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Mathieu Dumberry and Colin More., Weak magnetic field changes over the Pacific due to high
conductance in lowermost mantle [J]. Nature Geoscience, 13, 7, 516-520.
hitps://doi.org/10.1038/s41561-020-0589-y
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ABSTRACT: For the past few centuries, the temporal variation in Earth’s magnetic field in the
Pacific region has been anomalously low. The reason for this is tied to large-scale flows in the liquid
outer core near the core—mantle boundary, which are weaker under the Pacific and feature a
planetary-scale gyre that is eccentric and broadly avoids this region. However, what regulates this
type of flow morphology is unknown. Here we present results from a numerical model of the
dynamics in Earth’s core that includes electromagnetic coupling with a non-uniform conducting
layer at the base of the mantle. We show that when the conductance of this layer is higher under the
Pacific than elsewhere, the larger electromagnetic drag force weakens the local core flows and
deflects the flow of the planetary gyre away from the Pacific. The nature of the lowermost mantle
conductance remains unclear, but stratified core fluid trapped within topographic undulations of the

core-mantle boundary is a possible explanation.
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Figure 1. The low geomagnetic secular variation in the Pacific. a, The mean intensity of the radial
component of the SV at the CMB, jB_ 1j, over the time period 1590-1990 from the gufm field model4.
The r.m.s. amplitude of jB_1j in the Pacific (pink dashed circle) is 796.32 nT yr! while the global average
is 1,332.86 nT yr !, for a ratio of 0.5975. b, The radial component of the SV at the CMB, B_ 1, in 2015
from the CHAOS-6 field model8 truncated at spherical harmonic degree 16. The r.m.s. amplitude of jB_
1j over the Pacific (pink dashed circle) is 2,034.13 nT yr~!' while the global average is 4,401.09 nT yr™,
for a ratio of 0.4622.
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Figure 2. Modification of core flows by a non-uniform EM drag at the CMB. a—d, Snapshots of the axial
vorticity (top row) and time-averaged flow maps (bottom row; colour scale indicates flow speed, arrows
show direction) from our quasi-geostrophic model for Ra =35 x 103, Pm = 0.1 and X =1 (a), 3 (b),5 (¢)
and 10 (d). All plots are equatorial planforms. The Pacific region is shown in the bottom section of each
planform, in the same location as in Fig. 2, and is delimited by a dashed green line in b, ¢ and d. The

colour scales on the right are common to all four panels and are in non-dimensional units.
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Rasmussen, B., Muhling, J. R, et al. Hematite replacement and oxidative overprinting recorded in
the 1.88 Ga Gunflint iron formation, Ontario, Canada [J]. Geology, 2020,48, 688-692.
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ABSTRACT: The 1.88 Ga Gunflint Formation in Ontario, Canada, has played a key role in the
development of current models for the deposition of iron formations. The presence of hematite-rich
iron formation intercalated with chert stromatolites containing purported cyanobacterial
microfossils sparked the idea that biology was the principal driver of Fe?* oxidation and iron
deposition. However, despite the abundance of hematite in the Gunflint Formation, a primary
depositional origin has not been established. Here we present evidence for the replacement of Fe-
silicate granules by hematite in drill core intersecting the Gunflint Formation. Iron-oxide
replacement proceeded inwards from granule boundaries and along intergranular fractures,
producing iron oxide—rich rims around Fe-silicate cores. The abundance of organic matter in shaly
iron formation implies that the iron-rich mudstones experienced anoxic diagenesis and that
coexisting hematite was not depositional but formed after burial. Widespread distribution of the
alteration textures indicates that this was a large-scale process and that much of the hematite is not
primary. Lifting the veil of oxidative overprinting reveals an iron-rich sediment that was originally

more reduced and dominated by Fe(Il)-rich minerals. Our results imply that a major assumption
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underpinning the original model for biological iron oxidation as the driver of iron formation
deposition may be flawed, raising broader questions about the origin of hematite in other iron

formations and the role of biology in iron deposition in the early oceans.
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Figure 1. a, Locality map and simplified stratigraphic columns for Lake Superior iron formations
(Ontario, Canada, and north-central United States), including Cuyuna, Mesabi, and Gunflint Ranges.
Fm-Formation; IF-Iron Formation; Qtz-Quartzite. b, Stratigraphic column of drill hole 89-MC-1 showing

locations of samples from Gunflint Formation.
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Fe-silicate
core

