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(a) Pliocene cooling (4.8~1.4 Ma)
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Yi Zhong, Qingsong Liu, Zhong Chen”, et al. Tectonic and paleoceanographyic
conditions during the formation of ferromanganese nodules from the northern South
China Sea based on the high-resolution geochemistry, mineralogy and isotopes, Marine
Geology, 2019, 410, 146~163.

Yi Zhong, Zhong Chen, Qingsong Liu*, et al., Evolution of a deep-water
ferromanganese nodule in the South China Sea in response to Pacific deep-water
circulation and continental weathering during the Plio-Pleistocene, Quaternary Science
Reviews, 2020, 229, 106106. https://doi.org/10.1016/j.quascirev.2019.106106.
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Shannon J. Haynes, Kenneth G. MacLeod, Jean-Baptiste Ladant, et al., Constraining sources and
relative flow rates of bottom waters in the Late Cretaceous Pacific Ocean [J], Geology, 2020, 48:
509-513. Doi: 10.1130/g47197.1
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ABSTRACT: Geochemical data suggest that ocean circulation patterns changed over a period of
longterm cooling during the last 10 m.y. of the Cretaceous (late Campanian—Maastrichtian).
Proposed changes include enhanced deep-water formation in the South Atlantic and/or Indian
sectors of the Southern Ocean, initiation or enhanced deep-water formation in the North Atlantic,
and alternating regions of deep convection in the North and South Pacific. Existing geochemical
data do not allow simple confirmation or rejection of any of these scenarios. To test Pacific
circulation during the Maastrichtian, we measured neodymium isotopic (eNd) values from four
Pacific Deep-Sea Drilling Project and Ocean Drilling Program sites and compare results both to

Earth system model simulations using Maastrichtian paleogeography and to previous studies.
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Pacific eéNd results consistently show a small negative eNd excursion during a well-documented,
~1-3 m.y. early Maastrichtian cooling pulse (EMCP) but no other consistent trends across the late
Campanian—late Maastrichtian interval (~10 m.y.). Model results show that different CO2 forcings
lead to changes in rates, but not patterns, of circulation. These combined results support the
existence of a sustained source region for intermediate and deep waters in the southwestern Pacific
throughout the late Campanian—Maastrichtian and indicate that changes in éNd values during the
EMCEP reflect an increased rate of overturning in the Pacific rather than changes in the source area

of Pacific bottom waters.
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Figure 1. Compilation of new and published Pacific Ocean eNd(t) data from 80 to 65 Ma. See Figure
1 for location abbreviations. Unless otherwise indicated by an asterisk (for leachates), all Nd was
extracted from fish debris. Point markers indicate paleowater depth as follows: line symbols, 0—1.5
km; shapes with no infill, 1.6-2.5 km; gray infill, 2.6-3.5 km; black infill, >3.5 km. Sources for
eNd(t): Deep Sea Drilling Project (DSDP) Sites 289, 317, 463, Ocean Drilling Program (ODP) Site
1186—this study (bold); DSDP Site 323—Thomas et al. (2014), Moiroud et al. (2016); DSDP Site
464—Hague et al. (2012); DSDP Site 596—Thomas et al. (2014); ODP Site 886—MacLeod et al.
(2008); ODP Site 1208—Hague et al. (2012), Murphy and Thomas (2012); ODP Site 1209—
Thomas (2004), Frank et al. (2005); ODP Site 1210— Jung et al. (2013), Frank et al. (2005); ODP
Site 1211—Thomas (2004). Ages are consistent with 2012 Geologic Time Scale (Gradstein et al.,
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2012). Camp.-Maas.—Campanian-Maastrichtian, EMCP—early Maastrichtian cooling pulse; K-
Pg—Cretaceous-Paleogene.

