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LuJ, Yang H, Griffiths M L, et al. Asian monsoon evolution linked to Pacific temperature gradients
since the Late MiocenelJ]. Earth and Planetary Science Letters, 2021, 563:

116882 https://doi.org/10.1016/j.eps1.2021.116882

FRE: W AT DRSS T AR 2 XU AL B 1k S A BRI A AE AN e 1 1 7 —
AR AR IR B SR 3], HRRIE R A a) AN (3] RSP PRE IR B (SST) B EES
REES, PSRN R BATHI AR SR AR A AITEAE S HI T R 2R,
IR LG RE R FEAE 22 KRR _EREm 1 38N ARSI 3 X F) P RS S, 1) A2 2= XU X3
AEHRYE BTSSR AE S o AT 3 AR P SR Bl A DO 2 Fr A R AF BB DA bR S
NEAR, B UERGE T 8 BT LRAKIRIC T Il R e R B (~4.2-4.5 Ma)
I S AE B R B K B T e, X RSP EAR R A X SST A 5 LA S AR AT
RV T A SR o m FE b X S 2 R 7K B A S o i S (R B
H5 P EFRE (BRI fAERMM KR, RPARTX 2 “ =7
PR 8 — BRI RS2, S5 R EoRfER Wi (5.33-3.6 Ma) %K
M [X 2 R 7K T 70 e 3 R BT P R T BRI b X IR TE T ] AU 4, 5 S0
AT X X g W TR AR e A A 3G 5 o WEFTHE— D 5mif 1
IRV A E R 2R M P /KRS A A F B R

ABSTRACT: Considerable uncertainty remains over the nature and causes(s) of East
Asian monsoon evolution since the Late Miocene, a significantly warmer period
characterized by substantially weaker meridional and zonal Pacific sea surface
temperature (SST) gradients than today and therefore regarded as a potential analog for
current and future global warming. However, the extent to which these temperature

gradients impacted rainfall patterns across East Asia, and particularly the northern



extent of the monsoon domain, remains controversial. Here we present the first
hydrological record extending back eight million years (Ma) for North China Plain
derived from organic biomarkers preserved in a terrestrial sediment sequence. Our
record shows a significant increase in monsoon rainfall during the Early Pliocene
(~4.2-4.5 Ma), coincident with strengthening of Pacific meridional and zonal SST
gradients, and the eastern equatorial Pacific cold tongue. This marked intensification of
the monsoon rainfall in northern China is also observed in paleoclimate archives from
southern Asia, but anti-phased with those from central-eastern China (including
southern China), indicating a ‘tripole-like’ rainfall pattern over East Asia. Through a set
of climate model experiments, we show that this redistribution of monsoon rainfall
across East Asia during the Early Pliocene (5.33-3.6 Ma) was likely due to an
equatorward contraction of the western Pacific warm pool, reduced summer convection
in the western subtropical Pacific, and the strengthening of the Hadley and Walker
circulations. Our study thus highlights the strong influence of Pacific Ocean

temperature gradients on East Asian hydroclimate.

Figl. Influence of ENSO on modern East Asian summer monsoon variability. a-b. Regression maps

of East Asian July-August a, precipitation (mm, shading; PERSIANN-CDR: Ashouri et al., 2015)
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and 850-hPa winds (m s-1, vectors; ECMWF ERAS), and b, vertically integrated moisture
divergence (kg m-2; ECMWF ERAS) onto Principal Component 1 (PC1) of precipitation. PC1 was
generated from an EOF analysis of precipitation for East Asia [red box in a (100-124° E, 8-45° N);
Fig. S1]. Symbols in a indicate our study site (star), along with other records from the Chinese Loess
Plateau (Sun et al., 2006), Yangtze River Delta(Zhang et al., 2013), northern South China Sea (Wan
et al., 2007), central (Gai et al., 2020) and southwestern (Zhang et al., 2009) South China Sea, Bay
of Bengal (An et al., 2001) (circles). Blue sites indicates wetter Pliocene conditions and yellow sites
indicate drier Pliocene conditions as plotted in Fig. 5. ¢, Regression map of previous DJF SSTs onto
PC1. Green circles indicate site locations for the cold tongue SST records mentioned in the text and
shown in Fig. 6. The black vectors and black stippled regions in a-c denote significance at the 90%
confidence level. (For interpretation of the colors in the figure(s), the reader is referred to the web

