£ 18 Hf

A MRAEEFHFE P OER



€175

HEFERAGORE, RLHAGAT, MR ERFOEGHEETHF, HF2
A G RAFHLRT AL, AL ERES GETEHEFFAFEIN, AREMRY%,

AN K3 F IR E AT, KT HE R E WA ELT, B TR LK
FAT, B2 KF A FEEIRTR], BFRBHAARLRER FFHFL B
HEZRTUFAANRAEHFZHARGERNLALE, EF, ENELZERTRER S
R0 KFEAF AR XA LT B F G INA IS T 537694 5 K& (deep sea)
5iReF (deep time)o KF4AEIRITRIIEA XSG, FAREYREZT, 2HELH
2 RACTT F RN Lo CAVRR T MR IZ ), AR & F 3T 2]
IER; CANLRT ISR L, MmikdBFF 7 XA

BERBEFQEIN L, KKAUER R FA, 2 KFSIRTR] P RT3
RO E S B RIET T HROER X TR ARABK, B A A E]EA,
B RARNG L ENZ —, T, THE AL, A TRABGFHF X
Faxt i F 092, BN EFOIREUABF AL ETFR, BFBF P SALM A,

HEFEBFEPS, BAR CM?, —Hh L4 2% “Centre for Marine Magnetism” #9 %3
B, BEBSERAMBELGRETIE E=MC? 34k, #AXERMNTAHFE
[Fe 64 BLAP Feo A4 52 69 R 36 K o

R F AR ARITIR; 09 F o BAVABF AT T EHEFHZLAE, 2
URR T #F o LGB FA KB A EMKZNE . A TRIZEABREA
I HERAL A A B B K 0 AT F ARG RAT T B, B F TP S A
o 1 CM? Magazine, AHA5 A A5 THEH AL AT D) SAF L]

CHEEFZHT A, RETHEHR, RSETARARE”. 21 BHLEEFHFHN
K, B, E&MNEFEZH b BEFHFOREHK



FERESEIE ..o 1

IR E CXTEHIFITAT oo 1
ERBEFTEDE oo 4

8T AN IETUBT oo 4
SEHRGEE oo s 10
1. A I RSP B K TR BN RV s 10
2. B ISR S — R AR T T 14
3. PUERRERKS KPR A2 12 ) AU 7K 17
4, HOERAT BT oo, 20
5. Rainbow (MAR 36°N) IV EfE, AL A A % G0

B REZRIEHMIETZII i, 22
6. 13 9000 AT A E XU AK SCHLA T .o, 25
7. FE RIS AR A RIS RN ... 27
8. A FFREIAINL LS Y E 2= XA UK I- [ UK I ) 224 30
9. Je HALPE R #B Oke-Aro BRA™ PR A T REII A ... 33
10. PR Ic R EAEYAEAEEYVE R B B L BRI A1

ettt 35



WS

W H CHRBTRIAR

FHE

“H XM IO, R RRA TR, bR PR
MR FE? 7 REMNER ST XM R B O, HEFE WA HERNER. &5
RILE CHST A RFEESK, 2R M RRTET, IXEIEAR R R P 5ch —
ANMERRIERAE, P CLEEERMERIE, XA MERAINR, SRk, FHE
EAc. FrLL, ZRMEIHEM, BB IRIRE X REESAEHT AR

PR — A FEYIEVEANR, IR Z IR TR 2 SRR L: i ik
SEM. £H OB RERFENT, —IHaREERIER AR, &R, JT
Mz, LEHBONRENE 2 P POZARA LY LB —FH IR, PRI
WIS — R = B S, Dy 2 PR 22 00 3 Z R ih BRI S
FITBAR 2 AR e — Lyl FH I H o X280 H A7, 5 7 i i 00 R B AR S0 e =
RGP ZIRZ , V2 FHAG R W18 5 AR =5 B AR S5, P AR T R R
AR LEHT U AR PR A 2, fE, HERT Tt A, A2 b i
MG, IRERIEAMAITIT A, 400 SIT G b T3, a7 A B i+
UM, W R SR PG LAY, AN AR AT, XRERIACE H
SRR, BIZEZEIER, FrelEX GO0 B CX BHIF B AE 0 2 ] 5 1
ROCEE, F5 I LTy A AT« IUAEREOR MR A ZERI, A, ROV HE
CUBSE AR AR TS, —ITiB 2 i X TIRIB T G RgR, ZIR&n
ik B O RIS S BT 1 B3E R AR 105 I T ia 2 it oy
LW, SERI S 7SI TS L0, SRR ER 1 IR 1) Bt
EARRA NICT, B O b IRy AR R 22 e S = SA SRR AR, W
ZIMPESLga b PR TH R SRR, DL RS2 IR i SR o <34 SR s PR S I T
ML 5 WBIIR—FELITER, WA, FEMNAEE DEERHA
) ) SEIG BR AN 58 R BE R IS UG 45 IR, (H AR ™ 2 B HT AR, R
2 VAR 2 /R PG HOR g T8, FrOAESEI = ANVE I H, B35 SCHR T H

1



BE— NI R AR A Skl BT, AR 1 B SRR BT R AR LR
B HHTAT AR BB T AT A, B OO IRE 22K, SRR (Rl AR SRR LU ,
SR fige 2 D SR S R SRR B 18 AR AL A 3K 4, [l = VX B Pt B e K A R 3t
reld 7 NEE: S5 B L AROAANS FIET B, iR TE T,
AR B D4 P — BOEVER PR 5 375 2E SR AR, X R F G 1
AR R — R BT A, AR B2 7 #02 H g BRI,
XIS B AR 1 I 2R St R % 1A bk —#F, Rt
AR EE BT LR e ik B O TR T s R RE AR 2
MIETER A, BERATAT, B BT — AR, P DO B PG R A
NHORAR E L, R R TR L AR SRS R A R, R AR R
B, A RetS IS AR R EASEREE R S, KRG AMAEMEHRNIEH], FFE
FIEH, 240 PR 2 FH G AR L/ A MEER Z b ST, EafEid i
MR AN TR BB, Ol R, sl k. XA SRR AR E
B 2 T E AR MEN, REAREXNTERA R SR L6, H
FOWE T AR L B CAVE 0 S EEASR R IR R IR, A
bR,

SRTN, ARTEE CATRE R T RUE AR, (HIE B A B
1o HCAnFRENIE NAZIX R, AR BTSN A A i, S5 R SR
2o PFTEVESEIG L — SRR a2 A& R BUE M, HeEME T 7, 2151
DA LG RARIRTT . KB L5 —AE LR, AR
i) “ARZBEMOEAT 4, BB IR R T A 2R ? fk T4
AR ? T IR 1) R R RvER . e B a8 T LR,
WM FEZAERE AN, & FHEAEZRENEN, O, 8RULE
R AR WL, XFEA BRI AR S FLARE T, AR TR TR A,
f e AL SR AT RE AL A R T 2R, A AT 4 B R R k. F34b
— L LA B, FERI TR R TP AN RER B A A R T H E Y
AEM AN ORFBE L 5 NI B Ram ] [R5 2 By 211, AR
— /N7 AR R A R 2 A i R . R, | O RH R a0
e AN NSRS KPR (X —FkRE (8% —