4x P1CO,

2x PI CO,

Ideal water age

Younger Older

Figure 2. Ocean-climate model simulations of ideal water mass age at 1000 and 3000 m below
sea level in the Maastrichtian with 2% and 4x pre-industrial (PI) CO2 concentrations (560 and
1120 ppmv, respectively). Continents are shaded in gray; red contours are maximal Southern
Hemisphere late winter (September) mixed-layer depth (1000 m conto
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Hepworth L N, Daly S J, Gertisser R, et al. Rapid crystallization of precious-
metal mineralized layers in mafic magmatic systems[J]. Nature Geoscience, 2020, doi:
10.1038/s41561-020-0568-3
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ABSTRACT: The solidified remnants of mafic magmatic systems host the greatest concentrations
of platinum-group metals in the Earth’s crust. Our understanding of precious-metal mineralization
in these intrusive bodies is underpinned by a traditional view of magma chamber processes and
crystal mush solidification. However, considerable uncertainty remains regarding the physical and
temporal controls on concentrating these critical metals, despite their importance to modern society.
We present high-precision 37Sr/%Sr analyses of plagioclase and clinopyroxene from within
centimetre-thick precious-metal-enriched layers in the Palacogene open-system Rum layered
intrusion (northwest Scotland). Isotopic heterogeneity is present between plagioclase crystals,
between clinopyroxene and plagioclase and within plagioclase crystals throughout the studied
section. On the basis of these observations, we demonstrate that platinum-group element

mineralization formed by repeated small-volume reactive melt percolation events. The preservation
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of strontium isotope heterogeneities at 10-100 pm length scales implies cooling of the melts that
formed the precious-metal-rich layers occurred at rates greater than 1 °C per year, and cooling to
diffusive closure within tens to hundreds of years. Our data highlight the importance of cyclic
dissolution—recrystallization events within the crystal mush and raise the prospect that precious-

metal-bearing mafic intrusions may form by repeated self-intrusion during cooling and solidification.
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Figure 1. Schematic cartoon illustrating the reactive percolation model discussed in the text. a, The entire
Unit 10 sequence. b, Representative field photograph showing typical distributions of intrusive peridotite
(highlighted) in outcrop. ¢, Conceptual illustration (based on the field relationships) of the formation of
strontium isotope heterogeneities (¥’Sr/*°Sr values are indicative only) during the formation of one
percolation zone (scale is approximate). Note the leading fronts or basal/top contacts of percolation zones
(dark green) locally develop chromitite sensu stricto, whereas chain-textured Cr-spinel seams signifying
porous reactive flow form around olivine crystals. Reactive percolation zones may locally thin, thicken
and bifurcate. The presence of > 100 Cr-spinel seams throughout the Unit 10 lower peridotite implies
that numerous percolation zones such as those illustrated in ¢ must have existed. The observation that
some Cr-spinel seams bifurcate means that the number of replenishments may be less than the number
of Cr-spinel seams, and there is no requirement in our model for ‘stratigraphically’ higher Cr-spinel

seams to postdate those that lie underneath them.
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Brandon, M., Landais, A., Duchamp-Alphonse, S., et al. (2020). Exceptionally h.ig‘h biosphere

productivity at the beginning of Marine Isotopic Stage 11. Nature Communications, 11(1), 1-10.
FHE: VKHA-Ta1 UK ARG P o KA A T 3 O3 R AR T K A AR R
SR 5 A B B G 1) 4 BR AR WD BEL A 7 0 R DR AT) SR AN 2 o ASBIE 5008 W B B Kt o
RIZRI R OGS HEAT R AL R 04T, 58— ORI T 0 i) MIS 11 AIOKEHZ b3 5 BRI
A0 sk, EE T E 445 ka LUREBRAEVIEI R T). BARERW, MHETHERRA
1B, MRUKIAZIERE 5 A AE P Jim 10 -30%. S50 AT M AR LRI, AR O 2R 1)
IEG TR AR DA RE R — B AT Ay A P B A 7 g e g R kR MIS 11 LA
BBk, FIEHHZ IR 5 2R