version of this article.)
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Fig2. Hydroclimate tripole pattern across East Asia during the Miocene-Pliocene. a, Ratio of GDGT-
0/Cren and Ri/b proxy in the G3 core from the North China Plain. b, Loess magnetic susceptibility
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data from Chinese Loess Plateau (Sun et al., 2006). ¢, Ratio of arboreal pollen (AP) to non arboreal
pollen (NAP) of fluvial-lacustrine core ZK004 in Yangtze River Delta (Zhang et al., 2013). d,
Smectite/Kaolinite records at ODP Site 1146, northern SCS (Wan et al., 2007). e, Hematite/goethite
(Hm/Gt) values at IODP Site U1431, central SCS (salmon curve) (Gai et al., 2020) and ODP Site
1143, southwestern SCS (blue curve) (Zhang et al., 2009). f, Magnetic susceptibility flux from the
Indian Ocean ODP Site 758 (An et al., 2001). Blue vertical bar indicates the significant hydrological

changes observed across East Asia at 4.2-4.5 Ma. The black line in e is smoothed curve
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SST from ODP 846 (green curve) (Herbert et al., 2016; Lawrence et al., 2009), ODP 850 (yellow
circle) (Zhang et al., 2014) and U1337 (orange curve) (Liu et al., 2019). f, Alkenonederived mid-
latitude East Pacific SST records (LaRiviere et al., 2012): light purple, ODP 1021; blue curve, ODP
1010. g, Cold tongue development in the East Pacific (Liu et al., 2019) h, Zonal and meridional

temperature gradients of the Pacific Ocean since 8 Ma (Zhang et al., 2014). See Fig. 7 for site

locations.
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Figd. Atmospheric circulation anomalies for the Pliocene minus preindustrial control run climate
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2: Chinese Loess Plateau; 3, the lower reaches of the Yangtze River Valley; 4, the northern South
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China Sea; 5, central South China Sea; 6, the southwestern South China Sea; 7, Bay of Bengal). b,
Hovmodller diagram of precipitation anomalies over eastern China (110 to 125°E). Approximate
timings of the various intraseasonal stages are shown. ¢, JA sea-level pressure and d, 200 hPa zonal
wind anomalies. e, JA vertical pressure velocity anomalies along the equator (computed as
deviations from zonal mean and averaged between 8° S and 8° N) and f, zonal mean stream function.
Brown (green) colors in e indicate anomalous downward (upward) flow, while brown (green) colors

in f indicate counterclockwise (clockwise) flow.
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Wagner C L, Egli R, Lascu I, et al. In situ magnetic identification of giant, needle-shaped
magnetofossils in Paleocene—Eocene Thermal Maximum sediments [J]. PNAS, 2021, 118, 6.

https://doi.org/10.1073/pnas.2018169118

FEE: BV BRI TR B - A AR A A IR R A 1 R R
AR /A o AT R B R R B AR BE/IMA BES AE AR L s 70 38— B S e i
2 (FORC) WAKR P AEMBF A5 5, X Rk ol T 2 a TIAR 2 5X
SO R AL /NS o B3 55 FRLBE 20T (R0 K R B/ IR (10 RS ULt S RF3RAT T (1 45
Ro LA SR 1 RBERFAL . HRm AR R (1 Ao KT G/ H R
ORI T BRARR A TR o, R AT E AP a il sk L 22 54
PRI BATSEAE 7 —FhER A FORC MMy i Y LA 50 2 ORI Hh AR K Al
A, WRET T BV A ARAT T A 25 DR A B AL R S

ABSTRACT: Near-shore marine sediments deposited during the Paleocene—Eocene
Thermal Maximum at Wilson Lake, NJ, contain abundant conventional and giant
magnetofossils. We find that giant, needle-shaped magnetofossils from Wilson Lake
produce distinct magnetic signatures in low-noise, high-resolution first-order reversal
curve (FORC) measurements. These magnetic measurements on bulk sediment samples
identify the presence of giant, needle shaped magnetofossils. Our results are supported
by micromagnetic simulations of giant needle morphologies measured from
transmission electron micrographs of magnetic extracts from Wilson Lake sediments.
These simulations underscore the single domain characteristics and the large magnetic
coercivity associated with the extreme crystal elongation of giant needles. Giant
magnetofossils have so far only been identified in sediments deposited during global
hyperthermal events and therefore may serve as magnetic biomarkers of environmental

disturbances. Our results show that FORC measurements are a nondestructive method
14



for identifying giant magnetofossil assemblages in bulk sediments, which will help test

their ecology and significance with respect to environmental change.
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Figl. Low-noise, high-resolution FORC measurements for WL35950b and BAL13. (A) Three

distinct coercivity distributions identified in WL35950b. Arrows indicate the coercivity components