2



— i SRR (SO ——F kRN . RRRIE b, FERNE. B, Sk
B ) A rp R — EORAE AR i BT AR IMIER B 22 1, (Hil R
FERTIX 2R iERE £, B Ok RAAE AR — = o AR T, I /IR SR
I R [ ATAT



AAMAIREE

% 8 & L= Wﬁ*ﬁwﬁm

FEACRRRRE . SRG R R, XAEWIFBAR . B R AIMIN LG R R 2

X AT LA ARG L AN IR/ N, o2 R IL R 2, T
WEFE AR AL T3S, BT LR BB M AR #E AR (Hbln 0.4 mT =4 Oe) BiALFES:, 4T
HAC R E . MPMS ARG — B E N 0.4 mT X ANESH . SMpEK, B LA
REh A AT

B TIX AR, BATEN e KB IAT — R

t=10exp (poVMsHx/ kT* (1-Ho/Hg) 2)

AR, BATS KIS BHREZ T —ANE4 (1-Ho/Hk)-
ORI He A& mT 2053, AMInkEss Ho W T 225, 2 7N ES . A
W, B# Ho ZWi K, Wy HoMIJ7 I, « B8R MIESMARIRITI, «
KBCESMHIRBHIR . Bt it, BRI 5 FA7 T Ho 15 RS .

SMRERE R SD BRI, T« ORI Te IEAHIE, DMk, AMaRscEdEes]
it SD FIURL [ A BELIR P 1R 20 . Bk UE, Bl AN I3G R, A LI 1 (K I
Ji ).

X HELE KK SD ik, HARPHIRZ T 300 K, 2 Ul /5 a4 ge ik H
P W, IR AR ENE, XA A TME?

WATAGHEAMG IR —2, 5K, HEARMBENER, ZHEY! szl
HhI7 M 4 Oe HIRE 8 Oeo X i, FEdlk ) T 7] REHL 2 FFRIKE] 300K 2T, AH
A iR A, AT AR B0 G A REAT 9 1.

T, FES TRk 3 ARG RS R, 6 AN R A SR AN IR N
MJRER EYE, SRR o tb 24N Na A He (RS, B FARRS 20 He ANF, 3
BEACRBER Ho ALt 2R B AR E . BRIk, W] LUEIE AT 78 K-H #i 28k X 73—
S HLA AR BT 047 8 . MFK BEAL R8s D4 T K-H M= 7 K

ST RRBEVE R R 0T CLEn R s8R . WEBRD FIREA SR, Hmifb

Hio AT, REMEMED (LLinsReky FEH 2™ MR NMRE 2. |



i, B R RIS 1R /D B R RIRE AR ERAT, A IR A 2R 2 e AT 14
o X AL E B A L R AR AR IR b R R SRR
TR, WX & & FRE, SRR AR EST Y, (H, R R AR
R TR R ] o

St LUK SD RERRE™, 4 fh 58 A3 5 EAL BURE AR I, BT Ms [
BARBEAC, HRACESEC. (BEXS T NI4T SP/SD I A 2 b I HEER T
KL, e AL AR, BT IR RN, 22 M SD RS SP AR
A, SRR SR KIR RN . X FR AR A HE 585 (PSD). BRIk, 1R M
WA IR, — RS 8 UL P 2 THT T R A OB O 73R R 8, O R LA 1 1
B AR 2k

BRI R R B AT, JLREAG R A VI 26 (Stoichiometry)
BRI S R AR A . bedn, X Tai i ARgm e gk, HBrEIEH K. 25
IR E A ME AR (FengR), FHpit B E R & E N AR

XU B B P R SR AN [ R 5

SRR IREEARAG, KR FAMATFE (A F1 B) Fe* IR 764 R
6], HARARE . WStk i, MBI Bl Fe'r, SRXHZ
F I & EAEARSE, WITBAR B e it . B2, R APE A JZH B JZ21
SIBAR, ISR PR A MR o T AT BATREYE, [T 2377 AR R B R
VR AR AR

A TIXAEARILRY, FATRE RS BFE M PER . 2 Almol%<6%H, 45
TRERH (AI-Hm) (IR R T, $H] APTEE A 2/ B 2 JLFI 51 848 Fe',
WRAEH XS, WLETHE. 25, Al-Hm KIRLREEE AP AR 11 hn
MG XU, APTHIRERE —NHE BN, BFRARB U RIEIER T, 18
B A\ SD [r] SP 4% 4.

T SER AR S, W AP S ARSI N, S I A RUR?

AT e — A B L, PR Fet i APTEAR, B ALOs, B
WEVER) o BTRAFRATTAT LA 40 B R, BEE AP & AR, Bk R it —
ANAR, ARG IR T RE.

A —ANRE, RA R AL-Hm PRSI AR, PR REEAT

5



HRaA?

AP EAC P IR E 2 2 26 A I RE 0« ANTF & R A N 1% 2 i
FAN R RSN o A0 SR UE BT B G 1k Al-Hm, HE e THE AR A L
R AR B & SRR SRR, AP IR AR S — R B AR Fes

TR B AP ERUG, YRR K. SR — BB A R (IR ek 7 i
M IR, o H IR BB R AR

HMBACR RN R IR L2, B FERZEEETT T, v DU B b R AL
il A UM R 2R, 32t T E A O (R o S A B A

B SEHIBTRR i AL R (oun) R /N T WARGE, B ARE SRR R R 3T
FEVE S T, g, BRIRYSSE . X ARG DL M LEA D WL o (HZ XS A 5 A3
BISERRL, W FUHAL R AR 2

ARFE S BAAC R R T %, 2D EHAT IR I o 8 W30 S LR
T it R IR TG A 2 AT H — A (obui/ para) o FERIXAMEFEIT T 1, 158 B S B A
L FZNFHEVER 0], BREAVER P& BAR D . [ERTERRIZ, Apa — A
Flit [P 2 1) iRy S R A B 0 5 3R A5 o R T SRR AV (L A B ) 4 v —
FRAAN A, T AL 1S para TE AWK . FTLLIEIS CBD Ab P AT J5 A b ) para K
A B SCBRREEAT 3T o para FRTSE D o

