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pseudoumbilica-S phenolithus abies X BWHHE S, TER 4 & : Calcidiscus macintyrei
(Bukry and Bramlette, 1969) Loeblich and Tappan (1978). Coccolithus miopelagicus Bukry
(1971). Coccolithus pelagicus (Wallich, 1877) Schiller (1930). Dictyococcites antarcticus
Haq (1976), Discoaster asymmetricus Gartner (1969) (W FPHIZENL) » Discoaster brouwert
Tan (1927) emend. Bramlette and Riedel (1954) . Discoaster pentaradiatus Tan (1927)
emend. Bramlette and Riedel (1954), Discoaster surculus Martini and Bramlette (1963),

Discoaster variabilis Martini and Bramlette (1963), Discoaster sp., Helicosphaera carteri
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(Wallich, 1877) kamptner (1954), Helicosphaera kamptneri Hay and Mohler in Hay et al.
(1967), Helicosphaera sellii Bukry and Bramlette (1969), Pontosphaera scutellum Kampt-
ner (1952), Reticulofenestra pseudoumbilica (Gartner, 1967) Gartner (1969), Small forms
of “Reticulofenestrids” (/> Bl ™ & A % 2K5). Reticulofenestra minuta Roth (1970).
Reticulofenestra minutula (Gartner . 1967) Haq and Berggren® (1978), Dictyococcites
productus (Kamptner , 1963) Backman (1980, Sphenolithus abies Deflandre in Deflandre
and Fert (1954), Sphenolithus moriformis (Brénnimann and Stradner, 1960) Bramlette
and Wilcoxon (1967), Sphenolithus neoabies Bukry and Bramlette (1969),
Umbilicosphaera sibogae (Weber-van Bosse, 1901) Gaarder (1970), Calcidiscus leptoporus
(Murray and Blackman, 1898) Loeblich and Tappan (1978), Ceratolithus cristatus Kampt-
ner (1950), Pontosphaera discopora Schiller (1925), Gephyrocapsa aperta Kamptner
(1963), Pseudoemiliania lacunosa (Kamptner, 1963) Gartner (1969), Braarudosphaera
bigelowii (Gran and Braarud, 1935) Deflandre (1947) (MHIBAFER).,
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The column of section, distribution and relative abundance of calcareous

nannofossils from uppermost Lower Pliocene at Sejiang seashore belt
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Summary

The stratigraphical section in this study area mainly consists of fine and medium-
grained sandstones, 37.35m in total thickness. and exposed at the Sejiang seashore belt,
northwest of Hainan Island. The rocks below the sandstone outcrop still remain unclear
because of submergence by sea water at present, but the sandstones bearing a great num-
ber of marine fossils are in unconformable contact with the ovelying Zhanjiang Formation.
Two views on the age of this suite of sandstones have been proposed by previous re-
searchers, i. e., Early Pleistocene and Late Pleistocene. There are grounds for us, how-
ever, to doubt their reliability because they were based on insufficient paleontological evi-
dences. It is well-known that the calcareous nannofossil serves as a very avaliable tool for
making biostratigraphical division and comparison, and also as a considerable indicator of
paleoenvironments. This paper deals with the stratigaphical geological period and paleocen-
vironments based on calcareous nannofossils. .

1. Biostratigraphy

Under detailed study are totally 22 calcareous nannofossil samples collected from the
outcrop section of the Sejiang seashore belt. The results indicate that these samples all
bear more abundant calcareous nannofossils, except one of them (Sample no. 22) from the
top of the section. This calcareous nannofossil assemblage is composed of the following
species: Calcidiscus macintyrei (Bukry and Bramlette, 1969) Loeblich and Tappan
(1978). Coccolithus miopelagicus Bukry (1971), Coccolithus pelagicus (Wallich, 1877)
Schiller (1930). Dictyococcites antarcticus Haq (1976), Discoaster asymmetricus Garther
(1969), Discoaster brouweri Tan (1927) emend. Bramlette and Riedel (1954), Discoaster
pentaradiatus Tan (1927) emend. Bramlette and Riedel (1954). Discoaster surculus Martini
and Bramlette (1963), Discoaster variabilis Martini and Bramlette (1963), Discoaster sp. .
Helicosphaera carteri (Wallich, 1877) Kamptner (1954), Helicosphaera sellii Bukry and -
Bramlette (1969), Pontosphaera scutellum Kamptner (1952), Reticulofenestra
pseudoumbilica (Gartner, 1967) Gartner (1969), and small forms of "Reticulofenestrids”,
including: Reticulofenestra minuta Roth (1970), Reticulofensetra minutula (Gartner,
1967) Haq and Berggren (1978). Dictyococcites productus (Kamptner, 1963) Backman
(1980), Sphenolithus abies Deflandre in Deflandre and Fert (1954). Sphenolithus
mori formis (Bronnimann and Stradner, 1960) Bramlette and Wilcoxon (1967),
S phenolithus neoabies Bukry and Bramlette (1969), Umbilicosphaera sibogae (Weber-van
Bosse, 1901) Gaarder (1970), Calcidiscus leptoporus (Murry and Blackman, 1898) Loe-
blich and Tappan (1978). Ceratolithus cristatus Kamptner (1950), Pontosphaera discopora
Schiller (1925), Gephyrocapsa aperta Kamptner (1963), Pseudoemiliania lacunosa
(Kamptner, 1963) Gartner (1969).

