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Late Quaternary paleoceanographic history of the Alpha Ridge, central Arctic Ocean based on ostracode records
WANG Yunan', ZHOU Baochun', WANG Rujian’, XIAO Wenshen®

1. Shanghai Natural History Museum (Branch of Shanghai Science and Technology Museum), Shanghai 200041, China
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Abstract: The paleoceanographic history of the central Arctic Ocean since Marine Isotope Stage (MIS) 13 was reconstructed based on ostracode
assemblages in a gravity core from the Alpha Ridge (modern water depth 2280 m). Over 7000 ostracode valves, including 8 genera and 11
species, were obtained from the core. The biological productivity, as represented by ostracode abundance, is low during MIS 13-10 but is
markedly high throughout MIS 9-1. The distribution of Acetabulastoma arcticum, a sea ice-dwelling species, indicates that perennial sea ice was
probably absent during MIS 13-9. The ostracode assemblages are predominated by Polycope spp. (an indicator of Arctic Intermediate Water,
AIW) and Cytheropteron sedovi (an indicator of Arctic Ocean Deep Water, AODW), and are accompanied by Microcythere medistriatum,
Pseudocythere caudata, Pedicythere spp., Cytheropteron scoresbyi, Cytheropteron higashikawai, and Henryhowella asperrima. The relative
frequencies (%) of Polycope spp. and Cytheropteron sedovi show inverse correlation throughout the core. The reconstructed paleo-watermass
history is as follows: initially, the core site was occupied by the upper part of AODW (MIS 13-12) and lower part of AODW (MIS 11-10); after
then, the overlying AIW shifted downward and took the place of AODW (MIS 9-early MIS 5); later, the lower part of AODW shifted up rapidly
(middle to late MIS 5) and finally the upper part of AODW came to settle down at the site (MIS 4-1).
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Fig.1 Location of core B84A in a map view (a) and cross section (b)

Section runs from the Eurasian Basin at point A, across to the Canada Basin at point B. The location where the core B84A was drilled is marked by red circle
with white outline, and other cores mentioned in this paper are represented by light yellow circles (see Table 1 for more core information). Blue and pink dashed
lines indicate climatological average (1979 to 2006) and recent minimum (2012) September sea ice extent, respectively?. Light shaded areas indicate tentative
extent of Pleistocene glaciations around the Arctic Ocean?*. Abbreviations: EAIS (Eurasian Ice Sheet), GIS (Greenland Ice Sheet), LIS (Laurentide Ice
Sheet), ESIS (East Siberian Ice Sheet), EI (Ellesmere Island), CAA (Canadian Arctic Archipelago), CB (Canada Basin), EB (Eurasia Basin), MB (Makarov
Basin), AR (Alpha Ridge), LR (Lomonosov Ridge), CP (Chukchi Plateau), NR (Northwind Ridge), BG (Beaufort Gyre), TPD (Transpolar Drift), PSW (Polar
Surface Water), AW (Atlantic Water), AIW (Arctic Intermediate Water), and AODW (Arctic Ocean Deep Water).
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Table I Information for all the cores used in this study

Hith 30 a4 (N ZRE (W) 7K /m Feis

ARC3-B84A Bl R EH 84°26.5' 143°34.8' 2280 ES'S
ARC3-P31 HEAE G 77°59.9' 168°00.7’ 435 SCHR[17]
ARC6-R14 wATES 78°38.3' 160°26.8' 741 SCHR[17]
ARC7-P12 RS 78°17.2" 162°41.3' 580 SCHR[17]
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a. Polycope biretculata Joy and Clark 1977, 45 523; b. Polycope inornata Joy and Clark 1977, £75c#; c. Polycope horida Joy and Clark 1977, 47 7¢3¥;

d. Polycope moenia Joy and Clark 1977, 47 5¢l; e. Polycope arcys Joy and Clark 1977, 725¢l; f. Acetabulastoma arctium Schornikov 1970, 7252 i;

g. Cytheropteron scoresbyi Whatley and Coles 1987, Z£5¢l¢; h. Cytheropteron sedovi Schneider 1969, 5 5¢ill¢; i. Microythere medistriatum Joy and Clark

