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Fig. 1 Research stations and distribution of ocean floor topography and ice shelf in the Arctic Ocean
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The red dot is Core ARC7-LIC in this paper, and the black dots are referenced sediment cores. Transparent arrows indicate the approximate location and direc-
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tion of surface ocean currents (Transpolar Drift and Beaufort Gyre). Large circum-Arctic rivers are indicated by yellow arrows. White shaded areas indicate the

maximum extent of Pleistocene glaciations around the Arctic Ocean

[11,20]
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Table 1 Studied and referenced cores information in this paper

EEyiN 4013 237 KBm S5 30k
ARCT7-LIC 82°49.62' N 159°8.85' W 3018 AL
ARC4-BN10 85°38.60' N 178°38.60" W 2434 [6]
ARC3-B84A 84°26.54' N 143°34.83' W 2280 [6]
ARC3-B85A 85°24.24' N 147°29.11" W 2376 [6]
ARC4-BNO5 80°29.04' N 161°27.90" W 3156 [21]
PS 2185-6 87°31.90' N 144°22.90' E 1051 [45]
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ment, University of California Irvine) #f 17 AMS “C ]
Ao dEUKIE Y AMS MC I 4F i3 TR fift P2 A 1 Sl R I
UK 1400 4F, 403t 700 4F99,

A TR ARBR T AMS C AR LA, oAt
F183 e A 00 38 7 ] 5 A 2 9 T b S5 ) K R S e
FEML

3 4%

3.1 HEFRIES

Sl 07 OE 3 R BTSSR X (1A R RN K |1 SN =
R Z 55N, 2 G DU AR S AE SR A 57 — 1 LA
R T A2 A VR i I TR A E Y P Y 2 B — 27, IR
S KPR H P B L AL TR 7 25 )2 2 A J6 UK v TG vk
F o 0t AR 8 A i UURR T LA GE 3 AMS 4C il
A 1) T Boiff e DORU) I AF 1%, L3 40 U i ZE AR A 0T
FHU B €4 i€ (7] . XRF Ca Al Mn JC 28 A X 7 2 8¢ Ca/Al
1 Mn/Al FUAEZE L . IRD 7 A8 A0 DL S A FL b 2 AR
AR AE R BR 25 B (T AR IR A R e s



9 ARATHESE: PYIL oK b ST I S 36 L ) 2 AR AR S JH S W ) 7 3L D DK 25 1 1 53

VKBTI A L3R, Mn & B S IR A2 A
i SN S g N g (511 1 1 ="
Mn 7 IR0 B K )2 LT A & A LR, AR R vk
kB, f F ARCT-LIC % 8 T 0~ 18 em A
- #  XRF 494 I 808 2% o AR 68 a”/b™{E AN
Mn JCE & A R AH S, R R 0.72, 224k
AAFIFEAR —F, H AT A at/b {E 4l B Mn JC & & 878
T IF45 6 A L A = BE A28 Ak, VS b2 AR AR 3 i A
P (K 2), ¥ UF A fL B Neogloboquadrina pachy-
derma (s.) (Nps) [} AMS"C JAFE5H B~ (3 2), ARC-LIC
AT 0~2 em 4R 294 7.7 ka BP, J& T MIS 1 #;
6~8cm, 10~12 cm 4F#3435)°4 40.8 ka BP £ 44.7 ka BP,
J&F MIS 3 #.

A LR = 5 XRF-Ca B 15 5 A DT L A %0, UL
T Ca Jo 3R BRI 35 222 Fl IR A B 8 Bk IR o
IEL U Eae st 3 SE R ST (o8 & DO Y| E N 3
HAR il AT KA s, BT AR bR T P AL UK LR 2
I 0RIR A DUARIT ], 43 575 MIS 7/8 . MIS 5d Al
MIS 3 3, fir 4% & PWL1, PWL2 F1 W3, H1 I A 45 5k
FA) e 1 b 2 2 AR AR e 5, X B ARC-LIC 6y,
£ 44 ecm ALY EE—A~ Ca/Al HUAE B I 2 4 Ca2/PWL2,
XEREF MIS 5do 7 96 cm 4b H BLEE — 4> Ca/Al HUIH 5
VA Ca3/PWLL, K FLAff 2y MIS 8 H]e51,

LRO4 [OFINe<3
5'50/%o Ca P&k Ca/Al
5 4

310 1 2 3 4 MS

50
100
150
200
250
300
350
400
450
& 500
25
# 550
600
650
700
750
800
850
900
950
1000
1050

0 20 40 60 80 100 55 50 45 40 35 300 10 20 30 400 5 10
NI I N A R R FYWYY FYYY SYYTE T revTi )