ABSTRACT: Significant changes in atmospheric CO; over glacial-interglacial cycles have mainly
been attributed to the Southern Ocean through physical and biological processes. However, little is
known about the contribution of global biosphere productivity, associated with important CO; fluxes.
Here we present the first high resolution record of A!'7O of O, in the Antarctic EPICA Dome C ice
core over Termination V and Marine Isotopic Stage (MIS) 11 and reconstruct the global oxygen
biosphere productivity over the last 445 ka. Our data show that compared to the younger
terminations, biosphere productivity at the end of Termination V is 10 to 30 % higher. Comparisons
with local palaeo observations suggest that strong terrestrial productivity in a context of low
eccentricity might explain this pattern. We propose that higher biosphere productivity could have
maintained low atmospheric CO; at the beginning of MIS 11, thus highlighting its control on the

global climate during Termination V.
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(light green: record presented in Blunier et al. covering the last 400 ka; dark green: new record with
error bars showing the standard deviation of £6 per meg). b atmospheric CO; variations over the
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Figure 2. Global and regional productivity records since 450 ka. a Eccentricity. b CO; record (ppmv).
¢ Reconstructed envelop for the ratio between global biosphere productivity and pre-industrial
biosphere productivity as inferred from AYO of O, at age t (interpolation to 200 years and 101
binomial smoothing with Igor software). d 5*0atm record from the EDC ice core. e LR04 Sea level
stack (m compared to present) on AICC2012 timescale. f Trees, shrubs and Picea pollen (%); g Si/Ti
ratio; a proxy of biogenic silica normalised to detrital, reflecting the changes in diatom productivity
in the lake. h Pollen abundance (grains.cm~3) of ODP Site 646. i Arboreal and Quercus robur pollen
records (%) from Lake Ohrid, Balkan Peninsula. j Alkenone mass accumulation rate (MAR) (ug
m~2 year ') and TOC MAR (mg-m2 year ') records at Site PS2489-2/0DP1090. k TOC/CaCOs
ratio at Site PS2489-2/0DP1090, Atlantic Southern Ocean. The horizontal dotted line separates the
ice core records presented on the AICC2012 timescale (above the line) and the terrestrial and
oceanic records presented on the age model of each core (under the line). The grey shadow bars
represent the period of rapid increase in atmospheric COs.
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BEN: XUE inewway@163.com

Qingsheng Guan, Tao Zhang et al. New magnetic data indicate successive ridge jumps and

rotations of seafloor spreading in the South China Sea [J]. Earth and Space Science, 2020,
doi.org/10.1002/essoar:10502989.1

T BRI E SR AL T — B B I R I B(ESB) Y /e 78 i S S A A . R
I3k BB R A X — B R AR, JR4S & 7 10DP 349/367/368 fil I HIAH < E 4 Al
FERSRIEAT L FE T UL, JATIR S T — NS0 HE R  ESB H b 7o A5
ESB H RS Tk 46T~ 30ma (Clln), £ 1EF~ 16ma (C5Br). 143%J5 FI7E C6Cr A1 CSEr
Z A ST IS £ e, /£ CSDr A SR I AT e . ket E S8 5T IkR
SEIMTTHEE, BT — RS B . Xk AR, £ C9r. C8n M1 CTn K
AT AT R ERIE, £ C5Dr AR T —NREDERIT . 1) B H = (O R AL I 38 2 [ R
BHZEL) 184 A, FHHESRIILEE T 7O B W 461 C1or—CTre [REERITAEY 7K
B PRSI £ e, IF5 AR AT o A THENINX L ERAT A% & I 4 5K A% b 1) 8 W A,
TR e e JE L A R A A 3 R ) 0 2

