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Calcareous Nannofossils and Foraminifera Biostratigraphy on the Northeastern
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Abstract: Middle Pleistocene to Holocene calcareous nannofossils and foraminifera biostratigraphy in 5 sites ( GMGS05,
GMGS07 ,GMGS08,GMGS09 and GMGS16) from the Dongsha gas hydrate drilling area of the northeastern South China Sea
have been studied. A total of 3 nannofossils events and 2 foraminifera events from middle Pleistocene to Holocene were recog-
nized. The oldest sediments recovered are in an age of middle Pleistocene, younger than 0. 50 Ma, the age assigned for gas hy-
drate occurrence zone is middle Pleistocene to Holocene in sites GMGS05, GMGS07, GMGS08 and GMGSI16. Sedimentation
rates varied from 36. 9 cm/ka to 73. 3 cm/ka, and reaching the highest average value 54. 2 cm/ka since 0. 12 Ma in the Dongsha
gas hydrate drilling area. The mean sedimentation rate has been 47. 4 cm/ka since 0. 44 Ma . The results suggested that the gas
hydrate drilling area is located at sedimentary body with high sedimentation rate, which is advantageous to gas hydrate forma-
tion. This conclusion is consistent with the previous research.
Key words: biostratigraphy; sedimentation rate; middle Pleistocene; gas hydrate drilling area; northeastern slope of South
China Sea.
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Fig. 1 The geography location and sites location in the Dongsha gas hydrate-drilling area of SCS
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Table 1 Calcareous nannofossils and foraminifera events
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Table 2 The depths of bioevents at sites GMGS05, GMGS07, GMGS08 ,GMGS09 and GMGS16

VA% (mbsf)
ER/E s B/ ESiE] i (Ma)
GMGS5 GMGS7 GMGS8 GMGS9 GMGSI16
B E. huxleyi Acme A5 T AL A 0.09 44.00
T G.ruber(pink) HALH % 0.12 56.27 44.30 67.90 88.00 61.50
B E. Huxleyi BRI T 029 20330 >7476 >9384 >10485 16730
L
B G.ruber(pink) HALL fg 0.40 197.60
T P. Lacunose 5 OB A AT 0.44 213.45
i LI 5 KR T (mbst) 203.30 74.76 93.84 104.95 213.55
(%)
GMGS05 GMGS07 GMGS08 GMGS09 GMGS16
0 10 20 30 0 10 20 30 40 50 60 0 10 20 30 40 50 O 10 20 0 10 20 30 40 50 60
o T T 10 T T T T T 10 1 0 0 1
50 50 50— 50 E. huxleyi Acme Zone
E
X 100 1004 100~ 100
K L
150 150
B E. huxleyi
200 200

K2 HHARX SO Emiliania huxleyi T4y & S HATBL A1
Fig. 2 Variation in percentage of E. huxleyi for 5 sites in the Dongsha gas hydrate-drilling area of SCS
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Fig. 3 Abundence and percentage of G. ruber(pink) in site GMGSI16
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Fig. 4 Correlation of calcareous nannofossils and foraminifera zones and events among sites from the Dongsha gas hydrate-

drilling area in SCS
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Table 3 Variation in sedimentation rates since 0. 12 Ma in

gas hydrate-drilling area of the northeastern SCS
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Fig. 5 Sedimentation rates (left) and age-depth plot (right) for site GMGS16 based on calcareous nannofossils and foraminifera
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Table 4 Comparison of sedimentation rates between Shenhu and Dongsha gas hydrate-drilling areas in SCS
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T GE2013) SH5C 175.17 3416 5.16 —— ~4470  FES%
fj % SH7B 194. 18 20.00  5.71 1. 88 7.018 g s — EEs
7} * GMGS05 203. 30 46. 90 <0. 290 hERS ERGLIR
PN *GMGS07 74. 76 36. 90 <0. 290 RERG HEBS LR
2 FRUHR(GMGS2)  dGMGS08 93. 84 56. 60 <20. 290 LA iRTE VL U R T S
7w GMGS09 104. 95 73. 30 <20. 290 5k
*GMGS16 213. 55 51. 30 ~0. 440 hERS HERSLOR
A SH2B S URET IR AR SR B sl v
E i TR R MR (R O, DU w4l (5555,  References

2013) i 3 MR Z AN S g Tl AR AL AR YD T BB 4R X
14 PR RAR UK B 2 AN 51—, D 73 R K
Y. B R L SR AR A TR UK G
RS RAT . R RIR UK E YRR E N R —,
X5 AT TE A R AN — 2L

FA T AR AR AR VDI I AR SR SRR X 5 A
S PEIEIE LA 29 214 m {5 O IR 2RO S o e
Btk B E. huxleyi Acme (0. 09 Ma), B E.
huxleyi(0. 29 Ma)#F1 T P. lacunosa(0. 44 Ma)3 />
5 5 e A AR L & T G oruber (pink)
(0. 12 Ma)#1 B G. ruber(pink) (0. 40 Ma)2 NE fL
M B8 TR X I B 8 e 8 2 TR R R 4
2y 0. 44 Ma.

