Seasonal Variations of the Planktonic Foraminiferal Assemblages
and Stable Isotopic Compositions: Sediment Trap Results from the
Kao-ping Submarine Canyon and Northern South China Sea
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Abstract

The carbon and oxygen isotopes of planktonic foraminifera, faunal
assemblage, and coarse fraction of trap materials were analyzed in this
study. The sediment traps were deployed in two lacations. One was in
the Kao-ping submarine canyon and the other was in the northern
South China Sea.

Variations of the individual concentrations from Kao-ping submarine
canyon are small throughout the deployment interval except for the
period when the Typhoon Chi-Te invaded southern Taiwan in July 2000.
The results that benthic foraminifer abundances (#/g) are higher than
that of planktonic foraminifera after typhoon invasion reflect the influence
of particle settling by lateral transport. In addition, the major planktonic
foraminifera found in canyon are Globigerinoides aequilateralis,
Globigerinoides ruber, Globigerinoides sacculifer, and
Neogloboquadrina dutertrei. At the same time, we also found
Globigerina bulloides that usually lives in the high latitudes and cold
temperature. It reveals the effect of nutrient supply along coastal
region.

The coarse fraction contents and foraminiferal abundances
collected by the traps in the northern South China Sea are both
increasing in January and March. It could be associated with the
enhanced surface productivity. The planktonic foraminifera divided into
two groups based on their preferrence. The G. bulloides and N.
dutertrei live in cold environment while G. aequilateralis, G. ruber, G.

sacculifer, and Pulleniatina obliquiloculata preferr warm areas. In this



study, G. bulloides and N. dutertrei were found in January whereas G.
aequilateralis, G. rubber, G. sacculifer, and P. obliquiloculata were mostly
in March.

The difference of carbon isotopes of planktonic foraminifera
between species are distinct. Orbulina universa is the heaviest and G.
ruber was the lightest. Foraminiferal d*?0 are depleted in October and
enriched in January and March. It is suggested that sea surface
temperature might be responsible for the variations of planktonic
foraminiferal oxygen isotopes. Comparisons of foraminiferal d*®0 with
the hydrographic data provide some informations. The results show
that G. ruber lives in shallow water (~10m), G. sacculifer lives in 25m on
average, and O. universa lives in deeper water layer (~70m) in northern
South China Sea. Moreover, both the carbon isotopes and
foraminiferal abundance of G. ruber show a negative correlation with

the particles fluxes.
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3-1-2

Globigerina
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3-2-2

G. bulloides G. aequilateralis G. ruber G.

Pulleniatina obliquiloculata Mls M2
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A. M1s

M1s 2001/12
2002/01 2002/03

Mls 2001 12
2002 1 2002 3 Mls

C )
G. bulloides ( 63~610 #/g) G. aequilateralis ( 17~989

#/g) G. ruber( 57~482 #/g) G. sacculifer ( 65~1187 #/9)

N. dutertrei ( 320~1909 #/g)  P. obliquiloculata ( 89~722

#19) ( ) Bé (1977) Fairbanks et al. (1980)
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B. M2

M2
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G. bulloides ( 0~2200 #/g) G. aequilateralis ( 0~2300
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#/g) N. dutertrei( 100~4000 #/g)  P. obliquiloculata (

0~4100 #/g) 322 A Bé (1977)

Fairbanks et al. (1980)
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M2

4 2001 1
(2240m) M2s 2002 (2249m)

M2 2000 10
G. ruber 48% G. sacculifer (13%) G.

aequilateralis (6%) N. dutertrei (4%) G. bulloides (3%) P.
obliquiloculata (1%) 2001 1 N. dutertrei 26%
G. ruber (18%) G. sacculifer(13%) G. bulloides
(9%) P. obliquiloculata (9%) G. aequilateralis (2%) 2001 3
G. ruber 22% N. dutertrei
(18%) G. sacculifer(15%) P. obliquiloculata (15%) G. bulloides
(7%) G. aequilateralis (2%)
M2 2002 1 N. dutertrei
32% P. obliquiloculata (17%) G.
sacculifer (11%) G. bulloides (10%) G. ruber (4%) G.
aequilateralis (3%) 2002 3 P. obliquiloculata
38% G. sacculifer (18%) G.ruber(13%) N.

