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Distribution patterns of biogenic components in surface sediments of the Ross Sea and their environmental
implications

ZHOU Zhengpeng, XIAO Wenshen, WANG Rujian, TENG Yuyang

State Key Laboratory of Marine Geology, Tongji University, Shanghai 200092, China

Abstract: The Ross Sea shelf is characterized by its highest primary productivity among the Antarctic marginal seas, and is a hotspot for
studying ice-ocean-atmosphere interactions and carbon cycle. This study analyzed the contents of biogenic components such as biogenic silica
(Opal), carbonate, total organic carbon (TOC), total nitrogen (TN), and organic carbon §"*C (S”C(,rg) in 43 surface sediments collected during the
31st-35th Chinese Antarctic Research Expeditions on the Ross Sea shelf. Cluster analysis and factor analysis were performed on the resulted
data in order to obtain their distribution patterns in relation to the environmental settings. Our results show that TOC, TN and Opal are the main
variables for factor 1 representing the productivity of the water column. Their contents show high values in the polynyas on the southwest shelf,
and on the southeast inner shelf, in contrast to low values in the Cape Adare and outer shelf, interpreted as related to concentrations of dissolved
iron in the water. 6'3C0rg is the main variable for factor 2, with higher values in the Terra Nova Bay polynyas and the outer northeast shelf, and
lower values in the troughs. The heavier 513Corg is resulted from high primary productivity while the lighter 8'3C0rg mainly reflects terrestrial
carbon accumulation from lateral transport. Carbonate is the main variable for factor 3 showing higher contents at Cape Adare and in the Ross
Sea polynyas, and lower contents in the troughs and the south-eastern shelf, primarily related to its preservation.

Key words: Ross Sea; surface sediments; biogenic parameters; seawater surface productivity

MR R)Z AR T 32 BV BRAEBR ), = A pROR % it S AN A 7 R e WA G, ARG
7 il B2 £h 1% it 4% & (High Nitrate Low Chlorophyll, ik 83.4 Tg CU, J& 4= B K i & 2 1% 1 /< 28 e
HNLC) X, 5200 770 A= 9 10 A KR A A el DX o 2 i Il 242 K 1) 987 3 2ok v R A 2R A ) B

BENT B - B 5% 1 RBh A BE G 58 U 42 UK A B [0 v 7 A PR v R S22 K i v A 8 RSP T AR B LS RN 7 (42030401), T M 2 30T 1 Bt X I 58
DU 208 1) ol Vg R A T D s R X A Bk A A AR AR B R R (41776191)

e A JEFRMG (1998—), 53, Wil - WF 5T A, ¥ Hb T % 5 1l 37855 %k, E-mail: 2031695@tongji.edu.cn

BIRAER: S (1982—), B, i+, WF5x A R0, i 7 50 S5, E-mail: wxiao@tongji.edu.cn

s B HA: 2021-09-30; 2X[El HHR:2021-12-24.  JAl 7 H S



a2 55 4

JEIFR NG , 25 - P B 2 S it 2 J2 U AR W) v A TR 2 14 23 A WL R B S 48 7 TE L 13

NG KA CO, Hirik BRI, Rk, B Wi i m K
TEA R BRI X, 5 2 17 1l 2% R U AR A 7= 1 48
B 08 43 B AT LA AR A5 2 07 00 1 3 A 8% (V3R L K A
T UK A ) J2 0o 43 1) L AR 7 T AR Ak, DTG X 2 i
TEETERRAG P4 v B VE P S R AR

B ABIFSE K B, 25 7 18 i A 7 0 i 43 A 5 vk
] A OG0, A e AR R B L k™ A 0 R XU AR
FHTR, vk 1146 2 4 ki 2 05 M 1, K 18] 38 A I ]
KSR A B AR W o R, VR T AR B A LT
29 0.5% FE UL R b SR Rk R R KR e A X
b S A Yl I S 2 3 iy N B SRR
Yy B AR A3 RIZ DU A HLEK 67°Cop 1B
e T 1 2 0 K O A HILRR A S 2 A AL Y
RA, B 5 A HLAR 851°C HH—22%0 ~—19 %o,
M kIR C3 HEI Y 8°C fH H—31%0 ~—22% ", BA
HLAR FLE A TOC/TN A L AE th v] 35 7% 91 ok [
TEBZEA PR A TOC/TN FAE 8 5 K 3~ 8, ikl A4
HEW) (4 TOC/TN AR F h 20 £ 2 T 509, Yl
Wy v Bl R G 1) B i R A7 BB I e AR AR W A e
DL B FR S ARATROCR I e . Ji ABFSE SR, 76
W 5 . B I UORR W Rl TR A % e AR, T A B

SEBARVG | MR 5 VR R T, TURR A b A
A X R P R R A5

AR SO FH R A 3135 W R A B i
Fili 42 IX R MR 2 Z DT A 2R 4T TOC, TN, 4
PRk . BRIRES B2 87Cope W43 HT, TEANFE 22 T % it
RIZUURRY A YR A 53 04 53 A o B AR A5 04 $508 R H
753 M1 . K-means 5 28 73 1 S BB 4 11 7 ik, 25
K SCHHIE 73 A FRAE, 00T T A2 7= J1 48 bn i) IR 8%
FEHIR 2, 2 Wi ) A ) MRk 27 31 B 5 AR A 2
WFFE SR AR 224K

