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Xinnan Zhao, Hai Cheng, Ashish Sinha, et.al., A high-resolution speleothem record of Marine
Isotope Stage 11 as a Natural Analog to Holocene Asian Summer Monsoon Variations [J],
2019, Geophysical Research Letters, 2019, 10.1029/2019GL083836.
B hid 1A K A SE B 1 S M R AT R R LA TR UK S A AR AR PR 6 B2 o FRATTR:
TP E AR BRI R 11 IR E VKT (MIS11e) PASRAIEHE 2= RIE 5 .
T T A AR AR PR R AR PR RO (RS T 23 3 R 3RATTRS MIS 11c FI4H 2 Al 0
B 28 AR AL AR A o B o AT PR 28 SR B P 2K T K P B A 1 FURE (R AT R AN 4
AW RAR L. (EAER M, — DGR T RS T ERE T MISlle, #INAR

“We MIS 11c hik%”, SEANRFAESSAL T E 90 B 2= R 47 thE PR 19 SARSAE , RI“2 ka 7727,

R R H & AIRE AR, 7E MIS 1le AR E 4R B RIREE 7] RERRE |4
H 7R RIS T Re 2 RS B R K

ABSTRACT: A full-spectrum characterization of past interglacial climate is a necessary
prerequisite for the detection and attribution of climate changes during the current interglacial. Here
we present a speleothem record of Asian summer monsoon (ASM) during Marine Isotope Stage
(MIS) 11 interglacial (MIS 1lc), from Yongxing cave, China. The record's unprecedented
chronologic constraints and decadal-scale temporal resolution allow a precise and direct comparison
of ASM between the MIS 11c and the Holocene. Our data suggest that orbital-centennial patterns
of ASM were remarkably similar during both interglacial, including their pacing and structure.
Notably, a multi-millennial stronger monsoon late in MIS 11¢, the “Late-MIS 11c shift,” is similar
to the Late Holocene strengthening of the ASM, the “2-Kyr shift.” Thus, the multicentennial ASM
weakening at the end of the Late-MIS 11c shift could imply that the current century-long ASM

waning trend may persist into the future, if only natural forcings are considered.
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Figure 1. Holocene climate variations in the context of MIS 11. (a) The 21 July insolation at 65°N
(Laskar et al., 2004). (b) Dongge record (Dykoski et al., 2005; Wang, 2005). (c¢) Yongxing record
(this study). Red dash lines in (b) and (c) indicate the trends modeled by Ramp regression program
(Mudelsee, 2000). Light blue bar in (b) and (c) indicate the temporal durations of the “2-Kyr shift”
and “Late-MIS 11c shift,” respectively. (d) to (g) Atmospheric CH4 (Loulergue et al., 2008), CO2
(Liithi et al., 2008), Antarctic relative temperature (Jouzel et al., 2007), and sea level (inferred from
benthic 6180 data; Spratt & Lisiecki, 2016), respectively. Gray and green curves depict the
Holocene and MIS 11 records with their timescales at bottom and top, respectively. The climate
conditions of the early Holocene and corresponding portion of MIS 11c are approximately similar
(yellow bar). VPDB = Vienna Pee Dee Belemnite; MIS = Marine Isotope Stage.
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Figure 2. Comparison between ASM records during the Holocene and MIS 11c. (a) The Yongxing
record (this study, green line) and 21 July insolation at 65°N (orange line; Laskar et al., 2004).
Vertical yellow bars depict the Yongxing events (labeled by S and 0-7) during MIS 11c (Figure S9).
Vertical arrows depict amplitudes (~2%o) of “Yongxing event S.” The “Late-MIS 11c¢ shift” in the
late MIS 11c is shown by blue bar with a duration of ~4 Kyr. (b) Dongge record (Dykoski et al.,
2005; Wang, 2005; black line) with 21 July insolation at 65°N (orange line; Laskar et al., 2004).
Vertical yellow bars depict weak monsoon events possibly linked to Bond events (Wang, 2005).
Vertical arrows depict amplitudes (~1%o) of last ~100-year trend of the ASM (Li et al., 2017; blue
line). The 2-Kyr shift (Cheng et al., 2016) in the Late Holocene is shown by blue bar with a duration
of ~2 Kyr. Blue curves in inset box show the last ~100-year trend of the ASM (Li et al., 2017) in
comparison with an interval marking the abrupt culmination of the Late-MIS 11c shift (gray line,
this study) at the end of MIS 11c. Vertical arrows (insert box) depict amplitudes (~2%o) of the
Yongxing event S. Red dashed lines in (a) and (b) indicate the MIS 11c¢ and Holocene trends revealed
by the Ramp regressions (Mudelsee, 2000), respectively. The MIS 11c (Yongxing) and Holocene
(Dongge) records are aligned via their insolation maxima at 408 and 9 Kyr BP, respectively. VPDB
= Vienna Pee Dee Belemnite; ASM = Asian summer monsoon; MIS = Marine Isotope Stage.
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Pastore Z, Church N S, McEnroe S A. Multi-step parametric inversion of scanning magnetic
microscopy data for modeling magnetization of multidomain magnetite[J]. Geochemistry,
Geophysics, Geosystems, 2019,