-—v—|—v—|—v—|—v—|

A AL H A R E A AR AL RRE SR R TR PR AR 1Y
FEIR AR AL, 1 B A My = 3b 2 AT A K LAY AL vk i
DU F B, IR At b T b R P PR DR 2,
FRASAH X o] FE AYAE IR A2, 91 40 Oridorsalis tener Hi FH
TE MIS 1~ 5 167, Turborotalita egelida & & W) 155 W
PRAE MIS 11 #4544, fE ARCT-LIC A&t A A fL
0 O. tener TEIR FE 48 cmbA F 18 5%, A] K ECH W ¥R FE
0~48 cm J& T MIS 1~5 . FEWRSE 134~156 cm,
LT egelida 1 & 0%, IR UL & ATTHF Mn & % 1 100K
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AEIRHEZLE, K ARCT-LIC Fits [ 0~224 cm (9% 2
5 Z 34T X b, B % A X B i )E S MIS
1~15 ] (& 2),

748 VK5 B U ] AL VK G R T R R
JB B R 5 1Y VKA Y IR AE MIS 16 8795590 32 1T FH g 44
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Fig. 2 Stratigraphic assignments of Core ARC7-LIC, based on XRF-Ca/Al, -Mn/Al, color index, IRD content, foraminiferal abundances

and AMS "C dating, correlation to Alpha Ridge stacked Ca and Mn records'®, and global benthic LR04-5"*0 record™
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#2 ARC7T-LIC & H Nps-AMS"C U £ # B4 IE
Table2 AMS™"C chronology of Core ARC7-LIC based on

planktonic foraminifera Nps

FERGRS WE/em AMSYCIR#Y/a BP BRI IER4ER/ BP
UCIAMS#219542  0~2 7 535+40 7 69696
UCIAMS#219543  6~8 37 560+490 40 765+977
UCIAMS#219544 10~12 42 620900 44 664+1 535

VR BE 256~317 cm g MIS 19~29 ] . AR 4l 4 J% A
A DU R AT 5 /A AE PG L vKE A 5T o,
32 IRDEEETWK

P b vK ¥ ARC7-LIC 7 .ts ) IRD 41 43 & & ',
>63 pum 24375 5 1 AR B TE A 2.2%~32.0%, “FI{E
M 9.7%; >154 um 4 53 & & A S AL L O 0.2%~
20.3%, F-YIMEH K 4.5%. 33X A2 50 19748 bt I A
— ([ 2), BB 14 4% B W) IRD & 49 &
W, 43 S T MIS 3 3], MIS 5 RS 4 AR ] . MIS 6 3 |
MIS 7 A (i B A = 04 ) . MIS 10 3 (i B 3 A1
%), LA K MIS 12, 16 #1 18 ] IRD % = Y4945 B i i
B o Hoh MIS 5 %) IRD & Y 55 06 5 PWL2 J2 X}
N, PWLL 2 Ca/Al 9 {5 {H 5 MIS 8 M 19 55 — 4~
IRD 5 & (Y = W XF 17 o 76 MIS 19~29 )], IRD & 45
K, IATA .
33 Cw/AlLbEHEK

PEIb vk ARC7-LIC #5385 (1 Ca/Al LE 728 A6 FL A
WIS . 7E MIS 29~ 17 1, FL (a5, A T4k .
MIS 16 H1J 5 U B, (IR B . DA MIS
12 B2 JF iR, Ca/Al LU B A9 722 £k i B2 385 K, i {E =2
PLE MIS 128 . 108 . 8. 731 K s . BT
ARXT7-LIC 8% F# 0~ 18 cm A%, XRF $14#i i %%
P, P, 5 22 X R MIS 4~ 1 AT Ca/Al L
H A -
34 Ry MEETHK

FEHTHE LISk ARCT-LIC A5 £ 2 4 (14 3)
PLOVRLA R F, H 8 5 AR R ol 14.5%~ 45.7%, °F
YIE N 38.2%. TE MIS 12 W], AF 4 & w8 i 43%
MR B AR 2 14.5%. H MIS 11 383 DUk H Bk | &
BRI PR HA 2 o e, vk (I A AR Ak fa # (BLAE MIS
12 89, 8 # A 6 WA 1A, DL K 2 B HH AR = 1 7
., E MIS 29~ 13 1, fH AR A & 28 4kt B AH 2 1
A R K R, R A AR, SRR
AFREIRZ, & m A E Y 5.7%~31.4%, 3
- 24.1%. 75 MIS 12 1], 28 A & 5 30.2% %8R
B2 5.7%. H MIS 11 8 DR H SR 1l R