Figure 2. Photomicrographs of iron-silicate granules partially replaced by hematite from drillhole 89-
MC-1 (Poulton et al. 2010). a, Scanned polished thin section showing hematite-rich mudstone and
chertcemented granule bed (top). b, Plane polarized light (PPL) image of granule with Fe-silicate core
(green) and hematite-rich rim (black) in chert bed. c, Incident light image of granule showing finegrained
hematite particles (red) in granule rim. d, Reflected light (RL) image of interface between Fe-silicate
(Fe-sil) core and chert with abundant hematite “dust” particles and two larger hematite crystals (hem). e,
Highangle annular dark field (HAADF) scanning transmission electron microscopy (STEM) image of
very fine-grained Fe-silicate minerals in transmission electron microscope (TEM) foil cut from core of
green granule. f, TEM energy dispersive X-ray spectrometer (EDS) element map of aluminum (Al) for
region in E. g, Scanned polished thin section of chert-cemented granule bed (bottom), compacted granule
bed (center), and hematite-bearing mudstone (top). h, PPL image of Fesilicate granule (green) with
hematite-rich core and rim (see arrows). i, RL image of granule core (inset in H) showing randomly

oriented hematite plates (white) in Fe-silicate core.
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Wi F, Turner S, Schaefer B F. Mélange versus fluid and melt envichment of subarc mantle: A novel
test using barium isotopes in the Tonga-Kermadec arclJ]. Geology, 2020,
https://doi.org/10.1130/G47549.1.
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ABSTRACT: In the past few years, the so-called m&ange model has been offered as an alternative
to the long-standing model of enrichment of the subarc mantle by separate additions of fluid and
sediment components from the subducting plate. In the mé&ange model, components from the
subducting plate become physically mixed at the slab-mantle interface. Partial melting of the
peridotite subsequently occurs after being hybridized by the mé&ange material that diapirically rises
into hotter portions of the wedge. Here, we present the first Ba isotope study of lavas from the
Tonga-Kermadec arc (southwest Pacific Ocean) and show that Ba isotopes distinguish between fluid
and melt derived from different subducted components. This provides fresh constraints on the
debate. Remarkable along-strike Ba isotope variations were observed and are best explained by
contributions from variable proportions of sediment and altered oceanic crust (AOC) fluid from the
subducting plate. Combined Ba-Sr-Pb isotope relationships indicate that sediment melt and AOC
fluid were added to the source of the arc lavas separately at different times. This is inconsistent with

the md&ange model, at least in this arc.
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Figure 1. Correlations between 5'*¥13Ba and (A) Ba/Th, (B) Th/Yb, (C) ¥St/*Sr, and (D) 2%°Pb/2Pb.
LSC—Louisville Seamount Chain. Error bars for §'3¥1**Ba in A, B, and C represent 2 standard deviations
(SD). Plots in D show the average 5'*¥!3*Ba versus average 2°Pb/>*Pb for each island (on the Tonga-
Kermadec arc, southwest Pacific Ocean) based on our §'3¥!**Ba data and literature double-spike Pb
isotope data (Table S2 [see footnote 1]). In C and D, solid curves represent calculated mixing lines among
mantle, sediment melt, and altered oceanic crust (AOC) fluid; crosses denote the proportion of sediment
addition in %; red lines and arrow represent the calculated mixing line between mantle metasomatized
by sediment melt and AOC fluid; blue line shows calculated mélange component derived from a range
of plausible bulk mixing of AOC and sediment; and blue arrow depicts the mixing trend of mélange and
wedge peridotite. Details of the modeling calculations can be found in the Supplemental Material (see