ARy puik/ Ypara>1 YL BIFE Al 5 AT BRBEPER ™ 0 32T ORAT DLOE T S8 PR A 5K
IR 2 BRBEAE R DR IRES o 0 R >0, Hog Sy IEAHSR, BBy 2 2IGK
BURL A o ARy Sy ARSI, BLIIRE b FP ORI ) & B AN 5y, 1 i B 1
26 32 52 3 R BURL PSD/MD 90K 1425 1 o

R =0 B g AR/, W LUK RS IR EOR AN R RIS DL 15 JeiX nl fEms
ANEFER TPANEAT SPORTRL, M0 DURLAR N RO & 4, X RURAS BAT AL
HMARRFE o 5B AR LR T B SP ARRDRIARAR I, 7 SR th AN LA 30
A o ARIRI & T DAEE— 2P X I P A 2R

AR SRR B A ol 2 AE AR T BV A, st 3o L MR AT O, 735 A 5
FAEA/DRIALH SPRURL, FMERHIR LN TSl AT, IRy KIEE
HPUAE 50K, 37 ZEHERR MD BURLA TPt AHELECT SP BTk, MD HikifE %) 1
PRI R o KB MD BURLIE , WARAE i 1 50 K o VEELTH R, 1 WTIX Ay 05

6



EEE h MD Bk . B0 LURIH CBD AL AR X 73 SP A1 MD ki (1 1k
Jii o

HEAZ B T AR B o DME NS S 5000, 36T DL S e S5 R 2 1
B8 N HHRZ IRy Syar FHAE (5 ZAHIE K2 King-Plot). x/yarm 7E SD Fi
P X HIA B B /IME (~0.09), 7E [7] B /NB B R IRPRLAR X [R] e AT, 33 . A
i, Bk bR IR, x/xarm M I o BRIEZ A, ATy arM/SIRM
SIRM/y~ %/Ms 25 tLE S8, o, o/Ms i R AT SP ITTHER » X T A0k (1) R
Bl Hy/M<10® m/A, XA LRI, BER &R 5 P75 KR 1) SP
. TEMRBERE AR T, SR A ia FR S L E 240, A RE15 20 F O RERL (5
S, TR SR (R RL 5 A 5 B 5 PR B I P 2 DA DR

LA BB, s R AR 2 o 0T A F R s R IR S,
WAL AS AR R o S2BR AR A5 20 75 20 e A R W F 20Tk, &
T BUR R 2R B I AR A K SRR 2, B & AR REE . (L35 & Al
A e R B S D SR E AT M 28 . BT EME, ERRE,
AT BE 2 AR R ORETERT P o IS, T DA G0 A it 2 ke ife e REVER e AL
I FEE Rt o TR T AR 3 E Jo LU I A 2 U 31 I B 3 e AR R T AR
FRIIREVER ) 51 2 1) . 5 Z FLE REA — Leui AL BRE S 1) F B . Lo, R
CBD J57%5r B0t Fe’ M BB A0 (CEBLR RN R0 B 5
FHBURL I ERAT DUk o Ak, 34 AT LUd s 0 96 0 B ) 23 SR S5 VBT RE i S AR
IR A 4y, SR T R A — 2 o X AN ol RO A TR

AT R ARG S BRI TR R S AR AR R I, RR B ANE T RE Y
Bt ESE— B ARGTRR I T, G SR A IR AN B AE S — TR FEE 1) b SR 3 T,
X WG] AR A UTARY R R A R (Lt [ 3 -l 3R A,
ST AR R AR P e b i i (Eetn, I R R SR TR
I THI 36 T S 7 SR G i 82 FH A 2R A AR SRR EE AR A AR DUAR 1 %
b B R R

WLAERERVEE A 2 A, o E A e b E I - R A
FEVKIARS, 2= RMHE R KER YR, LR TR, B LZE; 1
[EIUKIEARS, By R RN, FI B )R S R, s, Bk, 7

oif



KA - IR0 K 10 et 1 FRUBE b, TR Rl -ty s B 4. A A LR B,
{7 B (R R SR I B At T DA A H O A - e . AR, o R
TR B IISP/SDREARERN™, (431 LI BIL R R E T & . TR TR
VERR I E Z R BAIR R, MR HER) T b [ 3 s it 7t . did
- R B R AR A R AL SR R B, FERE TR SRR S T AT
T As, (A H I B T 7E A R AR AR 70 A0 A 28 R iR A . SR
FEM AR eI CLLanpeaRIe . Brhon. BARAESE), b 3 i AN
AT, RIMEA&. EFHERIE. B X, w2 r A8 b 32 252 8 4 2
SRS o 24478 VBB I, 3 S IR o8 RATEAT D RLAR R, DRI TR AL % 85 i
T3 BT AR AE ML Xty 398 PR A A 2 R HE T 2 p B TP O B B T 3 B80T A A
RS, RIS .

B ZRAEHEARUTRR O T g 2 LA, KPR E R THRI(ODP A1 IODP)
BEENE LM S8z — AR EIX, i T8 M A R &R 2R R,
Tiedemann and Haug (1995)ERE M0 3AE RUKEEN) & BV BARTRRR, IRt — BT
TEIERWE, AT S B (A AR R ZE X, KRR R Tk
VT O Ry b X . Larrasoadia et al. (2008) & ILFE % X HEALZE AT LAE Sk 224
JR R BT8R . Rohling et al. (2008) M) & ILLLHFITF H 1C K 198" Oruver (1
ST IE 57%) 5 R A UK 3610 SR AR A — B, TR R AR AL (P BB 2R B B AR SR AR I
SAURUK R0 R — 3 EH LSRRI TIPTS5 Rk (RS
{5, B HFNANRK) FFAEHF AN 2 « Brachfeld (2006) 8w F 37 IR AL
HRM FUIF LAY A ) BRI IR 1) B A4 o SR, AR TURR A IR A 3 i
Bt sz 3 2 AR A, tln, YDIRREYER RN G B B AR R
KRS HEVER VIR RAEREE, DL AR R R M R R AR D (Lt
BRERER) -

BT LA R, B SRR TE L R PR AT A Y2 R . B, WA
TURR D Z 5 LE AT T PR L A B R A AR SOE L TS
PR ER S o AN [RIPR SR BN [R] 1) 1 o7 I R X AL 26 6 T SR e E A .
2, MR IFE—A TN FE S, CREMERILFAERNSGEER, T
TR T A 2 1) A AL a0 23U S AE KA DG 5T -5 P 5 82 ) T At B8 1) i

8



B

1. NTFHREMN#EKT Na=Nb, EASHFBMNIAT?

2. MFREEHE, H Ms = 480000A/m, qNR Nb-Na=0.3, FitEEFHS, &£
A —1L A mT, 1mT =780 A/m

3. MBH HRENFHRLES, FEAT AREMELTS, —RRIE, BOK
TS RLE?

4. —RRIERT, BB WFMA AL+ mT, Fo T PR sEiBd
100mT? FE4SFRIER T, BSHH MHMOTRAAZD?