This assemblage can be correlated with the Reticulofenestra pseudoumbilica zone
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(NN15) based on the existence of R. pseudoumbilica, S phenolithus abies and S. neoabies ,
the latest occurrenece of which are usually used for defining the upper boundary of this
zone, even though Amaurolithus tricoriculatus (Gartner, 1967) Gartner and Bukry
(1975)., the marker of the lower boundary, is not encountered in all samples. In addition,
the dinoflagellate Spiniferites pseudofurcatus (Klumpp. 1953) Sarjeant (1970), ranging
from Late Paleocene to Early Pliocene in age. has not been found in Bed 1. Globigerinoides
extremus Bolli and Bermudez, a Tertiary planktonic foraminifer never extending into Early
Pleistocene, frequently appeared in Beds 1—13. No marine fossils have been discovered
from Bed 14 of the overlying Zhanjiang Formation. Based on chronological measurements,
the Zhanjiang Formation dates back to about 0. 760640. 076—1. 872+ 0. 0936MaBP corre-
sponding to the Early Pleistocene in age. There is a hiatus, therefore, obviously present
between Early Pliocene and Early Pleistocene in the study area. This phenomenon may be
closely related to a widespread regression around the world during Late Pliocene. On the
other hand, as a unit of the Pliocene neritic deposits exhibited by drilling holes for
petroleum, the Wanglougang Formation has an extensive distribution in the Beibu Gulf
Basin. In view of these, there is no hesitation in recoginzing that the sandstones with cal-
careous nannofossils at Sejiang seashore belt correspond to the upper part of the Lower
Wanglougang Formation.

2. Paleoenvironments

Text-figure 2 shows qualitative calculations obtained from volumes in 120 fields to
magnify 1 250 times under polarization microscope. It is obvious that the abundance (in-
cluding absolute-relative abundance) and diversity of calcareous nannofossil assemblage
tended towards reduction, although there are several fluctuations from lower to upper
parts of the section. This phenomenon in calcareous nannofossil assemblage is a reflection
of the changed sea level. Several episodes of eustatic events have happened during late
Early Pliocene until the withdrawal of sea water from this area. The sea level changes are
possibly confirmed by the regression series else, as the sediments are generally character-
ized by the coarse to fine-grained strata from lower to upper parts.

The sea water temperature was higher than that of the modern time, due to the pres-
ence of some type warm water species in the calcareous nannofossil assemblage, such as
S phenolithus neoabies,  Ceratolithus cristatus,  Discoaster  brouweri,  Discoaster
pentaradiatus, discoaster surculus, etc. The dinoflagellate Tuberculodinium vancampoae
(Rossgnol, 1962) Wall (1967). from Bed 1. is also a marker of the warm ocean.

Discoasterids. as an indicator of the normal open sea . are never rich in epicontinental
sediments. A few species of genus Discoaster have scattered in the study strata. On the
contrary, the assemblage is dominated by small forms of “reticulofenestrids” and
S phenolithus spp. preferring a shallow-water environment. In sedimentary features, the
worm-like structures are quite developed. with more common pelecypods ( Pecten and

Ostrea ), gastropods. large foraminifera (Operculina) and Echinoldea except for two
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shell-beds in the sandstones. In a word, these constructions took place under inshore and
high energy environments.

3. Conclusion

The strata exposed at Sejiang sea shore belt are built essentially of sandstones from
neritic inshore environments of the tropical or subtropical zone, and have been accurately
determined as belonging to late Early Pliocene in age based on calcareous nannofossils and

other relevant information of palaeontology and sedimentology.
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10. Calcidiscus macintyrei (Bukry and Bramlette) Loeblich and Tappan
X0 HE R T4,
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15. Reticulofenestra gelida (Geitzenauer) Backman
X 0%, B 520, L.
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21,22. Coccolithus pelagicus (Wallich) Schiller
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23,24. Helicosphaera sellii Bukry and Bramlette
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