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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 km? 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).
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Fig. 1 Map of location and sampling stations in the Bohai Sea
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Xiv . Material and Methods

The Yellow Sea
The Yellow Sea is a semi-enclosed shallow shelf sea (water depth <100 m) with an
area of about 500,000 km?”. 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°15' to 38°50" N, 120°57" to 124°30" E) during 2008, 2009,
2012, and 2014 cruises (Fig. 2). ‘
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Fig. 2 Map of location and sampling stations in the Yellow Sea during 2008, 2009, 2012 and
2014 cruises



Material and Methods

XV

36.3°
(1 N
\ ] A‘ T
36.2 B oshou Bay W % \
1 ®A3  eAs5!
1 B2 o »
36.1° oC1 .C:.OAJ . g
—”003 &Qingdse By
L [, By o5 Yellow Sea
. g
o 120.1° 120.2° 120.3° 1204 120.5° 120.6° 120.7° 120.8°

Fig. 3 Map of location and sampling stations in the Jiaozhou Bay and the Qingdao Bay

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°00" to 36°09’ N, 120°10" to 120°22" E) and the
Qingdao Bay (36°00" N, 120°30" E) were collected during 2011 to 2014.

Sample Treatment

The sediments from the continental shelf region were taken using a 0.1 m® 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 um 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 pm 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 225x. Specimens were studied and photographs
were taken under the microscopes Nikon SSZ1500 and Nikon SMZ25 (with con-
tinuous zooming to a maximum amplification of 315x). Size measurements were
taken during photographing.
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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, plL. 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 (pm)- Body width (um) Body thickness (pm)
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 %o, abundance 0.08-33.84 ind./g sed.
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