5. RIS VUNER TR EA 1 ), BREHRHE—IREBE2H, =25,
MREE AT FURZS? B ARMNERT, AT S Bk RS
IMEIUARENFRIACRTS, BATRZ DT 2RES?

6. 7EZE R A SPORTSHIFRL, anfa A gEEH 4 F SD RE?

7. EER, — MY RN T SP 5 SD f9R RS, T ERER/NAI#
TR BhL, TRTFHARE?

8. EER, WNMATRIEE, BRERARENUESKY Fh, KEFNBST TRRI%T
%F SP 5 SD (R #IRZS, BBA RIS TR HERT B E AL T 2 RES?
9. MERH MERREN S8 E, HBEREANZD?

10. R—ENUBRNTHERERAERELSER, T—HERTRMET YRR
BERATER NBARAKTRNEZEROBETH?



SCHR SR

1. PEFrE PR EKY TR R

BEAN: X zhongy@sustech. edu. cn | |
T. Struve, D.J. Wilson, T. Flierdt et al., Middle Holocene expansion of Pacific Deep water into |

the Southern Ocean [J]. Proceedings of the National Academy of Sciences, 2020, 117(2), 889-

894. (www.pnas.org/cgi/doi/10/1073/pnas.1908138117)

FEE: T RIS HIE I A BRORVE IR R Gt oK BT AR S 1 E RO R B IX 8. DR g R VE BN
AR AT P ER VG AT (SWWD F28], - 78 AT (0428 11l 4 T AR KRR R b i 12 X 3 7K
HIEAFIR GAER . BARAHH LR (11,700 LK) mEEEkPE KA (SWWD #6182
LAPAIESE, (S T HHE A R Wi S AR B AR AE S A SO A T B A DD AR 1 v 7K )
HE Nd [RIAL 5 B RN R ARt DR R R K AR ARHIE, 455 BoR, 78 2 Al KA
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FE MR K B S 1EH], BEMEE K& COy AR HH.

ABSTRACT: The Southern Ocean is a key region for the overturning and mixing of water masses
within the global ocean circulation system. Because Southern Ocean dynamics are influenced by
the Southern Hemisphere westerly winds (SWW), changes in the westerly wind forcing could
significantly affect the circulation and mixing of water masses in this important location. While
changes in SWW forcing during the Holocene (i.e., the last ~11,700 y) have been documented,
evidence of the oceanic response to these changes is equivocal. Here we use the neodymium (Nd)
isotopic composition of absolute-dated cold-water coral skeletons to show that there have been
distinct changes in the chemistry of the Southern Ocean water column during the Holocene. Our

results reveal a pronounced Middle Holocene excursion (peaking ~7,000-6,000 y before present),
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at the depth level presently occupied by Upper Circumpolar Deep Water (UCDW), toward Nd
isotope values more typical of Pacific waters. We suggest that poleward-reduced SWW forcing
during the Middle Holocene led to both reduced Southern Ocean deep mixing and enhanced influx
of Pacific Deep Water into UCDW, inducing a water mass structure that was significantly different
from today. Poleward SWW intensification during the Late Holocene could then have reinforced
deep mixing along and across density surfaces, thus enhancing the release of accumulated CO; to

the atmosphere,,

55°S

3000

4000

Ocean Data View / DVA

70°S
90°'W 80°W 70°W 60°W 50°W 40°'W 62°S 60°S 58°S 56°S

Figure 1. Sample locations of Southern Ocean cold-water corals. (A) Map of Drake Passage coral
sampling locations at Sars Seamount (red), Cape Horn, and Burdwood Bank (blue). White line demarks
section shown in B. Thin gray and black lines indicate the mean positions of the Subantarctic Front (SAF),
the Polar Front (PF), and the Southern ACC front (SACC) (3). (B) Oxygen concentration section across
the Drake Passage (4). Pacific Southern Ocean (blue-filled circle and redfilled square) and Cape Horn
(blue-filled square) sampling locations were transferred into the Drake Passage section density structure
relative to the mean frontal positions. All other symbols indicate Sars Seamount and Burdwood Bank
sampling locations (SI Appendix, Table S1). Symbol color coding according to the modern water mass
structure in red (UCDW), green (LCDW), and blue (AAIW). Thin black lines indicate surfaces of neutral
density anomaly yn (in kg/m?) (5). Black arrows indicate the Southern Ocean overturning circulation,
i.e., the direction of upwelling deep waters and downwelling intermediate and bottom waters north and
south of the PF, respectively. Note the PDW-derived O, minimum at UCDW depths. Base map and

oxygen section were generated with ODV software.
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Figure 2. Results from Holocene Southern Ocean cold-water corals. Coldwater coral Nd isotope results
from the Drake Passage (including <0.5 ka BP coral data from ref. 24) and the South Pacific. Also shown
for comparison are previously published Nd isotope records from South Atlantic LCDW/AABW (gray
shading) cores TNO57-21 (4,981-m water depth; site 8) (gray triangles) and MD07-3076 (3770 m water
depth; site 7) (gray circles), South Pacific LCDW core PS75/073-2 (3,234-m water depth; site 3) (green
shading; not including measurements with analytical uncertainty >1 eNd), and South Atlantic AAIW core
GeoB2107-3 (1,048-m water depth; site 6) (lightblue shading). Site numbers refer to locations shown in
SI Appendix, Fig. S1. The gray bar at the y axis represents the 2 SD range of Burdwood Bank and Sars
Seamount seawater Nd isotopic compositions (yn =26.93— 28.23 kg/m3, eNd =-8.1 £ 0.5,2 SD, n=18;
see also SI Appendix, Fig. S3). The green bar indicates the Early Holocene phase of major grounding

line retreat of ice sheets in the Pacific sector of Antarctica.
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Figure 3. Drake Passage water mass mixing compared to Holocene climate parameters. All site numbers refer to
locations shown in SI Appendix, Fig. S1. (A) Interhemispheric extratropical temperature anomaly, where positive
values represent Northern Hemisphere positive anomalies and vice versa. (B) Excess rhenium (XSRe) from 1,015-
m water depth off Chile, located at hinge depth between high O2 (AAIW) and low O2 (PDW) (site 5). (C) Antarctic
Peninsula deuteriumisotope-based temperature record from James Ross Island (note reversed axis) (site 10). (D)
Accumulation rate of terrestrial organic carbon in a Patagonian fjord, recording SWW-induced fluvial input (site 4).
(E) Diatom-inferred conductivity as a tracer for SWW-controlled sea spray on Macquarie Island north of the PF (site
2). (F) Depth of southeast Australian Lake Gnotuk, indicative of SWWdriven precipitation—evaporation (P-E)
balance (site 1). (G) Summary panel of the latitudinal SWW trends, with peak northward intensity between ~7.5
and 5.5 ka BP highlighted by the yellow shading. (H) EPICA Dome C (EDC) ice core CO2 record (11-point running
mean) (site 13). (I) Drake Passage Nd isotope data from UCDW (red), LCDW (green), and AAIW depths (blue) (this
study and <0.5 ka BP coral data from ref. 5). Gray bar at the y axis represents the range of modern local seawater
Nd isotopic compositions (see legend of Fig. 2 for details). Thick colored lines in C, E, and F are 3-point running

means of the respective datasets.
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2. HEFEMBEHEE —MRAMRTHN T HIRRS

BEN: BB fengwy@sustech.edu.cn

DeFelice C, Mallick S, Saal A E, et al. An isotopically depleted lower mantle component is intrinsic
to the Hawaiian mantle plumelJ]. Nature Geoscience, 2019, 12(6): 487.

