sea
(Wang et al., 1988). This species is characterized by the following features:
(1) periphery is rounded to slightly petaloid; (2) ponticuli are absent; (3) umbilicus
has small boss. These features match well with the Genus Cribroelphidium but not
the Genus Elphidium, the later genus is characterized by having distinct ponticuli
and carinate periphery. It is a common and abundant species in the Yellow Sea and
the East China Sea, water depth of 33.80–81.00 m.

Specimens Body length (µm) Body width (µm) Body thickness (µm)

H27-01 276 238 128

H27-02 301 263 151

H27-03 288 252 145

H27-04 308 269 143
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Cribroelphidium magellanicum (Heron-Allen & Earland, 1932) (Fig. 79)

Elphidium (Polystomella) magellanicum Heron-Allen & Earland, 1932, p. 550,
pl. 16, Figs. 26–28.

Cribroelphidium magellanicum (Heron-Allen & Earland, 1932)
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Fig. 79 a–i Cribroelphidium magellanicum (Heron-Allen & Earland, 1932), three specimens
showing morphological variabilities. a–c A live specimen. d–f A fossil specimen. g–i Another live
specimen. Scale bars = 100 µm
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Elphidium magellanicum Heron-Allen & Earland, Cushman, 1939, p. 62, pl. 17,
Fig. 17; Haynes, 1973, p. 202, pl. 22, Fig. 5; pl. 24, Figs. 5, 6; pl. 26, Fig. 11;
pl. 28, Figs. 5–7; Wang et al., 1980, p. 198, pl. XI, Fig. 16; p. 200, pl. XVI, Fig. 8;
p. 202, pl. XVIII, Fig. 12; Wang et al., 1988, p. 169, pl. XXVIII, Fig. 5, 10–13.

Cribroelphidium magellanicum (Heron-Allen & Earland, 1932), Hayward et al.,
2015.

Measurement

Occurrence and Ecology
The Bohai Sea (St 26, St A8, St 6, St 19, St 11, St 36, St 22, St 14, St 31),
the Yellow Sea (St CJ-01, St CJ-02, St CJ-04, St CJ-06, St 3400-05, St 3400-08,
St 3500-02, St 3500-06, St 3500-10, St 3600-02, St 3800-02, St 3875-01,
St 3875-03, St B-03, St B-06) and intertidal flat of the Qingdao Bay (31°39′–
39°00′ N, 119°30′–125°00′ E), water depth 0.00–81.00 m, temperature 1.5–
26.50 °C, salinity 30.11–38.00 ‰, abundance 0.08–20.26 ind./g sed.

Distribution
Bohai Sea, Yellow Sea, East China Sea.

Bay of Biscay, Celtic Sea, English Channel, Irish Sea and St. George’s Channel,
North Atlantic Ocean, Norway.

Description
Size about 310 µm in length, length:width ratio about 1.2:1. Test planispiral and
involute, lateral view somewhat dumbbell-shaped, depressed in center portion, on
average 1.8:1 flattened laterally. About six to eight chambers in the final whorl.
Sutures nearly radial to gently curved, slightly depressed. Periphery petaloid, out-
line smooth, depressed at sutures. Ponticuli absent. Umbilicus without plug. Wall
calcareous, perforate, umbilical area covered with numerous granules, which also
extended along sutures. Aperture interiomarginal multiple pores.

Remarks
Cribroelphidium magellanicum has been identified as Elphidium magellanicum in
previous Chinese literature (Wang et al., 1980, 1988). This species has a typical
feature that umbilical area covered with numerous granules; in addition, it has no
ponticuli and umbilical plug. Therefore, it undoubtedly should be attributed to the
Genus Cribroelphidium. It is a common and abundant species in the Bohai Sea, the
Yellow Sea and the East China Sea.

Specimens Body length (µm) Body width (µm) Body thickness (µm)

B5-01 322 288 150

B5-02 351 307 156

B5-03 265 222 139
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Genus Cribrononion Thalmann, 1947

Cribrononion gnythosuturatum Ho, Hu & Wang, 1965 (Fig. 80)

Cribrononion gnythosuturatum Ho, Hu & Wang, 1965, He et al., 1965, p. 115,
pl. XIV, Fig. 5a, b; Research Institute of petroleum exploration and development in

Cribrononion gnythosuturatum Ho, Hu & Wang, 1965
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Fig. 80 a–i Cribrononion gnythosuturatum Ho, Hu & Wang, 1965, three specimens showing
morphological variabilities. a–c From same specimen. d–f A live specimen. g–i Another live
specimen. Scale bars = 100 µm
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the Ministry of petroleum exploration and development & Nanjing Institute of
Geology and Palaeontology, Chinese Academy of Sciences, 1978, p. 35, pl. 6,
Figs. 1, 2.

Measurement

Occurrence and Ecology
The Bohai Sea (St 26, St A8, St 6, St 19, St 11, St 36, St 22, St 14, St 31), the Yellow
Sea (St CJ-01, St CJ-02, St CJ-04, St CJ-06, St 3300-04, St 3300-06, St 3400-05,
St 3500-02, St 3600-02, St 3600-04, St 3700-01, St 3800-02, St 3875-01, St B-06)
and intertidal flat of the Qingdao Bay (31°39′–38°44′ N, 120°00′–125°00′ E), water
depth 0.00–59.00 m, temperature 2.25–18.08 °C, salinity 30.11–32.74 ‰, abun-
dance 0.16–11.86 ind./g sed.

Distribution
Bohai Sea, Yellow Sea.

Description
Size about 330 µm in length, length:width ratio about 1.3:1. Test planispiral and
involute, lateral view clavate, on average 1.5:1 flattened laterally. About six to
seven chambers in the final whorl. Sutures nearly radial to gently curved, forming a
continuous and depressed line starting from the umbilical center to the periphery
margin. Periphery rounded to slightly petaloid, outline smooth. Ponticuli absent.
Umbilicus without boss or plug. Wall calcareous, surface very fine and smooth.
Aperture a low short interiomarginal slit bordered by a thickened rim.

Remarks
Cribrononion gnythosuturatum Ho, Hu & Wang, 1965 was established by He et al.
(1965). It was discovered from South Yellow Sea sediment. Later, it was reported
from Bohai Sea sediment (Research Institute of petroleum exploration and devel-
opment in the Ministry of petroleum exploration and development & Nanjing
Institute of Geology and Palaeontology, Chinese Academy of Sciences, 1978). This
species is characterized by having continuous, line-like sutures, without ponticuli
and without umbilical boss or plug. It is a common species in the Yellow Sea.

Cribrononion subincertum (Asano, 1951) (Fig. 81)

Elphidium subincertum Asano, 1951, p. 10, Figs. 56–57.
Cribrononion subincertum (Asano), Micropaleontology Group in Marine

Geology Department of Tongji University, 1978, p. 103, pl. XV, Figs. 13–14, 19–20;

Specimens Body length (µm) Body width (µm) Body thickness (µm)

H2-01 399 323 208

H2-02 315 245 163

H2-03 268 203 155
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Wang et al., 1980, p. 196, pl. IX, Figs. 22–23; p. 198, pl. XI, Figs. 13–14; p. 202,
pl. XVIII, Fig. 11;Wang et al., 1988, p. 168, pl. XXVIII, Figs. 1–4; Research Party of
Marine Geology, Ministry of Geology and Mineral Resources & Chinese University
of Geosciences (Beijing), 1988, p. 197, pl. 20, Fig. 1.

Cribrononion subincertum (Asano, 1951)
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Fig. 81 a–i Cribrononion subincertum (Asano, 1951), three specimens showing morphological
variabilities. a–c A live specimen. d–f A fossil specimen. g–i The third specimen. Scale
bars = 100 µm
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Measurement

Occurrence and Ecology
The Yellow Sea (St 3300-06, St 3600-02, St 3600-04, St 3700-01, St 3875-01,
St B-06) (33°00′–37°51′ N, 121°00′–123°58′ E), water depth 29.00–50.00 m, tem-
perature 7.39–17.00 °C, salinity 30.31–32.41 ‰, abundance 0.14–2.64 ind./g sed.

Distribution
Bohai Sea, Yellow Sea, Okinawa Trough.

Description
Size about 440 µm in length, length:width ratio about 1.2:1. Test planispiral and
involute, lateral view clavate, on average 1.7:1 flattened laterally. About seven to
eight chambers in the final whorl. Sutures nearly radial to gently curved, depressed,
a series fossettes forming a discontinuous line but basically disappeared in the test
center parts near umbilical region. Periphery rounded to slightly petaloid, outline
smooth. Ponticuli absent. Umbilicus without boss or plug. Wall calcareous, surface
very fine and smooth. Aperture a low short interiomarginal slit bordered by a
thickened rim.

Remarks
Cribrononion subincertum has been reported by Chinese previous literature from
the South Yellow Sea sediments (Micropaleontology Group in Marine Geology
Department of Tongji University, 1978; Wang et al., 1980), the East China Sea
sediments (Wang et al., 1988) and the Okinawa Trough (Research Party of Marine
Geology, Ministry of Geology and Mineral Resources & Chinese University of
Geosciences (Beijing), 1988). It is a common species in the Yellow Sea and the
East China Sea, water depth of 29.00–50.00 m.

Genus Elphidium de Montfort, 1808

Elphidium advenum (Cushman, 1922) (Fig. 82)

Polystomella advena Cushman, 1922a, p. 56, pl. 9, Figs. 11, 12.
Elphidium advena (Cushman), Graham & Militante, 1959, p. 73, pl. 11, Figs. 7,

8; Chiji, 1963, p. 60, pl. 6, Fig. 1; Chiji & Lopez, 1968, p. 106, pl. 13, Fig. 1;
Akimoto, 1990, p. 197, pl. 17, Fig. 1.

Elphidium cf. E. advenum (Cushman), Hottinger et al., 1993, p. 146, pl. 207,
Figs. 1–7.

Specimens Body length (µm) Body width (µm) Body thickness (µm)

H41-01 473 397 235

H41-02 439 375 231

H41-03 418 343 191
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Elphidium advenum Cushman, 1930, p. 25, pl. 10, Fig. 1; Cushman, 1933c,
p. 50, pl. 12, Figs. 1–3; Cushman, 1939a, p. 60, pl. 16, Figs. 31–35; Asano, 1960,
p. 196, pl. 22, Fig. 3; He et al., 1965, p. 128, pl. XVI, Fig. 4a, b; Hansen &
Lykke-Andersen, 1976, p. 7, pl. 2, Figs. 10–12; pl. 3, Fig. 1; Micropaleontology

Elphidium advenum (Cushman, 1922)
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Fig. 82 a–f Elphidium advenum (Cushman, 1922), two specimens showing morphological
variabilities. a–c From same specimen. d–f Another specimen. Scale bars = 100 µm
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Group in Marine Geology Department of Tongji University, 1978, p. 99, pl. XIV,
Figs. 1–5; Research Institute of petroleum exploration and development in the
Ministry of petroleum exploration and development & Nanjing Institute of Geology
and Palaeontology, Chinese Academy of Sciences, 1978, p. 27, pl. 3, Figs. 21, 22;
Wang et al., 1980, p. 196, pl. IX, Fig. 28; p. 201, pl. XVII, Fig. 13; p. 202,
pl. XVIII, Fig. 8; Research Party of Marine Geology, Ministry of Geology and
Mineral Resources & Chinese University of Geosciences (Beijing), 1988, p. 197,
pl. 20, Figs. 3; Wang et al., 1988, p. 170, pl. XXIX, Figs. 1–3; Research Party of
Marine Geology, Ministry of Geology and Mineral Resources & Institute of
Geology, Chinese Academy of Geological Sciences, 1989, p. 90, pl. 158, Fig. 6a,
b; Inoue, 1989, pl. 20, Fig. 5; Ōki, 1989, p. 133, 173, pl. 16, Fig. 2; Van Marle,
1991, p. 214, pl. 23, Fig. 6; Hatta & Ujiié, 1992b, p. 203, pl. 49, Figs. 3, 4;
Loeblich & Tappan, 1994, p. 168, pl. 379, Figs. 1–4; Yassini & Jones, 1995,
p. 176, Figs. 1026–1029, 1034–1036; Debennay, 2012, p. 218; Panchang &
Nigam, 2014, p. 40, pl. XXXVIII, Figs. 3, 4.

Measurement

Occurrence and Ecology
The Yellow Sea (St 3000-02, St CJ-01, St 3300-04, St 3600-02, St 3700-01) and
the Jiaozhou Bay (St B2, St C1, St A3, St D3, St C4, St D7, St C3, St D6)
(29°59′–37°00′ N, 120°10′–123°00′ E), water depth 4.40–50.00 m, temperature
13.80–22.40 °C, salinity 30.76–34.27 ‰, abundance 0.06–12.19 ind./g sed.

Distribution
Bohai Sea, Yellow Sea, East China Sea, Okinawa Trough.

Bay of Biscay, Bay of Fundy, Celtic Sea, Japan, Micronesia, New Zealand,
North Atlantic Ocean, South Korea, United States, New Caledonia, Scotian Shelf,
Southeast U.S. Continental Shelf, Vineyard Sound, Gulf of Mexico, Mediterranean
Sea.

Description
Size about 400 µm in length, length:width ratio about 1.2:1. Test lenticular,
planispirally enrolled, biumbonate, on average 1.9:1 flattened laterally, each side
has a distinct large umbilical plug. About ten chambers in the final whorl. Sutures
deeply incised and curved, externally ponticuli span the sutures. Periphery carinate
and bordered. Wall calcareous, optically radial, surface with ridge along the sutures.

Remarks
Elphidium advenum has been frequently reported by Chinese literature from the
South Yellow Sea (He et al., 1965; Micropaleontology Group in Marine Geology

Specimens Body length (µm) Body width (µm) Body thickness (µm)

H112-01 537 428 247

H112-02 439 361 180

H112-03 275 240 129

358 Order Rotaliida Delage et Hérouard, 1896



Department of Tongji University, 1978; Wang et al., 1980), the Bohai Sea
(Research Institute of petroleum exploration and development in the Ministry of
petroleum exploration and development & Nanjing Institute of Geology and
Palaeontology, Chinese Academy of Sciences, 1978), the East China Sea (Wang
et al., 1988; Research Party of Marine Geology, Ministry of Geology and Mineral
Resources & Institute of Geology, Chinese Academy of Geological Sciences, 1989)
and the Okinawa Trough (Research Party of Marine Geology, Ministry of Geology
and Mineral Resources & Chinese University of Geosciences (Beijing), 1988). It is
a very common and abundant species in the China Seas of water depth
4.40–50.00 m.

Elphidium clavatum Cushman, 1930 (Fig. 83)

Elphidium incertum (Williamson) var. clavatum Cushman, 1930, p. 20, pl. 7,
Fig. 10.

Elphidium incertum Phleger, 1952, p. 83, pl. 14, Fig. 7.
ElphidiumclavatumCushman, Loeblich&Tappan, 1953, p. 83, pl. 19, Figs. 8–10;

He et al., 1965, p. 126, pl. XV, Fig. 14a, b; Research Institute of petroleum exploration
and development in the Ministry of petroleum exploration and development &
Nanjing Institute ofGeology andPalaeontology,ChineseAcademyofSciences, 1978,
p. 28, pl. 4, Figs. 1–3; Research Party of Marine Geology, Ministry of Geology and
Mineral Resources& Institute of Geology, Chinese Academy ofGeological Sciences,
1989, p. 91, pl. 159, Fig. 4a, b.

Elphidium excavatum subsp. clavatum Cushman, 1930; Hayward et al., 2015.

Measurement

Occurrence and Ecology
The Yellow Sea (St 3300-04, St 3400-08) and intertidal flat of the Qingdao Bay
(33°59′–36°00′ N, 120°30′–123°58′ E), water depth 3.00–80.00 m, temperature
1.50–10.01 °C, salinity 32.94–36.00 ‰, abundance 0.12–0.36 ind./g sed.