BS (biogenic soft), BH (biogenic hard), BN (biogenic needles), and HC (high coercivity). (B) Same

as A for BAL13. (C) FORC diagram for WL35950b. Arrows point to the following features: doublet

of positive and negative amplitudes produced by reversible magnetic moment rotation in uniaxial

SD (single-domain) particles (SDR); high-coercivity SDR termination (SDRT); high-coercivity

termination of flux closure annihilation (FCAT) from particles and/or aggregates of particles

(clumps, collapsed chains) with vortex-like magnetization states; and FCAT for biogenic needles
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(FCAT [BN]). (D) FORC diagram for BAL13, plotted to scale with C. (E) Isolated central ridge
contribution to the FORC diagram of WL35950b, with 10x vertical exaggeration highlighting the
vertical offset with respect to By = 0. The dashed line is the expected Bu value for each vertical
profile of the central ridge. (F) Vertical central ridge offset for WL35950b (dashed line) and BAL13
(solid line) Bc, with 1o confidence intervals (shaded). These offsets are related inversely to the
thermal activation volume of SD particles. Arrows point to coercivity ranges dominated by viscous
particles (VISC), biogenic particles (Bs, Bu, and Bn), and high coercivity particles (HC). The SDRT

marks the transition from biogenic to high-coercivity contributions.

Fig 2. Summary of results from micromagnetic simulations on the 21-, 25-, 50-, and 100-nm-wide
needles observed in magnetic extracts from WL35900 and WL35800 (50 and 100 nm) and inferred
from our low-noise, high resolution FORC measurements (21 and 25 nm). Simulations were
performed as a function of the angle (¢) between the applied field and the particle elongation
direction, which was oriented in the z direction. The angular dependence was compared to Stoner—

Wohlfarth (36) calculations for coherent rotation in an infinite cylinder (dashed and solid black lines,
16



S-W). (A) Magnetic squareness (Mrs/Ms) as a function of ¢. The angular dependence follows the
S-W model, Mrs/Ms (¢) = cosd. The dashed line is for Mrs/Ms (0°) = 1, which is the case for the
21- to 50-nm-wide needles (see also SI Appendix, Fig. S2). (B) Coercivity (Bc) and switching field
(Bsw) as a function of ¢. For ¢ < 60°, the symbols for Bc and Bsw overlap. The gray dashed lines
are calculations of the nucleation field for cases exhibiting fanning (S <:.1.63) and curling (S >
1.63) of moments. S is a parameter that depends on particle width, exchange constant, and Ms (see

SI Appendix, Text S2, for details of the theoretical calculations).

Fig 3. Dimensional analysis of magnetofossils identified in WL35900 and WL35800 with predicted
domain states at room temperature. The theoretical single-domain states for individual grains and
magnetofossil chains are highlighted: 1) lower limit for a six-crystal chain with intercrystal gaps of
0 (lower curve) and 0.6 times the length of constituent crystals (41), 2) lower limit for isolated
single-domain particles (39), 3) upper limits for isolated single-domain particles with long axes
parallel to the (100) and (111) crystallographic axes (40), and 4) critical sizes for isolated crystals
within a chain of three crystals (40). Dimensions of modern magnetosomal magnetite of various
shapes from well-characterized magnetotactic bacteria and conventional magnetofossils are shown

17



in color (for a complete list of data sources, see SI Appendix, Text S3).

Fig 4. TEM images of giant needles from magnetic extract WL35900 highlighted with red arrows.
Two needles are shown in the Left panel, whereas the Right panel shows a single needle with several
conventional magnetofossils in the upper right. Needles have a cylindrical-like morphology (Inset

in Right) and some taper toward one end of the crystal.
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BEAN: BB fengwy@sustech.edu.cn

Huang G C, Hwang H, Bang Y, et al. A role for subducted albite in the water cycle and alkalinity
of subduction fluids[J]. Nature Communications, 2021, 12:1155.