TE: HERA A DR R T AN 7 B T HER AL EIR L2 5y 5 DA RS T
YR 0 e R G 5y o Ja 3 P DAZE I 5 B SE i A OR R A BIASE , (S A Rt 5 52
FIPB) S B AR S0 eAh, A ah IR REAL TR R A B DRI SR T R 7 PR
PERIORE ) DR 2 A1 o BARHE A BOR AT LR HEAS [FREAR B oTmk, 7] T PPl g A i B2 R 55
FRLAAT, DL ARG b 57 A P BE AR 1R AR e 1 o SR PR AR 5 AR AR R B R T [ >R
i T B HCRORE B REA 9 FE o SR 2845 BT DA I o5 A i 1t 0K 5| RS (R 37 e IR AT A R S
BRSPS X, AV T —M TAERAE, wPROE A T3 s KA O FE i G 15
Pa AT S, I s RS RSP SEAARRE BRI g 4 R — 3L

ABSTRACT: The total magnetization of a rock exposed at the Earth's surface is the result of two
components: the induced component, which is dependent on the Earth's ambient magnetic field; and the
magnetic memory retained in the rock, which is independent of the present Earth's field. The latter can
be stable for long periods of geological time scales or be susceptible to changes resulting in complicated
magnetic history record. Furthermore, the total magnetization of a sample is the sum of contributions of
all the magnetic grains with varying abilities to retain a magnetization. Modern magnetic techniques
allow the identification of contributions from the different grains and can be used to evaluate how well
the magnetization is retained, and what geological events may have influenced samples' magnetic
stability. Such interpretations require an estimation of discrete particle magnetization in terms of intensity
and direction. This information can be achieved by constrained inversions of the magnetic field
anomalies caused by the magnetic particles in the rock. Here, we present a workflow to invert
magnetometric data applicable to thin sections or cm-sized core samples and show that inversion results

are consistent with the measured bulk properties and optical observations of the minerals.
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Figure 1. (a) Electron backscatter image of the sample. (b) An overlay of the REM-scan on the SEM
image. (c) An overlay of the in-field scan on the SEM image, for a field Hof 38 uT applied in the plane
of the sample. (d) An overlay of the IND scan for a field Hof 38 uT applied in the plane of the sample
on the SEM image. The black arrows in (c) and (d) indicate the direction of the applied field.
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ABSTRACT: Sea-level reconstructions over the past two millennia provide a pre-industrial context to
assess whether the magnitude and rate of modern sea-level change is unprecedented. Sea-level records
from the Indian Ocean over the past 2,000 years are sparse, while records from the Atlantic and Pacific
Oceans show variations less than 0.25m and no significant negative excursions. Here, we present
evidence of two low sea-level phases in the Maldives, Indian Ocean, based on fossil coral microatolls.
Microatoll growth is constrained by low water levels and, consequently, they are robust recorders of past
sea level. U-Th dating of the Maldivian corals identified lowstands at ad 234—605 and ad 1481-1807
when sea level fell to maximum depths of -0.88 m and -0.89 m respectively. These lowstands are
synchronous with reductions in radiative forcing and sea surface temperature associated with the Late
Antiquity Little Ice Age and the Little Ice Age. Our results provide high-fidelity observations of lower
sea levels during these cool periods and show rates of change of up to 4.24 mm yr-1. Our data also
confirm the acceleration of relative sea-level rise over the past two centuries and suggest that the current