footnote 1).
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Malinverno A, Quigley K W, Staro A, et al. A Late Cretaceous-Eocene Geomagnetic Polarity Time
Scale (MQSD20) that steadies spreading rates on multiple mid-ocean ridge flanks[J]. Journal of
Geophysical Research: Solid Earth. 2020. doi:10.1029/2020j6020034
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A FH R i ARV (GPTS). H T GPTS fBE B R PH VIS 5K (AL, A&
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SN L AT B PR B SR 5 2 13 N O3 DO P R R B i . e R 55— F
SRR IR TH R EIB AR I 32 57 i) S AR 45 T X 9 5K ag R A i N E BT & e
(ISR R SR I Hdl M H e 41 MQSD20 GPTS. MQSD20 GPTS [#5% mif&: 50-45
Ma 8] — B EMR ISR, XA A EDREVE A SR A A, BB AR R BRI AR R
(& PR ITEEENITNE V1B N G 7| ST <8 ) (1P =0/ SR e U sy 1 s s
ABSTRACT: Magnetic anomalies over mid-ocean ridge flanks record the history of geomagnetic
field reversals, and the width of magnetized crustal blocks can be combined with absolute dates to
generate a Geomagnetic Polarity Time Scale (GPTS). We update here the current GPTS for the Late
Cretaceous-Eocene (chrons C33-C13, ~84-33 Ma) by extending to several spreading centers the
analysis that originally assumed smoothly varying spreading rates in the South Atlantic. We
assembled magnetic anomaly tracks from the southern Pacific (23 ship tracks), the northern Pacific
(35), the southern Atlantic (33), and the Indian Ocean (55). Tracks were projected onto plate tectonic
flow lines, and distances to magnetic polarity block boundaries were estimated by fitting measured
magnetic anomalies with a Monte Carlo algorithm that iteratively changed block model distances
and anomaly skewness angles. Distance data from each track were then assembled in summary sets

of block model distances over 13 ridge flank regions. We obtained a final MQSD20 GPTS with
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another Monte Carlo algorithm that iteratively perturbed ages of polarity chron boundaries to
minimize the variability of spreading rates over all ridge flanks and fit an up-to-date set of
radioisotopic dates. The MQSD20 GPTS highlights a major plate motion change at 50-45Ma, when
spreading rates decreased in the Indian Ocean as India collided with Eurasia while spreading rates
increased in the South Atlantic and Northern Pacific and the Hawaii-Emperor seamount chain

changed its orientation.
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Figure 1. GPTS comparison between MQSD20, CK95, and GTS12. Differences in chron boundary
ages are in (a) and (b); differences in chron durations are in (c) and (d). The shaded areas encompass
the 20 uncertainty of the MQSD20 GPTS.
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Ide S, Shiomi K, Mochizuki K, et al. Split Philippine Sea plate beneath Japan[J]. Geophysical

Research Letters, 2010, 37(21). https://doi.org/10.1029/2010GL044585

WE: SRR IR 2 H AR 75 BT RZ B AR A R A0 K L& 3l B — > S i ]
B o AT i T FEH FHE AR o 7 110 £ R IR XU T - AR PR 58 P AR T AN S g FE Bk B
AT RN, B SR R R SR R R R AR R JEH TR (X R 7 BRI
PR K IEIR  IR TR AT AR P L 1) M R T SR AT R A DA Bt R K R R R 2R S B
M AT — B SR TR IR I3 P SL AT AR IR 2-4 Ma I ) A PE AR RIE sl ig . kil
RS IRA EL AR B 7y 22 1 A AR 52 o BT RO, X SE A2 KRN K il A

ABSTRACT: The shape of the Philippine Sea Plate subducting beneath western Japan is a crucial
factor in understanding earthquakes and volcanic activity. We propose that the subducted plate was
split along an extinct ridge due to an abrupt change of subduction direction, followed by elastic
deformation of the plate and an accumulation of stress near the ridge. This shape is consistent with
receiver function images, the distribution of deep tremor sources, the seismicity and focal
mechanisms of intraplate earthquakes, and the distribution of anomalous ratios of helium isotopes
in ground water. The movement history of the plate can explain active tectonics in western Japan in
the last 2—4 Ma. The location history of the volcanic front and the tear control where fluids ascend

in the crust, and these fluids are responsible for the generation of large earthquakes and volcanoes.
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Philippi
Sea Plat