ABSTRACT: New shipborne surveys provide a closely spaced magnetic anomaly dataset covering
the East Subbasin (ESB) of the South China Sea (SCS). Magnetic anomalies of seafloor spreading
are identified using the dataset supplemented with previous data and age constraints from recent
International Ocean Discovery Program Expeditions 349 and 367/368 holes. We present a high-
resolution oceanic crustal age model and associated magnetic lineations of the ESB based on
identified magnetic anomaly picks. Seafloor spreading in the ESB initiated at ~30 Ma (C11n) and
terminated at ~16 Ma (C5Br). The spreading direction has experienced a gradual counterclockwise
rotation between C6Cr and C5Er and a significant counterclockwise rotation at C5Dr. The spreading
rotations reorganized the orientation and segmentation of the spreading ridge, resulting in the
formation of a series of S-shaped fracture zones. The interpretation of the magnetic lineations
reveals that three southward ridge jumps occurred at C9r, C8n, and C7n and a synchronous jump
occurred at C5Dr. Three southward ridge jumps contributed to a total difference of ~184 km in the

distance between the two flanks and left the paired magnetic lineations C10r-C7r on the present-day
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north flank. The synchronous jump caused the spreading ridge to rotate rapidly counterclockwise
and obliquely intersect the existing seafloor. We postulate that these ridge jumps and rotations are
common processes during seafloor spreading reorientation and are dynamic responses to the plate

or microplate tectonics around the SCS.
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Figure 1. Location of the SCS and tracks of magnetic profiles. Red box marks the research area of this
study. Red lines indicate sea surface magnetic tracks. Yellow stars indicate the drilling sites of IODP
Expedition 349 (Li et al., 2015). Yellow squares indicate the drilling sites of IODP Expeditions 367 and
368 (Sun et al., 2018). Black dashed lines indicate the continent-ocean boundary determined from the
vertical gravity gradient (Sandwell et al., 2014). The upper left inset shows the plate tectonic setting. The
lower left inset shows supplementary magnetic tracks obtained from the National Centers for
Environmental Information. XSI, Xisha Islands; ZSI, Zhongsha Islands; ARRSZ, Ailaoshan-Red River
Shear Zone; MT, Manila Trench; UBFZ, Ulugan Bay Fault Zone; IAP, Indo-Australian Plate; PSP,
Philippine Sea Plate; PP, Pacific Plate.
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Figure 3. Structural sketch of the study area. (a) The PSCS subducted southward during the early
spreading stage of the SCS. (b) The subduction direction of the PSCS gradually changed to the southeast,
with the counterclockwise rotation of Borneo. (¢) and (d) are schematic models of (a) and (b), respectively.
ARRSZ, Ailaoshan-Red River Shear Zone. EVBFZ, East Vietnam Boundary Fault Zone. PSP, Philippine
Sea Plate.

21
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BEAN: ZREME liyj3@sustech.edu.cn
Fabian K, Shcherbakov V P. The magnetization of the ocean floor: Stress and fracturing of

titanomagnetite particles by low-temperature oxidation[J]. Geophysical Journal International,

2020, 221(3): 2104-2112.
FE: R R AT RENRM) 3 22 SRR R ORL ™ A, e v H s I 22 AR S A i
o XMEMEFRAERT 5 pm WBURLH = AR I 4 2E5E, X T RRBE NS NRM 58 FE 1K
KARIRIE . AL, BATVEIT RN HOTRE, FFAR — P& A1) 5 S ARG TE BT
L, SRAMIRERTEARREEA ORI A R, o HICR B 5 R B oK KB . 5 — i
FHIRR R A I SO UE B, X A O 00 28] (0 S AR PEE T o W R A AR A R AR B o
BEAS A At 2 T SR A S O R AT R A P9 SR RDRS RS2 23 A1 R TU i 4 245 11 R~
TEFE, 5 SAROTIN 2 (i 26 s R 1 2 RSE — B B B AR Dy 26 i S0 1
R LR RE: (1) 5250 2 I #GS FE AP IIR UL TF LA TR IR E 200400 °C, HLR T 500K/
(2) TFEINFAE] 400-500 °CA BEIRTF BB 2= 0.8 TE R iR [E VA F di o ST AR PF I =
THE R B 511 40 ka HAR] NRM 58 FEPOE FRAIG, X2 BT H BPE B I 7R (R Bk
1 UKL P 58 R0 5 R S0RE T B 4 1) R DR S PR BT L 5| A A A 5 P AR e