magnitude and rate of sea-level rise is not unprecedented.
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Figure 1. Field location and Holocene sea-level history of the Maldives archipelago, Indian Ocean. a,
The location of Maldives archipelago, central Indian Ocean. b, The locality of the Mahutigalaa reef
platform, Huvadhoo atoll (orange box), southern Maldives and the location of emergent mid-late
Holocene corals in central Maldives (orange triangle). Base data British Admiralty Chart 709. ¢, An
oblique aerial photograph of the Mahutigalaa reef platform (P.K., 2016). d, A summary Holocene sea-
level curve for the Maldives based on published coral data and output from the GIA model ICE-6G_C
(VMS5a) for Mahutigalaa, see Methods for details. MSL, mean sea level; Cal. yr bp, calibrated years
before 1950. No observational data indicates no physical coral evidence to support sea-level

reconstructions, dated from the last 1,800 years, has been reported from the Maldives.
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Figure 2. Reconstructed sea level in the central Indian Ocean and global paleoclimate variability over the

past 2,500 years. a, The elevation and age of fossil microatolls from Mahutigalaa reef platform, Maldives.
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Red boxes are two fossil microatolls from Funadhoo reef (central Maldives, Fig. 1a) that mark the end
of the mid-late Holocene highstand and were dated using AMS; orange boxes are microatolls dated using
U-Th method in this study (Supplementary Table 1), vertical error bars +0.14 m. Age error bars are
smaller than the size of symbols and the width of the boxes reflects the microatoll diameter. Dashed
boxes indicate corals included in lowstand calculations. b, Reconstructed northern hemisphere (European)
June, July and August temperature anomalies (red line and left y axis) relative to the 1901-2000 period
(grey dashed line), the error is +1 root mean square error (red dashed lines); and northern hemisphere
decadal temperature variations (blue line, right y axis) with 28 error (blue shading). ¢, A 2,000-year sea
surface temperature reconstruction in Makassar Strait, Indonesia ( blue line); SST reconstruction, for the
West Pacific Warm Pool (red line) and southern Makassar Strait (orange line). d, Total solar irradiance
(blue line), occurrence of major volcanic events through the Holocene (green bars) and volcanic events
making major contributions to stratospheric sulfate levels based on A!7O analyses (brown squares), error
bars are 1 s.d. The vertical grey shading denotes time periods of lower sea levels in the Mahutigalaa coral
record and climatic cool periods. LIA, Little Ice Age; MCA, medieval climate anomaly; LALIA, Late
Antiquity Little Ice Age.
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Krdsa D, Herrero-Bervera E, Acton G, et al. Magnetic mineralogy of a complete oceanic crustal
section (IODP hole 1256D) [M]//The Earth's Magnetic Interior. Springer, Dordrecht, 2011 169-
179.
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ABSTRACT: Oceanic crust is the carrier of the marine magnetic anomalies and is therefore a
valuable archive of geomagnetic information. ODP/IODP Hole 1256D was the first to sample an
entire sequence of oceanic crust down to the gabbro. We studied the vertical variation of magnetic
remanence carriers by means of scanning electron microscopy, microanalysis and rock magnetic
measurements. The extrusive layer contains dendritic, low-temperature oxidized titanomagnetites
(TMs), i.e. titanomaghemite, with initial compositions close to values previously reported for mid-
ocean ridge basalts (MORB). The degree of low-temperature oxidation (maghemitisation) remains
fairly constant across the extrusives. We explain the observed increase in Curie temperature with
depth by submicron inversion of titanomaghemite to intergrowths of titanomagnetite and
nonmagnetic phases, where the Ti-content of titanomagnetite is decreasing with depth. In the