Distribution
Bohai Sea, Yellow Sea, East China Sea Cenozoic sediment.

Australia, Japan, New Zealand, South Pacific Ocean, New Caledonia, Gulf of
Mexico, North Atlantic Ocean.

Description
Size about 320 µm in length, length:width ratio about 1.2:1. Test planispirally
enrolled, lateral view rod-like, about 1.9:1 flattened laterally. Each side of the test
has a distinct large umbilical plug, about ten to fourteen chambers in the final whorl.

Specimens Body length (µm) Body width (µm) Body thickness (µm)

H131-01 382 351 175

H131-02 263 216 115
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Sutures moderately incised and gently curved, externally ponticuli span the sutures.
Periphery carinate but not bordered. Wall calcareous, optically radial, surface with
pustules in the umbilical plug area.

Elphidium clavatum Cushman, 1930

a b c
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Fig. 83 a–f Elphidium clavatum Cushman, 1930, two specimens showing morphological
variabilities. a–c From same specimen. d–f Another specimen. Scale bars = 100 µm
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Remarks
Elphidium clavatum has been reported from the South Yellow Sea (He et al., 1965),
the Bohai Sea (Research Institute of petroleum exploration and development in the
Ministry of petroleum exploration and development & Nanjing Institute of Geology
and Palaeontology, Chinese Academy of Sciences, 1978), and the Cenozoic sedi-
ment of the East China Sea (Research Party of Marine Geology, Ministry of
Geology and Mineral Resources & Institute of Geology, Chinese Academy of
Geological Sciences, 1989). It is a common species in the Yellow Sea.

Elphidium crispum (Linnaeus, 1758) (Fig. 84)

Nautilus crispus Linné, 1758, p. 709; Linné, 1767, p. 1162.
Polystomella crispus (Linné), Lamarck, 1822, p. 625.
Polystomella crispa (Linné), Brady, 1884, p. 736, pl. 110, Figs. 6, 7.
Elphidium crispum (Linné), Cushman, 1933c, p. 47, pl. 41, Fig. 4; Cushman,

1939a, p. 50, pl. 13, Figs. 17–21; Graham & Militante, 1959, p. 74, pl. 11, Fig. 13;
Asano, 1960, p. 197, pl. 22, Fig. 6; He et al., 1965, p. 126, pl. XVI, Fig. 1a, b; Chiji
& Lopez, 1968, p. 106, pl. 13, Fig. 2; Bhalla, 1970, p. 158, pl. 21, Fig. 1; Hansen &
Lykke-Andersen, 1976, p. 6, pl. 1, Figs. 10–12; pl. 2, Figs. 1, 2; Matoba & Honma,
1986, pl. 4, Fig. 14; Loeblich & Tappan, 1987, p. 674, pl. 786, Figs. 8–9; pl. 787,
Figs. 1–5; Inoue, 1989, pl. 30, Fig. 5; Ōki, 1989, p. 134, pl. 16, Fig. 4; Azazi,
1992, pl. 1, Figs. 11, 12; Hatta & Ujiié, 1992b, p. 203, pl. 49, Fig. 5; Loeblich &
Tappan, 1994, p. 168, pl. 378, Figs. 4–6; Parker, 2009, p. 575, Fig. 406a–h;
Debenay, 2012, p. 219.

Elphidium crispum (Linnaeus), Cushman & Grant, 1927, p. 73, pl. 7, Fig. 3a–b;
Barker, 1960, pl. 110, Figs. 6–7; Rögl & Hansen, 1984, p. 37, pl. 8, Fig. 7, text
Fig. 10; Jones, 1994, p. 109, pl. 110, Figs. 6–7; Holbourn et al., 2013, p. 236;
Panchang & Nigam, 2014, p. 40, pl. XXXVIII, Figs. 6, 7.

Measurement

Occurrence and Ecology
Intertidal flat of the Qingdao Bay (36°00′ N, 120°30′ E), the Yellow Sea, water
depth 3.00 m, temperature 1.50–8.00 °C, salinity 34.00–38.00 ‰, abundance
0.21–0.36 ind./g sed.

Distribution
Qingdao Bay of the Yellow Sea.

Bay of Biscay, English Channel, Irish Sea and St. George’s Channel, Japan,
Maldives, Micronesia, New Zealand, North Atlantic Ocean, South Korea, United
States, Indo-Pacific, New Caledonia, France, Gulf of Mexico, Mediterranean Sea.

Specimens Body length (µm) Body width (µm) Body thickness (µm)

H117-01 687 635 378

H117-02 495 441 293
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Description
Size about 600 µm in length, length:width ratio about 1.1:1. Test planispirally
enrolled, lateral view fusiform to rhomboid, about 1.6:1 flattened laterally. Each
side of the test has big umbilical plug, about 18–21 chambers in the final whorl.

Elphidium crispum (Linnaeus, 1758)

cb

fed

a

Fig. 84 a–f Elphidium crispum (Linnaeus, 1758), two specimens showing morphological
variabilities. a–c From same specimen. d–f Another specimen. Scale bars = 200 µm
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Sutures deeply incised and greatly curved, ponticuli well-developed. Periphery
rounded to slightly carinate, accurate, and bordered. Wall calcareous, optically
radial, surface with several pits in the umbilical plug area. Aperture several inte-
riomarginal pores.

Remarks
Elphidium crispum has been reported from the Quaternary sediment of the South
Yellow Sea (He et al., 1965). In the Yellow Sea, it occurred in intertidal flat of the
Qingdao Bay but its abundance was low.

Elphidium excavatum (Terquem, 1875) (Fig. 85)

Polystomella excavate Terquem, 1875, p. 25, pl. 2, Fig. 2a–f; Terquem, 1875,
p. 429, pl. 2, Fig. 2a, b.

Elphidium excavatum (Terquem), Cushman, 1930, p. 21, pl. 8, Figs. 1–7; Lévy
et al., 1975, p. 174, pl. 3, Figs. 1, 2; Research Institute of petroleum exploration and
development in the Ministry of petroleum exploration and development & Nanjing
Institute of Geology and Palaeontology, Chinese Academy of Sciences, 1978, p. 28,
pl. 3, Figs. 25, 26; Hayward et al., 1997, p. 77, pl. 9, Figs. 15–18, not Figs. 9–14;
Debenay, 2012, p. 219.

Cribroelphidium excavatum (Terquem, 1875), Hayward et al., 2015.

Measurement

Occurrence and Ecology
The Yellow Sea (St 3600-04) and intertidal flat of the Qingdao Bay (32°59′–36°
00′ N, 120°30′–121°59′ E), water depth 0.00–44.00 m, temperature 2.00–24.50 °C,
salinity 30.70–38.00 ‰, abundance 0.16–1.07 ind./g sed.

Distribution
Bohai Sea, Yellow Sea.

Bay of Biscay, Bay of Fundy, Canada, Celtic Sea, English Channel, Gulf of
Saint Lawrence, Irish Sea and St. George’s Channel, Japan, New Zealand, North
Atlantic Ocean, Norway, South Africa, South Korea, Southern Ocean, United
States, Chesapeake Bay, Grand Bank, New Caledonia, Northeast U.S. Continental
Shelf, Scotian Shelf, Vineyard Sound, Gulf of Mexico.

Description
Size about 310 µm in length, length:width ratio about 1.2:1. Test planispirally
enrolled, lateral view rod-like to somewhat fusiform, about 1.8:1 flattened laterally.
Each side of the test has umbilical plug, about 14–15 chambers in the final whorl.

Specimens Body length (µm) Body width (µm) Body thickness (µm)

H123-01 281 231 118

H123-02 371 303 166

H123-03 286 237 140
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Sutures moderately incised and gently curved, externally ponticuli span the sutures.
Periphery somewhat carinate to rounded, not bordered. Wall calcareous, optically
radial, surface with pustules in the umbilical plug area. Aperture several interi-
omarginal pores.

Elphidium excavatum (Terquem, 1875)
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Fig. 85 a–i Elphidium excavatum (Terquem, 1875), three specimens showing morphological
variabilities. a–c A fossil specimen. d–f A live specimen. g–i The third specimen. Scale
bars = 100 µm
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Remarks
Elphidium excavatum has been reported from the Bohai Sea (Research Institute of
petroleum exploration and development in the Ministry of petroleum exploration
and development & Nanjing Institute of Geology and Palaeontology, Chinese
Academy of Sciences, 1978). In the Yellow Sea, it occurred from intertidal flat in
Qingdao Bay to continental shelf sediments, water depth 0–44 m.

Elphidium hispidulum Cushman, 1936 (Fig. 86)

Elphidium hispidulum Cushman, 1936, p. 83, pl. 14, Fig. 13; Todd & Bronnimann,
1957, p. 39, pl. 7, Fig. 1; He et al., 1965, p. 125, pl. XV, Fig. 13a, b; Research
Institute of petroleum exploration and development in the Ministry of petroleum
exploration and development & Nanjing Institute of Geology and Palaeontology,
Chinese Academy of Sciences, 1978, p. 27, pl. 3, Fig. 3; Micropaleontology Group
in Marine Geology Department of Tongji University, 1978, p. 100, pl. XIV,
Figs. 12–15; Wang et al., 1980, p. 196, pl. IX, Fig. 27; p. 202, pl. XVIII, Fig. 9;
Wang et al., 1988, p. 170, pl. XXIX, Figs. 16–17.

Measurement

Occurrence and Ecology
The Yellow Sea (St CJ-04) and intertidal flat of the Qingdao Bay (32°10′–36°00′ N,
120°30′–124°00′ E), water depth 0.00–42.00 m, temperature 1.50–17.02 °C,
salinity 32.08–36.00 ‰, abundance 0.10–0.36 ind./g sed.

Distribution
Bohai Sea, Yellow Sea, East China Sea.

Japan, South Korea, New Caledonia, West Pacific.

Description
Size about 320 µm in length, length:width ratio about 1.2:1. Test planispirally
enrolled, lateral view elliptical, about 1.6:1 flattened laterally. Each side of the test
has big umbilical plug, about eight to nine chambers in the final whorl. Sutures
slightly incised and gently curved, ponticuli not clear. Periphery basically rounded,
slightly carinated only in the last two or three chambers, outline mostly smooth, not
bordered. Wall calcareous, optically radial, surface with many tiny ring-like
grooves, several pustules in the umbilical plug area. Aperture interiomarginal.

Remarks
Elphidium hispidulum has been frequently reported in Chinese literature from the
South Yellow Sea (He et al., 1965; Micropaleontology Group in Marine Geology

Specimens Body length (µm) Body width (µm) Body thickness (µm)

H81-01 279 246 172

H81-02 373 316 193

H81-03 302 259 150
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Department of Tongji University, 1978; Wang et al., 1980), the Bohai Sea
(Research Institute of petroleum exploration and development in the Ministry of
petroleum exploration and development & Nanjing Institute of Geology and
Palaeontology, Chinese Academy of Sciences, 1978) and the East China Sea

Elphidium hispidulum Cushman, 1936
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Fig. 86 a–i Elphidium hispidulum Cushman, 1936, three specimens showing morphological
variabilities. a–c A live specimen. d–f A fossil specimen. g–i The third specimen. Scale
bars = 100 µm
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(Wang et al., 1988). It is a common species in the Yellow Sea and the East China
Sea but usually with low abundance.

Elphidium incertum (Williamson, 1858) (Fig. 87)

Polystomella umbilicatula var. incerta Williamson, 1858, p. 44, pl. 3, Fig. 82a.

Elphidium incertum (Williamson, 1858)
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Fig. 87 a–f Elphidium incertum (Williamson, 1858), two specimens showing morphological
variabilities. a–c The same specimen. d–f Another specimen. Scale bars = 100 µm
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Elphidium incertum (Williamson), Cushman, 1930, p. 18, pl. 7, Fig. 6;
Cushman, 1939, p. 57, pl. 15, Figs. 22–23; He et al., 1965, p. 127, pl. XVI, Fig. 3a,
b; Research Institute of petroleum exploration and development in the Ministry of
petroleum exploration and development & Nanjing Institute of Geology and
Palaeontology, Chinese Academy of Sciences, 1978, p. 28, pl. 3, Fig. 27;
Micropaleontology Group in Marine Geology Department of Tongji University,
1978, p. 100, pl. XIV, Figs. 6, 9; Research Party of Marine Geology, Ministry of
Geology and Mineral Resources & Chinese University of Geosciences (Beijing),
1988, p. 197, pl. 20, Fig. 6.

Cribroelphidium incertum Williamson, 1858, Hayward et al., 2015.

Measurement

Occurrence and Ecology
The Bohai Sea (St 26, St A8, St 6, St 19, St 36, St 22, St 14, St 31), the Yellow Sea
(St 3500-02, St 3600-02, St 3600-04, St 3875-01) and intertidal flat of the Qingdao
Bay (35°00′–39°00′ N, 119°30′–122°00′ E), water depth 0.00–51.00 m, tempera-
ture 2.25–10.68 °C, salinity 30.11–31.62 ‰, abundance 0.06–9.32 ind./g sed.

Distribution
Bohai Sea, Yellow Sea, Okinawa Trough.

Celtic Sea, Irish Sea and St. George’s Channel, Japan, North Atlantic Ocean,
Norway, United States, Black Sea.

Description
Size about 270 µm in length, length:width ratio about 1.1:1. Test planispirally
enrolled, lateral view somewhat fusiform, about 2:1 flattened laterally. Each side of
the test has indistinct umbilical plug, about seven to eight chambers in the final
whorl. Sutures deeply incised and gently curved, externally ponticuli span the
sutures. Periphery somewhat carinate. Wall calcareous, optically radial, surface
with ridges along sutures. Apertural several interiomarginal pores.

Remarks
Elphidium incertum has been frequently reported from the South Yellow Sea (He
et al., 1965; Micropaleontology Group in Marine Geology Department of Tongji
University, 1978), the Bohai Sea (Research Institute of petroleum exploration and
development in the Ministry of petroleum exploration and development & Nanjing
Institute of Geology and Palaeontology, Chinese Academy of Sciences, 1978) and
the Okinawa Trough (Research Party of Marine Geology, Ministry of Geology and
Mineral Resources & Chinese University of Geosciences (Beijing), 1988). This

Specimens Body length (µm) Body width (µm) Body thickness (µm)

B89-01 277 250 113

B89-02 266 227 130
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species has the following features: (1) sutures deeply incised; (2) ponticuli distinct
present. Since those features match well with the diagnosis of the Genus Elphidium,
it certainly should be a member of this genus.

Elphidium jenseni (Cushman, 1924) (Fig. 88)

Elphidium jenseni (Cushman, 1924)
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Fig. 88 a–f Elphidium jenseni (Cushman, 1924), two specimens showing morphological
variabilities. a–c From same specimen. d–f Another specimen. Scale bars = 100 µm
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Polystomella jenseni Cushman, 1924, p. 49, pl. 16, Fig. 6.
Cribroelphidium jenseni (Cushman), Ujiie, 1956, p. 273, pl. 15, Figs. 1, 2.
Elphidium jenseni Cushman, 1933c, p. 48, pl. 11, Figs. 6, 7; Cushman, 1939a,

p. 62, pl. 17, Figs. 14, 15; Asano, 1950e, p. 9, Figs. 48, 49; Cushman, Todd & Post,
1954, p. 346, pl. 86, Fig. 32; Takayanagi, 1955, p. 43, pl. 1, Fig. 28; Asano, 1960,
p. 199, pl. 22, Fig. 5; Chiji, 1963, p. 62, pl. 6, Figs. 5, 6; Matsunaga, 1963, pl. 36,
Fig. 11; Leroy, 1964, p. F-28, pl. 10, Figs. 8, 9; Chiji & Lopez, 1968, p. 106,
pl. 13, Fig. 5; Albani, 1968, p. 112, pl. 10, Fig. 8; Wang et al., 1988, p. 171,
pl. XXIX, Figs. 10–11; Inoue, 1989, p. 155, pl. 30, Fig. 2; Ōki, 1989, p. 135,
pl. 16, Fig. 6; Hatta & Ujiié, 1992b, p. 203, pl. 49, Fig. 6; Loeblich & Tappan,
1994, p. 169, pl. 381, Figs. 1–5.