WE: R HE R L UE A RE R AR — Fh RO 2= 5 B A HOE B4y, (R 53 R SR e AN
o ERTRERE Mg, AT REk B HBIAE A T S AE A . X T EBER S, FAER T
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Kea JERIIHE X U U VE R A7 AR TR AT 1 06, RIEA 1S = h
Za BOA AR A R 2R 2 Ao FRATTA Bl oo 3 A 2 3R B IR S JE R B & s vl AR N
FH SIS B B VR X A B R R B o T AR AR . DRI, AT 2 W TR B
R TR 21 5 4L 70 2 ELRER AR T IR B i KL 3l o JE R BOMN AR s B B K L 3l
HASLEPBURIE, X R I SE B B R 285 40 0 A2 BB S A [ A 1 o ik — 2D HHE T,
BRI R AT BRI MR, TR N X R R AL R T Y, XS R AH AL,
BIFA TR

ABSTRACT: Most ocean island basalts sample an isotopically depleted mantle component, but the
origin of this component is unclear. It may come from either the entrained upper mantle or from a
reservoir intrinsic to the plume, sourced from the lower mantle. For Hawaii, the isotopically depleted
component is primarily sampled during the secondary rejuvenated-stage volcanism, 0.5-2 million
years after the initial shield-stage volcanism. However, it is also inferred in shield and post-shield
lavas. We analyse the radiogenic isotopic and trace element compositions of a suite of Mauna Kea
shield-stage tholeiites, and found that they have the same isotopic compositions as rejuvenated-
stage lavas. We use trace element models to show that these shield-stage basalts can be explained
as higher degree partial melts of a rejuvenated-stage source. Our data, therefore, show that the
depleted rejuvenated-stage component was directly sampled during shield-stage volcanism. The
common source for both shield-stage and secondary rejuvenated volcanism implies that the depleted

rejuvenated component is intrinsic to the Hawaiian mantle plume. It is further inferred that the
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mantle region from which the Hawaiian plume originates, probably in the lower mantle, is also

isotopically depleted, similar but not identical to the upper mantle.
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Figure 1 Radiogenic isotope data of Mauna Kea high-CaO basalts relative to shield-stage basalts of both

Hawaiian Kea and Loa-trend volcanoes, rejuvenated-stage basalts and Pacific MORBs. a—d, 2Pb/?*/Pb
versus 2°Pb/2%Pb (a), eNd versus ¥7Sr/*Sr (b), eHf versus eNd (c) and ¥’Sr/3°Sr versus 2°°Pb/2%Pb (d).
The thick line in a is the dividing line between Kea- and Loa-trend shield basalts58. The diagonal black

line in c is the terrestrial array®? and the field outlined with a thick black line in c is the calculated 100

Myr old lithosphere after MORB generation (Supplementary Information gives details). Error bars

represent the two-standard error of measurements. Literature data sources are given in the Supplementary

Information.
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Figure 2. Trace element patterns and models. a, Primitive mantle-normalized trace element patterns for
the HSDP reference suite samples (data references are in the Supplementary Information), high-CaO
basalts (this study) and high-CaO glasses** corrected to Fog by adding or subtracting olivine. b,
Rejuvenated-stage lavas from Honolulu Volcanics on Oahu, North Arch Volcanic Field and Kiekie basalts
from Niihau, corrected to Fog by adding or subtracting olivine, used for the partial melting model. c,
Results of our partial melting model relative to the range of values for high-CaO basalts enveloped by
the two black lines. d, Calculated source compositions in this study (same key in ¢) compared to those
of Dixon et al.'? (key in d). ‘Carb’ in d is carbonatite'?. The Supplementary Information give details and

data sources.
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BEN: HBEAR jiangxd@sustech. edu. cn

Oziel, L., Baudena, A., Ardyna, M. et al., Faster Atlantic currents drive poleward expansion of

temperate phytoplankton in the Arctic Ocean. Nature Communications. [J] (2020). 11(1), 1-8.
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(Emiliania huxleyi) %% 8] 70 Ai—— Ml RERR A A S KGR . DFFARRY], Sk
AR (3 Emiliania huxleyi) [ Ab MR 9 2 ZE RS AR, AN SG AT BRI
B ABTFERAE, JCUKEE ARV A LR Pa AR AT RE SR AR AT R P R A
EYIBERL AR

ABSTRACT: The Arctic marine biome, shrinking with increasing temperature and receding sea-
ice cover, is tightly connected to lower latitudes through the North Atlantic. By flowing northward
through the European Arctic Corridor (the main Arctic gateway where 80% of in- and outflow takes
place), the North Atlantic Waters transport most of the ocean heat, but also nutrients and
planktonic organisms toward the Arctic Ocean. Using satellite-derived altimetry observations, we
reveal an increase, up to two-fold, in North Atlantic current surface velocities over the last 24 years.
More importantly, we show evidence that the North Atlantic current and its variability shape the
spatial distribution of the coccolithophore Emiliania huxleyi (Ehux), a tracer for temperate
ecosystems. We further demonstrate that bio-advection, rather than water temperature as
previously assumed, is a major mechanism responsible for the recent poleward intrusions of
southern species like Ehux. Our findings confirm the biological and physical “Atlantification” of the

Arctic Ocean with potential alterations of the Arctic marine food web and biogeochemical cycles.