underlying sheeted dikes, TMs are again the primary magnetic mineral. Due to slower cooling, they
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are in most cases oxy-exsolved into lamellar intergrowths of Ti-poor TMs and ilmenite. The
magnetominerals are altered to a much higher degree than in the extrusives. In the gabbroic part of
the section, TMs reach sizes up to several mm, although the magnetic grain size remains consistently
in the pseudo-single-domain range because of grain subdivision by exsolution lamellae. The
extrusives carry a thermoremanent magnetisation (TRM), retaining the primary paleomagnetic
direction but with a reduced remanence intensity. The sheeted dikes hold a thermo-chemical
remanent magnetization (TCRM) or secondary TRM acquired during hydrothermal alteration,
whereas the underlying gabbro acquired a TCRM significantly after emplacement due to slow

cooling at this depth.
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Figure 1. Downcore plots of TC, composition parameter x and oxidation parameter z vs. depth of the
titanomagnetite fraction. The error bars for x and z show + one standard deviation. In cases where they
are missing, the analysis is based on only one particle measured. The shaded zone marks the transition

from extrusives to intrusives (see simplified lithological column on the left-hand side)
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ABSTRACT: Reconstructing the history of tropical hydroclimates has been difficult, particularly
for the Amazon basin—one of Earth’s major centers of deep atmospheric convectionl,2. For
example, whether the Amazon basin was substantially drier3,4 or remained wetl1,5 during glacial
times has been controversial, largely because most study sites have been located on the periphery
of the basin, and because interpretations can be complicated by sediment preservation, uncertainties
in chronology, and topographical setting6. Here we show that rainfall in the basin responds closely
to changes in glacial boundary conditions in terms of temperature and atmospheric concentrations
of carbon dioxide7. Our results are based on a decadally resolved, uranium/thorium-dated, oxygen
isotopic record for much of the past 45,000 years, obtained using speleothems from Para 80 Cave in
eastern Amazonia; we interpret the record as being broadly related to precipitation. Relative to
modern levels, precipitation in the region was about 58% during the Last Glacial Maximum (around
21,000 years ago) and 142% during the mid-Holocene epoch (about 6,000 years ago). We find that,

as compared with cave records from the western edge of the lowlands, the Amazon was widely drier
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during the last glacial period, with much less recycling of water and probably reduced plant

transpiration, although the rainforest persisted throughout this time.
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Figure 1. Paraiso speleothem record, and comparisons with local summer insolation, tropical Atlantic

SST and atmospheric CO2 concentration. Top, the Paraiso record is spliced by replicated 5180 profiles

from seven stalagmite samples. Uranium/thorium dates and error bars (20) are shown, with different

colors for each stalagmite sample. The record covers the past 45,000 years, with three short gaps: ~16.6
kyr to 18.0 kyr bp, ~10.9 kyr to 15.0 kyr bp, and ~6.3 kyr to 7.6 kyr bp. The insolation at 5° S in January

is also shown, in grey; note that the insolation is plotted in a reversed scale, as proposed in ref. 16. The

correlation between the Paraiso 8180 values and local insolation is, however, not strong. See Extended

Data Fig. 6 for more details. Centre, tropical Atlantic alkenone SST reconstruction from sediment core

GeoB 3910-2 (in dark blue, ref. 19). Bottom, changes in atmospheric CO2 concentration7 (in light blue;

see also Extended Data Fig. 7). p.p.m.v., parts per million by volume.
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Figure 2. Comparisons of eastern Amazon and eastern China stalagmite records. a, Stalagmite 5'%0
records from the eastern Amazon (Paraiso, in red and pink) and eastern China (Hulu, in blue)?* for the
time interval from 25 kyr bp to 45 kyr bp. These records are oppositely correlated on millennial
timescales, suggesting an anti-phased relationship for rainfall between the two regions. D/O climate
events (numbered from 3 to 11) are also marked. b, The strong anti-phased correlation between the two
records on millennial timescales is confirmed by squared wavelet coherence (http://noc.ac.uk/using
science/crosswavelet-waveletcoherence) of the two standardized time series. The 5% significance level
against red noise is shown as a thick contour. The relative phase relationship between the two time series

is shown as arrows, with antiphase pointing left.
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Figure 3. Comparisons of speleothem records from the eastern and western Amazon. The eastern
Amazon §"80 record (red) is from Paraiso cave; the speleothem 3'0 records in the western Amazon
are from Diamante!” (blue) and Tigre Perdido® (dark blue; left) caves. All three records are absolutely
dated with uranium/thorium dating techniques. The original records from the western Amazon are
shown in grey; they were then shifted 1.4%o negatively to account for the oxygen isotopic fractionation
that resulted from a difference in cave temperature between the western sites and Paraiso cave in the

east (see Methods).