Measurement

Occurrence and Ecology
Intertidal flat of the Qingdao Bay (36°00′ N, 120°30′ E), water depth 3.00 m, tem-
perature 1.50–17.20 °C, salinity 32.00–38.00 ‰, abundance 0.22–1.42 ind./g sed.

Distribution
Qingdao Bay of the Yellow Sea, East China Sea Late Pleistocene sediment.

Gulf of Aqaba, Japan, Micronesia, Mediterranean Sea, North Atlantic Ocean.

Description
Size about 500 µm in length, length:width ratio about 1.3:1. Test reniform,
planispirally enrolled, lateral view fusiform, about 2:1 flattened laterally. Each side
has indistinct umbilical plug, about 15–16 chambers in the final whorl. Sutures deeply
incised and greatly curved, ponticuli well-developed. Periphery outline smooth,
bordered.Wall calcareous, optically radial, surfacewith ridges along sutures, andwith
several pits in umbilical plug area. Apertural face with multiple pores.

Remarks
Elphidium jenseni has been reported from Late Pleistocene sediment of the East
China Sea (Wang et al., 1988). In the Yellow Sea, it occurred in intertidal flat of the
Qingdao Bay with low abundance.

Elphidium jiani nov. spec. (Fig. 89)

Diagnosis
Size about 480 µm in length, length:width ratio about 1.1:1. Test planispirally
enrolled, with rather thin and carinate margin, lateral view fusiform with tapered

Specimens Body length (µm) Body width (µm) Body thickness (µm)

H116-01 522 409 202

H116-02 477 387 175
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ends, about 1.8:1 flattened laterally. Each side of the test has big umbilical plug,
about eleven to thirteen chambers in the final whorl. Sutures slightly incised and
gently curved, ponticuli not clear. Periphery distinctly carinate, bordered in margin.

Elphidium jiani nov. spec.
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Fig. 89 a–i Elphidium jiani nov. spec., three specimens with different side of views showing
morphological variabilities. a–c Holotype specimen. d–f The paratype-01 specimen. g–i The
paratype-02 specimen. Scale bars = 100 µm
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Wall calcareous, surface with many tiny ring-like grooves, several pustules in the
umbilical plug area. Aperture interiomarginal.

Measurement

Etymology
Named in honor of Professor Dr. Zhimin Jian (School of Ocean and Earth Science,
Tongji University, China), who has made an outstanding contribution in paleo-
ceanography field and training young scientist in China.

Type Material
Holotype (IOCA H75 Holotype) and two paratypes (IOCAS H75 Paratype-01;
IOCAS H75 Paratype-02) are lodged in the Marine Biological Museum of Chinese
Academy of Sciences (MBMCAS). In addition, 3 paratypes are lodged in the
Department of Marine Organism Taxonomy & Phylogeny, Institute of Oceanology,
Chinese Academy of Sciences (IOCAS).

Type Locality
The Yellow Sea (St 3300-04, St 3400-06) and the Jiaozhou Bay (St A3, St B2,
St C1, St C4, St D7) (33°00′–36°00′ N, 120°10′–123°00′ E), water depth
4.40–67.80 m, temperature 12.00–20.00 °C, salinity 30.77–31.91 ‰, abundance
0.17–0.24 ind./g sed.

Distribution
Yellow Sea.

Description
Size large, about 480 µm in length, length:width ratio about 1.1:1. Test planispi-
rally enrolled, with rather thin and carinate margin, lateral view fusiform with
tapered ends, about 1.8:1 flattened laterally. Each side of the test has big umbilical
plug, about eleven to thirteen chambers in the final whorl. Sutures slightly incised
and gently curved, ponticuli not clear. Periphery distinctly carinate, bordered in
margin. Wall calcareous, optically radial, surface with many tiny ring-like grooves,
several pustules in the umbilical plug area. Aperture interiomarginal.

Remarks
Till now, more than 50 valid species existed within the Genus Elphidium (Hayward
et al., 2015). Elphidium jiani differs from most of the congeners by having a rather
thin and carinate test margin, a carinate and bordered periphery, and bearing

Specimens Body length (µm) Body width (µm) Body thickness (µm)

H75 Holotype 615 563 295

H75 Paratype-01 646 543 300

H75 Paratype-02 427 393 230

H75 Paratype-03 401 370 208

H75 Paratype-04 317 278 161

H75 Paratype-05 451 406 213
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ring-like grooves in test surface. In addition, E. jiani is rather easily identifiable by
its large size, usually up to 600 µm.

At first glance, the general morphology of E. jiani resembles E. hispidulum in
having ring-like grooves in the test surface. However, the later species is distinctly
smaller in size (on average 480 vs. 320 µm), in addition, the later species does not
have thin, very carinate and bordered test margin, therefore their lateral views were
quite different (fusiform with tapered ends vs. elliptical).

In the Yellow Sea, E. jiani distributed in sediments from the Jiaozhou Bay to
continental shelf stations with low abundance, water depth 4.40–67.80 m.

Elphidium limpidum Ho, Hu & Wang, 1965 (Fig. 90)

Elphidium ibericum (Schrodt) limpidum Ho, Hu & Wang, 1965, He et al., 1965,
p. 129, pl. XVI, Fig. 7a, b.

Elphidium limpidum Ho, Hu & Wang, Wang et al., 1988, p. 170, pl. XXVIII,
Figs. 14–16.

Measurement

Occurrence and Ecology
The Bohai Sea (St 26, St A8, St 6, St 19, St 11, St 36, St 22, St 14, St 31), the
Yellow Sea (St CJ-01, St CJ-02, St 3400-05, St 3500-02, St 3600-02, St 3600-04,
St 3700-01, St B-06), the Jiaozhou Bay (St B2, St C1, St A3, St D3, St C4, St A5,
St D7, St C3, St D6) and intertidal flat of the Qingdao Bay (31°39′–39°00′ N, 119°
30′–122°59′ E), water depth 0.00–44.00 m, temperature 1.50–26.50 °C, salinity
30.11–38.00 ‰, abundance 0.04–7.60 ind./g sed.

Distribution
Bohai Sea, Yellow Sea, East China Sea.

Description
Size about 350 µm in length, length:width ratio about 1.2:1. Test planispirally
enrolled, lateral view somewhat fusiform, about 2.2:1 flattened laterally. Each side
of the test has a flat umbilical plug, about ten chambers in the final whorl. Sutures
nearly radial to gently curved, slightly depressed. Ponticuli present but small.
Periphery rounded to slightly petaloid, outline smooth. Wall calcareous, optically
radial, fine and transparent, surface smooth except for the sutures and the umbilical
plug region. Apertural interiomarginal multiple pores.

Remarks
Elphidium limpidum has been established as a subspecies Elphidium ibericum
limpidum Ho, Hu & Wang, 1965 by He et al. (1965). This species was discovered

Specimens Body length (µm) Body width (µm) Body thickness (µm)

H1=B10-01 320 282 130

H1=B10-02 342 286 135

H1=B10-03 397 350 150
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from Quaternary sediment of the South Yellow Sea. It was also found from modern
sediments in inner continental shelf of the East China Sea (Wang et al., 1988). This
species is characterized by having a flat umbilical area and small ponticuli. It is a
common species in the Yellow Sea occurring from intertidal flat to continental shelf
sediments, water depth 0–44 m.

Elphidium limpidum Ho, Hu & Wang, 1965

cb

fed

a

Fig. 90 a–f Elphidium limpidum Ho, Hu & Wang, 1965, two specimens showing morphological
variabilities. a–c A live specimen. d–f A fossil specimen. Scale bars = 100 µm
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Elphidium macellum (Fichtel & Moll, 1798) (Fig. 91)

Nautilus macellum, Fichtel & Moll, 1798, p. 66, pl. 10, Figs. e–g.
Nautilus macellus var. beta Fichtel & Moll, 1798, p. 66, pl. 5, Figs. h, i, k.

Elphidium macellum (Fichtel & Moll, 1798)

a b c

d e f

g ih

Fig. 91 a–i Elphidium macellum (Fichtel & Moll, 1798), three specimens showing morphological
variabilities. a–c Same specimen. d–f Another specimen. g–i The third specimen. Scale
bars = 100 µm
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?Nautilus strigilatus var. alpha Fichtel & Moll, 1798, p. 49, pl. 5, Figs. c–e.
Nautilus strigilatus var. beta Fichtel & Moll, 1798, p. 50, pl. 5, Figs. f–g.
Vorticialis marginata Lamarck, 1816, p. 14, pl. 470, Fig. 3a–b.
Polystomella macella (Fichtel & Moll), Brady, 1884, p. 737, pl. 110, Figs. 8, 11

(not Figs. 9–10).
Elphidium macellum (Fichtel & Moll), Barker, 1960, p. 109, pl. 110, Figs. 8, 11;

Zheng et al., 1978, p. 224, pl. XXVIII, Fig. 4a–b; Loeblich & Tappan, 1987,
p. 674, pl. 786, Figs. 6–7; pl. 789, Figs. 1–5; Rögl & Hansen, 1984, p. 39, pl. 9,
Figs. 3–4, text Fig. 12; Research Party of Marine Geology, Ministry of Geology
and Mineral Resources & Chinese University of Geosciences (Beijing), 1988,
p. 197, pl. 20, Fig. 2; Hayward et al., 1997, p. 84, pl. 13, Figs. 9, 10; Jones, 1994,
p. 109, pl. 110, Figs. 8, 11; Debenay, 2012, p. 220; Holbourn et al., 2013, p. 238;
Panchang & Nigam, 2014, p. 40, pl. XXXVIII, Fig. 10.

Measurement

Occurrence and Ecology
The Bohai Sea (St 26, St A8, St 6, St 19, St 11, St 36, St 22, St 14, St 31), the Yellow
Sea (St CJ-01, St CJ-02, St CJ-04, St CJ-06, St 3300-04, St 3400-05, St 3400-06,
St 3400-08, St 3500-02, St 3500-06, St 3600-02, St 3600-04, St 3600-06, St
3700-01, St 3875-01, St B-06) and intertidal flat of the Qingdao Bay (31°39′–38°
44′ N, 120°00′–125°00′ E), water depth 0.00–80.00 m, temperature 1.50–26.50 °C,
salinity 30.11–38.00 ‰, abundance 0.07–6.19 ind./g sed.

Distribution
Bohai Sea, Yellow Sea, Okinawa Trough.

Bay of Biscay, Japan, South Korea, South Pacific Ocean, New Caledonia,
Mediterranean Sea, North Atlantic Ocean.

Description
Size about 460 µm in length, length:width ratio about 1.1:1. Test planispirally
enrolled, lateral view somewhat fusiform, about 1.8:1 flattened laterally. Each side
of the test has umbilical plug, about 10–17 chambers in the final whorl. Sutures
deeply incised and gently curved, externally ponticuli span the sutures. Periphery
somewhat carinate to rounded, bordered. Wall calcareous, optically radial, surface
with ridges along sutures. Apertural not clear.

Specimens Body length (µm) Body width (µm) Body thickness (µm)

D46-01 370 303 162

D46-02 467 400 238

D46-03 735 613 333

D46-04 373 352 180

D46-05 377 366 205
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Remarks
Elphidium macellum has been reported from the Okinawa Trough (Research Party
of Marine Geology, Ministry of Geology and Mineral Resources & Chinese
University of Geosciences (Beijing), 1988). The test morphology of this species is
rather variable. It is a common and abundant species occurring from intertidal flat to
continental shelf sediments in the Yellow Sea, water depth 0–80 m.

Family Elphidiidae Galloway, 1933 377



References

Akimoto, K., 1990. Distribution of Recent benthic foraminiferal faunas in the Pacific off southwest
Japan and around Hachijojima Island. Science Reports Tohoku University, Sendai, ser.
2 Geology 60, 139–223.

Albani, A.D., 1965. The foraminifera in a sample dredged from the vicinity of Salisbury Island,
Durban Bay, South Africa. Cushman Foundation for Foraminiferal Research, Contributions 16,
60–65, pl. 66.

Albani, A.D., 1968. Recent Foraminiferida from Port Hacking, New South Wales. Contributions
from the Cushman Foundation for Foraminiferal Research 19, 85–119.

Albani, A.D., 1978. Recent foraminifera of an estuarine environment in Broken Bay, New South
Wales. Australian Journal of Marine and Freshwater Research 29, 355–398.

Albani, A.D., 1979. Recent shallow water Foraminiferida from New South Wales. Australian
Marine Sciences Association 3, 1–57.

Alve, E., 1990. Variations in estuarine foraminiferal biofacies with diminishing oxygen conditions
in Drammensfjord, SE Norway. In: Hemleben et al. (eds.). Paleoecology, Biostratigraphy,
Paleoceanography and Taxonomy of Agglutinated Foraminifera, Kluwer Academic Publishers,
Netherlands, 661–694.

Alve, E., 1991. Benthic foraminifera in sediment cores reflecting heavy metal pollution in
Sorfjord, western Norway. Journal of Foraminiferal Research 21, 1–19.

Alve, E., Murray, J., 1994. Ecology and taphonomy of benthic foraminifera in a temperate
mesotidal inlet. Journal of Foraminiferal Research 24, 18–27.

Alve, E., Nagy, J., 1986. Estuarine foraminiferal distribution in Sandebukta, a branch of the Oslo
Fjord. Journal of Foraminiferal Research 16, 261–284.

Andersen, H.V., 1952. Buccella, a new genus of the rotalid foraminifera. Journal of the
Washington Academy of Sciences 42, 143–151.

Angell, R.W., 1990. Observations on reproduction and juvenile test building in the foraminifer
Trochammina inflata. Journal of Foraminiferal Research 20, 246–247.

Arnal, R.E., 1958. Rhizopoda from the Salton Sea California. Contributions from the Cushman
Foundation for Foraminiferal Research 9, 36–45.

Asano, K., 1950a. Illustrated Catalogue of Japanese Tertiary Smaller Foraminifera, Part 1,
Nonionidae, Tokyo: Hosokawa Printing Company 1–12 pp.

Asano, K., 1950b. Illustrated Catalogue of Japanese Tertiary Smaller Foraminifera, Part 2,
Buliminidae. Hosokawa Printing Company, Tokyo 1–19 pp.

Asano, K., 1951a. Illustrated Catalogue of Japanese Tertiary Smaller Foraminifera, Part 15,
Lagenidae. Tokyo: Hosokawa Printing Company 1–39 pp.

Asano, K., 1951b. Illustrated Catalogue of Japanese Tertiary Smaller Foraminifera, Part 6.
Miliolidae. Tokyo: Hosokawa Printing Company, 1–20.

Asano, K., 1951c. Illustrated Catalogue of Japanese Tertiary Smaller Foraminifera, Part 13.
Anomalinidae. Tokyo: Hosokawa Printing Company, 12–19.

© Science Press, Beijing and Springer-Verlag GmbH Germany 2016
Y. Lei and T. Li, Atlas of Benthic Foraminifera from China Seas,
Springer Geology, DOI 10.1007/978-3-662-53878-4

379



Asano, K., 1951d. Illustrated Catalogue of Japanese Tertiary Smaller Foraminifera, Part 14.
Rotaliidae. Hosokawa Printing Company, Tokyo 1–21 pp.

Asano, K., 1952. Illustrated Catalogue of Japanese Tertiary Smaller Foraminifera, Supplement
No. 1. Tokyo: Hosokawa Printing Company 1–17 pp.