i ) KA 0] vk o] A8 fE R, A MIS 10/11 #14
PRI MIS 7 $ B 2 0% B ARG, JHC Al 300 o 5 o 2 4y, i
AR R B AR Ak . 7E MIS 29~ 13 ], £kie A Y
Ak 5 PR A AR — B Ik S R (Rl
W AR R . (AR TR, MIS 12 R
Je SR e A B 0 25 S, MIS 12 DOk H
BT MIS 12 82200, SBA & AL T 4808
A1, HAREIE BN 5.9%~ 63.7%, “F¥{H 4 20.9%, &
AL SRR A RS R AR FE
MIS 12 B, SERAT 5 i 0S8 = L, 35 s Pk 63.7%.
76 MIS 11~ 1 1, B& MIS 5/4 LR 5 MIS 6 152 i A1
S A, Bk - S P vk L vk R
(AR 7E MIS 29~ 13 3], 52 i A1 & = 52 P
904 [R] KA 2 o v L KO AR AR AR R, TR
MIS 29~ 19 & & AR LR BEROR . & 08 & EE IR,
HAS G B A 7.7%~ 48.3%, “EH{H N 16.8%, SAA -
B TR 7E MIS12 M, miId A &l 12.2% k-
F 3] 20.2%. 7E MIS 11~ 1 3, 508 47 2 & 28 4k i B
B 5, 7 MIS 11/10 # FERR A0 10 3 8 3. 7 303 wp 40
611 4. 3HAFN L I BH BB, #E MIS 29~ 13
W, w0 AR, AR AR BN, P B R 2R
11.1%. {5 MIS 16 1, =504 A7 & & 5 U 30 B A
i, L 20%. AR A A AR IR A AR A AR
ALK LR B 4 4B B, 43 0 MIS 29 1 &
17 WKW MIS 16 1 & 11K . MIS 10 K &=
6 W I DL K& MIS 6 IR B 28 1 1, & & i 7t e o
] B, 08 9 & 5 IRD KL A2 >154 um 41 50 K
Ca/Al IWAH ARk 5 AR — 3,

4 fie

41 FEHWkBEREFRETNERTH
ARCT7-LIC 7385 (W 2 -0 91 78 MIS 12 3 #5  B1
A AR A, AN, S A e B R S, TR A
gk Je A & =R AR, JF B &8 A % & 7 MIS
12 W1 5 B0 G 22 5, o 0 A 1 A DA G B T IR
AR B A XTI — G, AT R R L
MIS 12 #1043 4 MIS 29~ 13 ] . MIS 12 # X
JMIS 11~ 18 34~ B B, IF1F 58 O 3 & | AR
k. N 3 Fs, MIS 11~ 1 % MIS 29~ 13 1, /&
WS S TR T 10%, 5200 A S B T
6%, [FIAF, £ MIS 12 B, S A & &t th B0 8 = (L,
S-S5 Ry 33%, U A O S T, P Y (E S E
16%. Btk #EWT MIS 12 3146 vk i S P18 & A
HORMAEAL, SO T Y Sk VR, X b vk MIS
12 HiJ5 M UTRRA S = A R . A IR IZ 2
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Fig.3 Ca/Alratio, IRD (> 154 um) content, kaolinite, montmorillonite, illite, and chlorite contents in Core ARC7-LIC, compared to the

same proxies in Core BN05™'), and global benthic LR04-5'%0 P* and sea level curve!™
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Variations in clay mineral composition in the western Arctic Ocean since
the mid-Pleistocene: Implications on changes in circulation
and ice sheet development

Xu Renhui', Wang Rujian', Xiao Wenshen', Dong Linsen®, Liu Yanguang®

(1. State Key Laboratory of Marine Geology, Tongji University, Shanghai 200092, China; 2. First Institute of Oceanography, Ministry of
Natural Resources, Qingdao 266061, China)

Abstract: In this study, we investigated clay mineral assemblages together with other provenance indicators of
Core ARC7-LIC retrieved from the southern Alpha Ridge, in order to reveal the changes in sediment deposition,
ocean circulation in the western Arctic Ocean, and the development of surrounding ice sheet through the mid-late
Pleistocene (~MIS 29). Changes in clay mineral composition in Core ARC7-LIC suggest a transition of Siberian
sourced material during MIS 29—13 towards a North American sourced material during MIS 12—1. This transition
reflects the change of the circulation in the western Arctic Ocean before and after the Mid-Brunhes Event, which
features an amplification of glacial-interglacial cycles in the post Mid-Brunhes Event. An exceptionally high
smectite peak characterizes MIS 12, which is inferred to be from North American source. Laurentide ice sheet dis-
charges icebergs and fine material in the western Arctic Ocean since MIS 16. The amplitude of ice sheet growth and
decay increases since MIS 12. During MIS 6, 4 and 3, the asynchronous variations of Ca/Al and kaolinite suggest
heterogeneous development of Laurentide ice sheet on the Canadian Arctic Archipelago and Alaska-Mackenzie

sides.

Key words: western Arctic Ocean; clay mineral; provenance; Beaufort Gyre; Transpolar Drift; Arctic ice sheet
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