BlAR DR AR ARG 77 e 1) 3 )2 ok vp BB
=23t 2y 0. 44 Ma DIk, Ho w38 1% 22 35T 1)
Z. BHIRIX 0. 12 Ma LIk B TR 2 T 36. 9~
73. 3 em/ka, FI{HE L 54. 2 em/ka, 0. 44 Ma D)3k
(V- XU AN 47, 4 em/ka, S B R AE AR V0 i
X RIS 2 > R, SRR TP BE 3 R AR
IKE WG IR AL T — i DU BORHE A B & iR
HORAFAFEER D A AR & B3 2 R R RAT
AN REAR - SEAT T RARAUKE WY L 1% 45
WS AT AR R — 2L

. B3R R R R A KRS AEIRATR
(GMGS2) 494+ 5 F AN X AL ILE S A AR, £ 0k
FOR S Y R

Anthonissen, D. E. , Ogg, J. G. , 2012. Cenozoic and Creta-
ceous Biochronology of Planktonic Foraminifera and
Calcareous Nannofossils. In: Gradstein, F. M. , Ogg, J.
G. ,Schmitz, M. , eds. , The Geologic Time Scale 2012.
Elsevier Science Press, Amsterdam,1083—1127.

Bolli, H. M., Saunders, J. B., Perch-Nielsen, K., 1985,
Plankton Stratigraphy. Cambridge University Press,
Cambridge.

Blow, W. H. ,1979. The Cainozoic Globigerinida. Brill, E. J. ,
(3 Volumes) ,1—1413 Leiden.

Claypool, G. E. , Kaplan, I. R. , 1974, The Origin and Distri-
bution of Methane in Marine Sediments. Natural Gases

York,

in Marine Sediments. Plenum Press, New

99—139.

Chen, F. , Su, X. , Zhou, Y. , 2013. Late Miocene-Pleistocene
Calcareous Nannofossil Biostratigraphy of Shenhu Gas
Hydrate Drilling Area in the South China Sea and Vari-
ation in Sedimentation Rates. Earth Science ,38(1):1—
9 (in Chinese with English abstract).

Dillon, W. P. , Danforth, W. W. , Hutchinson, D. R. , et al. ,
1998. Evidence for Faulting Related to Dissociation of
Gas Hydrate and Release of Methane off the Southeast-
ern United States. Geological Society London Special
Publications , 137 (1) : 293 — 302. doi: 10. 1144/gsl. sp.
1998. 01. 23

Diaconescu, C. C. , Kieckhefer, R. M. . Knapp. J. H. , 2001.
Geophysical Evidence for Gas Hydrate in the Deep Wa-
ter of the South Caspian Basin, Azerbaijian. Marine and
Petroleum Geology ,18(2) :209—221.

Huang,X. ,Zhu Y. H. ,Lu,Z Q. ,et al. ,2010. Study on Genetic
Types of Hydrocarbon Gases from the Gas Hydrate Drill-
ing Area,the Northern South China Sea. Geoscience,24(3) :
576—580 (in Chinese with English abstract).

Jing,C,S. ,Wang,J, Y. ,Wang, Y, X. ,et al. , 2004. Geother-



424 kBl http: //www. earth-science. net

FA1E

mal Field Characteristics in the Area of Gas Hydrates
Distribution, Chinese Journal of Geology ,39(3) :416—
423 (in Chinese with English abstract).

Li.B. H. ,Jian,Z. M. ,Li,Q. Y. ,et al. , 2005. Paleoceanogra-
phy of the South China Sea since the Middle Miocene:
Evidence from Planktonic Foraminifera. Marine Micro-
paleontology ,54(2005) :49—62. doi: 10. 1016/j. marmi-
cro. 2004. 09. 003

Li,B. H. ,Chen, M. P. , Zhao, Q. H. ,et al. , 2001. Planktonic
Foraminiferal Events and Their Paleoceanographic Sig-
nifances in the Southern South China Sea since the Last
800, 000 Years. Acta Micropaleontoligia Sinica, 18
(1):1—9 (in Chinese with English abstract).

