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Respondence Between Carbon and Oxygen Isotopic Characteristics
of Foraminifera from the Northern South China Sea
and Late Quaternary Hydrate Released
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College of Oceanography and Environmental Science / State Key Laboratory of Marine Environment Science Xiamen University
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Abstract: To search the records of the gas hydrate decomposition events under methane seepage condition
since the late Quaternary carbon and oxygen isotopes analysis and radiometric dating of foraminifera from sedi—
ment cores collected from three different blocks of the northern slope of the South China Sea are carried out. The
results show: 1) the carbon isotope value of benthic foraminifera Uvigerina spp. is —2.12 %o to —0. 21 %o and
oxygen isotope value of planktonic foraminifera Globigerinoides ruber is —3. 11 %o to —0. 60 %o; 2) the age of
the two cores at the bottom of ZD3 and ZS5 drills are 26 616 a and 64 090 a respectively corresponding to the
early oxygen isotope stage Ill and the end of IV; 3) negative — skewed layer of carbon isotope( up to —2 %o)
corresponds to that of oxygen isotope stage I ( cold period) ; 4) the foraminifera oxygen isotopic compositions
are similar to those from the Late Quaternary sediments of Blake Ridge and the Gulf of Mexico. According to our

analysis the reasons include : 1) the study area is under a typical methane seep environment in the area at oxy—
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gen isotope stage [I; 2) due to global seadevel fall water pressure at the sea floor decreases gas hydrate de—

composed and released; 3) large amount of light carbon isotopes of methane were released into the sea inorganic

carbon ( DIC) pool and were recorded in the foraminifera shell. Pyrite layers developed in the negative bias

layers of foraminifera further supports our views that the carbon isotope of the foraminifera were affected by meth—

ane more intensely than by the reduction of marine productivity and by early diagenesis.
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Table 1 AMS "“C age of foraminifera from ZD3.ZS5 cores

in the northern of South China Sea

Jem e / /
a BP a BP
ZD3 XA4375 35 230~240 1128169 13 112
XA4376 340 410~420 14 616 +70 17 349
XA4377 345 630 ~640 19 309 +85 22 924
785 XA4378 541 480 ~490 32248 =185 37 640
XA4379 545 710~720 55620+1220 556202
(D AMS( accelerator mass spectrometry) ) Fair—
banks AMS™C
2
24 2.1
7D3 3 AMS"C 785
2 AMS“C ( 2
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Table 2 Isotopes characteristic and age of foraminifera

2 1ZD3.7ZS5

~

and TOC content of ZD3 and ZS5 cores at different horizons

/ p(CHy) /
o ( . o /aBP w(TOC) /% 8%0/% 87 C/%0 (pge L)@
ZD3 34 0~10  G. ruber. /U. spp. - 624 0.56 -2.22 -0.71 -
32 50 ~60 - 3745 0. 49 -2.45 -0. 64 -
33 100 ~ 110 - 6 866 0.51 -2.63 -0.41 2.54
34 150 ~ 160 - 9 981 0.58 -2.32 -0.59 -
35 200 ~210 2.00 13 1129 0.94 -2.20 -0.75 -
36 250 ~260 - 14 171 0.89 -1.05 -1.24 5.10
34 300 -310 2.03 15 230 0.95 -0.93 -1.96 6. 87
38 350 ~ 360 - 16 289 1.07 -1.36 -1.61 -
340 400 ~410 2.20 17 3499 1.18 -1.29 -1.50 -
341 450 ~ 460 - 18 464 1.13 -0.60 -1.77 -
342 500 ~510 19 579 1.10 -1.13 -1.38 -
343 550 ~560 2.22 20 695 0.99 -0.91 -1.23 -
344 600 ~610 - 21 710 1.01 -1.19 -1.23 5.28
345 650 ~ 660 - 22 924@ 0. 86 -0.80 -1.07 5.02
346 700 ~710 3.00 24 616 0.83 -2.34 -0.60 5.01
785 54 0~10  G. ruber. /U. spp. 1.10 1320 0. 49 -2.45 -0.55 -

52 50 ~60 - 5520 0. 64 -3.11 -0.41 21.21
53 100 ~ 110 - 8 721 0. 61 -2.57 -0.52 -
54 150 ~ 160 2.00 12 050 0.58 -1.60 -1.59 20.23
55 200 ~210 2.03 15915 0.65 -0.96 -2.12 -
546 250 ~260 2.20 17 850 0.79 -1.36 -1.83 -
54 300 ~310 2.22 21 020 0. 84 -1.27 -1.90 18.29
58 350 ~360 3.00 24 110 0.99 -1.50 -1.68 -
59 400 ~410 - 18 875 0.88 -2.03 -1.20 -
540 450 ~460 - 33 094 0. 66 -2.14 -1.00 -
541 500 ~510 311 37 6402 0. 45 -1.83 -1.26 14.55
542 550 ~560 3.13 43 880 0. 49 -1.92 -1.03 -
543 600 ~610 3.30 50 210 0.50 -1.79 -1.12 13.31
544 650 ~ 660 3.31 55 450 0.53 -1.90 -0.93 -
545 700 ~710 - 55 620 0.42 -1.67 -1.07 16. 10
516 750 ~760 4.00 59 835 0. 54 -1.91 -1.04 -
547 800 ~ 807 4.22 64 090 0.37 -1.05 -1.54 12.24

@ 14 30 ;
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