132° 134° 136 138° 140° 142"
Figure 1. Bathymetry around western Japan from ETOPO1 [Amante and Eakins , 2009]. The regions in
Japan are separated by purple lines. The straight red line shows the location of the Kinan Seamount Chain,
which is an extinct ridge. Red triangles are Quaternary volcanoes [Committee for Catalog of Quaternary
Volcanoes in Japan , 1999]. The source areas of two megathrust earthquakes, the 1944 Tonankai, and the

1946 Nankai, are shown by the curved red lines.
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a. 4 Ma assumed plate shape b. Epicenters & median depth
\  Depth (km) Depth (km)
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Qlnland LFE

= Subduction LFE
(OM>6 EQ (1960-2010)
[IM=6 EQ (1925-1959)
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: 130° 132 134° 136"
Figure 2. (a) A hypothetical plate shape at 4 Ma, before the change of plate subduction direction. An
elastic slab is simply dipping in the direction of plate subduction, parallel to the ridge the location of
which is shown by a black line. The contour of 75 km is shown in red to indicate the approximate location
of the volcanic front. (b) Seismicity data used in this study and the spatial change of the median depth.
Dots are epicenters for earthquakes deeper than 25 km. The colored contours are for a plane that is 7 km
above the median depth. (c) Extrapolated surface of the plate without tear. (d) Extrapolated surface of
the plate with a tear in the same position as the extinct ridge. () Depth contours for the oceanic Moho
within the subducting PHS Plate estimated from RF image. RF images are shown along two lines a-A
and b-B in Figure 4. (f) Surface of the final split PHS plate model. Symbols are Quaternary volcanoes,
LFEs, and large (M > 6) earthquakes in the area surrounded by a thick dashed curve. We define the
southern edge of this area in terms of LFEs on the subducting plate [Katsumata and Kamaya , 2003;
Shelly et al. , 2006], thus excluding the possible effects of megathrust earthquakes in the Nankai
subduction zone. The discontinuous curved red line represents the 75 km depth contour and the straight

red line is the one in Figure 2a.
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FED. Ziwu, D.I. Doser and S.M. Schinagel, A geophysical study of the Castle Mountain Fault,
southcentral Alaska[J], Tectonophysics 2020, https.//doi.org/10.1016/j.tecto.2020.228567

E: Castle Mountain Fault (CMF) 2 BB RLITINA 1155 22 (30T 22 08 55 A A2 50 AL, %
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i, B EAATHUEFERRES . MR, 1E 149.5°W BLARE CMF 515 St iR IE 30 A A 24 K1
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R 1T B RS 7 AT ROt DR Yakutat St b 5 LSRR BL RS, 84 BATI 45 R
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FIREAEZSIE] ES2H | CMF WTEIRAT 2, 10 1964 ARy iy i K iz i) & AR AR I ]
SO T RS B

ABSTRACT: The Castle Mountain Fault (CMF) lies less than 50 km from Alaska's most populous
city of Anchorage and represents an important seismic hazard to the Anchorage-Matanuska-Susitna
Valley region in southcentral Alaska. The character of seismicity varies along the CMF. Although
the western CMF (between 149.5<and 151 °W) shows evidence for Late Pleistocene or Holocene
reverse and dextral movement, it has been seismically quiet over the past ~50 years of local seismic
network operation. In contrast, the CMF east of 149.5°W is associated with considerable
background seismicity, including the Mw 5.81984 strike-slip Sutton earthquake. We have used
gravity and magnetic data, constrained with results of previous seismic reflection and seismic
tomography studies, to model subsurface structure of the CMF in an effort to determine what may
control the variation in its seismic behavior. Our models are consistent with a component of high