Asano, K., 1956a. The foraminifera from the adjacent seas of Japan, collected by the
S. S. Soyo-maru, 1922–1930, Part 1, Nodosariidae. Science Reports Tohoku University,
Sendai, ser. 2 Geology 27, 1–55.

Asano, K., 1956b. The foraminifera from the adjacent seas of Japan, collected by the
S. S. Soyo-maru, 1922–1930, Part 2, Miliolidae. Science Reports Tohoku University,
Sendai, ser. 2 Geology 27, 57–83.

Asano, K., 1958. The foraminifera from the adjacent seas of Japan, collected by the
S. S. Soyo-maru, 1922–1930, Part 4, Buliminidae. Science Reports Tohoku University,
Sendai, ser. 2 Geology 28, 1–41.

Asano, K., 1960. The foraminifera from the adjacent seas of Japan, collected by the
S. S. Soyo-maru, 1922–1930, Part 5, Nonionidae. Science Reports Tohoku University,
Sendai, ser. 2 Geology Spec. 4, 189–201.

Azazi, G., 1992. Recent seafloor benthonic foraminiferal analysis from the Gulf of Suez, Egypt, in
Y. Takayanagi and T. Saito, eds. Studies in Benthic Foraminifera. Proceedings of the Fourth
International Symposium on Benthic Foraminifera, Sendai, Japan, 1990. Tokai University
Press 135–149 pp.

Baccaert, J., 1987. Distribution patterns and taxonomy of benthic foraminifera in the Lizard Island
Reef Complex, northern Great Barrier Reef, Australia. Unpublished PhD Thesis, University of
Liège 3, 109 pls.

Bailey, J.W., 1851. Microscopical examination of soundings made by the U. S. Coast Survey off
the Atlantic coast of the U. S. Smithsonian Contributions 2, 1–15.

Bandy, O.L., 1961. Distribution of Foraminifera, radiolaria and diatoms in sediments of the Gulf
of California. Micropaleontology 7, 1–26, pls. 21–25.

Banner, F.T., Pereira, C.P.G., 1981. Some biserial and triserial agglutinated smaller foraminifera,
their wall structure and its significance. Journal of Foraminiferal Research 11, 85–117.

Barker, R.W., 1960. Taxonomic notes on the species figured by H. B. Brady in his report on the
foraminifera dredged by H.M.S. Challenger during the years 1873–1876. Society of Economic
Paleontologists and Mineralogists, Special Publication 9, 1–238.

Barmawidjaja, D.M., Jorissen, F.J., Puskaric, S., Van der Zwaan, G.J., 1992. Microhabitat
selection by benthic foraminifera in the northern Adriatic Sea. Journal of Foraminiferal
Research 22, 297–317.

Batsch, A.I.G.C., 1791. Sechs Kupfertafeln mit Conchylien des Seesandes, gezeichnet und
gestochen von A. J. G. K. Batsch. Jena, 6 pls.

Belford, D.J., 1966. Miocene and Pliocene smaller foraminifera from Papua and New Guinea.
Bulletin Bureau of Mineral Resources, Geology and Geophysics, Australia 79, 1–306.

Bender, H., 1989. Gehauseaufbau, Gehausegenese und Biologie agglutinierter Foraminiferen
(Sarcodina, Textulariina). Jb. Geol. B. A. 132, 259–347.

Bender, H., 1995. Test structure and classification in agglutinated foraminifera. In: Kaminski et al.
(eds.) Proc. 4th International Workshop on Agglutinated Foraminifera. Grzybowski
Foundation of Special Publication 3, 27–70.

Bergen, F.W., O'Neil, P., 1979. Distribution of Holocene foraminifera in the Gulf of Alaska.
Journal of Paleontology 53, 1267–1292.

Bermudez, P.J., 1949. Tertiary smaller foraminifera of the Dominican Republic. Special
Publications Cushman Laboratory for Foraminiferal Research, Sharon, Massachusetts,
U. S. A 1–322 pp.

Bermudez, P.J., 1952. Estudio sistematico de los foraminiferos rotaliformes. Boletin de Geologia.
Venezuela 2, 1–230.

Bermudez, P.J., Seiglie, G.A., 1963. Estudio sistematico de los foraminiferos del Golfo de
Cariaco. Boletin del Instituto Oceanografico. Universidad de Oriente. Cumana 2, 1–267.

380 References



Bhalla, S.N., 1970. Foraminifera from Marina beach sands, Madras, and faunal provinces of the
Indian Ocean. Contributions of the Cushman Foundation for Foraminifera Research 21,
156–163.

Bhatia, S.B., 1956. Recent Foraminifera from shore sands of western India. Cushman Foundation
for Foraminiferal Research, Contributions 7, 15–24.

Blais-Steven, A., Patterson, R.T., 1998. Environmental indicator potential of foraminifera from
Saanich Inlet, Vancouver Island, British Columbia, Canada. Journal of Foraminiferal Research
28, 201–219.

Board, W.E., 2015. World Register of Marine Species. Available from http://www.marinespecies.
org at VLIZ.

Bock, W.D., 1971a. A handbook of the benthonic foraminifera of Florida Bay and adjacent waters.
Miami Geol. Soc. Mem. 1, 1–115.

Bock, W.D., 1971b. Paleoecology of a section cored on the Nicaragua Rise, Caribbean Sea.
Micropaleontology 17, 181–196, pls. 181–184.

Bock, W.D., Lynts, G.W., Smith, S., Wright, R., Hay, W.W., Jones, J.I., 1971. A symposium of
Recent South Florida foraminifera. Mem. I. Miami Geological Soc. 1–191, pls. 191–194.

Bolli, H.M., Beckmann, J.P., Saunders, J.B., 1994. Benthic Foraminiferal Biostratigraphy of the
South Caribbean Region. Cambridge: Cambridge University Press, 480 pp.

Boltovskoy, E., 1957. Los foraminiferos del estuario del Rio de la Plata y su zona de influencia.
Instituto Nac. Investigacion de las Ciencias Naturales Mus. Argentina de Ciencias Naturales
Bernardina Rivadavia Ciencias Geologicas 6, 1–76s.

Boltovskoy, E., 1959. Foraminiferos Recientes del sur de Brasil y sus relaciones con los de
Argentina e India del Oeste. Rep. Argentina Secr. Marina, Serv. Hidrografia Nav., H. 1005,
1–124.

Boltovskoy, E., 1984. Foraminifera of mangrove swamps. Phyis, Secc. A 42, 1–9.
Boltovskoy, E., Guissani, G., Wright, R., 1980. Atlas of benthic shelf foraminifera of the

southwest Atlantic. Dr W. Junk bv Publishers, the Hague-Boston-London 1–147 pp.
Boltovskoy, E., Lena, H., 1966. Foraminiferos Recientes de la zona litoral de Pernambuco (Brasil).

Revista del Museo Argentino de Ciencias Naturales “Bernardino Rivadavia” et Instituto
Nacional de Investigacion de las ciencias Naturales, Hidrobiologia 1, 269–367.

Boomgaart, L., 1951. Smaller Foraminifera from Bodjonegoro (Java), Sappemeer: Smit & Dontje
(1949) 175 pp.

Bornemann, J.G., 1855. Die mikroskopische Fauna des Septarienthones von Herrnsdorfbei Berlin.
Zeitschrift der Deutschen Geologischen Gesellschaft 7, 307–371.

Brady, H.B., 1870. Analysis and descriptions of the foraminifera. Annuals and Magazine of
Natural History, ser. 4 6, 273–309.

Brady, H.B., 1881. Notes on some reticularian Rhizopoda of the Challenger Expedition. Part III.
1. Classification. 2. Further notes on new species. 3. Note on Biloculina mud. Quarterly Journal
of Microscopical Science, new ser 21, 31–71.

Brady, H.B., 1884. Report on the Foraminifera dredged by H. M. S. Challenger during the years
1873–1876. Report on the Scientific Results of the Voyage of H.M.S. Challenger during the
years 1873–1876, Zoology 9, 1–814.

Brady, H.B., Parker, W.K., Jones, T.R., 1870. A monograph of the genus Polymorphina.
Transactions of the Linnean Society of London 29, 197–253.

Brady, H.B., Parker, W.K., Jones, T.R., 1888. On some Foraminifera from the Abrohlos Bank.
Trans. Zools. Soc., Lond. 12, 211–239, pls. 240–246.

Braga, J.M., 1961. Foraminiferos da costa de Mocambique. Publicacoes Instituto de Zoologia
“Dr. Augusto Nobre” Faculdade de Ciencias do Porto 77, 1–208.

Brodniewicz, I., 1965. Recent and some Holocene foraminifera of the southern Baltic Sea. Acta
Palaeontologica Polonica 10, 131–229.

Brönnimann, P., 1979. Recent benthonic foraminifera from Brasil Morphology and ecology
Part IV: Trochamminids from the Campos shelf with description of Paratrochammina n. gen.
paläont. Z. 53, 5–25.

References 381

http://www.marinespecies.org
http://www.marinespecies.org


Brönnimann, P., Whittaker, J.E., 1980. A revision of Reophax and its type-species, with remarks
on several other recent hormosinid species (Protozoa: Foraminiferida) in the Collections of the
British Museum (Natural History). Bull. Br. Mus. Nat. Hist. 39, 259–272.

Bronnimann, P., Whittaker, J.E., 1984. A neotype for Trochammina inflata (Montagu) (Protozoa:
Foraminiferida) with notes on the wall structure. Brit. Mus. Nat. His. (Zool) series.

Brooks, W.W., 1973. Distribution of Recent foraminifera from the southern coast of Puerto Rico.
Micropaleontology 19, 385–416, pls. 381–310.

Buchner, P., 1940. Die Lagenen des Golfes von Neapel und der marinen Ablagerungcn auf Ischia
(Beitrage zur Naturgeschichlte der lnsel Ischia I), Nova Acta leopoldina. Neue Folge 9,
363–560.

Buzas, M.A., Severin, K.P., 1982. Distribution and Systematics of Foraminifera in the Indian
River. Florida. Smithsonian Contributions to the Marine Sciences 16, 1–73.

Chapman, F., Parr, W.J., 1937. Foraminifera, Australasian Antarctic Expedition 1911–14 under
the leadership of Sir Douglas Mawson. Scientific Reports, ser. C, Zoology and Botany 1,
1–190.

Charles, E.P., Frerichs, W.E., 1976. Gulf of Mexico Deep-water Foraminifers. Cushman
Foundation For Foraminifera Research Special Publication 14, 1–124.

Cheng, T., Zheng, S.Y., 1978. The Recent Foraminifera of the Xisha Islands, Guangdong
Provence, China I. Studia Marina Sinica, 12, 149–310. (in Chinese).

Chiji, M., 1963. Foraminiferal faunules from the Uemati Formation, Osaka City (Studies on
Japanese Pleistocene Foraminifera, II). Bulletin of the Osaka Museum of Natural History,
no. 16, 53–67.

Chiji, M., Lopez, S.M., 1968. Regional foraminiferal assemblages in Tanabe Bay, Kii Peninsula,
central Japan. Publications of the Seto Marine Biological Laboratory 16, 85–125.

Cifelli, R., 1962. The morphology and structure of Ammonia beccarii (Linné). Cushman
Foundation for Foraminiferal Research, Contributions 13, 119–126, pls. 121, 122,
text-figs. 111–117.

Cimerman, F., Langer, M., 1991. Mediterranean Foraminifera. Ljubljana: Slovenska Akademija
znanosti in umetnosti, 1–118.

Collins, A.C., 1958. Foraminifera. in Great Barrier Reef Expedition 1928–29. Scientific Reports.
British Museum (Natural History) 6, 335–437.

Corliss, B.H., 1979. Taxonomy of Recent deep-sea benthonic foraminifera from the southeast
Indian Ocean. Micropaleontology 25, 1–19.

Cushman, J.A., 1910. A monograph of the foraminifera of the North Pacific Ocean. Pt. 1.
Astrorhizidae and Lituolidae. Bulletin of the United States National Museum 71, 1–134.

Cushman, J.A., 1911. A monograph of the foraminifera of the North Pacific Ocean. Pt. 2.
Textulariidae. Bulletin of the United States National Museum 71, 1–108.

Cushman, J.A., 1913. A monograph of the foraminifera of the North Pacific Ocean. Pt. III.
Lagenidae. Bulletin of the United States National Museum 71, 1–125.

Cushman, J.A., 1915. A monograph of the Foraminifera of the North Pacific Ocean. Part V.
Rotaliidae. Bulletin of the United States National Museum 71, 1–81.

Cushman, J.A., 1917. A monograph of the foraminifera of the North Pacific Ocean. Pt. 6.
Miliolidae. Bulletin of the United States National Museum 71, 1–108.

Cushman, J.A., 1920. The foraminifera of the Atlantic Ocean. Part 2. Lituolidae. Bulletin of the
United States National Museum 104, 1–111.

Cushman, J.A., 1921. Foraminifera of the Philippine and adjacent seas. Bulletin of the United
States National Museum 100, 1–608.

Cushman, J.A., 1922a. The foraminifera of the Atlantic Ocean. Pt. 3. Textulariidae. U. S. National
Museum Bulletin 104, 1–149.

Cushman, J.A., 1922b. Shallow-water foraminifera of the Tortugas Region. Publications of the
Carnegie Institution of Washington, no. 311, Department of Marine Biology Papers 17, 1–85.

Cushman, J.A., 1923. The foraminifera of the Atlantic Ocean. Part 4. Lagenidae. Bulletin of the
United States National Museum 104, 1–228.

382 References



Cushman, J.A., 1924. Samoan foraminifera. Publications of the Carnegie Institution of
Washington, no. 342, Department of Marine Biology Papers 21, 1–75.

Cushman, J.A., 1926. Recent Foraminifera from Porto Rico. Publications of the Carnegie
Institution of Washington, no. 344, Department of Marine Biology Papers 23, 73–84.

Cushman, J.A., 1928. On Rotalia beccarii (Linné). Contributions from the Cushman Laboratory
for Foraminiferal Research 4, 103–107, pl. 105.

Cushman, J.A., 1929a. The foraminifera of the Atlantic Ocean. Part 6. Miliolidae. Ophthalmidiidae
and Fischerinidae. Bulletin United States National Museum 104, i–viii, 1–129.

Cushman, J.A., 1929b. A late Tertiary fauna of Venezuela and other related regions. Contributions
from the Cushman Laboratory for Foraminiferal Research 5, 77–101.

Cushman, J.A., 1930. The foraminifera of the Atlantic Ocean, Part 7. Nonionidae. Camerinidae,
Peneroplidae and Alveolinellidae. Bulletin United States National Museum 104, i–vi. 1–79.

Cushman, J.A., 1931. The Foraminifera of the Atlantic Ocean Pt. 8: Rotaliidae, Amphisteginidae,
Calcarinidae, Cymbaloporettidae, Globorotaliidae, Anomalinidae, Planorbulinidae,
Rupertiidae, and Homotremidae. Bulletin of the United States National Museum 104, 1–144.

Cushman, J.A., 1932a. The foraminifera of the Tropical Pacific collections of the “Albatross.”
1899–1900. Pt. 1. Astrorhizidae to Trochamrninidae. Bulletin United States National Museum
161, i–vi, 1–88.

Cushman, J.A., 1932b. Notes on the genus Virgulina. Contributions from the Cushman Laboratory
for Foraminiferal Research 8, 7–23.

Cushman, J.A., 1933a. The foraminifera of the tropical Pacific collections of the “Albatross.”
1899–1900. Pt. 2. Lagenidae to Alveolinellidae. Bulletin United States National Museum 161,
i–vi, 1–79.

Cushman, J.A., 1933b. Some new recent foraminifera from the tropical pacific. Contributions from
the Cushman Laboratory for Foraminiferal Research 9, 77–95.