Li, Q. Y., Lourens, L. , Wang, P. X. , 2007. New Ages for
Neocene Marine Biosratigraphic Events. Jowrnal of
Stratigraphy,31(3):197 — 208 (in Chinese with Eng-
lish abstract).

Liu, H. L., Yao, Y. J. , Shen, B. Y., 2015. On Linkage of
Western Boundary Fault Soft the South China Sea.
Earth Science ,40(4) :615—632 (in Chinese with Eng-
lish abstract).

Lourens, L. J. , Hilgen, F. J. , Shackleton, N. J. , et al. , 2004.
The Neogene Period. In; Gradstein, F. M. , Ogg. ]. G. ,
Smith, A. G. , Eds. , A Geological Time Scale 2004.
Cambridge University Press,Cambridge,409—440.

Martini, E. ,1971. Standard Tertiary and Quaternary Calcare-

A, ed

, Planktonic Microfossils Roma:

ous Nannoplankton Zonation. In: Farinacci,
Proc. 2nd Int. Conf.
Rome (Ed. Tecnosci. ),2:739—785.
Martens, C. S. , Klump, J. V.

in an Organic-Rich Coastal Marine Basin: Methane and

, 1980. Biogeochemical Cycling

Sediment-Water Exchange Processes. Geochimica et
Cosmochimica Acta , 44 (3): 471 — 490. doi: 10. 1016/
0016—7037(80)90045—9

Mountain,G. S. , Tucholke, B. E. , 1985. Mesozoic and Ceno-
zoic geology of the U. S, Continental Slope and Rise. In:
Poag, C. W. , ed. , Geologic Evolution of the United
States Atlantic Margin. Van Nostrand-Reinhold, New
York,293—341.

Okada, H. ,Bukry,D. ,1980. Supplementary Modification and
Introduction of Code Numbers to the Low-Latitude
Coccolith Biostratigraphic Zonation ( Bukry, 1973,
1975). Mar. Micropaleontol. ,5(3) ;321 — 325. doi: 10.

1016/0377—8398(80)90016 —X

Paul,C. K. , Matsumotom, R. , 2000. Leg 164 Overview. In:
Paul C. K. , Matsumotom, R. , Wallace, P. J. , eds. , Pro-
ceedings of the Ocean Drilling Program, Scientific Re-
sults(v. 164). Ocean Drilling Program, Texas,3—10.

Raffi, L. ,Backman,]. , Fornaciari, E. , et al. , 2006. A Review
of Calcareous Nannofossil Astrobiochronology Encom-
passing the Past 25 Million Years. Quaternary Science
Reviews, 25 (23 — 24); 3113 — 3137. doi: 10. 1016/j.
quascirev. 2006. 07. 007.

Shao, L. ,Li, X. J. ,Qiao,P. J. ,et al. ,2007. Deep Water Bot-
tom Current Deposition in the Northern South China
Sea. Scientia Sinica Tervae,7(6):771— 777 (in Chi-
nese with English abstract).

Zhang,G. X. , Yang, S. X. , Zhang, M. , et al. , 2014. GMGS2
Expedition Investigates Rich and Complex Gas Hydrate
Environment in the South China Sea . “Fire in the Ice”,
the Methane Hydrate Newsletter of the U. S. Depart-
ment of Energy. Fire in the Ice,14(1):1—5.

Zhang,G. X. ,Liang.]. Q. . Lu,]. A. ,et al. ,2014. Character-
istics of Natural Gas Hydrate Reservoirs on the North-
eastern Slope of the South China Sea. Natural Gas In-
dustry, 34 (11): 1 — 10. doi: 10. 3787/j. issn. 1000 —
0976. 2014. 11. 001.

Bt B 325 2% STk

W5 50T . TR 2013, A M IO S8 KSR SK A& W B 4R
5 O T A A P 2 S DB R Bk B, 38(1)
1—09.

L OUA M T RAL 55 2010, BRI R AR SR G W AE
IX 4 2 A M Rl R 2 R BF g, B4R M R, 24 (3D
577—580.

SEFREEY, A, 55,2004, RIKZKE Wb
L. RN, 39(3) : 416—423,

ZETI M » Lucas Lourens, 7 i 45 » 2007, H7 T 28 W5 A0 A= Py i 2

AR B . B4R, 31(3): 197—208.
KEFAL Wk K R L Wk 5 25, 2015, RA M PE 245 45 (1 BHE M. b
BB ,40(4) : 615—632.

AB%E . 2225, TR R 4, 28, 2007, 1 ¥ A6 H0 IR K R I DT ARAR
H. HEFRE D AR BRER2A,376) . 7711777,
TR A RN L 5, 2014, mE I R AU 3 R AR AR UK

BHIARE. AR Tk, 34(11): 1—10.