ABSTRACT:The natural remanent magnetization (NRM) of the ocean floor is carried by
titanomagnetite grains that undergo low-temperature oxidation after initial cooling. Progressing
oxidation is known to generate shrinkage cracks in grains larger than approximately Sum, and is
suspected to control the long wavelength variation of NRM-intensity across the ocean floor. Here
we develop a quantitative theory of single-phase oxidation and crack formation by solving the
vacancy-diffusion equation that describes the oxidation process for spherical titanomagnetite
particles, where the diffusion coefficient strongly decreases with vacancy concentration. The latter
dependence has been experimentally demonstrated and is essential to explain the peculiarities of the
observed variations of oxidation-degree with ocean-floor age. The calculated diffusion profiles
provide the exact stress distributions inside oxidized titanomagnetite spheres, and predict a size limit
for shrinkage-crack formation that agrees with microscopic observations of crack appearance in
ocean-floor basalt samples. The new diffusion model provides a unified explanation of long-known
experimental facts that (1) temperatures for the onset of low-temperature oxidation during

laboratory heating are theoretically estimated as 200-400 °C, depending on grain size and (2) that
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heating to 400-500 °C is required to obtain a sufficiently high degree of oxidation z = 0.8 for the

development of high-temperature exsolution lamellae. Calculations for ocean-floor conditions

quantitatively suggest that a rapid decrease of NRM intensity during the first 40 ka results from a

deflection of magnetization by strong stresses that emerge in titanomagnetite grains of subcritical

sizes, and randomization of domain-state by crack formation in larger grains.
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Figure 1. Left-hand panel: model results for the duration to central oxidation states z = 0.25, 0.5, 0.75,

0.95 for spherical TM particles of radius R = 1 um (solid lines) and R = 10 um (dashed) as function of

temperature. Right-hand panel: duration to central oxidation state z = 0.95 for spherical TM particles at
temperatures T = 300, 400, 500, 600 K as function of particle radius. Calculations use p = 9500 kB K,
and EO = 10500 kB K.
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Jaroslav Klokonik, Kosteleck J, Ale Bezdék, et al. A 200 km suspected impact crater Kotuykanskaya
near Popigai, Siberia, in the light of new gravity aspects from EIGEN 6C4, and other data/J].
Scientific Reports, 2020, 10(1):6093

FHE: AP A B T € R 2 775 4R I (Popigai) FiHE— > 200 2 HLIBELAR A 5T
Kotuykanskaya. FA1E 15 77 TG (45 5 85, $Rahi% i S 500 Marussi 5K
B, AR R, AR LR RIARTE, X R AR T A A I
A EIGEN 6C4, ZM AR 73 #1410 km, AL 10 milliGals, BRFEATIEMEH 17RA

EMAG2 FR A (RS, 5mi J AT BE XA A AR A IEIE A, AT AR T 2480 3 FR B2 I R Y

ABSTRACT: We provide arguments in favour of impact origin of a 200 km suspected impact
crater Kotuykanskaya near Popigai, Siberia, Russia. We use the gravity aspects (gravity
disturbances, the Marussi tensor of the second derivatives of the disturbing geopotential, the gravity
invariants and their specific ratio, the strike angles and the virtual deformations), all derived from
the combined static gravity field model EIGEN 6C4, with the ground resolution of about 10 km and
a precision of about 10 milliGals. We also use the magnetic anomalies from the model EMAG2 and
emphasize the evidence of much deeper sources in the suspected area, constraining the impact origin