17



80°N

Fram Strait

76°N

72°N

64°N

60°N
20°W 0° 20°E 40°E 60°E

Figure 1. The European Arctic Corridor (EAC). Bathymetry and surface circulation. The Atlantic
currents are in red, the Arctic or Polar Waters are in blue and the Coastal Waters are in green. The

southern Barents Sea Polar Front is illustrated in black dashed line and separates the Atlantic Waters
from the colder and fresher waters from the North.
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Figure 2. Poleward expansion of Emiliania Huxleyi (EHux) in the European Arctic Corridor.
Comparison between 1998 (a) and 2015 (b). The initialization (inoculum) of virtual particles in
March are illustrated by brown dots. During 6 months, particles drift with the Norwegian Atlantic
Current (red arrows) as the ocean seasonally warms as illustrated by the northward expansion of the
4 <C isotherm. In August, the particles end up in positions indicated by the red dots. In the
background, remotely sensed PIC indicating coccolithophore biomass in summer (July—August—
September) is shown in blue colors. Areas with no data are in dark gray.
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Figure 3. Shifting position of the leading-edge Ehux bloom distribution. Shifting position from
ocean-color PIC (a), and the 3 Lagrangian experiments (b—d) for the last 19-years (1998-2016).
The comparison between the 1st Lagrangian experiment (EXP1, b) with the 2nd (EXP2, c) and the
3rd (EXP3, d) aims at estimating the relative contribution of currents (EXP2, constant temperature)
vs. temperature (EXP3, constant currents) on the total Ehux poleward expansion (EXP1, varying
temperature and currents). The right panel is a schematic illustration of the poleward expansion of
the Ehux with the winter 4 <C isotherm (lowest temperature for a ‘regular’ Ehux growth) in blue
and the summer bloom position (northern boundary) in red. The two extreme years 1998 (dashed)
and 2015 (solid) are represented. Arrows indicate the contribution from temperature and/or currents
keeping the same color code.
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4. HIRITERGS

BPEN: MINEE linjiabo7@gmail.com

Hulot G, Finlay C C, Constable C G, et al. The magnetic field of planet Earth[J]. Space science
reviews, 2010, 152(1-4): 159-222.
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ABSTRACT: The magnetic field of the Earth is by far the best documented magnetic field of all
known planets. Considerable progress has been made in our understanding of its characteristics and
properties, thanks to the convergence of many different approaches and to the remarkable fact that
surface rocks have quietly recorded much of its history. The usefulness of magnetic field charts for
navigation and the dedication of a few individuals have also led to the patient construction of some
of the longest series of quantitative observations in the history of science. More recently even more
systematic observations have been made possible from space, leading to the possibility of observing
the Earth’s magnetic field in much more details than was previously possible. The progressive
increase in computer power was also crucial, leading to advanced ways of handling and analyzing

this considerable corpus of data. This possibility, together with the recent development of numerical
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simulations, has led to the development of a very active field in Earth science. In this paper, we
make an attempt to provide an overview of where the scientific community currently stands in terms
of observing, interpreting and understanding the past and present behavior of the so-called main
magnetic field produced within the Earth’s core. The various types of data are introduced and their
specific properties explained. The way those data can be used to derive the time evolution of the
core field, when this is possible, or statistical information, when no other option is available, is next
described. Special care is taken to explain how information derived from each type of data can be
patched together into a consistent description of how the core field has been behaving in the past.
Interpretations of this behavior, from the shortest (1 yr) to the longest (virtually the age of the Earth)
time scales are finally reviewed, underlining the respective roles of the magnetohydodynamics at

work in the core, and of the slow dynamic evolution of the planet as a whole.
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BEN: ZHEM 1iyj3@sustech. edu. cn

Dyment J, Szitkar F, Levaillant D. Ridge propagation, oceanic core complexes, and ultramafic-
hosted hydrothermalism at Rainbow (MAR 36° N): Insights from a multi-scale magnetic
exploration[J]. Earth and  Planetary  Science Letters, 2018, 502: 23-31.
https://doi.org/10.1016/j.epsl.2018.08.054.
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ABSTRACT : A high-resolution magnetic survey conducted over the apparently inactive
ultramafic-hosted hydrothermal site Clamstone reveals a positive magnetic anomaly, in accordance
with the magnetic response of other ultramafic-hosted sites known to date. Here this magnetic
signature is mainly the result of inplace bulk-magnetized serpentinite underlying the site rather than
any concentration of magnetite within the stockwork zone, the latter being probably negligible due
to the limited fluid venting. Conversely, the nearby high-temperature active ultramafic-hosted
hydrothermal site Rainbow illustrates the key contribution of hydrothermal activity in producing
large amounts of magnetite in stockwork zones within ultramafics. At a larger scale, we propose
from the analysis of sea-surface magnetic anomalies that the underlying Rainbow Hill has been
formed as an oceanic core complex associated with the Amar Minor North segment, later dismantled
by the northward propagation of the Amar Minor South segment and the coeval recession of the
Amar Minor North segment. This model solves the apparent paradox of a hightemperature
hydrothermal site sitting on an oceanic core complex usually associated with cold, poorly magmatic

spreading environments: the core complex belongs to the cold, receding Amar Minor North segment
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whereas the heat fueling site Rainbow comes from the hot, propagating Amar Minor South segment.
It also explains why the Rainbow Hill, although interpreted as an oceanic core complex, lacks the
typical corrugations of such core complexes — the latter have been dismantled by the deformation

associated with the northward propagation of the non-transform offset.
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Figure 1. Magnetic anomalies in the Rainbow area at different altitudes and scales. (A) Regional sea-
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surface RTP magnetic anomaly obtained by combining the available shipborne magnetic anomaly
profiles. The Rainbow Hill is associated with weaker signal. Magnetic polarity reversals up to Chron 2A
are seen on both ridge flanks. (B) Equivalent magnetization and RTP anomaly at 50 m altitude over the
Rainbow Hill. (C) Idem as (B) for the 10 m altitude magnetic data over UMHS Clamstone. (D) Idem as

(B) for the 10 m altitude magnetic data over UMHS Rainbow.
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Figure 2. Proposed schematic evolution of the Rainbow area at 1 Ma, 0.5 Ma and 0 Ma. The deformed
area (in red) corresponds to a sliver of crust, here the main part of an oceanic core complex (OCC),
formed on the North-American plate and transferred to the African plate by the northward propagation
of the Amar Minor South segment, the recession of the Amar Minor North segment, and the progressive
northward shift of the non-transform offset between the two segments. The propagation isolates the body
of the OCC from its breakaway, destroys the corrugations, and explains why high temperature

hydrothermal sites exist on ultramafic seafloor formed at a poorly magmatic spreading center.
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BHEEN: FBEL  11930589@mail. sustech. edu. cn e