Cushman, J.A., 1935. Upper Eocene foraminifera of the southeastern United States. Professional
Papers U.S. Geological Survey 181, 1–88.

Cushman, J.A., 1936a. New genera and species of the families Verneuilinidae and Valvulinidae
and of the subfamily Virgulininae. Special Publications Cushman Laboratory for Foraminiferal
Research 6, 1–71.

Cushman, J.A., 1936b. Some new species of Elphidium and related genera. Contributions from the
Cushman Laboratory for Foraminiferal Research 12, 78–89.

Cushman, J.A., 1937a. A monograph of the Foraminiferal Family Valvulinidae. Special
Publications Cushman laboratory for foraminiferal research 8, 1–210.

Cushman, J.A., 1937b. A monograph of the Foraminiferal Family Verneuilinidae. Special
publications Cushman laboratory for foraminiferal research 7, 1–157.

Cushman, J.A., 1937c. A monograph of the Subfamily Virgulininae of the Foraminiferal Family
Buliminidae. Special Publications Cushman Laboratory for Foraminiferal Research 9, i–xv,
1–228.

Cushman, J.A., 1939. A monograph of the foraminiferal family Nonionidae. Professional
Papers U. S. Geological Survey 191, 1–100.

Cushman, J.A., 1940a. Foraminifera. Harvard University Press Cambridge, Massachusetts
London, England.

Cushman, J.A., 1940b. Foraminifera. Their Classification and Economic Use. 3rd ed. Cambridge.
Mass.: Harvard University Press.

Cushman, J.A., 1942. The foraminifera of the tropical Pacific collections of the “Albatross”,
1899–1900. Part 3. Heterohelicidae and Buliminidae. Bulletin of the United States National
Museum 161, 1–67.

Cushman, J.A., 1944a. Foraminifera from the Aquia Formation of Virginia. Cushman Lab. Foram.
Res., contr. 20, 17–28.

Cushman, J.A., 1944b. Foraminifera from the shallow water of the New England coast. Special
Publications Cushman Laboratory for Foraminiferal Research 12, 1–37.

References 383



Cushman, J.A., 1944c. A supplement to the Monograph of the Foraminiferal Family
Verneuilinidae. Cushman Lab. Foram. Res., Publ. 7a, 1–43.

Cushman, J.A., 1946. The Genus Sigmoilina and its species. Contr. Cushaman Lab. Foram. Res.
22, 29–45, pls. 25, 26.

Cushman, J.A., 1948. Arctic foraminifera. Cushman lab. Foram. Res., Spec. Publ. 23, 1–79.
Cushman, J.A., 1949. Recent Belgian Foraminifera. Institut Royal des Sciences Naturelles de

Belgique. Mem. 111, 1–59.
Cushman, J.A., Edwards, P.G., 1937. Astrononion a new genus of the foraminifera, and its species.

Contributions from the Cushman Laboratory for Foraminiferal Research 13, 29–36.
Cushman, J.A., Grant, U.S., 1927. Late Tertiary and Quaternary Elphidium of the West Coast of

North America. Transactions of the San Diego Society of Natural History, vol. 5, pp. 69–82.
Cushman, J.A., Gray, H.B., 1946. Some new species and varieties of Foraminifera from the

Pliocene of Timms Point California. Contributions from the Cushman Laboratory for
Foraminiferal Research 22, 65–69.

Cushman, J.A., McCulloch, I., 1939. A report on some arenaceous Foraminifera. Allan Hancock
Pacific Expeditions 6, 1–113.

Cushman, J.A., McCulloch, I., 1940. Some Nonionidae in the Collections of the Allan Hancock
Foundation. Allan Hancock Pacific Expeditions 6, 145–178, pls. 117–120.

Cushman, J.A., McCulloch, I., 1950. Some Lagenidae in the collections of the Allan Hancock
Foundation. Allan Hancock Pacific Expeditions 6, 295–364.

Cushman, J.A., Moyer, D.A., 1930. Some Recent Foraminifera from off San Pedro, California.
Cushman Foundation for Foraminiferal Research, Contributions 6, 49–61, pls. 47–48.

Cushman, J.A., Parker, F.L., 1931. Recent foraminifera from the Atlantic coast of South America.
U. S. National Museum Proc. 80, 1–24.

Cushman, J.A., Parker, F.L., 1937. Notes on some European species of Bulimina. Contributions
from the Cushman Laboratory for Foraminiferal Research 13, 46–54.

Cushman, J.A., Parker, F.L., 1947. Bulimina and related foraminiferal genera. Professional
Papers U. S. Geological Survey 210-D, 55–176.

Cushman, J.A., Todd, R., 1942. The genus Cancris and its species. Contributions from the
Cushman Laboratory for Foraminiferal Research 18, 72–94.

Cushman, J.A., Todd, R., 1943. The genus Pullenia and its species. Contributions from the
Cushman Laboratory for Foraminiferal Research 19, 1–24.

Cushman, J.A., Todd, R., 1944. The genus Spiroloculina and its species. Special Publications
Cushman Laboratory for Foraminiferal Research 11, 1–82.

Cushman, J.A., Todd, R., Post, R.J., 1954. Recent foraminifera of the Marshall Islands, Bikini and
nearby atolls, Part 2, oceanography (biologic). Professional Papers U.S. Geological Survey
260-H, 319–384.

Cushman, J.A., Ozawa, Y., 1930. A monograph of the foraminiferal family Polymorphinidae.
Recent and fossil. Proceedings of the United States National Museum 77, 1–195.

Czjzek, J., 1848. Beitrag zur Kenntniss der fossilen Foraminiferen des Wiener Beckens.
Naturwissenschaftliche Abhadlungen. Wien 2, 137–150.

d’Orbigny, A., 1826. Tableau methodique de la classe des Cephalopodes. Annales des Sciences
Naturelles 7, 245–314.

d’Orbigny, A., 1846. Foraminifères fossiles du Bassin Tertiaire de Vienne (Autriche). Paris: Gide
et Compe 312 pp.

Debenay, J.P., 2012. A Guide to 1,000 Foraminifera from Southwestern Pacific New Caledonia.
IRD éditions, Institut de recherche pourle développement, Marseille, Publications Scientifiques
du Muséum, Muséum national d’Histoire naturelle, Paris. 378 p.

Debenay, J.P., Eichler, B.B., Duleba, W., Bonetti, C., Eichler-Coelho, P., 1998. Water
stratification in coastal lagoons: its influence on foraminiferal assemblages in two Brazilian
lagoons. Marine Micropaleontology 35, 65–89.

Defrance, J.L.M., 1824. Dictionnaire des Sciences Naturelles: Vol. 32, moll-morf, Strasbourg:
F. G. Levrault 567 pp.

384 References



Detling, M.R., 1958. Some littoral foraminifera from Sunset Bay, Coos County, Oregon. Cushman
Foundation for Foraminiferal Research, Contributions 9, 25–31.

Earland, A., 1933. Foraminifera. Part II. South Georgia. Discovery Reports 7, 27–138.
Echols, R.J., 1971. Distribution of foraminifera in sediments of the Scotia Sea area. Antarctic

waters. in J. L. Reid. ed., Antarctic Research Series, no. 15, Washington. D. C.: American
Geophysical Union, 93–168.

Ehrenberg, C.G., 1844. Untersuchungen uber die kleinsten Lebensformen im Quellenlande des
Euphrates und Araxes, so wie uber eine an neuen Formen sehr reiche marine Tripelbildung von
den Bermuda-lnseln vor. Bericht uber die zu Bekannimachung geeigneten Verhandlungen der
Koniglichen Preussischen Akademie der Wissenschaften zu Berlin 1844, 253–275.

Ehrenberg, C.G., 1845. Ueber das kleinste organische Leben an mehreren bisher nicht
untersuchten Erdpunkten. Mikroskopische Lebensformen von Portugal und Spanien,
Sud-Afrika, Hinter-Indien, Japan und Kurdistan. Bericht uber die zu Bekanntmachung
geeigneten Verhandlungen der Königlichen Preussischen Akademie der Wissenschaften zu
Berlin 1845, 357–381.

Farias, J.R., 1977. Murrayinella taxa nuevo para la ciencia de foraminiferos del Reciente de Agua
Somera. Revista Espanola de Micropaleoniologla 9, 343–345.

Finlay, H.J., 1939. New Zealand Foraminifera: Key species in stratigraphy-No. 1. Transactions of
the Royal Society of New Zealand 68, 504–543.

Fleming, J., 1828. A History of British Animals. Exhibiting the Descriptive Characters and
Systematic Arrangement of the Genera and Species of Quadrupeds, Birds, Fishes, Mollusca
and Radiata of the United Kingdom. Edinburgh: Bell & Bradfute, 226.

Flint, J. M., 1899. Recent Foraminifera. A descriptive catalogue of specimens dredged by the U.S.
Fish Commission Steamer Albatross. Report of the United States National Museum for 1897,
249–349.

Fornasini, C., 1905. Illustrazione di specie orbignyane di Miliolidi institute nel 1826. Memorie
della R. Accademie della Scienze dell’Istituto di Bologna, ser. 6 2, 1–14.

Galloway, J.J., 1933. A Manual of Foraminifera. Bloomington: Principia Press, xii+ 483 pp.
Goës, A., 1894. A synopsis of the Arctic and Scandinavian Recent marine Foraminifera hitherto

discovered. Kongl. Svenska Vetenskaps- Akademiens Handlingar 25, 1–127.
Graham, J.J., Militante, P.J., 1959. Recent foraminifera from the Puerto Galera area, northern

Mindoro, Philippines. Stanford University Publications. Geological Sciences 6, 1–171.
Gross, O., 2015. Textularia sagittula. In: Hayward, B.W., Cedhagen, T., Kaminski, M., Gross, O.

(2015) World Foraminifera Database. Accessed through: World Register of Marine Species at
http://marinespecies.org/aphia.php?p=taxdetails&id=114285 on 2015-06-08.

Haake, F.W., 1977. Living benthic foraminifera in the Adriatic Sea: Influence of water depth and
sediment. Journal of Foraminiferal Research 7, 62–75.

Haake, F.W., 1980. Benthische Foraminiferen in Oberflachen-Sedimenten und Kernen des
Ostatlantiks vor Senegal/Gambia (Westafrika). “Meteor” Forsch. - Ergebnisse Reihe C. 32,
1–29.

Haake, R.W., 1975. Miliolinen (Foram.) in Oberflacensedimenten des Persischen Golfes. Metcor
Forsch. Ergebnisse, Reihe C. No. 21, 15–51, pls. 11–16.

Hada, Y., 1931. Report of the biological Survey of Mutsu Bay. 19. Notes on the Recent
foraminifera from Mutsu Bay. Science Reports of the Tohoku University, ser. 4. Biology 6,
45–148.

Hald, M., Korsun, S., 1997. Distribution of modern benthic foraminifera from fjords of Svalbard,
European Arctic. Journal of Foraminiferal Research 27, 101–122.

Halicz, E., Reiss, Z., 1979. Recent Textulariidae from the Gulf of Elat (“Aqaba”). Red Sea. Revista
Espanola de Micropaleontologia 11, 295–320.

Hansen, H.J., 1965. On the sedimentology and the quantitative distribution of living foraminifera
in the northern part of the Oresund. Ophelia 2, 323–331.

Hansen, H.J., Hanzlikova, E., 1974. Ultrastructure of some siliceous Foraminifera. Rev. Espanola
Micropal 6, 447–466.

References 385

http://marinespecies.org/aphia.php?p=taxdetails&id=114285


Hansen, H.J., Lykke-Andersen, A.L., 1976. Wall structure and classification of fossil and recent
elphidiid and nonionid foraminifera. Fossils and Strata 10, 1–37.

Hao, Y., Qiu, S., Lin, J., Zeng, X., 1980. Foraminifera. Beijing Science Press, Beijing, 1–224
pp. (in Chinese).

Hatta, A., Ujiié, H., 1992a. Benthic foraminifera from coral seas between Ishigaki and Iriomote
Islands, southern Ryukyu Island Arc, Northwestern Pacific, Part 1, systematic descriptions of
Textulariina and Miliolina. Bulletin of the College of Science, University of the Ryukyus 54,
163–287.

Hatta, A., Ujiié, H., 1992b. Benthic foraminifera from coral seas between Ishigaki and Iriomote
Islands, southern Ryukyu Island Arc, Northwestern Pacific, Part 1, systematic descriptions of
Textulariina and Miliolina. Bulletin of the College of Science, University of the Ryukyus 53,
49–119.

Haynes, J.R., 1958. Certain smaller British Paleocene foraminifera. Part III. Polymorphinidae.
Contributions from the Cushman Foundation for Foraminiferal Research 9, 4–16.

Haynes, J.R., 1973. Cardigan Bay Recent Foraminifera (Cruises of the R. V. Antur. 1962–1964).
Bulletin of the British Museum (Natural History). Zoology. Supplement 4, 1–245.

Hayward, B.W., Buzas, M.A., 1979. Taxonomy and Paleoecology of Early Miocene Benthic
Foraminifera of Northern New Zealand and the North Tasman Sea. Smithsonian Contributions
to Paleobiology 36, 1–154.

Hayward, B.W., Cedhagen, T., Kaminski, M., Gross, O., 2011. World Modern Foraminifera
database. Available online at http://www.marinespecies.org/foraminifera.

Hayward, B.W., Cedhagen, T., Kaminski, M., Gross, O., 2015 World Foraminifera Database.
Accessed through: World Register of Marine Species at http://www.marinespecies.org.

Hayward, B.W., Grenfell, H.R., Ried, C.M., Hayward, K.A., 1999. Recent New Zealand
shallow-Water benthic foraminifera: taxonomy, ecologic distribution, biogeography, and use in
paleoenvironmental assessment. Institute of Geological and Nuclear Sciences monographs 21,
1–264.

Hayward, B.W., Grenfell, H.R., Sabaa, A.T., Nell, H.L., Buzas, M.A., 2010. Recent New Zealand
deep-water benthic foraminifera: taxonomy, ecologic distribution, biogeography, and use in
paleoenvironmental assessment. Institute of Geological and Nuclear Sciences monographs 26,
1–363.

Hayward, B.W., Hollis, C.J., Grenfell, H.R., 1997. Recent Elphidiidae (Foraminiferida) of the
South-west Pacific and fossil Elphidiidae of New Zealand. Institute of Geological and Nuclear
Sciences monographs 16, 1–170.

Hayward, B.W., Holzmann, M., Grenfell, H.R., Pawlowski, J., Triggs, C.M., 2004. Morphological
distinction of molecular types in Ammonia - towards a taxonomic revision of the world's most
commonly misidentified foraminifera. Marine Micropaleontology 50, 237–271.

Hayward, B.W., Triggs, C.M., 1994. Computer analysis of benthic foraminiferal associations in a
tidal New Zealand inlet. Jour. Micropaleontology 13, 1103–1117.

He, Y., Hu, L.Y., Wang, K.L., 1965. Quaternary Foraminifera in the Eastern part of Jiangsu.
Memoirs of the Institute of Geology and Paleoontology. Academia Sinica, Science Press, 4:
51–162. (in Chinese).

Hedley, R.H., Hurdle, C.M., Burdett, I.D.J., 1964. Trochammina squamata Jones and Parker
(Foraminifera) with observations on some closely related species. New Zealand Journal of
Science 7, 417–426.

Hedley, R.H., Hurdle, C.M., Burdett, I.D.J., 1965. A Foraminiferal fauna from the Western
continental shelf, North Island, New Zealand. New Zealand Oceanogr. Inst., Mem 25, 1–47.

Hedley, R.H., Hurdle, C.M., Burdett, I.D.J., 1967. The marine fauna of New Zealand: Intertidal
Foraminifera of the Corallina officinalis zone. Memoirs New Zealand Oceanographic Institute
38, 1–86.