of this structure.
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Figure 1. The gravity disturbances Ag [mGal], the radial second order derivative Tzz [E], the gravity
invariant I, [s%], and the virtual deformations vd [-] (red for dilatation, blue for compression) in the
Kotuykanskaya Il suspected impact crater, computed with EIGEN 6C4. Owing to high latitude, to get

reliably plotted orientation of vd “vectors”, we had to use for this gravity aspect the polar projection.
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Figure 2. Magnetic anomalies [nT] for the Popigai and Kotuykanskaya area according to EMAG2. Note
that the magnetic anomalies have sharp contrast and larger magnitudes outside the suspected crater
boundary while inside the crater boundary, anomalies have smaller magnitudes and are blurred.
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BiEAN: FBL 11930589@mail. sustech. edu. cn

Cheng H, Edwards R L, Southon J, et al. Atmospheric "*C/’C changes during the last glacial period
from Hulu Cave[J]. Science, 2018, 362(6420): 1293-1297.

FE: ORI (R AN B T AT S5 4O/ 2C AN B0 ThAE RS 5236 T AR CE 4Tl (254,000
) IIRAMCIETE . FEARWVKI], KA/ 2C T F MG L BLAE 2 ELBL A 1. 70 £ A 2
(42,000-39,0004F- /i1 )0 J5 78 50f B[R CHERE EUARAE RS /D T 52004F, Jf H. 5 Laschamp i 4
f#% LR B IS M HA S ARG . T4 U IR (AR KRR B I R T b ity ) A8 1 DA i 431
DR T IR G A v 5 A SR AR A . 625,000 51 11,0004 FiT % A5 FRARK ) 14C/ 2C{E 1T REAE 3
FiRRRE b 55300 1A 0 ) P 1 O R K

ABSTRACT: Paired measurements of *C/>C and 2*°Th ages from two Hulu Cave stalagmites
complete a precise record of atmospheric “C covering the full range of the '*C dating method
(~54,000 years). Over the last glacial period, atmospheric “C/!>C ranges from values similar to
modern values to values 1.70 times higher (42,000 to 39,000 years ago). The latter correspond to
14C ages 5200 years less than calibrated ages and correlate with the Laschamp geomagnetic
excursion followed by Heinrich Stadial 4. Millennial-scale variations are largely attributable to
Earth’s magnetic field changes and in part to climate-related changes in the oceanic carbon cycle. A
progressive shift to lower *C/!2C values between 25,000 and 11,000 years ago is likely related, in

part, to progressively increasing ocean ventilation rates.
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Figure 1. Hulu speleothem '“C versus 2*°Th ages and comparison between Hulu and IntCal13 *C ages.
(A) Hulu [olive-brown, H82 (8); blue, MSD, and green, MSL (this study), and IntCall3 '“C (17)]
vs. 29Th ages. '*C error bars are 1o. For clarity, uncertainties in IntCall3 are not shown. The floating
tree ring A*C datasets (purple) (14, 15) are tuned to the Hulu '“C record (/7). The red square (10) is the
independent data point based on *C measurements on wood associated with the Ar-Ar dated Campanian
Ignimbrite (/3). (B) '*C age difference (black) between Hulu dataset and IntCall3 (/7). The gray
envelope shows the uncertainty (16). Hulu 'C ages are corrected for the DCF (450 + 70 years) (8). (C)
Calendar age minus IntCal13 (red)/Hulu (blue) '*C age. The light blue envelope shows the uncertainty
(1o). The three Hulu sample datasets replicate over contemporary growth periods. Hulu Cave *C data
are consistent with IntCal13 between ~10.6 and 33.3 ka B.P. but lower in '“C ages between ~33.3 and 42
ka B.P. and higher between 42 and 53 ka B.P.
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8. FI¥EHHTIME Tridacnidae BRFIAL K2 A HIHLH]

BN FEH 502691781@qq.comf

Yang Z, Shao D, Mei Y, et al. 2019. The controlling mechanism of mid- to late Holocene carbon
isotopic variations of Tridacnidae in the South China Sea. Marine Geology [J], 415: 105958.