Winter, A., Zanchettin, D., Lachniet, M. et al. Initiation of a stable convective hydroclimatic regime in
Central America circa 9000 years BP[J]. Nat Commun 11, 716 (2020).
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ABSTRACT: Many Holocene hydroclimate records show rainfall changes that vary with local
orbital insolation. However, some tropical regions display rainfall evolution that differs from
gradual precessional pacing, suggesting that direct rainfall forcing effects were predominantly
driven by sea-surface temperature thresholds or inter-ocean temperature gradients. Here we present
a 12,000 yr continuous U/Th-dated precipitation record from a Guatemalan speleothem showing
that Central American rainfall increased within a 2000 yr period from a persistently dry state to an
active convective regime at 9000 yr BP and has remained strong thereafter. Our data suggest that
the Holocene evolution of Central American rainfall was driven by exceeding a temperature
threshold in the nearby tropical oceans. The sensitivity of this region to slow changes in radiative

forcing is thus strongly mediated by internal dynamics acting on much faster time scales.
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Figure 1. Comparison of a the Guatemala speleothem GU-RM 1 precipitation proxy with b 15°N July 21
insolation, ¢ sea-surface temperature (SST) in the Cariaco Basin from Mg/Ca proxy~/, d the inferred land
surface temperature for the Petén region of Guatemala from pollen in Lake Petén Itza sediments’, and e
the Pa/Th ratio’, a proxy for the strength of the Atlantic Meridional Overturning Circulation (AMOC),
f the SST near Grenada?? (gray line with circles), and g Caribbean SST22 (black line with crosses).
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C. Kissel, C. Laj,, et al. Past environmental and circulation changes in the South China Sea:

Input from the magnetic properties of deep-sea sediments[J]. Quaternary Science Reviews,
2020,236.
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ABSTRACT: The South China Sea, located at the transition between the Pacific and the Indian
Ocean, receives every year, mainly during the rain season, enormous amounts of river sediments
originating from the erosion/ weathering of rocks in the catchment basins. At sea, these sediments
are carried by different water masses to their deposition site and they constitute a unique archive for

past environmental studies in this region. The magnetic fraction of deep-sea sediments, though
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forming a minority in volume, provides incredibly valuable information for paleoceanographic
reconstructions, as long as its provenance and source-to-sink processes are well constrained. After
a brief description of the climatic, sedimentological and oceanographic context of the South China
Sea (SCS), a review of the information available so far in the literature about the magnetic properties
of SCS sediments is presented. It shows a large variety of interpretations/conclusions that finally
results in a rather unclear picture. Because in such a context, the characterization of the sediment at
the source is critical, the magnetic properties recently obtained from a set of samples from rivers
and marine surface sediments are summarized to describe the present day situation. They are then
used to interpret paleorecords from a set of seven marine cores distributed from the southern to the
northern basins at different water depths and all covering at least the last climatic cycle. The results
reported here for the first time suggest that the magnetic mineralogy remains rather stable in time
on land and that its time and spatial distribution at sea is an interplay of changes in sea level and
deep-sea circulation. During low sea level periods, bottom deep-sea circulation is weak and the
deposited sediment originates from the proximal rivers. On the contrary, during high sea level, the
circulation is enhanced, transporting more sediment most likely from Taiwan and Luzon, to the
northwestern part of the SCS and also, in smaller proportion, to the southern basin where it mixes
with the local river-borne sediment. By comparing the two longest records, we observe that this
pattern is repeated over the last 900 ka. Superimposed to the 100 kyr cyclicity we also observe a
longer-term evolution with a maximum in the bottom current strength around 500 ka coinciding
with global changes in the deep ocean circulation and carbon cycle. These new results, based on a
wide spectrum of magnetic properties of numerous marine sedimentary cores from the SCS, show
that the magnetic fraction yields important insights into past changes of the sedimentary pathways,

in particular the dynamic of the deep-sea circulation, depending on the global climatic context.
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Figure 1. Variations of the S-ratio in the southern and northern basins as measured in the longest cores
(ODP 1143 and 1145, respectively) covering the last 900 ka. The LR04 stack (Lisiecki and Raymo, 2005)
is given as a guide for the climatic stages in (a). The two S-ratio records from southern ODP site 1143
(b) and northern ODP site 1145 (c) were used to calculate the A S-ratio between the north and the south
(d). In (d), the 100 kyr filtering and long-term polynomial fit are also reported as grey and black curves,
respectively. The AS-ratio is compared in (e) to the benthic d13C record from the western equatorial
Pacific (Dang et al., 2020) and in (f) to the coarse fraction index produced by Bassinot et al. (1994). The
light yellow vertical rectangles are for interglacial stages and the green one is for the 813C max II
coinciding with the lowest carbonate dissolution and lowest DS-ratio, all illustrating enhanced deep-sea
circulation. (For interpretation of the references to color in this figure legend, the reader is referred to the

Web version of this article.)
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Liu G, Li X, Chiang H W, et al. On the glacial-interglacial variability of the Asian monsoon in
speleothem 580 records [J].Science Advances, 2020, 6 : eaay8189

BE: RGN EAFARMRICR T CLAR] 1P RGE M R34, il st/ k]
—[E VKRB A ATI IR NBE . ASCIRIE T =AARMX A F AR R Id R, FHFoi 7 I
IR XU FAFAEAE L 25 180 ka [ARAK, I =AMl DX 5 1 D MU 28 JXU 2 S22 S Ik AR BT B2 22 X
oA FATKIN, FEEZE ROKIRIERIC FAE VKA -[RIDK IR A IRR, AR5 15
Wi 2t 7 1) K I E UK AR A TBB /N o X LA A T BE S 1 FE UK HHE 2 KR 3820 P
5| S B R PR 4R A 21 2 PR T R, AT R Y DK B K P T A PR A 32 400 ol Y e o 2 s 1
Pt [E 2B . FATIRX A0S A 7K S-S e RN, SR 1 oKL S AR 3R Bl AE
ABSTRACT: While Asian monsoon (AM) changes have been clearly captured in Chinese
speleothem oxygen isotope (5'80) records, the lack of glacial-interglacial variability in the records
remains puzzling. Here, we report speleothem 580 records from three locations along the trajectory
of the Indian summer monsoon (ISM), a major branch of the AM, and characterize AM rainfall over
the past 180,000 years. We have found that the records close to the monsoon moisture source show
large glacial-interglacial variability, which then decreases landward. These changes likely reflect a
stronger oxygen isotope fractionation associated with progressive rainout of AM moisture during
glacial periods, possibly due to a larger temperature gradient and suppressed plant transpiration. We
term this effect, which counteracts the forcing of glacial boundary conditions, the moisture transport

pathway effect.
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Figure 1. Sample locations. The black arrows represent the present-day averaged June-July-August (JJA)
wind pattern 10 m above sea level [data from the National Centers for Environmental Prediction/National
Center for Atmospheric Research Reanalysis monthly mean (1981 to 2010) (58)]. The insert shows the
AM system [modified after (59)]. The circled numbers mark the three strategic cave sites along the
monsoon trajectory (1, CBoB; 2, CM; and 3, SEY). The stars mark the Mawmluh (21, 26), Hulu(60),
Dongge (2, 61, 62), and Sanbao (1, 2) caves; and squares mark marine sediment cores SO93-126KL (27)
and SO189-39KL (39) for reference.
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Figure 2. Spatial-temporal comparison of speleothem §'®0 records from mainland Southeast Asia over
the past 40 ka. The records obtained from the CBoB and Mawmluh (21, 26) (site 1), CM (site 2), and
SEY (site 3) caves are shown in red, pink, and purple, respectively. Note that the 180 in those
records from locations other than CBoB has been corrected for temperature effect during calcite
precipitation (see details in Materials and Methods). We further smoothed each record using 1000-year
averages (thick lines). The shaded envelopes indicate the range of 1  uncertainty of the 180 values.
The comparison shows a broad 180-depletion trend from coastal sites to inland, associated with the
progressive rainout effect on water isotopes. In addition, the isotopic gradient was larger during the