angle reverse faulting (northwest side up, dip~85<0 879 that appears to have vertically offset Late
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Mesozoic rocks 2000 to 2500 m. Lack of data coverage precludes an estimate of its total strike-slip
motion. Holocene movement on the CMF appears to be associated with a region where both sides
of the fault consist of sedimentary rocks as defined by a gravity and magnetic low. If most of the
vertical offset has occurred since the Miocene in response to collision of the Yakutat microplate
with North America, then our results are comparable to recent thermochronological and
paleoseismic estimates of vertical slip rates. Subduction of the edge of the Yakutat microplate
appears to spatially influence seismic behavior along the CMF while the occurrence of the 1964

Great Alaska earthquake has also temporally affected local seismicity.
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Figure 1. Simple Bouguer gravity anomaly map gridded at 1000 m. a) Faults, folds and location of
edge of Yakutat microplate. b) Bouguer gravity anomaly map with relocated seismicity. Black
circles are events with depths <10 km and gray circles are events with depths of 10-20 km. TSZ is
the Talachultina Seismic Zone. Blue box along eastern Castle Mountain fault is the aftershock zone

of 1986 Sutton earthquake
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Figure 2. Total intensity acromagnetic map gridded at 1000 m. a) Faults, folds and location of edge

of Yakutat microplate. b) Magnetic anomaly map of study area with relocated seismicity.
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Wang Y Z, Hu C Y, Ruan J Y et al. East Asian Precipitation 6180 Relationship With Various

Monsoon Indices [J].Journal of Geophysical Research: Atmospheres, 2019, 125, ¢2019JD032282.
https://doi.org/10.1029/2019JD032282
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ABSTRACT: Chinese speleothem oxygen isotope (8'%0) variations have been widely interpreted
as recording the evolution of the Asian Monsoon. However, calibration of '80 to monsoon intensity
has not yet been carried out in a quantitative way. To understand the climatic significance of §'%0,
we measured monthly precipitation §'%0 data at Heshang Cave, China, where speleothem §'%0
records were previously obtained. We examined the influence of local climate and large-scale
atmospheric circulation on the 3'30 by correlating to local meteorological data and various monsoon
indices. We find neither a significant amount effect nor temperature effect, and therefore suggest
that local climate is not the primary driver of 'O variability. On seasonal timescales, monthly §'%0
is significantly correlated to all monsoon indices, especially the Indian Monsoon (IM) and Western
North Pacific Monsoon (WNPM) indices, proving 8'®0 responds dominantly to the tropical

monsoon circulation. On interannual timescales, there are significant negative correlations between
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annual %0 and the WNPM and IM monsoon indices defined by zonal winds, reflecting the impact
of the El Nifio-Southern Oscillation on §'®0. Similar correlations between §'%0 and precipitation
amount in these monsoon regions lend further support to this finding. As the driving force of
seasonal and interannual monsoon changes can be compared to variations on orbital and suborbital
scales, respectively, we argue that speleothem §'®0 in southern China is influenced by both external
forcing and internal variability. Solar radiation plays an indispensable role on the orbital and

seasonal scale 8'®0 variations, whereas ocean—atmosphere interactions are dominant on suborbital

timescales.
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Figure 1. (a) Asian Monsoon and its subsystems. The study area and observation station HS are marked
by a red square and red dot, respectively. (b) Schematic diagram of the study area. The red dot represents
the location of precipitation sampling and the adjacent Heshang Cave (HS). The open diamonds represent
caves that developed in neighboring regions, including Sanbao Cave (SB), Qingtian Cave (QT), Lianhua
Cave (LH), Yaoba Don Cave (YB), Jintanwan Cave (JTW), and Furong Cave (FR).
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Figure 2. Correlation diagrams of HS precipitation 8'%0 and precipitation amount in EAM (22.5°-45° N,
105°-140° E),IM (5°-27.5° N, 65°-105° E), WNPM(5°-22.5° N, 105°-150° E) regions (Wang et al.,
2003) on seasonal and interannual timescales from May 2011 to April 2018. The first row shows the
seasonal timescale correlations, the ordinates are the monthly 6180, and the abscissas is the precipitation
amount: (a) EAM region (hollow dots); (b) IM region (hollow triangles); (c) WNPM region (hollow
diamonds). All correlations on seasonal timescale are significant at p values of <0.01. The second row
shows the interannual timescale correlations, the ordinates are the weighted average of 8'%0, and the
abscissas is the precipitation amount: (d) EAM region (solid dots); (e) IM region (solid triangles); (f)
WNPM region (solid diamonds). Correlation between HS 3'%0 and IM precipitation amount on
interannual timescale is significant at p values of <0.1, and correlation between HS §'*0 and WNPM