W AR Bk AL R R AR AR B A, AEMRIREL 81°C AL
WUBBAEAE S TERBET R, WRIER T 5 A Tridacnidae FEAS, FEHEAT T PELHZHT LA
WFRZETT AR BRI 613C DRI A AR, X TR 5S4 (510 Chl-a K
i, #hEE, SST, B&M) MFTHANAE K. RN T 57 4 Tridacnidae, VA TTAHT
] Tridacnidae-83C BT 48 RBEASAL S A HINLER AL — € S TR LB, 7E 500-5500
BP WilAl, Tridacnidae 1) 8C HKBHWES) (TSI FIETFHD BHEAMX, XMARELMT
Tridacnidae 1AAESLAE HUPEHE . KBRS B W] Re 2 WA s M ARG, FE52m0 Tridacnidae 1Y)
WSS, BN Tridacnidae 1) 8°C L. £ 221 200 2B, Tridacnidae-8"C 5 KFH
T BN IR SR R BEAR T B 2 i T A NP6 COL HUBE AR 813C-Suess 2N T L

XU T LS T AN Tridacnidae WP §3C BIZET A AL A

ABSTRACT: The carbon isotopic fractionation process in biogenic carbonate is very complex, and
the mechanism for seasonal and long-term variations in biogenic carbonate 3*3C remains a matter
of debate. In this study, 5 Tridacnidae samples were collected from the South China Sea and
analyzed in detail to study seasonal variations. The high-resolution 8*2C records exhibited cyclic
variations, likely related to seasonality in environmental parameters (e.g., Chl-a concentration,
salinity, SST, rainfall). 57 Tridacnidae were collected and analyzed to study the millennium-scale
changes of Tridacnidae 8*3C during the mid- to late Holocene and the controlling mechanism. The
Tridacnidae 8*3C over the period 500-5500 BP is statistically significantly correlated with solar
activity (TSI and sunspot number), likely attributed to the presence of symbiotic zooxanthellae
within Tridacnidae's mantle lobes. Solar activity could significantly affect the metabolic activity of
zooxanthellae, Tridacnidae's microenvironment, and thus Tridacnidae's 6*C composition. The
decoupling between the Tridacnidae 3**C and solar activity over the past 200 years is most likely
due to increased amount of anthropogenic CO; and the oceanic 3*3C Suess effect. This study

improves our understanding about the seasonal and long-term variations of 8'C in Tridacnidae.
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Figure 1. Temporal variations of Tridacnidae 5'°C over the past 7600 years. The blue line represents
the §*3C values of the individual Tridacnidae, and black line the detailed 6*3C values of five
representative Tridacnidae. Black horizontal lines indicate the average Tridacnidae *3C for different
periods, and the red dots represent the exact age and average 5'°C values of the five representative
Tridacnidae. (For interpretation of the references to colour in this figure legend, the reader is referred
to the web version of this article.)
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9. BEMIEKFMRARN H AR 83ka LRKIA F LB

BEN: 245 11849590@mail.sustech.edu.cn
Taiki M, Kenji K, Shota A et al. Temperature and seawater isotopic controls on two stalagmite