https://doi.org/10.1038/s41467-021-21419-6

WE: KO RMFENEERSZ —. EXE, BAMRE T 48K a R4S KA
fifmfes, 2xfEmT 2.9 GPa #1290 °C B(2 90 2~ HIREEZRAF N, S KIS
B RGN T, BEJE7E R T 4.3 GPa Fl 435 °C iz 135 2 BLIRE 4 A%
T, WA . KCRSEBAR, RROTEAEEEIRD T~ 14%, i
M KRR R, R RIRAAAREI N T~ 8%, 7EI 20 5 4EHL, WY
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ABSTRACT: Albite is one of the major constituents in the crust. We report here that
albite, when subjected to hydrous cold subduction conditions, undergoes hitherto
unknown breakdown into hydrated smectite, moganite, and corundum, above 2.9 GPa
and 290 °C or about 90 km depth conditions, followed by subsequent breakdown of
smectite into jadeite above 4.3 GPa and 435 °C or near 135 km depth. Upon the
hydration into smectite, the fluid volume of the system decreases by ~ 14 %, whereas
it increases by ~ 8 % upon its dehydration into jadeite. Both the hydration and
dehydration depths are correlated to increases in seismicity by 93 % and 104 %,
respectively, along the South Mariana trench over the past 5 years. Moreover, the
formation of smectite is accompanied by the release of OH— species, which would
explain the formation of moganite and expected alkalinity of the subducting fluid. Thus,
we shed new insights into the mechanism of water transport and related geochemical
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and geophysical activities in the contemporary global subduction system.

Figl. The breakdown model of albite along the South Mariana trench. a The hydration and
dehydration breakdowns of albite occur at ca. 90 km and 135 km depths, respectively. b The
frequency of earthquake occurrence along the South Mariana trench over past 5 years (ISC Bulletin,
investigation period between Nov. 2014 and Nov. 2019). ¢ Changes in the net crystalline density (D
for albite, D’ for basalt) and fluid volume (V for albite, V’ for basalt) in the subducting system are
estimated as a function of subducting depth as in a and b. Green arrow and region highlight the
estimated changes based on a basalt system. Phase abbreviations: albite: ab; smectite: smec;

moganite: mog; corundum: crn; jadeite: jd; and water: w.
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Dickson A J, Jenkyns H C, Idiz E, et al. New Constraints on Global Geochemical Cycling During
Oceanic Anoxic Event 2 (Late Cretaceous) From a 6-Million-year Long Molybdenum-Isotope
Record[J]. Geochemistry, Geophysics, Geosystems, 2021, 22(3). e2020GC009246.
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ABSTRACT: Intervals of extreme warmth are predicted to drive a decrease in the
oxygen content of the oceans. This prediction has been tested for the acme of short (<1
million years) episodes of significant marine anoxia in the Phanerozoic geological
record known as Oceanic Anoxic Events (OAEs). However, there is a paucity of data
spanning prolonged multimillion-year intervals of geological time before and after
OAEs. We present a Mo-isotope record from limestones and marlstones of the Eagle

Ford Group, South Texas, which was deposited in the southern Cretaceous Western
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Interior Seaway of North America during a 6-million-year period encompassing OAE
2 (Late Cenomanian-early Turonian: ~94 Ma). Mo-isotope compositions from deposits
that formed in euxinic (sulfidic) conditions before OAE 2 allow the paleo-seawater
composition to be constrained to 1.1%-1.9%. This range of values overlaps previous
estimates of up to ~1.5% for the peak of OAE 2 determined from similarly sulfidic
sediments deposited in the restricted proto-North Atlantic Ocean. Mo-isotopes thus
varied by less than a few tenths of per mil across one of the most extreme intervals of
global deoxygenation in the Late Phanerozoic. Rather than a limited change in oceanic
deoxygenation, we suggest that the new data reflect changes to global iron cycling
linked to basalt-seawater interaction, terrestrial weathering and expanded partially
oxygenated shallow shelf-seas that played a key role in the burial of isotopically light

molybdenum, thus acting as a counterbalance to its removal into sulfidic sediments.

Fig 1. °***Mo and Mo concentration data from the Iona-1 and Innes-1 cores. Data are delineated
by lithology. Vertical dashed lines are to enable visual comparison between the Mo-isotope data for
each core. Zones of reduced oxygenation, including the Lower Eagle Ford and intervals in the Upper