24



6. BaFrtPURERE SN ET RMXKMMER. ARERATREL

HEA: TXF 502691781@qq.com

Menges J, Hovius N, Andermann C, et al. Late Holocene landscape collapse of a Trans-Himalayan
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ABSTRACT: Soil degradation is a severe and growing threat to ecosystem services globally. Soil
loss is often nonlinear, involving a rapid deterioration from a stable eco-geomorphic state once a
tipping point is reached. Soil loss thresholds have been studied at plot scale, but for landscapes,
quantitative constraints on the necessary and sufficient conditions for tipping points are rare. Here,
we document a landscape-wide eco-geomorphic tipping point at the edge of the Tibetan Plateau and
quantify its drivers and erosional consequences. We show that in the upper Kali Gandaki valley,
Nepal, soil formation prevailed under wetter conditions during much of the Holocene. Our data
suggest that after a period of human pressure and declining vegetation cover, a 20% reduction of
relative humidity and precipitation below 200 mm/year halted soil formation after 1.6 ka and
promoted widespread gullying and rapid soil loss, with irreversible consequences for ecosystem

services.
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Figure 1. Paleosol data from the upper KG valley and Holocene climate records from the wider ISM
region. (a) Histogram of *C-dated archeological and charcoal samples (gray) in the upper KG valley
(Saijo & Tanaka, 2002; Simons et al., 1994) and this study (left y axis) and humin fraction “C ages (x)
with integration time of 1.6 0.5 Kyr versus summed pollen and spores concentrations for paleosols (red)
and deep soils (yellow) (right y axis). (b) Humin fraction 14C ages (x) with integration time of 1.6 0.5
Kyr versus 8D for paleosols (red), deep soils (yellow), and modern topsoils (brown). (c) 8120 speleothem
record from Tianmen cave, central Tibet (Cai et al., 2012). (d) $Dwax values and occurrence of Galussite
crystals in Lonar Lake, Central India (Prasad et al., 2014; Sarkar et al., 2015). (e) 520 speleothem record
from Qunf cave, Oman (Fleitmann et al., 2003).
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Figure 2. (a) 6Dwax Values for n-Ca from modern plants (Caragana gerardiana) and topsoils, deeper
soils, and paleosols plotted against sampling altitude; confidence interval around regression at 95%. (b)
Box and whisker plots showing distribution of 8Dwax Values among different sample types from 3,500
to 4,200 m asl. Apgpiant denotes offset between paleosols and Caragana gerardiana and Apsropsoil
between paleosols and active topsoils. Boxes extend to first and third quartile and whiskers to extreme
values within 1.5 interquartile range.
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characterized by rock-magnetic and geochemical indices[J]. Marine Geology, 2000, 163(1-4):77-
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ABSTRACT : Processes of early diagenesis are investigated in a sequence of late Quaternary
turbiditic sediments from the Madeira Abyssal Plain MAP., west of the NW African continental
margin. In three sediment cores from this region, solid-phase geochemical indices of redox-sensitive
ion mobilization are compared with rock-magnetic parameters as proxies for diagenesis
characterization. The mud-dominated, distal turbidites are emplaced mainly as a result of glacio-