records since 83 ka from maritime Japan[J].Quaternary Science Reviews, 2018,192:47-58
WE: R (LGMD M T4 R EEBZ I 1) D-O Jie Rl FSERT K H 4 BA B S
SURFFE . D-O A1 H SAEIC RV X E RBAIESE . IXEERR R (RS B (0 S e tH 57 LA
7 (¥ AT b 0 3 B B 0 P RN, EL DX A P et P R = AT SR I 5 5
IRIFHIEAL . AP EATRE R TR B BAPEENAEEAFR 6% ik, MAIRFEAR]
PLUEHE] 83.4kao XA FE A T HY 3 H3 48, HEAILRKE] D-O 15H. XM
AN H AT A B R AL 4B i P ) 5 R OB OK G 8130 (A ZEHBUNET 2.9 %0). HEEE
X H AR 55, 3L 6 B0 (A M- KT 3 —BOBAG K 8180 103, it b ] 5 R R
UKIAZE S IIZ) 1.1 %0 ~ 2.9 %o F T 1.8 %ol 22 57 7] LLH LGM 2|43t i1 9 °CTHE & H
FR1R] 3 CCHYPRIRMRE, X5 A A S A 5 it i) 7t i B2 mT DARL . SRk [R) 67 3
55 SIRMTH D-O JIAHKER, fRas KPUPE RIS 5 R A L 2 H AR, RS HAA
FEIA FC AR, 2 T Hh B A7 B A T IR R 1) R R AL PR 30T

ABSTRACT: Millennial-scale interstadial Dansgaard-Oeschger (D-O) cycles and Heinrich (H)
stadial events are pronounced paleoclimatic features during the last glacial period, which were first
demonstrated in the North Atlantic region. These stadial and interstadial events are expressed in
marine and terrestrial high resolution records elsewhere in the world, but the magnitude and mode
of the regional climate changes are still poorly quantified. Here we present new replicated stalagmite
8'80 profiles from two caves in central Japan, which extend back to 83.4 ka. The records clearly
display the H7 to H3 events, but not D-O cycles. An important feature of the two Japanese
stalagmites is the small difference (~2.9%o) in 5'*0 values between the mid-Holocene and the Last
Glacial Maximum (LGM). Long-term trends of the stalagmite 5'*0 values at the more maritime site
generally follow that of the 5'®0 record of seawater, which is responsible for ~1.1 %o of the ~2.9 %o
difference between mid-Holocene and LGM. The remaining 1.8%o in the difference can be
accounted for by + 9°C of warming between the LGM and mid-Holocene and -3°C cooling at H

events, which are comparable with the previous estimates of land paleotemperature in the Japanese
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Islands. The attenuated isotopic signal associated with D-O interstadials indicates that the warming
in the Atlantic did not significantly transfer to the maritime Japan. These unique features of the

isotopic records of the Japanese stalagmites are due to the geographic position at the vicinity of the

moisture source, Kuroshio warm current.
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Figure 1. Geographic and climate conditions of the study localities, Kiriana and Ohtaki caves. A) Map
of the Japanese Islands showing localities cited in this study. Major routes of Kuroshio and other currents
are also shown. B) Map of central Japan showing the locations of the caves (Kiriana and Ohtaki) and
sampling points of rainwater (Taiki and Ohgaki). C) Monthly average (2000-2014) temperature and

rainfall at Kayumi observatory. D) Monthly average (2000-2014) temperature and rainfall at Nagataki
observatory.
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Figure 2. 880 (VPDB) profiles of two stalagmites, KA03 (A) and OT02 (B). §'*0 values of the
stalagmite OTO02 vary in a range from -8.2%o to -6.3%o (Fig. 3B; Table S1). OTO02 record displays a
similar overall pattern to KAO03, except that values are offset to lower values by about -2.5%0 compared
to KA03. At 34.8-63.5 ka, this §'30 record is punctuated with four millennial-scale events with increases
in 8'30 values of 0.5-1%o (yellow bars in Fig. 3B). These four events are temporally well correlated with
the events recognized in KAO3, except for one at 45-48 ka. The chronological discrepancy of this event
(48-50 ka in KAO03 and 45-48 ka in OT02) is most likely due to age uncertainties of the interval (around
+1.0 kyr in KAO3 and + 1.6 kyr in OT02). A saw toothed appearance can be recognized but is less clear
than KAO3. Instead, several short-lived intervals with lower 8'0 values occur 54-41 ka, which are not
distinct in KA03. The 5'0 values of the upper Holocene portion (9-3 ka) of the record mostly fall
between -7 and -8%o (Fig. 3B). (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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