Hermelin, J.O.R., 1987. Distribution of Holocene benthic foraminifera in the Baltic Sea. Journal of
Foraminiferal Research 17, 62–73.

386 References

http://www.marinespecies.org/foraminifera
http://www.marinespecies.org


Hermelin, J.O.R., 1989. Pliocene benthic foraminifera from the Ontong-Java Plateau (western
equatorial Pacific Ocean): Faunas response to changing paleoenvironment. Special Publication
Cushman Foundation for Foraminiferal Research 26, 1–143.

Heron-Allen, E., Earland, A., 1914. The foraminifera of the Kerimba Archipelago (Portuguese
East Africa). Part 1. Transactions of the Zoological Society of London (1912–1915) 20,
363–390.

Heron-Allen, E., Earland, A., 1915. The foraminifera of the Kerimba Archipelago (Portuguese
East Africa). Part II. Transactions of the Zoological Society of London 20, 543–794.

Heron-Allen, E., Earland, A., 1922. Protozoa. Part II. Foraminifera. British Antarctic (“Terra
Nova”) Expedition. 1910. Zoology 6, 25–268.

Heron-Allen, E., Earland, A., 1924. The Foraminifera of Lord Howe Island, South Pacific. Journal
of the Linnaean Society. Zoology 35, 599–647.

Heron-Allen, E., Earland, A., 1932. Foraminifera Part 1. The Ice free area of the Falkland Islands
and adjacent seas. Discovery Reports 4, 291–460.

Hess, S., Kuhnt, W., 1996. Deep-sea benthic foraminiferal recolonization of the 1991 Mt. Pinatubo
ash layer in the South China Sea. Mar. Micropaleontology 28, 171–197.

Hofker, J., 1930. Foraminifera of the Siboga Expedition, Part 2, Families Astrorhizidae,
Rhizamminidae, Reophacidae, Anomalinidae, Peneroplidae. in Siboga-Expeditie,
Monographie IVaLeiden: E. J. Brill, 79–170.

Hofker, J., 1951. The foraminifera of the Siboga expedition. Part III, Leiden 1–513 pp.
Hofker, J., 1960. Foraminiferen aus dem Golf von Neapel. Palaeontologische Zeitscrift 34,

233–262.
Hofker, J., 1964. Foraminifera from the tidal zone in the Netherlands Antilles and other West

Indian Islands. Studies on the Fauna of Curacao and other Caribbean Islands 21, 1–119.
Hofker, J., 1968. Foraminifera from the Bay of Jakarta, Java. Bijdragen tot de Dierkunde AfI. 37,

11–59.
Hofker, J., 1969. Recent foraminifera from Barbados. Studies on the Fauna of Curacao and other

Caribbean Islands 31, 1–158.
Hofker, J., 1976. Further studies on Caribbean foraminifera. Studies on the Fauna of Curacao and

Other Caribbean Islands 49, 1–256.
Hofker, J., 1978. Biological results of the Snellius Expedition XXX. The foraminifera collected in

1929 and 1930 in the eastern part of the Indonesian Archipelago. Zoologische Verhandelingen,
Rijksmuseum van Natuurlijke Historie te Leiden 161, 1–69.

Hofker, J., 1983. Zoological exploration of the continental shelf of Surinam: The foraminifera of
the shelf of Surinam and the Guyanas. Zoologische Verhandelingen. Rijksmuseum van
Natuurlijke Historie le Leiden 201, 1–75.

Höglund, H., 1947. Foraminifera in the Gullmar Fjord and the skagerak. Zoologiska Bidrag Fran
Uppsala 26, 1–328.

Hohenegger, J., Piller, W.E., Baal, C., 1993. Horizontal and vertical spatial microdistribution of
foraminifers in the shallow subtidal Gulf of Trieste, northern Adriatic Sea. Journal of
Foraminiferal Research 23, 79–101.

Holbourn, A., Henderson, A., S., MacLeod, N., 2013. Atlas of Benthic Foraminifera. Published by
Natural History Museum 1–642 pp.

Hottinger, L., Hallcz, E., Reiss, Z., 1993. Recent Foraminifera from the Gulf of Aqaba, Red Sea.
Academia Scientiarum et Artium Slovenica, Classis IV: Historia Naturalis, Paleon toloski
Institut ivana Rkovka 33, 1–179.

Huang, T.Y., 1964. Rotalia group from the upper Cenozoic of Taiwan. Micropaleontology 10,
49–62.

Ingle. James C., J., Keller, G., Kolpack, R.L., 1980. Benthic foraminiferal biofacies sediments and
water masses of the southern Peru-Chile Trench area, southeastern Pacific Ocean.
Micropaleontology 26, 113–150, pls. 111–119.

References 387



Inoue, Y., 1989. Northwest Pacific Foraminifera as paleoenvironmental indicators. Science
Reports of the Institute of Geosciences, University of Tsukuba, Sec. B. Geological Sciences 10,
57–162.

Ishiwada, Y., 1964. Benthonic foraminifera off the Pacific coast of Japan referred to
biostratigraphy of the Kazusa group. Geological Survey of Japan 205, 1–45.

Ishizaki, K., 1948. Six new fossil species of Streblus from eastern Asia. Acta Geologica Taiwanica
2, 55–66.

Jonasson, K.E., Patterson, R.T., 1992. Preservation potential of salt marsh foraminifera from the
Fraser River delta, British Columbia. Micropaleontology 38, 289–301.

Jones, R.W., 1994. The Challenger Foraminifera. Oxford University Press, Oxford 149 pp.
Jones, R.W., Bender, H., Charnock, M.A., Kaminski, M., Whittaker, J.E., 1993. Emendation of the

foraminiferal genus Cribrostomoides Cushman, 1910, and its taxonomic implications. Jour.
Micropaleontology 12, 181–293.

Karrer, F., 1868. Die Miocene Foraminiferenfauna von Kostej im Banat. Sitzungsberichte der
Kaiserlichen Akademie der Wissenschaften Wien. Mathematisch-Naturwissenschaftliche
Klasse 58, 121–193.

Kim, B.K., Han, J.H., 1972. A foraminiferal study of the bottom sediments off the southeastern
coast of Korea. United States Nations ECAFE CCOP Tech. Bull 6, 13–29.

Kruit, C., 1955. Sediments of the Rhone Delta. Verh. Nederlandsch Geol. Mijn. Gen. Geol. Ser.
Deel 15, 357–489, pls. 351, 352.

Kuhnt, W., Holbourn, A.E., Zhao, Q., 2002. The early history of the South China Sea: Evolution
of Oligocene-Miocene deep water environments. Revue de Micropaléontologie 45, 99–159.

Kuwano, Y., 1950. New species of foraminifera from the Pliocene of Tama Hills in the vicinity of
Tokyo. Journal of the Geological Society of Japan 56, 311–321.

Lacroix, E., 1930. Les Lituolides du plateau continental Mediterraneen entre Saint-Raphael et
Monaco. Bull. Inst. Oceanographique 549, 1–16.

Lacroix, E., 1931. Microtexture du test des Textularide. Inst. Oceanographique 582, 1–18.
Lalicker, C.G., Bermudez, P.J., 1941. Some foraminifera of the family Textulariidae collected by

the first “Atlantis” Expedition. Torreia 8, 1–19.
Lalicker, C.G., McCulloch, I., 1940. Some Textulariidae of the Pacific Ocean. Allan Hancock

Pacific Expeditions 6, 115–143.
Lamarck, J.B., 1804. Suite des memoires sur les fossiles des environs de Paris. Annales Museum

National d'Histoire Naturelle 5, 349–357.
Lamarck, J.B., 1816. Tableau encyclopedic el methodique de trois regnes de la nature. Partie

23-Mollusques el Polypes divers. Paris: Mme. V. Agasse, 1–16.
Lamarck, J.B., 1822. Histoire naturelle des animaux sans vertebres. vol. 7. Paris: L'auteur,

pp. 1–711.
Lankford, R.R., Phleger, F.B., 1973. Foraminifera from the nearshore turbulent zone, western

North America. Journal of Foraminiferal Research 3, 101–132.
Le Calvez, J., Le Calvez, Y., 1958. Répartition des foraminifères dans la baie de Villefranche.

I-Miliolidae. Ann. Inst. Oceanogr., n. s. 35, 160–234, pls. 161–116.
Le Calvez, Y., 1974. Revision des foraminiferes de la collection d'Orbigny. I. Foraminiferes des

lies Canaries. Cahiers de Micropaleontologie 1974, 1–108.
Lee, J.J., 1990. Phylum Granuloreticulosa (Foraminifera). in Margulis, L., Corliss, J. O.,

Melkonian., and Chapman, D. J. (eds.), Handbook of Protoctista: Jones and Bartlett Publishers,
Boston p. 524–528.

Lee, J.J., Leedale, G.F., Bradbury, P., 2002. An Illustrated Guide to the Protozoa. Lawrence,
Kansas, U.S.A: Society of Protozoologists/Allen Press; 2nd ed., vol. 1, vol. 2, pp. 1432.

Lei, Y., Li, T., 2015. Ammonia aomoriensis (Asano, 1951) and Ammonia beccarii (Linnaeus,
1758) (Foraminifera): Comparisons on their Taxonomy and Ecological Distributions correlated
to Temperature, Salinity and Depth in the Yellow Sea and the East China Sea. Acta
Micropalaeontologica Sinica 21, 1–19. (in Chinese with English abstract).

388 References



LeRoy, D.O., Hodgkinson, K.A., 1975. Benthonic foraminifera and some Pteropoda from a
deep-water dredge sample, northern Gulf of Mexico. Micropaleontology 21, 420–447.

Leroy, L.W., 1941a. Small foraminifera from the Late Tertiary of Siberoet Island, off the west
coast of Sumatra, Netherlands East Indies. Part 2, Colorado School of Mines Quarterly 36,
63–105.

Leroy, L.W., 1941b. Smaller Foraminifera from the Late Tertiary of the Netherlands East Indies,
Part 3. Some small foraminifera from the type locality of the Baulamen Substage, Bodjong
Beds, Bantam Residency, West Java, Netherlands East Indies. Colorado School of Mines
Quarterly 36, 107–132.

Leroy, L.W., 1964. Smaller foraminifera from the late Tertiary of southern Okinawa. Professional
Papers U.S. Geological Survey 454F, i–iv. F1–F58.

Levy, A., Mathieu, R., Poignant, A., Fernandez-Gonzalez, M., 1995. Sur la signification des
foraminiferes dans les depots continentaux. Oceanologica Acta 18, 597–605.

Levy, A., Mathieu, R., Poignant, A., Rosset-Moulinier, M., Rouvillois, A., 1975. Sur quelques
foraminiferes actuels des plages de Dunkerque ei des environs: neotypes et espece nouvelle.
Revue de Micropaleontologie 17, 171–181.

Li, T., Nan, Q., Jiang, B., Sun, R., Zhang, D., Li. Q., 2009. Formation and evolution of the modern
warm current system in the East China Sea and the Yellow Sea since the last deglaciation.
Chinese Journal of Oceanology and Limnology. 27 (2) 2: 237–249.

Linné, C., 1758. Systema Naturae. vol. 1. 10th ed. Holmiae |Stockholm|: L. Salvii, 824 p.
Loeblich Jr., A.R., Tappan, H., 1964. Treatise on Invertebrate. Paleontology, Part C, Protista 2,

vol. 1, p. c1–c510a; vol.2, p. c511–c900.
Loeblich, A.R., Jr., Tappan, H., 1953. Studies of Arctic Foraminifera. Smithsonian Miscellaneous

Collections 121, 1–150.
Loeblich, A.R., Jr., Tappan, H., 1957. Morphology and Taxonomy of the Foraminiferal genus

Pararotalia Le Calvez, 1949. Smiths. Misc. Coll. 135, 1–24.
Loeblich, A.R., Tappan, H., 1964. Sarcodina chiefly “Thecamoebians” and Foraminiferida, in

R., C. Moore, ed., Treatise on Invertebrate Paleontology, Part C. Protista 2. Lawrence:
Geological Soc. Am. and Univ. Kansas Press C1–C900.

Loeblich, A.R., Tappan, H., 1987. Foraminiferal genera and their classification. Van Nostrand
Reinhold, 1–970 pp.

Loeblich, A.R., Tappan, H., 1994. Foraminifera of the Sahul Shelf and Timor Sea. Cushman
Foundation for Foraminiferal Research Special Publication 31, 1–661 pp.

Marszalek, D.S., Wright, R.C., Hay, W.W., 1969. Function of the test in foraminifera. Trans. Gulf
Coast Ass. Geol. Soc. 19, 341–352.

Matoba, Y., 1967. Younger Cenozoic foraminiferal assemblages from the Choshi District, Chiba
Prefecture. Sci. Rept. Tohoku Univ., Sec. Ser (Geol.) 38, 221–263, pls. 225–230.

Matoba, Y., 1970. Distribution of Recent shallow water foraminifera of Matsushima Bay, Miyagi
Prefecture, northeast Japan. Science Reports Tôhoku University, Sendai, ser. 2 Geology 42,
1–85.

Matoba, Y., Honma, N., 1986. Depth distribution of Recent benthic foraminifera off Nishitsugaru,
eastern Sea of Japan, in Y. Matoba and M. Kato, eds., Studies on Cenozoic Benthic
Foraminifera in Japan. Akita University, Mining College, Akita, Japan, 53–78.

Matsunaga, T., 1963. Benthonic smaller foraminifera from the oil fields of northern Japan. Science
Reports of the Tohoku University. Sendai. Japan, ser. 2. Geology 35, 67–122.

Matthes, H.W., 1939. Die Lagenen des deutschen Tertiärs. Palaeontographica Abt. A 90, 49–108.
McCulloch, I., 1977. Qualitative Observations on Recent Foraminiferal Tests with Emphasis on

the Eastern Pacific. Parts I-III. Los Angeles: University of Southern California.
McCulloch, I., 1981. Qualitative observations on recent foraminiferal tests with emphasis on the

Allan Hancock Atlantic Expedition Collections. Univ. Southern Calif., Los Angeles, Calif,
1–217.

References 389



Micropaleontology Group in Marine Geology Department of Tongji University, 1978. Distribution
Regularities and Geological Significances of Foraminifera and Ostracoda from Sediments of
the Northwestern South Yellow Sea. Shanghai:Scientific & Technical Information Group of
Tongji University Press, Shanghai, 115 pp. (in Chinese).

Milker, Y., Schmiedl, G., 2012. A taxonomic guide to modern benthic shelf foraminifera of the
western Mediterranean Sea. Palaeontololgia Electronica 15, 16A, 134 pp.

Miller, K.G., Katz, M.E., 1987. Oligocene to Miocene benthic foraminiferal and abyssal
circulation changes in the North Atlantic. Micropaleontology 33, 97–149.

Millett, F.W., 1903. Report on the recent foraminifera of the Malay Archipelago collected by
Mr. A. Durrand, F. R. M. S., Part XV. Journal of the Royal Microscopical Society 1903,
685–704.

Montagu, G., 1808. Testacea Britannica: supplement. Exeter. England: S. Woolmer.
Montfort, D.d., 1808. Conchyliologie Systematique el Classification Methodique des Coquilles.

Paris: F. Schoell 1, 409.
Murray, J.W., 1968. The living Foraminiferida of Christchurch Harbour, England.

Micropaleontology 14, 83–96.
Murray, J.W., 1971. An Atlas of British Recent Foraminiferids. Heinemann Educational Books,

London 1–244 pp.
Murray, J.W., 1972. An Atlas of British Recent Foraminiferids. New York: American Elsevier

Publishing Company. Inc.
Murray, J.W., 1980. The foraminifera of the Exe Estuary. Essays on the Exe Estuary Devon. Ass.