eustatic changes in sea-level, and derive both from different sites on the NW African margin, and
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from the flanks of the Canary Islands. Thus, the turbidites are of variable composition, especially in
terms of carbonate, detrital magnetic mineral, and organic carbon content. Within organic-rich (0.5%
Corg) turbidite horizons, remineralization of organic detritus proceeds in two stages. The initial
stage involves suboxic reductive. diagenesis, following depletion of pore-water Oz, while the later
stage involves oxidative diagenesis associated with the slow descent of an oxidation front through
the sediment, due to diffusion of O, from the overlying seawater. Rock-magnetic parameters of
these sediments, when expressed on a carbonate-free basis, reveal that significant depletion of
detrital ferrimagnetic iron Fe*?/Fe*3. oxide grains have occurred within the organic-rich turbidites
during suboxic diagenesis. Normalized quotients of magnetic parameters, and remanence-coercivity
profiles of selected samples, also show that reductive diagenesis is a ferrimagnetic grain size-
selective process, but it has a minimal effect on the canted-antiferromagnetic Fe*3. oxides in the
sediment. Such components, if present, therefore become relatively enriched in magnetic
assemblages as the ferrimagnetic grains are progressively dissolved. In all three cores studied,
however, there is clear evidence for the presence of ultrafine ferrimagnetic iron oxide grains at depth
within the suboxic zones of organic-rich turbidites, beneath both active and fossil oxidation fronts.
These grains are probably associated with populations of live magnetotactic bacteria which inhabit
such organic-rich horizons, and which form a link in the chain of bacterially mediated reactions
normally associated with suboxic diagenesis. These results comply with previous observations made
in studies of suboxic diagenesis in hemipelagic sediments, and demonstrate the value of rapid and
non-destructive rock-magnetic measurements for illuminating redoxomorphic processes of

diagenesis involving transformation of iron phases in deep-sea sediments.
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Figure 1. Concentration-dependent rock magnetic parameters of MAP core D10688, 0-180 cm,
compared with geochemical indices of redoxomorphic diagenesis in the sediment. Magnetic parameters

are expressed both on a bulk-sediment (Bulk). and a carbonate-free basis (CFB).
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Huang Y, Sager W W, Tominaga M, et al. Magnetic anomaly map of Ori Massif and its implications
for oceanic plateau formation[J]. Earth and Planetary Science Letters, 2018, 501: 46-55.
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ABSTRACT: Many oceanic plateaus have been emplaced at or adjacent to mid-ocean ridges. To
explain plateau volume and thickened crust compared to normal oceanic crust, hotspot-ridge
interaction is commonly assumed, but the manner of interaction remains unclear. The Shatsky Rise
oceanic plateau is a large volcanic mountain that formed at a triple junction during Late Jurassic and
Early Cretaceous time. Recent drilling and seismic investigations suggest that the intermediate
edifice in the rise, Ori Massif, is a central volcano. Paradoxically, magnetic lineations were traced
across parts of Ori Massif, implying formation at a spreading ridge. In this study, we examined
magnetic anomalies over and around Ori Massif to obtain insights about the formation of this
volcanic edifice. Magnetic data from 21 cruises were corrected, combined, and gridded to construct

a magnetic anomaly map. Forward and inverse magnetic modeling was done to investigate the
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magnetic structure of Ori Massif. The results imply that this large volcanic edifice is predominantly
characterized by linear magnetic anomalies resulting from alternating normal and reversed polarity
magnetization blocks, analogous to magnetic anomalies recorded by spreading-ridges. This
magnetic structure is not expected for a central volcano that was built by long runout lava flows,
implying that Ori Massif eruptions must have been constrained near the ridge axis. Magnetic bights
on the north and south boundaries of Ori Massif imply that it was bracketed by triple junctions,
indicating complex ridge tectonics during the formation of Shatsky Rise. The surprising finding that
Ori Massif is traversed by coherent linear magnetic anomalies indicates that oceanic plateaus can
record seafloor spreading magnetic anomalies despite large crustal thickness. Other oceanic plateaus
also record linear magnetic anomalies, implying a link between divergent plate boundaries and

oceanic plateau volcanism.
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Figure 1. (A) Chart of data tracks used in this study. Dashed lines denote cruises used in Nakanishi et al.
(1999); solid lines are newer data (Table 1). Gray contours show bathymetry at 500-m intervals. (B) Data
coverage and anomalies. Data point size is based on anomaly amplitude (larger point = larger anomaly
absolute value) and color denotes both amplitude and sign. Annotated solid lines denote magnetic

isochrons and heavy dashed lines represent fracture zones (Nakanishi et al., 1999).