1977, 22 7¢M; j. Pedicythere neofluitans Joy and Clark 1977, 47 5¢¢; k. Henryhowella asperrima (Reuss 1850), 4572 ; 1. Pseudocyhere caudata Sars
1866, 477 o

Fig.2 SEM photographs of ostracodes from core B84A

a. Polycope biretculata Joy and Clark 1977, RV; b. Polycope inornata Joy and Clark 1977, RV; c. Polycope horida Joy and Clark 1977, RV; d. Polycope

moenia Joy and Clark 1977, RV; e. Polycope arcys Joy and Clark 1977, LV; f. Acetabulastoma arctium Schornikov 1970, LV; g. Cytheropteron scoresbyi

Whatley and Coles 1987, LV; h. Cytheropteron sedovi Schneider 1969, RV; i. Microythere medistriatum Joy and Clark 1977, LV j. Pedicythere neofluitans

Joy and Clark 1977, RV; k. Henryhowella asperrima (Reuss 1850), RV; 1. Pseudocyhere caudata Sars 1866, RV.
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Microcythere medistriatumH Cytheropteron scoresbyi
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Fig.3 Distribution of key ostracode taxa in modern Arctic Ocean

Abbreviations: BS (Barents Sea), N-GR (Nansen-Gakkel Ridge), LR (Lomonosov Ridge), MR (Mendeleev Ridge), CB (Canada Basin).
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Table 2 Relative frequencies (%) of ostracode taxa, which are abundant or common in core B§4A, in the Arctic water masses

e 0~50 m 50~200 m 200~1000 m 1000~2 000 m >2000 m

(PSW) (EhERR) (AW) (AIW) (AODW)
Polycope spp. 0.38 1.47 8.44 32.67 6.82
Microcythere medistriatum 0 0 0.20 2.07 1.92
Pseudocythere caudata 0.03 0.35 1.39 2.78 1.67
Pedicythere spp. 0 0.05 0.21 1.12 0.64
Henryhowella asperrima 0 0 0 1.42 2.90
Cytheropteron scoresbyi 0 0.39 3.64 8.05 1047
Cytheropteron sedovi 0 0.02 1.11 9.72 19.16
Cytheropteron higashikawai 0 0.42 2.31 2.97 5.80

B 23 R — BRI MR, TT7E <1000 m 7K 0
Bl R FEAK (I 3b, g % 2) o ABTR M IEREZ
R B9 F 58 458 U — 3, B M. medistriatum F1 C.
scoresbyi i tif- ATW F1 AODW.,

Acetabulastoma arcticum {9 B8 4= 43 A AL BR F b

PRI KSR, HH S AR 10% (18 30) o %
P& — AR, PR B AR AR, 2 B B 7 i
JE2E Gammarus wilkitzkii 832 B 254 Ff, X Fhi 228
TE HE A A= T BB R Ak F A6 vK 5 g vK T 7K 38 3B (brine
channels) A Eilt fk 7¢ ( melting holes) H I, A
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o, 55— AIW 1885 Fh Pseudocythere caudata 15 iX
— T A 5 i R B e iy (P39 2.6%) -
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R 2 A JE 10%, 1 Cytheropteron sedovi M\ 24 10% 3
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Fig.4 Foraminiferal and ostracode abundances, and relative frequencies (%) of key ostracode taxa in core B84A

Chronological framework and foranimiferal abundance data are from Wang et al.””)
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Table 3 Correspondence of ostracode taxa with water masses, and their relative frequencies (%) in different times as recorded in core B84A

A of R 7K 1] MIS 13-12 MIS 11-10 MIS 9-6 MIS 5 MIS 4-1

Polycope spp. AIW 44.9 7.7 66.4 34.1 42.8

Cytheropteron sedovi AODW F#B 40.6 71.7 15.9 40.1 11.4
Microcythere medistriatum AIW&AODW 0 0 13 1.1 4.0
Pseudocythere caudata AIW 0 0 2.6 0.9 0.9
Pedicythere spp. AIW 0 0.5 0.5 1.7 0.9

Henryhowella asperrima AODW | 0 0 0 0 24.0
Cytheropteron scoresbyi AODW&AIW 4.3 12.8 4.4 5.4 3.1
Cytheropteron higashikawai AODW T8 0 1.4 0.7 1.8 4.4
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