LGM compared with today.
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Figure 3. Spatial-temporal comparison of speleothem 3'®0 records from the SEY, Dongge (2) and Sanbao
(1) caves in southern China during MIS 5. The summer(21 July) insolation at 65°N (the gray curve) is
also plotted for comparison. To facilitate the comparison, we aligned the speleothem §'%0 values during
MIS 5c with the insolation peak. The dashed lines, drawn from the MIS 5S¢ insolation peak, indicate the

difference among the three records in their amplitudes of '®0 minima during MIS 5.
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Adebisi M A . Ground Magnetic Survey for the Investigation of Iron Ore Deposit at Oke-Aro in
Iseyin East, South-Western Nigeria[J]. International Journal of Geosciences, 2018, 09(7):415-
427,

T 76 Je H AR 7E e 3814 Iseyin(Lat. 7.99883°N to Lat. 7.99933°N, Long. 3.57900°E to Long.
3.57990°E)HEAT T — R 7 A& 75 A7 AE A ) by TR R o AR RN LT 1 10 2 e Pl ) 2%,
5% 100 K, AHELIEIRE 5 KAIILL, 351518 70A(G-856ax) il Ze ARk 10 Kl & — k17
SEEE o SRR SR A B AT RS AR I, DAY AT Rm o« FRATE I v SRR e o T
G (AR E SR AR T, TSR B S50 FH ok 8 37, — i R = 4 5 P o R 5 0K 122 X
R h— e m . AR X . HorhRidd i R AE AL R M, TR R MG
Yo IR R B AT BAEIE T, )2 ARERCK 8 nT IERH 25/ 6nT
SRR S EARAE T B 18 Peter MBI, SR T BERIRFE, SEPRIRHUE IR
Sy 6.25 Ko ARHEATZI DTS S TR, S A RENERIUNE R, TR H AR
FF 51X 3 BT A ) b R385 PR 5% A ) T Okee-Aro $BIX IOBRE 1 6 42

ABSTRACT: A ground magnetic survey was carried out to investigate the presence of iron ore at
a location (Lat. 7.99883°N to Lat. 7.99933°N, Long. 3.57900°E to Long. 3.57990°E) in Iseyin, Oyo
State, South-western Nigeria. Ten magnetic traverses each 100 m long at a separation of 5 m were
run West-East. Magnetic intensity was taken at intervals of 10 m along each traverse line using the
proton precession magnetometer (G-856 AX). The measured magnetic field data were corrected for
drift and were presented as profiles. The profiles were interpreted by calculating the depth to the top
of anomalies. The data obtained were used to construct magnetic anomaly maps in 2D and 3D. The
magnetic survey results delineated this location into some high and low magnetic field intensity
regions. The regions of high magnetic field anomaly indicated the presence of materials with high
susceptibility which was suspected to be iron compounds. The quantitative and qualitative analyses
on interpretations of field data collected were given, while these results provided values for the total

component measurements of ground magnetic anomaly that widely ranged between a maximum
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positive peak result of 8 nT and to a minimum negative peak result of —6 nT. Using Peter’s half
slope technique, depth to the basement was assessed, which actually provided a maximum depth to
basement of 6.25 m. From the knowledge of the geology of the area and also, the magnetic survey
employed information, therefore, we can finally conclude that, the study area is under laid by
geologic structures which favour the accumulation of iron-ore minerals deposit at Oke-Aro area in

Iseyin.

Figure 1. Revealed the magnetic-field in (a) 2-Dimensional, (b) 3-Dimensional contour map plotted for
the whole survey area.
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Boyd P W, Ellwood M J, Tagliabue A, et al. Biotic and abiotic retention, recycling and

remineralization of metals in the ocean[J]. Nature Geoscience, 2017, 10(3):167-173.
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ABSTRACT: Trace metals shape both the biogeochemical functioning and biological structure of
oceanic provinces. Trace metal biogeochemistry has primarily focused on modes of external supply
of metals from aeolian, hydrothermal, sedimentary and other sources. However, metals also undergo
internal transformations such as abiotic and biotic retention, recycling and remineralization. The
role of these internal transformations in metal biogeochemical cycling is now coming into focus.
First, the retention of metals by biota in the surface ocean for days, weeks or months depends on
taxon-specific metal requirements of phytoplankton, and on their ultimate fate: that is, viral lysis,
senescence, grazing and/or export to depth. Rapid recycling of metals in the surface ocean can
extend seasonal productivity by maintaining higher levels of metal bioavailability compared to the
influence of external metal input alone. As metal-containing organic particles are exported from the

surface ocean, different metals exhibit distinct patterns of remineralization with depth. These
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patterns are mediated by a wide range of physicochemical and microbial processes such as the
ability of particles to sorb metals, and are influenced by the mineral and organic characteristics of
sinking particles. We conclude that internal metal transformations play an essential role in

controlling metal bioavailability, phytoplankton distributions and the subsurface resupply of metals.

Deep chlorophyll maximum

Figure 1: Schematic of modes of ‘new’ iron supply (orange arrows) and iron retention mechanisms within
the surface mixed layer. Abiotic retention (left box) includes rapid transfer of aerosol iron to soluble
pools (that is, Cascade7) and photochemically mediated colloid dissolution34. Biotic retention (right box)
is driven by acquisition (for example, aerosol capture by diazotrophs36) and interactions between iron
supply, differing iron quotas (pmol 1-1) within natural communities (left-to-right: diatom39, autotrophic
flagellate39, picoprokaryote39, picoeukaryote39, heterotrophic bacterium39) and their fate (export
(downward blue arrow) or grazing/lysis (circular blue arrows)). Microbial ligand (L) release retains
metals in solution (denoted by the partial chemical structure of the enterobactin siderophore) and is
stimulated by new metal supply25,26. The virus represents putative iron recycling through progeny
phages33. Horizontal blue arrows denote exchange between the dissolved and other pools mediated by

ligands.
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