dutertrei (9%) G. bulloides (6%) G. aequilateralis (6%)

45



2000 10
G. sacculifer
dutertrel
1 N. dutertrei  G. bulloides
3
1
M2 10
10
1
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10
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Globorotalia menardii
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(e.g., Broecker and Peng, 1982 ; Mix
etal., 1989) *%C)
C
Bc dc

Linetal. (1999)

d“c 1%o
dc
d’c
dl3C d13C
12C 13C
d*c (Broecker and Peng, 1982 ; Linetal.,
1999)
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0.76~1.09 % 2002 1 0.74~1.45
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% 2002 3
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(@*0)
(Riley, 1975)

(Isotopic equilibrium)

(e.g., Spero and Lea, 1996 ; Thunell, 1998 ; Thunell et al., 1999)
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%o

Mls M2 G.ruber G.
sacculifer  O. universa

d. G. ruber

(~10m) G. sacculifer

71



(~25m) O. universa (~70m)
Mls M2 G. ruber

O. universa

72



1998 4 517 D3

( 2000)

1998 4 517 D3
(19°00.00'N ; 117°00.17'E)

Depth(m) Temperature(°C) Salinity d**Ogvow Vi“/"ow 0 d.
PDB

2 28.20 33.91 0.09 -0.18 -2.61
100 18.42 34.72 0.37 0.10 -0.30
200 13.04 34.51 0.19 -0.08 0.63
500 8.18 34.42 0.12 -0.15 1.58
1000 4.58 34.50 -0.08 -0.35 2.13
1500 3.00 34.57 0.00 -0.27 2.54
2000 2.50 34.60 -0.16 -0.43 2.48
3000 2.35 34.61 -0.03 -0.30 2.64

dy, Correction ( Vsyow t0 Vppg) -0.27 %o
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M2

Orbulina universa

Globigerinoides sacculifer

Globigerinoides ruber

(710~600 nm) (355-300 nm) (300-250 nm)
d*®o d*c d*®o d*c d*®o dc
M2-1-1 - - -3.46 0.81 -3.87 0.79
M2-1-7 -2.03,-2.55 0.95,1.27 -2.30 0.50 2.76 0.23
M2-1-11  -2.08,-2.38 1.14,1.47 -2.20 0.80 2.71 0.18
M2-2-1 -3.13,-3.00 1.39,1.26 -3.41 0.89 -3.54 0.42
M2-2-7 -2.31,-2.39 0.94,0.92 -2.31 0.63 -2.61 0.31
M2-2-11  -2.23,-2.25 1.19,1.68 -2.13 0.84 -2.69 0.31
M2-3-1 -3.00,-2.76 1.17,1.24 -3.08 0.50 -3.63 0.33

M2-3-7 - - - - - -
M2-3-11  -2.16,-2.01 0.97,1.18 2.11 0.64 -2.70 0.14
M2-4-1 -2.48,-2.22 0.96,0.94 -2.85 0.69 -3.47 0.50
M2-4-7 -2.64,-2.66 1.18,1.23 -2.35 0.54 -2.61 0.27
M2-4-11  -2.29,-211 1.21,1.03 -2.23 0.60 -2.42 0.30
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M2s

Orbulina universa Globigerinoides sacculifer Globigerinoides ruber
(710~600 nm) (355-300 nm) (300-250 nm)

dlSO d13C dlSO dlSC dlSO dlSC
M2s-1-2 -1.83 1.04 -2.04 0.50 -2.21,-2.01 0,-0.20
M2s-1-6 -2.11 1.23 -2.14 0.80 -2.42 0.36
M2s-1-11 - - -2.14 0.94 -2.57 0.89
M2s-2-2 -2.09,-23 0.99,1.35 -2.13 0.34 -2.40 0.12
M2s-2-6 -1.85 1.14 -2.04 0.69 -2.09 0.07
M2s-2-11 -1.95 1.28 -2.39 0.99 -2.86 0.61
M2s-4-2 -2.11,-1.61 1.29,0.63 -2.16 0.32 -2.31 0.07
M2s-4-6 -1.10 0.82 -1.89 0.91 -2.07 0.31