Spec. 2, 89–115.
Murray, J.W., Alve, E., 1994. High diversity agglutinated foraminiferal assemblages from the NE

Atlantic: Dissolution experiments. Cushman Foundation for Foraminifera Research Special
Publication 32, 33–51.

Nakamura, M., 1937. New species of fossil foraminifera from the Byoritu beds of the oil fields of
northern Taiwan (Formosa), Japan. Japanese Journal of Geology and Geography, Transactions
14, 133–142.

Nomura, R., 1983. Cassidulinidae (Foraminiferida) from the Uppermost Cenozoic of Japan (Parts
1 and 2). Tohoku University Science Reports, Sendai, Japan. 2nd series (Geology) 53: 1–101,
54: 1–93.

Nomura, R., 1986. Geology of the central part in the Shimane Peninsula. Part 2. Biostratigraphy
and paleoenvironment viewed from benthic foraminifera. Jour. Geol. Soc. Japan 92, 461–475.

Nomura, R., Takayanagi, Y., 2000. The suprageneric classification of the foraminiferal genus
Murrayinella and a new species from Japan. Paleontological Research 4, 171–181.

Ōki, K., 1989. Ecological analysis of benthonic foraminifera in Kagoshima Bay, South Kyushu,
Japan. South Pacific Study 10, 1–191.

Ortiz, S., Thomas, E., 2006. Lower-middle Eocene benthic foraminifera from the Fortuna
Section (Betic Cordillera, southeastern Spain). Micropaleontology 52, 97–150.

Ozawa, Y., 1929. On Guttulina lactea (Walker and Jacob), Polymorphina burdigalensis d'Orbigny
and Pyrulina gutta d'Orbigny. Cushman Lab. Foram. Res., contr. 5, 34–39. pl. 36.

Panchang, R., Nigam, R., 2014. Benthic Ecology mapping of the Ayeyarwady Delta Shelf off
Myanmar, Using Foraminiferal Assemblages. Journal of the Palaeontological Society of India,
59(2), 1–48.

Parker, F.L., 1952. Foraminifera species off Portsmouth, New Hampshire. Bulletin of the Museum
of Comparative Zoology at Harvard College 106, 391–423.

Parker, F.L., 1954. Distribution of the foraminifera in the northeastern Gulf of Mexico. Bulletin of
the Museum of Comparative Zoology at Harvard College 111, 453–588.

Parker, F.L., Phleger, F.G., Peirson, J.F., 1953. Ecology of foraminifera from San Antonio Bay and
environs, southwest Texas. Cushman Foundation For Foraminifera Research Special
Publication 2, 1–74.

Parker, J.H., 2009. Taxonomy of Foraminifera from Ningaloo Reef, Western Australia. Memoirs
of the Association of Australasian Palaeontologists 36, 1–810.

390 References



Parker, W.K., Jones, B.G., 1857. Description of some foraminifera from the coast of Norway.
Annals and Magazine of Natural History, ser. 2 19, 273–303.

Parker, W.K., Jones, T.R., 1865. On some foraminifera from the North Atlantic and Arctic Oceans,
including Davis Straits and Baffin’s Bay. Philosophical Transactions of the Royal Society 155,
325–441.

Parker, W.K., Jones, T.R., Brady, H.B., 1871. On the nomenclature of the foraminifera. Pt. XIV.
The species enumerated by d'Orbigny in the “Annales des Sciences Naturelles,” vol. vii.
1826 (4). The species founded upon the figures in Soldani’s Testaceographia ac
Zoophytographia. Annals and Magazine of Natural History, ser. 4 8, 145–179, 236–266.

Parr, W.J., 1947. The Lagenid foraminifera and their relationships. Proceedings of the Royal
Society of Victoria, n. ser. 58, 116–130.

Parr, W.J., 1950. Foraminifera. Reports B.A.N.Z. Antarctic Research Expedition 1929–1931, Ser.
B (Zoology. Botany) 5, 232–392.

Patterson, R.T., 1990. Intertidal benthic foraminiferal biofacies on the Fraser River Delta.
Micropaleontology 36, 229–244.

Patterson, R.T., Richardson, R.P., 1988. Eight new genera of unilocular Foraminiferida, family
Lagenidae. Transactions of the American Microscopical Society 107, 240–258.

Perelis, L., Reiss, Z., 1975. Cibicididae in Recent sediments from the Gulf of Eilat. Israel Journal
of Earth Sciences 24, 73–96.

Phillips, F.J., 1977. Protozoa. In: Reef and Shore Fauna of Hawaii. Section 1: Protozoa through
Ctenophora. B. P. Bishop Mus. Spec. Publ. 64, 12–52.

Phleger, F.B., 1964a. Foraminiferal ecology and marine ecology. Mar. Geology 1, 16–43.
Phleger, F.B., 1964b. Patterns of living benthonic foraminifera. In: Tjeerd H. van Andel and

G. G. Shore, Jr. Mar. Geol. Gulf Calif. Mem. 3, 377–394.
Phleger, F.B., Parker, F.L., 1951. Ecology of foraminifera, northwest Gulf of Mexico. Pt. II.

Foraminifera species. Memoirs of the Geological Society of America 46, 1–64.
Poag, C.W., 1981. Ecologic Atlas of Benthic Foraminifera of the Gulf of Mexico. Mar. Sci. Int.,

Woods Hole, Massachusetts. Hutchinson Ross Publ. Co., 1–173.
Reiss, Z., 1963. Reclassification of perforate Foraminifera. Geol. Survey Israel Bull 35, 1–111, pls.

111–118.
Research Institute of petroleum exploration and development in the Ministry of petroleum

exploration and development & Nanjing Institute of Geology and Palaeontology, Chinese
Academy of Sciences, 1978. The Cenozoic Foraminifera from the Coastal Region of Bohai.
Beijing Science Press, p. 1–48. (in Chinese).

Research Party of Marine Geology, Ministry of Geology and Mineral Resources & Chinese
University of Geosciences (Beijing), 1988. Quaternary Microbiotas of the Okinawa Trough
and their Geological Significance. Geological Publishing House, Beijing, 510 pp. (in Chinese).

Research Party of Marine Geology, Ministry of Geology and Mineral Resources & Institute of
Geology, Chinese Academy of Geological Sciences, 1989. Cenozoic Paleobiota of the
Continental Shelf of the East China Sea (Donghai), Paleozoological Volume, Beijing:
Geological Publishing House, 1–280 pp. (in Chinese).

Resig, H.M., 1963. Size relationships of Eggerella advena to sediment and depth of substratum.
Essays in Mar. Geol. in Honor of K. O. Emery, 121–126.

Resig, J.M., 1974. Recent foraminifera from a landlocked Hawaiian Lake. Journal of Foraminiferal
Research 4, 69–76.

Resig, J.M., 1981. Biogeography of benthic foraminifera of the northern Nazca Plate and adjacent
continental margin. Memoirs of the Geological Society of America 154, 619–665.

Reuss, A.E., 1850. Neues Foraminiferen aus den Schichten des osterreichischen Tertiarbeckens.
Denkschriften der Kaiserlichen Akademie der Wissenschaften. Mathematisch-
Naturwissenschaftliche Classe 1, 365–390.

Reuss, A.E., 1851. Ueber die fossilen Foraminiferen und Entomostraceen der Septarienthone der
Umgegend von Berlin. Zeitschrift der Deutschen Geologischen Gesellschaft. Berlin 3, 49–91.

References 391



Reuss, A.E., 1858. Ueber die Foraminiferen von Pietzpuhl. Zeitschrift der Deutschen
Geologischen Gesellschaft, Berlin 10, 433–438.

Reuss, A.E., 1863. Die Foraminiferen-Familie der Lagenideen, Sitzungsberichte der Kaiserlichen
Akademie der Wissenschaften in Wien. Mathematisch-Naturwissenschaftliche Classe (1862)
46, 308–342.

Reuss, A.E., 1864. Beiträge zur Kenntniss der tertiären Foraminiferen- Fauna (Zweite Folge).
Sitzungsberichte der Kaiserlichen Akademie der Wissenschaften in Wien. Mathematisch-
Naturwissenschaftliche Classe (1863) 48, 36–71.

Reuss, A.E., 1866. Die Foraminiferen, Anthozoen und Bryozoen des deutschen Septarienthones.
Kaiserlichen Akademie der Wissenschaften in Wien, Mathematisch-Naturwissenschaftliche
Classe 25, 117–214.

Revets, S.A., 1996. The generic revision of five families of rotaliine foraminifera: Part I. The
Bolivinitidae. Cushman Foundation for Foraminifera Research Special Publication 34, 1–55.

Robertson, B.E., 1998. Systematics and paleoecology of the benthic foraminiferida from the Buff
Bay section, Miocene of Jamaica. Micropaleontology 44, 1–266.

Roemer, F.A., 1838. Cephalopoden des Nord-Deutschen tertiären Meersandes. Neues Jahrbuch fur
Mineralogie. Geognosie, Geologie und Petrefakten-Kunde 1838, 381–394.

Rogl, F., Hansen, H.J., 1984. Foraminifera described by Fichtel & Moll in 1798. A revision of
Testacea Microscopica. Appendix Testacea Microscopica alique minuta ex Generibus
Argonauta et Nautilus. Reprint of original plates. Neue Denkschriften des Naturhistorischen
Museum in Wien 3, 1–143.

Rosset-Moulinier, M., 1972. Etude des foraminifères des côtes Nord et Quest. Travaux du
Laboratoire de Geologie 6, 1–225.

Said, R., 1949. Foraminifera of the northern Red Sea. Special Publications Cushman Laboratory
for Foraminiferal Research 26.

Saidova, Kh. M., 1975. Bentosnye Foraminifery Tikhogo Okeana [Benthonic foraminifera of the
Pacific Ocean]. Moscow: Institut Okeanologii P. P. Shirshova, Akademiya Nauk SSSR 3, 875.

Saidova, Kh. M., 1961. Ekologiya foraminifer i paleogeografiya dal'nevostochnykh morey SSSR, i
severo-zapadnoy chasti Tikhogo Okeans [Foraminiferal ecology and paleogeography of the far
eastern seas of the USSR, and northwest part of the Pacific Ocean]. Moscow: Instituta
Okeanologii. Akademiya Nauk SSSR 232 pp.

Schlumberger, C., 1887. Note sur le genre Planispirina. Bulletin de la Socieite Zoologique de
France 12, 105–118.

Schlumberger, C., 1893. Monographie des Miliolidees du Golfe de Marseille. Soc. Zool. France,
Mem 6, 199–228, pls. 191–194, text-figs. 191–137.

Schroeder, C.J., 1986. Deep-water arenaceous foraminifera in the northwest Atlantic Ocean.
Canadian Technical Report of Hydrography and Ocean Sciences 71, 1–191.

Schroeder, C.J., Cole, F.E., Medioli, F.S., Mudie, P.J., Scott, D.B., L., D., 1990. Recent Arctic
shelf foraminifera: Seasonally ice covered vs. perennially ice covered areas. Journal of
Foraminiferal Research 20, 8–36.

Schroeder, C.J., Scott, D.B., Medioli, F.S., Bernstein, B.B., Hessler, R.R., 1988. Larger
agglutinated foraminifera: Comparison of assemblages from central North Pacific and western
North Atlantic (Nares Abyssal Plain). Journal of Foraminiferal Research 18, 25–41.

Schwager, C., 1866. Fossile Foraminiferen von Kar Nikobar. Reise der Osterreichischen Fregatte
Novara um Erde in den Jahren 1857. 1858. 1859 unter den Befehlen des Commodore B. Von
Wullerstorf-Urbair. Geologischer Theil. vol. 2, no. I. Geologische Beobachtungen. No. 2.
Palaontologische Mittheilungen, 187–268.

Scott, D.B., Medioli, F.S., 1980. Quantitative studies of marsh foraminiferal distributions in Nova
Scotia: implications for sea level studies. Special Publications Cushman Foundation for
Foramimferal Research 17, 1–58.

Scott, D.K., Leckie, R.M., 1990. Foraminiferal zonation of Great Sippewissett Salt Marsh
(Falmouth, Massachusetts). Journal of Foraminiferal Research 20, 248–266.

392 References



Seibold, I., 1971. Mmmonia Brünnich (Foram.) und verwandte arten aus dem Indischen Ozean.
Palaont. Zeitschr., Stuttgart 45, 41–52, pl. 45–47.

Seibold, I., 1976. Benthonic foraminifera from the coast of lagoon of Cochin (South India). Rev.
Espanola Micropal 7, 175–214.

Sejrup, H., Fjaeran, T., Hald, M., Beck, L., Hagen, J., Miljeteig, I., Morvik, I., Norvik, O., 1981.
Benthonic foraminifera in surface samples from the Norwegian continental margin between
62°N and 65°N. Journal of Foraminiferal Research 11, 277–295.

Sellier de Civrieux, J.M., 1977. Las Discorbidae del Mar Caribe, frente a Venezuela. Cuadernos
Oceanográficos, Universidad de Oriente, Cumana 6, 1–44.

Sen Gupta, B.K.S., 1971. The benthonic foraminifera of the Tail of the Grand Banks.
Micropaleontology 17, 69–98.

Silvestri, A., 1904. Ricerche strutturali su alcune forme dei Trubi di Bonfornello (Palermo).
Memorie della Pontificia Accademia Romana dei Nuovi Lincei 22, 235–276.

Snyder, S.W., Hale, W.R., Kontrovitz, M., 1990. Distributional patterns of modern benthic
foraminifera on the Washington continental shelf. Micropaleontology 36, 245–258.

South China Sea Branch of Oil Exploration Co. of P. R. China et al., 1981. Foraminifera. In Atlas
of Tertiary Paleontology from Continental Shelf of the South China Sea. Guangzhou:
Guangdong Science & Technology Press, 274 pp. (in Chinese).

Srinivasan, M. S., Sharma, V., 1980. Schwager’s Car Nicobar Foraminifera in the Reports of the
Novara Expedition—a revision. New Delhi: Today & Tomorrow’s Printers and Publishers
83 pp.

Szareck, R., 2001. Biodiversity and biogeography of recent benthic foraminiferal assemblages in
the south-western South China Sea (Sunda Shelf). Unpublished Ph. D. thesis.
Universitätbibliotek der Christian-Albrechts-Universität Kiel 273 pp, 28 pls.

Takayanagi, Y., 1955. Recent foraminifera from Matsukawa-Ura and its vicinity. Contr. Inst. Geol.
Paleont. Tohoku Univ 45, 18–52.

Takayanagi, Y., Saito, T., Okada, H., Ishizaki, K., Oda, M., Hasegawa, S., Okada, H., Manickam,
S., 1987. Mid-Quaternary paleooceanographic trend in nearshore waters of the Northwest
Pacific. Science Peports of the Tohoku University, Sendai, ser. 2, Feology 57, 105–137.

Tappan, H., Loeblich, A.R., Jr., 1982. Granuloreticulosa, in S. P. Parker, ed. Synopsis and
Classification of Living Organisms, New York: McGraw-Hill Company I, 527–552.

Terquem, O., 1875. Essai sur le classement des animaux qui vivent sur la plage el dans les
environs de Dunquerque. Easc. 1. Paris, pp. 1–54.

Terquem, O., 1878. Les Foraminiferes el les Entomostraces-Ostracodes du Pliocene Superieur de
I'lle de Rhodes. Memoires de la Societe Geologique de France, ser. 3 1, 1–135.

Thomas, E., 1985. Late Eocene to Recent deep-sea benthic foraminifers from the central equatorial
Pacific Ocean. In Mayer, L., Theyer, F., et al., ed. Initial Reports of the Deep Sea Drilling
Project, Washington (U. S. Government Printing Office) 85, 655–694.

Thomas, F.C., Medioli, F.S., Scott, D.B., 1990. Holocene and latest Wisconsinan benthic
foraminiferal assemblages and paleocirculation history, lower Scotian slope and rise. Journal of
Foraminiferal Research 20, 212–245.