precipitation amount on interannual timescale is significant at p values of <0.05.
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Figure 3. Correlation diagrams of the weighted average of HS precipitation §'%0 and nine annual
monsoon indices on the interannual timescale. The ordinates are the weighted average of §'%0, and the
abscissas are the annual monsoon indices. (a—d) EAM indices (solid dots): DNS, EAMI, Ies, and EASMI;
(e—h) IM indices (solid triangles): MHI, SASSI, SAWSI, and WYT; (i) WNPM index (solid diamonds):
WNPMI. Only correlations of SAWMI, WY1 and WNPMI are significant at p values of <0.05.
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Zeng Z, Tice M M. Promotion and nucleation of carbonate precipitation during microbial iron
reduction|J]. Geobiology, 2014, 12(4):362-371.
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ABSTRACT: Iron-bearing early diagenetic carbonate cements are common in sedimentary rocks,
where they are thought to be associated with microbial iron reduction. However, little is yet known
about how local environments around actively iron-reducing cells affect carbonate mineral
precipitation rates and compositions. Precipitation experiments with the iron-reducing bacterium
Shewanella oneidensis MR-1 were conducted to examine the potential role of cells in promoting
precipitation and to explore the possible range of precipitate compositions generated in varying fluid
compositions. Actively iron-reducing cells induced increased carbonate mineral saturation and
nucleated precipitation on their poles. However, precipitation only occurred when calcium was
present in solution, suggesting that cell surfaces lowered local ferrous iron concentrations by
adsorption or intracellular iron oxide precipitation even as they locally raised pH. Resultant
precipitates were a range of thermodynamically unstable calcium-rich siderites that would likely act
as precursors to siderite, calcite, or even dolomite in nature. By modifying local pH, providing
nucleation sites, and alter- ing metal ion concentrations around cell surfaces, iron-reducing micro-

organisms could produce a wide range of carbonate cements in natural sediments.

25



500 1000 1500
Raman shift (cm=T)

Figure 1. (A-I) Carbonate minerals precipitated during one-month-long iron reduction experiments with
treatments noted. S = concentration of sulfate, R = ratio of [Mg2+]/[Ca2+], sid = siderite, and lep =

lepidocrocite. Scale bars are 5 Im. (J) Raman analysis of spherical grain.
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Ricci J, Carlut J, Marques F O, et al. 2020. Volcanic Record of the Last Geomagnetic Reversal in
a Lava Flow Sequence From the Azores. Frontiers in Earth Science [J], 8: 13. doi:
10.3389/feart.2020.00165
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ABSTRACT: We present paleomagnetic and geochronological data of twenty-five stacked lava
flows from Sao Miguel Island (Azores) that were emplaced during the last geomagnetic reversal
(Matuyama-Brunhes, M-B). The characteristic direction of natural remanent magnetization was
isolated through alternating field and/or thermal demagnetization. From bottom to top, the
directional changes display a first phase with reverse, transitional and normal directions which is
followed by a second phase with transitional and normal directions. Dating by Potassium-Argon
(K-Ar) of fresh separated groundmass provide ages of 768 +/- 5 ka and 765 +/- 5 ka (1 sigma) for
the first and second transitional episodes, respectively. We infer that this sequence recorded the last
reversal and reveal the presence of a rebound that occurred soon after the transition. The age of the
transition is 5-15 kyr younger than at other volcanic localities, but in agreement with astronomical
ages that were recently proposed for the transitional interval. The reversal is characterized by weak
field intensity during the transition, a recovery phase and a subsequent decrease during the rebound.
The two transitional virtual geomagnetic poles (VGPs) that characterize the transition are found