M2s-4-11 -1.58 0.96 -2.57 1.15 -3.02 0.70
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M1s

Orbulina universa

Globigerinoides sacculifer

Globigerinoides ruber

(710~600 nm) (355-300 nm) (300-250 nm)

d®o d*c d*®o d*c d*®o d*c
M1s-2-6 -0.58 0.76 -2.35 0.48 -2.20 0.08
M1s-2-8 -2.13 1.45 -2.05 0.54 -2.26 0.33
M1s-2-12 -0.97,-1.62 1.09,0.97 -1.92,-2.33 0.51,0.58 -2.53 0.37
M1s-3-6 -2.05 1.09 -2.32 0.51 -2.31 0.34
M1s-3-8 -1.66 0.79 -2.01 0.34 -1.85 0.21
M1s-3-12 -1.58,-1.55 0.76,1.04 -2.25,-2.12 0.46, 0.44 -2.24 0.17
M1s-4-6 -0.55 0.91 -1.99 0.48 -2.46 0.28
M1s-4-8 -1.51 0.74 -1.97,-1,99 0.63,0.32 -2.13 0.42
Mi1s-4-12 -2.07,-1.80 1.43,1.05 -2.07,-2.25 0.37,0.64 -2.43,-2.61 0.20,0.07
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OR Orbulina universa Globigerinoides sacculifer Globigerinoides ruber
(710~600 mm) (355-300 nm) (300-250 nm)
758 dlSO dl3C dlSO d13C dlSO d13C
-2.09,-1.63 1.44,1.47 -2.38 0.74 -2.27 0.12

150m
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M2

G. bulloides G. aequilateralis G. ruber G. sacculifer N. dutertrei P. obliquiloculata

(#/9) (#/9) (#/9) (#/9) (#/9) (#/9)

M2-1-1 8 14 544 132 69 14 895
M2-1-7 309 103 800 632 2322 477 6554
M2-1-11 135 135 870 1142 2208 3127 9249
M2-2-1 656 2262 10328 2773 583 109 23430
M2-2-7 611 95 764 573 993 525 4517
M2-2-11 758 114 2231 1359 1130 1087 7982
M2-3-1 112 224 2415 617 168 0 5056
M2-3-7 . - . - - . -
M2-3-11 249 142 960 690 697 512 4213
M2-4-1 754 865 3854 1173 363 111 9972
M2-4-7 286 69 645 414 553 192 2695
M2-4-11 439 175 1317 7124 827 29 4765
M2s-1-2 738 127 235 451 3112 1680 8001
M2s-1-6 37 155 133 786 497 4146 6602
M2s-2-2 2184 722 790 1929 4062 1908 13187
M2s-2-6 134 140 332 274 122 175 1331
M2s-4-2 667 430 543 1610 3441 1857 12714
M2s-4-6 438 302 605 1119 529 2042 5521
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M1

G. bulloides G. aequilateralis G. ruber G. sacculifer N. dutertrei P. obliquiloculata

(#/9) (#19) (#19) (#/9) (#19) (#19)
M1s-2-6 62 95 56. 64 403 127 894
M1s-2-8 413 92 477 613 1440 335 3792
M1s-2-12 257 988 481 1187 1909 722 6182
M1s-3-6 93 87 71 146 549 269 1298
M1s-3-8 185 31 108 188 457 118 1218
M1s-3-12 609 393 384 612 993 399 4000
M1s-4-6 135 120 120 222 515 406 1905
M1s-4-8 94 17 57 114 319 89 764.3

M1s-4-12 235 312 326 655 862 434 3194
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