1 XL

% Wi A5r T R KR K PV B DXV g R Bl 32
%, AL T PR M SRR DL S A 2Z 8] 3K = B IX
B 1), VG S it 08 m A A BT L Jhk A 4 22 I
ST R P A b . R R U B0 Hir vk 4R A
Hh B b DXCRE SE A b 1] ST KR 28 A B
i, TE UK AT 2508 1 oK 8]0, 461 an 25 B 1 oK (8] i)
( Ross Sea Polynya, RSP) . # o Bk £ & UK [a] )
(McMurdo Sound Polynya, MSP) Fl 45 7 145 FL V& VK 7]

170°w K¥/m

: 60y, 150
i 100
250
- 500
750
— 1000
L1250
1500
— 2000

2500
3000
3500
4000
4500
5000

Ocean Data View

Bl 1 Ek® i b A XL 5 2002—2011 FE R 3R B UK 0 T E Chttps://earthdata.nasa.gov)
SSI: 4B H Z= i DK S IR, AASW: MR £ 2K, CDW: ZEMIRJZ/K, MCDW: ZEMELEM IR)Z K, SW: B2k, ASC: R % Bfi ¢ 378, MSP: 2 i Bk 22 145
VKIE]I, RSP: % 30 vk A1 18], TNBP: 45475 FLVE vK[E] 157, DT: Drygalski ¥ 4#8, JT: Joides ¥4, GCT: Glomar Challenger ¥4, JB: Joides i %,
RB: &' i e it

Fig.1 Ross Sea physiographic and oceanographic map with site locations

Average Summer Sea Ice (SSI) extent (2002-2011) is from https://earthdata.nasa.gov. AASW: Antarctic Surface Water, CDW: Deep Circumpolar Water,

MCDW: Modified Circumpolar Deep Water, SW: Shelf Water, ASC: Antarctic Slope Current, MSP: McMurdo Sound Polynya, RSP: Ross Sea Polynya,

TNBP: Terra Nova Bay Polynya, DT: Drygalski Trough, JT: Joides Trough, GCT: Glomar Challenger Trough, JB: Joides Basin, RB: Ross Bank.
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Fig.2 Nutrient and chlorophyll concentration in Ross sea surface water

A, B: 1955-2012 Southern Hemisphere spring (October-December) silicate and nitrate concentration at 10 m water depth; C, D: 1955-2012 Ross Sea summer

(January-March) silicate, nitrate concentration at 10 m water depth; E: spring chlorophyll concentration in 2009; F: Summer chlorophyll concentration in 2010.

Chlorophyll distribution are from https://oceanwatch.pifsc.noaa.gov/erddap/griddap
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Table I Information of the studied surface sediment samples retrieved from ANT 31-35 expeditions
fik A P K% /m R 5 = Fr5
JBO1 77°35'18"S, 165°34'10"E 774 P Eavas 1
JB04(0~ 10 cm) 75°18'04"S, 172°22'21"E 510.8 AUk 2
JB05(0~5 cm) 74°45'19"S, 173°11'17"E 496.8 FE U 3
RO2 74°47'6"S, 165°7'59"E 719.2 AUk 4
RO5(0~5 cm) 74°46'36"S, 167°46'39"E 585.6 FE U 5
ROS 75°00'11"S, 165°00'43"E 891.8 FE U 6
R09 75°00'12"S, 165°59'53"E 1032.1 FE U 7
R10 74°59'68"S, 167°00'07"E 636 FE U 8
ANT31 RI1(0~5 cm) 74°56'57"S, 167°48'20"E 449.4 itEw g 9
R14 74°56'06"S, 164°48'17"E 901.1 AUk 10
R17 75°13'49"S,167°54'33"E 374.4 Uk 11
R18 74°54'46.8"S, 163°45'50'E 46 Uk 12
R19 72°15'16"S, 170°23'40"E 516.3 Fipav s 13
R16 75°15'15"S, 166°59'50"E 486.74 ZEFE 14
R20 75°30'16"S, 166°50'52"E 425.59 ZEFE 15
JB06 74°28'22"S, 173°54'24"E 567.52 AN 16
ABI8B 71°53'55"S, 128°8'42"W 3463 Uk 17
RB02B 75°25"24"S, 176°29'9"W 574 Fa R 18
RBO03B 75°44'48"S, 176°52'11"W 610 Uk 19
RBO05B 76°24'19"S, 177°43'10"W 606 Uk 20
RBO6B 76°42'48"S, 178°14'25"W 619 Uk 21
RBO7B 77°02'59"S, 178°54'01"W 628.3 Uk 22
ANT32
RBOSB 77°18'32"8, 179°51'09"E 669.7 Uk 23
RBI11B 77°16'10"S, 174°35'59"E 494.9 Uk 24
RB16B 74°30'49"S, 175°07'18"E 478 Uk 25
RB15C 77°12'7"S, 168°47'19"E 939.8 IR 26
A1-05 77°23'46"S, 162°40'41"W 658.3 Uk 27
A1-07 78°10'5"S, 163°2'20"W 678.8 FURE 28
A1-08 78°10'19"S, 165°47'17"W 497.6 Uk 29
RS78 78°41'38"S, 163°40'1"W 331.06 itEw g 30
ANT33
Al-10 77°58'5"S, 171°2223"W 514.9 Uk 31
Al-15 77°7'37"S, 174°57'50"E 399.9 Uk 32
Al-18 76°25'16"S, 167°43'26"E 742.8 itEw g 33
15 75°5'13"S, 165°2'53"E 1174 Uk 34
A1-20 77°39'58"S, 165°53'6"E 590.1 itEw g 35
A2-02 74°12'22"S, 170°7'5"E 654 FERE 36
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