above the South Atlantic and the North Pacific. When compared to other M-B records, no VGP is
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found above preferred locations.
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Figure 1. Mean Declination (A), inclination (B), paleolatitude of virtual geomagnetic poles (C) and
relative paleointensity (D) of each flow plotted by order of appearance in the sequence. Arrow heads
indicate flows with an age obtained in this study and/or from Johnson et al. (1998) (SM02).

_sm1

Figure 2. Virtual Geomagnetic Poles of samples dated circa 770 ka from the Maui (Coe et al., 2004),
Martinique (Tanty et al., 2015), Tahiti (Chauvin et al., 1990), and Azores volcanic sequences that
recorded the last reversal. Gray areas indicate the locations of the VGP groups from site U1306
sediments in North Atlantic Ocean (Channell, 2017).
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Kang S, Du J, Wang N, et al. Early Holocene weakening and mid-to late Holocene strengthening of
the East Asian winter monsoon|J]. Geology, 2020. https://doi.org/10.1130/G47621.1

B P HIE R (AR A Z KA S M URAAAE S8 8 JR A2 B = e B o
[ o b sk e TEML, FRATTEE T o I B v SR = AN T R e AR EE AT, R T
TP HER AT AR A 2R KB B . R AT XA A0 (11.7-6.5kyr B.P) A HF
BRI, et (H6.5kyrBPAG) AHEAGES . AT X m Tt
SFERE A VK AL B = 4 R AR 3 BN - FATE WS B 1AW A F XA
TNA KK FR . BATHIRIUA AT AT ML GBI 4E T — DT SERfRRE, Jf
A7 B B AR I 2 X JBE AR RV A 1) 224K

ABSTRACT : Sub-orbital-scale variations of the East Asian winter monsoon (EAWM) and its
mechanisms during the Holocene are controversial, partly due to the lack of high-quality records
from Chinese loess. Here, we present high-resolution reconstruction of Holocene EAWM intensity
based on optically stimulated luminescence dating and grain-size analysis from three loess sections
taken from the Chinese Loess Plateau. The EAWM showed a persistent weakening trend during the
early Holocene (ca. 11.7-6.5 kyr B.P.) and a strengthening trend during the mid- to late Holocene
(since ca. 6.5 kyr B.P.). We propose that this was caused by changes in high-latitude Northern
Hemisphere ice volume and middle- to high-latitude Northern Hemisphere atmospheric
temperatures, respectively. We also observed an anti-correlation between EAWM and East Asian
summer monsoon. Our findings provide a robust solution to the debate regarding Holocene EAWM

changes and contribute to the understanding of potential future variations in EAWM intensity.
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Figure 1. Chronology and proxy variations over past ~12 k.y. at WN2, GB, and LGG sections on the
Chinese Loess Plateau (see Fig. 1 for locations). (A—C) Optically stimulated luminescence ages (hollow
black circle), mean grain size (MGS; blue), and magnetic susceptibility (MS; red) plotted against depth.
Solid black (weighted mean age) and dashed gray (95% confidence interval) curves indicate Bayesian
age-depth models (see the Supplemental Material, and Fig. S9 [see footnote 1]). Pink bands indicate data
excluded from paleoclimate analysis due to disturbances, hiatuses, and an absence of data within age
control. (D) Dust accumulation rate (DAR), MGS, MS, normalized MGS and MS, and stacked
normalized MGS and MS plotted against age. Procedures for normalization and stacking can be found
in the Supplemental Material. Black solid curves indicate 1 k.y. smoothing. Blue- and red-gradient arrows
and wedges indicate changing trends of the East Asian winter monsoon (EAWM) and East Asian summer
monsoon (EASM) intensity. Thick gray horizontal dashed line denotes the shift in the EAWM and EASM
trends at ca. 6.5 kyr B.P.

30



