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Abstract: As an important part of global ocean circulation, the North Pacific Ocean plays a key role in regulating the transfer and redistribution
of heat and matter between high and low latitudes, thus affecting the Earth’s climate system. Based on the ocean drilling programs over 50 years
in the past, many achievements in geoscience have been made. We reviewed the progresses of paleoclimate research in the North Pacific in the
following aspects: (1) the evolution of the East Asian summer monsoon and the western boundary current, as well as their contributions to the
transportation of heat and water vapor between high and low latitudes in North Pacific; (2) changes in water property, distribution, and the
driving mechanisms of the Pacific Deep Water and North Pacific Intermediate Water, as well as the climatic response of their interaction during
glacial-interglacial cycles; (3) the response of aeolian flux to the Asian inland and its iron fertilization effect on the North Pacific productivity.
Previous studies have addressed those scientific problems, uncertain issued remain controversial. We therefore proposed the key scientific issues

for future research in the North Pacific Ocean, and emphasized the importance of multi-layer and multi-system perspectives for deciphering the
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past changes of the Earth's climate system. Finally, we suggested the ideal target areas for ocean drilling program in North Pacific in the future.

Key words: ocean drilling; East Asian summer monsoon; western boundary current; eolian dust; productivity; North Pacific

VE Sy 4 3K de K B TR, RT3 o R 3 A i e
M BR B FR e R TR AT RS TC, Rk 2 b R S
ARG AL EA EE A L WA At Dok, vkl -
[E] K30 G 1] i Ay b 35K A 722 A 1) 32 BERRAIE, ] I 3
BTHERENRG R SR, KF A0 % 2 4 35k
PEAS AR B TTER B AT R B A T E o A RF
T, BT EERZ AT, TRIE R ZK, (UL B K
SR )2 7K (North Pacific intermediate water, NPIW) .
1M KSR 2 7K (Pacific deep water, PDW) /F S BRAT
KPR K I AR g 52 3] B A UR K A I 4, 2 YV v
B R BBRA P, 28 55 46 B I8 37 3 0 BRI i
ML #% ( dissolved inorganic carbon, DIC) . £ #ff 5% &
B, KPR 3R Go e o vk g ml v 2 2R T o 2
[ AZ A2, NPIW 138 XU AT g 2 fif BE 2 BRI K
309V AR R g S 7R 3 7 AR B BRI I S
NPIW (978 55, ‘33 & & DIC () PDW B %5 5 17,
PRFEF 7K 5 KA By 384, AT HR & 1 % R <
CO, ™, [l B, TRK LIt R 24 ok T K i
N, P B SRR T, R T RZA 7 1098 K .
e Ah, NPIW i XA 96k 555 LA K g A 7 1 254 T AL
J5T R fif X KA O, B IH #E, B RSP W /N &4
7 (oxygen minimum zones, OMZ) (] Z X H Y. 1&
i ZJLA-4F HL OMZ B35 B AS e 47 KRR, ot /4=
BREIEEE B E R, L, J6 R T
WA B A R T 48 7 2k 25 o BR S A AR A HL ],
17 LA T oK o 4 35K A8 W2 5 55t N g v AR S R B Y
AR

S RUAS 1 A 4 sk XU AR A0 BF o i A 2 R
G, AR TS 2 23R SAREAA & DRI 2 o JE4E
ARG WL 2012 ¢ AR BB TEIR S, e
A 2 75% 118 AR 23 10 o 21 B 30 ity b, T i o - e i

SRR MLIE , LAY 09 25% W 4% i B e rp o, 4
R AERES TR AR TR IX, WY P B2 oA R
A B AE LR AR T 7 000 Tt 1 K
DY, IF IR VTR B EEOR IR . KAk
2423 3 5 S5 R A3 A B 94 DK PH A S, T DA
FALEIRS R RN i Nl 5/ TR i N
ALK S RZ A Z B B BN
W FR, IF S 52N A WA AR PR B (R S B ik
iU BRI F, BT R 48 RR 08 (R i Ve AR
JI R S, 38 0 A W) B FHE KRR CO, e 8 B IR
Y v, DTS e 4 BRBRAG IR, e Ah, g PE DT R
Hh Y KU B R AR A B A T LA ke 38 9 U5 X
RS AL, XS I P B A A A RN T R
Ji R T B HE R S

AR T 25 T AR A AU KPP R B IR
F 58 LA KR OG (4 by 5 ol e I T 0 g, 7 G
fifi b SEE T B AL AV 8 AR A R, I XS R
oK FVE B IR R AL R ol v i 5 ol R A IE Y 4
P,

1 BRI R RO S ik

i 250 4% A, KR AR E R A dE R T
(>35°N)JFJE T 20 IR RVERTBRAL IR, LR T K
A B L, S5 b R P Y DT AR A 1 3 b 4R
T FEEMEL. BTN IEA 6 MR i L
TS AR ENR N F (R D, FEEDE
A6 A 7 i v AR I X (TR 1), A0 45 DL R OF
TR O £ AT 55 1Y DSDP 4 88/86 it Ik, LA
Wb B KTV XU B 5E R 32 B H AR 1Y ODP 2R
145 fLK, B0 2878 25 4 i 3 (o St — i A

#1 X FFEEFESHSIERFHRMR

Table 1 The ocean drilling expeditions in the North Pacific

LIR7e FERIX 3 F T E AR BR AL i 8]
Leg 86/88 PEAL AP AL, B AL AL 576—581 1982
Leg 145 T ALARA T A4, NPIW 881—887 1993
Leg 198 WKL R RKIFG 1207—1214 2001
323 SRS NPIW U1339—1345 2009
341 IGESR VDN P UE- NPIW Ul417—1421 2013
346 A A RIEZER U1422—1430 2013




18 TR 3 57 5 5 D 20 3 5

2022 4 10 H

135° 150°

165° 180° 165° 150°

Bl 1 JERSPEE (>359ND il v 5 ol A5 KR B R IR B s or
Hi [&] i ] Ocean Data View A& i1,

Fig.1 Ocean drilling expeditions and sites in paleoceanography and paleoclimatology of the North Pacific (>35°N)

Map is generated using Ocean Data View!'!.
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Fig.2 Comparison of East Asian summer monsoon records in East Asian continent and surrounding oceans reflected from different data
a. Loess '"Be data™; b. Loess carbonate 8"°C data™); c. Loess magnetic susceptibility (yg) data®; d. Yangtze River runoff data””; e. Sediment flux of Kyushu
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Fig.3 Sea surface temperature and surface circulation in the North Pacific

Map is generated using Ocean Data View!"*" KmC: Kamchatka Current, OC: Oyashio Current, AC: Alaska Current, CC: California Current, KC: Kuroshio

Current, KCE: Kuroshio Current Extension.
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g. Opal flux of ODP 1208,
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Fig.6 The Patterns of productivity change in the North Pacific

a. LR04 benthic foraminiferal 8'*0 stack™, b. Opal flux from ODP 882", ¢. Ba/Al records from ODP 882" d. Si/Ti records from U1342 *%, e. Fe/Ti records

from U1342"% f. Biogenic silica (blue line) and diatom concentration (sky blue line) from U1417, respectively!**, g. Coarse sand content from U1417".
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