32



9. FIEILEARITAR IR IO AR R B B U RO I 23R

BEA: XIf inewway@163.com w
Cao L, Liu J, Shi X, et al. Source-to-sink processes of fluvial sediments in the northern Sou
China Sea: Constraints from river sediments in the coastal region of South China[J]. Journal of
Asian Earth Sciences, 2019, 185: 104020.
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ABSTRACT: The fine-grained fractions (<63 um) of nine fluvial sediments from South China
coastal rivers (SCCR) and fourteen surface sediments from the continental shelf of the northern
South China Sea (NSCS) are analyzed to determine the major and trace elements and Sr-Nd isotope
compositions and differentiate the sediment sources and factors that control the distribution of
geochemical compositions on the NSCS shelf. The results reveal that the geochemical compositions
of sediments from the SCCR differ from each other and can be utilized to identify the sediment
provenance in the study area. These river sediments are mostly deposited on the continental shelf of
the NSCS, and their influence is different in various locations. Sediments on the eastern and western
sides of the Pearl River mouth have different eNd values and 37Sr/3°Sr ratios, indicating that the
weathering intensity varies greatly from the eastern side to the western side. The main sediment
sources in the NSCS shelf contain fluvial sediments discharged by the eastern and western coastal
rivers of South China and the coastal rivers of western Taiwan and relict sediments on the

continental shelf.
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Figure 1. Depositional patterns in the NSCS shelf. The NSCS shelf can be divided into three depositional
areas. Areas (indicating a strong chemical weather degree with high CIA values ranging from 77 to 82)
and II (presenting low eNd values ranging from 10.53 to 11.16, which are influenced by sediments from
the east South China coast) are dominated by Holocene sediments from the western and eastern SCCR,
respectively, while Area III (indicating a weak chemical weathering degree with low CIA values varying
from 68 to 76) is dominated by relict sediments mixed with sediments from Taiwan Island.
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ABSTRACT: We present triple oxygen isotope data from speleothems obtained by an O,-CO, Pt-
catalyzed oxygen-isotope equilibration method. The high precision (9 per meg or better, 16 SD) of
our new speleothem A!'7O (carbonate '’O anomaly) data is sufficient to resolve subtle hydroclimatic
signals. In addition, we determined triple oxygen isotope fractionation factors through two sets of
modern paired carbonate-dripwater samples collected at a temperature of 17 +1°C, which is
prerequisite to the calculation of triple oxygen isotope compositions of parent meteoric waters at
cave sites from speleothem proxy data. Based on this calibration, we back calculated triple oxygen

isotope compositions of parent waters across well-characterized climate transitions using
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speleothem proxy data from three regions. Resulting oxygen-isotope data closely track the Global
Meteoric Water Line (GMWL), providing a preliminary validation of the method. Our speleothem
A0 data indicate a 21 per meg difference between Marine Isotope Stage 5d and 5e in samples from
Central Asia and a 15 per meg difference between the Middle Holocene and Last Glacial Maximum
in samples from the eastern Mediterranean, suggesting a shift in moisture source and/or
fractionation history. Unexpectedly, there were no measurable A!’O differences between glacial and
interglacial samples from both the South American (western Amazon) and Asian (southern China)
monsoon domains, implying consistent moisture-source conditions across glacial and interglacial
cycles, at least in terms of relative humidity. Remarkably, A'’O values from the western Amazonian
samples are significantly higher (~20 per meg) than those from Asian monsoon regions, suggesting
lower relative humidity along moisture trajectories in the western Amazon during the Middle
Holocene and Last Glacial period. Similarly, A'7O values of the eastern Mediterranean samples are
significantly higher (19-55 per meg) than those of coeval samples from Central Asia, implying
different hydrological environments or moisture sources despite being in the same westerly
circulation domain. Speleothem A!’0O data may thus provide new and important constraints for

understanding regional and global hydroclimate dynamics.
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Figure 1. Schematic presentation of §'70-8'30-A!70 (carbonates)/!’O-excess (water) systematics during

carbonate deposition (dashed brown lines show a slope of 0.522; this study), vapor evaporation (0.529,
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Luz and Barkan, 2010), diffusion (0.518, Luz and Barkan, 2010), and condensation (0.529, Luz and
Barkan, 2010) processes (see text for detailed explanations). Dashed green line indicates the Global
Meteoric Water Line (GMWL) (0.528, Meijer and Li, 1998, Landais et al., 2008, Luz and Barkan, 2010).
370 = 1000 x In(1+8'70/1000) and §''*0 = 1000 x In(1+5'30/1000).
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