Tinoco, I.d.M., 1955. Foraminiferos recentes de Cabo Frio, Estado do Rio de Janeiro, Boletim
Divisao de Geologia e Mineralogia. Rio de Janeiro 159, 7–43.

Tjalsma, R.C., Lohmann, G.P., 1983. Paleocene-Eocene bathyal and abyssal benthic foraminifera
from the Atlantic Ocean. Micropaleontology Special Publication 4, 1–90.

Todd, R., 1957. Geology of Saipan, Mariana Islands, Part 3. Paleontology. Smaller foraminifera.
Professional Papers U.S. Geological Survey 280H, 265–320.

Todd, R., 1965. The Foraminifera of the Tropical Pacific Collections of the “Albatross”
1894–1900, Part 4, Rotaliform families and planktonic families. Bulletin United States
National Museum 161, v+ 139.

Todd, R., Bronnimann, P., 1957. Recent Foraminifera and Thecamoebina from the Eastern Gulf of
Paria. Cushman Foundation for Foraminiferal Research Special Publication 3, 1–43.

References 393



Todd, R., Low, D., 1961. Near-shore Foraminifera of Martha’s Vineyard Island, Massachusetts.
Cushman Foundation for Foraminiferal Research Special Publication Contributions 12, 5–21,
pls. 21, 22.

Towe, M.K., 1967. Wall structure and cementation in Haplophragmoides canariensis. Cushman
Foundation for Foraminiferal Research, Contributions 18, 147–151.

Uchio, T., 1950. Natural Gas in the Vicinity of Ctaki, Chiba-ken. Journ. Japan Assoc. Petr. Geol.
15, 151–190.

Uchio, T., 1960. Ecology of living benthonic foraminifera from the San Diego California, area.
Special Publications Cushman Foundation for Foraminiferal Research 5, 1–72.

Uchio, T., 1962. Influence of the River Shinano on foraminifera and sediment grain size
distribution. Publications of the Seto Marine Biological Laboratory 10, 363–392.

Ujiié, H., 1963. Foraminifera from the Yurakucho Formation (Holocene), Tokyo City. Science
Reports of the Tokyo Kyoiku Daigaku, Sect. C 8, 229–243.

Ujiié, H., 1990. Bathyal benthic foraminifera in a piston core from East of the Miyako Islands,
Ryukyu Island Arc. Bulletin of the College of Science, University of the Ryukyus 49, 1–60.

Ujiié, H., 1995. Benthic foraminifera common in the bathyal surface sediments of the Ryukyu Arc
Region, northwest Pacific. Bull. Coll. Sci., Univ. Ryukyus 69, 1–111.

Ujiie, H., Ichikura, M., Kurihara, K., 1983. Quaternary benthonic foraminiferal changes observed
in the Sea of Japan piston cores. Bull. Nat. Sci. Mus., Tokyo, ser. C 9, 41–78.

Van Marle, L.J., 1988. Bathymetric distribution of benthic foraminifera on the Australian-Irian
Jaya continental margin, eastern Indonesia. Marine Micropaleontology 13, 97–152.

Van Marle, L.J., 1991. Eastern Indonesian Late Cenozoic smaller benthic foraminifera. Elsevier
Science Ltd, Amsterdam: North Holland 34, 328.

Van Morkhoven, F.P.C.M., Berggren, W.A., Edwards, A.S., 1986. Cenozoic cosmopolitan
deep-water benthic foraminifera. Bulletin des Centres de Recherches Exploration-Production
Elf-Aquitaine. Mem. 11, 1–421.

Vella, P., 1957. Studies in New Zealand foraminifera, Part 1, Foraminifera from Cook Strail.
Paleontological Bulletin, Wellington 28, 1–64.

Vilks, G., 1969. Recent foraminifera in the Canadian Arctic. Micropaleontology 15, 35–60.
von Fichtel, L., von Moll, J.P.C., 1798. Testacea microscopica, aliaque minuta ex generibus

Argonauta et Nautilus, ad naturam picta et descripta (Microscopische und andere klein
Schalthiere aus den geschlechtern Argonaute und Schiffer). Vienna: Camesina, vii+ 123.

Voorthuysen, J.H., van., 1960. Die Foraminiferen des Dollard-ems-Estuarium. Verh. Kon. Ned.
Geol. Mijing. K. Gen. Geol. Serie, Dl. 19, 237–269.

Voorthuysen, J.H., van., 1973. Foraminiferal ecology in the Ria de Arosa, Galicia, Spain. Zool,
Verh 123, 1–68.

Walker, G., Jacob, E., 1798. In Kanmacher F.: Adam’s Essays on the Microscope, Ed. 2.
Waller, H.O., 1960. Foraminiferal biofacies off the south China coast. Journal of Paleontology 34,

1164–1182.
Walton, W.R., 1955. Ecology of living benthonic foraminifera, Todos Santos Bay, Baja,

California. Journal of Paleontology 29, 952–1018.
Wang, P., Zhang, J., Zhao, Q., Min, Q., Bian, Y., Zheng, L., Cheng, X., Chen, R., 1988.

Foraminifera and Ostracoda in Bottom Sediments of the East China Sea. Ocean Press, Beijing
438 pp. (in Chinese).

Wang, P.X. et al., 1980. Papers on Marine Micropaleontology. China Ocean Press, Beijing 204
pp. (in Chinese).

Whittaker, J.E., Hodgkinson, R.L., 1979 Foraminifera of the Togopi Formation, eastern Sabah.
Malaysia. Bulletin of the British Museum (Natural History). Geology Ser. 31, 1–120.

Wiesner, H., 1931. Die Foraminiferen der deutschen Sudpolar Expedition 1901–1903. Deutsche
Sudpolar-Expedition, vol. 20, Zoologie 12, 53–165.

Williamson, W.C., 1848. On the Recent British species of the genus Lagena. Annals and
Magazine of Natural History: ser. 2 1, 1–20.

394 References



Williamson, W.C., 1858. On the Recent foraminifera of Great Britain. Ray Society, London
1–100 pp.

Xia, T., Zheng, F., 1991. Foraminifera in surface sediments of the Nansha Sea area. In: Quaternary
Biological Group of the Nansha Islands and the Neighbouring Waters. Edited by
Multidisciplinary Oceanographic Expedition Team of Academia Sinica to the Nansha
Islands, Zhongshan Univ. Publishing House, Guangzhou, 129–198.

Yassini, I., Jones, B.G., 1995. Foraminiferida and ostracoda from estuarine and shelf environment
on the southeastern coast of Australia. Wollongong. NSW 484 pp.

Zaninetti, L., Brönmimann, P., Beurlen, G., Moura, J.A., 1977. La mangrove de guaratiba et la
baie de sepetiba, état de rio de Janeiro, Brésil: Foraminifères et écologie. Arch. Sc. Genève 30,
161–178.

Zheng, S., 1979. The Recent Foraminifera of the Xisha Islands, Guangdong Provence, China I.
Studia Marina Sinica 15, 101–260. (in Chinese).

Zheng, S., 1980. The Recent Foraminifera of the Zhongsha Islands, Guangdong province, China.
Studia Marina Sinica 16, 143–194.

Zheng, S., 1988. The Agglutinated and Porcelaneous Foraminifera of the East China Sea. Science
Press, Beijing, 337 pp (in Chinese).

Zheng, S., 1990. Foraminiferal faunal trends and assemblages of the Bohai Sea, Huanghai Sea, and
East China Sea. Bull. Mar. Sci. 47, 192–212.

Zheng, S., Cheng, T.-c., Wang, X., Fu, Z., 1978. The Quaternary Foraminifera of the Dayuzhang
Irrigation Area, Shandong Province, and a Preliminary attempt at an Interpretation of its
Depositional Environment. Studia Marina Sinica 13, 16–88. (in Chinese).

Zheng, S., Fu, Z., 1990. Faunal trends and assemblages of the northern South China Sea
agglutinated foraminifera. In Hemleben, C. et. al. (eds.). Paleoecology, Biostratigraphy,
Paleoceanography and Taxonomy of Agglutinated Foraminifera, Kluwer Academic Publishers,
Netherlands, 541–563.

Zheng, S., Fu, Z., 2001. Agglutinated Foraminifera, Class Foraminiferea Phylum
Granuloreticulosa, Fauna Sinica. Science Press, Beijing 788 pp. (in Chinese).

References 395



Systematic Index

A
Ammobaculites agglutinans, 27, 29
Ammodiscus gullmarensis, 8, 9
Ammoglobigerina globigeriniformis, 37
Ammonia angulata, 313, 314
Ammonia aomoriensis, 311, 313
Ammonia beccarii, 315, 317, 329
Ammonia falsobeccarii, 317, 319
Ammonia ketienziensis, 319, 322
Ammonia maruhasii, 322, 323
Ammonia pauciloculata, 324
Ammonia rupta, 332, 335
Ammonia sobrina, 325, 327
Ammonia takanabensis, 327, 329
Ammonia tepida, 329, 331
Ammoscalaria pseudospiralis, 24, 27
Amphicoryna scalaris, 151, 153
Arenoparrella asiatica, 50
Astacolus crepidulus, 148, 151
Astrononion gallowayi, 288, 290

B
Biloculinella delphinoides, 117
Biloculinella globula, 122, 123
Bolivina dilatata, 201
Bolivina obscura, 199, 201
Bolivina punctatostriata, 202, 204
Bolivina robusta, 201, 204, 206
Bolivina spathulata, 206, 208
Bolivina striatula, 208, 210
Bolivinellina pseudopunctata, 210, 212
Buccella frigida, 254, 303, 305
Buccella inculta, 306, 307
Buccella inusitata, 302, 303
Buccella tunicata, 307, 309
Bulimina gibba, 218, 220
Bulimina marginospinata, 220, 222
Bulimina subula, 222, 224
Buliminella elegantissima, 224, 226

C
Cancris auriculus, 236, 238
Cibicides wuellerstorfi, 259, 260
Cibicidoides pseudoungeriana, 248, 250
Cibicidoides subhaidingerii, 250, 252
Clavulina huanghaiensis, 84, 87
Cornuspira involvens, 89, 91
Cribroelphidium frigidum, 348, 350
Cribroelphidium magellanicum, 351, 352
Cribrononion gnythosuturatum, 353, 354
Cribrononion subincertum, 354, 356
Cribrostomoides subglobosa, 17, 20
Cycloforina contorta, 98, 99

D
Dentalina extensa, 135
Discorbinella subcomplanata, 255, 256

E
Eggerelloides scaber, 56, 58
Elphidium advenum, 356, 358
Elphidium clavatum, 359, 361
Elphidium crispum, 361, 363
Elphidium excavatum, 359, 363, 365
Elphidium hispidulum, 365
Elphidium incertum, 367, 368
Elphidium jenseni, 369, 370
Elphidium jiani, 370, 372
Elphidium limpidum, 373
Elphidium macellum, 375, 377
Epistominella naraensis, 252, 254

F
Favulina hexagona, 183, 185
Fissurina crebra, 187
Fissurina laevigata, 189, 190
Fissurina lucida, 190, 192
Fursenkoina pauciloculata, 230, 232
Fursenkoina schreibersiana, 232, 234
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G
Glandulina ovula, 194, 196
Globocassidulina crassa, 212, 214
Globulina minuta, 177, 179
Guttulina kishinouyi, 180, 181
Guttulina regina, 181, 183
Gyroidinoides nipponica, 296, 298

H
Hanzawaia convexa, 298
Hanzawaia nipponica, 299, 301
Haplophragmium bonplandi, 29, 31
Haplophragmoides applanata, 20
Haplophragmoides canariensis, 22, 24
Haynesina depressula, 267, 269
Haynesina depressula simplex, 269, 270
Hemirotalia calvifacta, 342, 345
Hemirotalia foraminulosa, 345, 348
Hopkinsina pacifica, 214, 216
Hyalinea balthica, 256, 258

L
Laevidentalina communis, 137, 139
Laevidentalina filiformis, 141, 142
Laevidentalina inflexa, 139
Lagena elongata, 153, 155
Lagena hispida, 172, 173
Lagenammina atlantica, 1, 3
Lagenammina micacea, 3
Lagena nebulosa, 157, 159
Lagena paucistriata, 159
Lagena perlucida, 160, 162
Lagena pliocenica, 162, 164
Lagena spicata, 164, 166
Lagena striata, 166, 168
Lagena strumosa, 168
Lagena substriata, 169, 171
Lagena wiesneri, 155, 157
Laryngosigma lactea, 196, 198
Lenticulina glabrata, 143
Lenticulina orbicularis, 144, 146
Lobatula lobatula, 261, 263

M
Massilina laevigata, 100, 101
Massilina secans, 101, 103
Melonis affinis, 290, 292
Melonis barleeanus, 292, 294
Miliammina fusca, 91, 93
Murrayinella globosa, 246, 248

N
Neocassidulina abbreviata, 234, 236
Nonion belridgense, 271

Nonionella basiloba, 275, 276
Nonionella decora, 277, 278
Nonionella jacksonensis, 279, 280
Nonionella japonica, 280, 282
Nonionella stella, 282, 284
Nonion sinensis, 271, 275
Nouria polymorphinoides, 35

O
Oolina laevigata, 185, 186

P
Parafissurina lateralis, 192, 194
Pararotalia armata, 309, 311
Paratrochammina simplissima, 39, 40
Planogypsina acervalis, 263, 265
Poroeponides lateralis, 238, 240
Procerolagena clavata, 173, 175
Procerolagena gracilis, 175, 177
Protelphidium glabrum, 284, 286
Protelphidium tuberculatum, 286, 287
Pseudoclavulina juncea, 71, 73
Pseudoeponides japonicus, 265, 267
Pseudogaudryina atlantica, 73, 75
Pseudogaudryina pacifica, 75
Pseudogaudryina triangulata, 77, 80
Pseudogaudryina wangi, 81
Pseudorotalia indopacifica, 335, 337
Pullenia quinqueloba, 294, 296

Q
Quinqueloculina argunica, 103, 105
Quinqueloculina costata, 105, 106
Quinqueloculina lamarckiana, 107
Quinqueloculina pseudoproxima, 109, 110
Quinqueloculina seminula, 110, 112
Quinqueloculina subungeriana, 112
Quinqueloculina tikutoensis, 113, 115
Quinqueloculina tropicalis, 115, 116

R
Reophax curtus, 11, 13
Reophax regularis, 13
Reophax scorpiurus, 15
Rosalina bradyi, 240, 242
Rosalina floridana, 242, 244
Rosalina vilardeboana, 244, 246
Rotalidium annectens, 337, 339
Rotalinoides compressiuscula, 339, 341

S
Saccammina hadai, 5, 6
Sahulia conica, 58
Sahulia kerimbaensis, 60, 61, 68
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Saracenaria italica, 146, 148
Sigmoilopsis asperula, 131, 132
Sigmoilopsis schlumbergeri, 132, 134
Siphogaudryina stephensoni, 50, 51
Siphogenerina raphana, 216, 218
Siphotextularia wairoana, 70, 71
Spiroloculina communis, 93, 96
Spiroloculina jucunda, 96
Spiroplectammina sagittula, 31, 32
Spiroplectinella pseudocarinata, 33

T
Textularia earlandi, 61, 63
Textularia foliacea, 63, 65
Textularia lancea, 65, 68
Textularia subantarctica, 68
Thurammina albicans, 6, 8

Triloculina inflata, 123, 125
Triloculina pentagonalis, 125, 127
Triloculina sommeri, 127, 129
Triloculina trigonula, 129, 130
Trochammina hadai, 41, 42
Trochammina inflata, 44, 46
Trochammina squamata, 40, 42, 44

U
Uvigerina dirupta, 226, 228
Uvigerina peregrina, 228, 230

V
Verneuilinulla advena, 52, 54
Verneuilinulla propinqua, 54
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