Eagle Ford, are highlighted by gray shading.
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Fig 2. Constraints on the §°**Mo composition of Late Cretaceous and modern seawater. Solid
horizontal lines indicate highest §°*°*Mo values observed from sediments accumulating in euxinic
waters in restricted or nonrestricted marine basins (Westermann et al., 2014; Dickson et al., 2016;
Goldberg et al., 2016; this study). The range of §°**Mo for all sediments measured in each time
slice is represented by the yellow shading (Lower Cenomanian: 0.2%—1% (Site 367, S57 and lona-
1, Westermann et al., 2014; Dickson et al., 2016; Goldberg et al., 2016); OAE-2: —0.5%—1.5%, (Site
367, S57 and Site 1,276, Westermann et al., 2014; Dickson et al., 2016; Goldberg et al., 2016);
Turonian: —0.4%—1.6% (Iona-1). The possible range of seawater §°*°*Mo for each time slice is
indicated by the blue shading. Inferred limits on the range of seawater 5°***Mo are indicated by
horizontal dashed lines. The vertical dashed line indicates that the seawater composition for the
Turonian extends above the highest measured sediment §°*°*Mo value by an unknown amount. The
modern sediment data range is from Siebert et al., 2003, 2006; Neubert et al., 2008; Poulson-Brucker
et al., 2009; Nigler et al., 2011; Nakagawa et al., 2012; Noordmann et al., 2015; Hardisty et al.,

2016; Scholz et al., 2017; Briiske et al., 2020.
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Hervé G, Chauvin A, Lanos P, et al. How did the dipole axis vary during the first millennium BCE?
New data from West Europe and analysis of the directional global database[J]. Physics of the
Earth and Planetary Interiors, 2021: 106712.
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ABSTRACT: Despite progress in the knowledge of secular variation during the first
millennium BCE in Europe, data coverage remains poor at the earliest periods,
especially in some regions as in the Central Mediterranean area. This study presents
three new directional and six new intensity data between the 13th and the 4th centuries

BCE on archaeological kilns, pottery and baked clay fragments from South Italy and
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France. Archaeodirections were determined after thermal demagnetizations and
archaeointensities using the Thellier-Thellier protocol with corrections for the
anisotropy and cooling rate effects. The new data confirm the large deviation of the
direction from a Geocentric Axial Dipole field, the high geomagnetic field strength and
the fast secular variation observed in Europe during the earliest half of the first
millennium BCE. Another characteristic of this period is a difference of ~25° between
the longitudes of the virtual geomagnetic poles inferred from European and Middle East
data. This unusual behaviour can be mainly related to the Levantine Iron Age anomaly
(LIAA) and its expansion from the Middle East to Europe. However, the review of the
global directional database shows that almost all virtual geomagnetic poles, 96% of
them coming from Europe, the Middle East, East Asia, North America and Hawaii, are
10-25° away from the rotation axis towards North Russia between 1000 and 600 BCE.
The calculation of a mean global VGP curve suggests that the North geomagnetic pole
followed a clockwise motion during this period with a dipole tilt up to around 14°. This
study shows that a dipole axis tilt may have played an important role in the rapid secular
variation in western Eurasia, although part of this variation may also be related to non-

dipole fields associated with the LIAA.
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Fig. 1. Position of the virtual geomagnetic poles (VGP) from 1200 BCE (square symbols) to 0 BCE
(diamond symbols). The star highlights the points at 800 BCE. (a) Mean VGPs curves from the
Middle East, East Europe, West Europe, North Europe and Macaronesia. (b) Mean VGPs curves
from East Asia, West USA, Mesoamerica and Hawaii plotted with individual data from other parts
of the globe dated in the first half of the first millennium BCE. The Mesoamerican curve starts in
800 BCE instead of 1200 BCE. (c) Mean global VGP curve (red with Fisherian 095 confidence
circles in transparency, this study) compared with DEFNBKE (dark blue) and DEFNB (light blue)
mean curves built from sedimentary records (Nilsson et al., 2010) and with the positions of the
North geomagnetic pole (NGP) predicted by spherical harmonic global models COV-ARCH and

COV-LAKE (light green and orange, Hellio and Gillet, 2018).
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Cao L C, Shao L, Qiao P J, et al. Formation and paleogeographic evolution of the Palawan
continental terrane along the Southeast Asian margin revealed by detrital fngerprints [J].
Geological Society of America Bulletin, 2021, 133, 1167-1193.
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ABSTRACT: The prolonged convergence along the Southeast Asian margin from the
Mesozoic to Cenozoic shaped the region into a complex tectonic collage of microblocks
of diverse origin and evolutionary history. Among these microblocks, the formation and
paleogeographic evolution of the Palawan continental terrane remain issues of
uncertainty and controversy, especially regarding the petrogenesis of the oldest rocks
and the conjugate relationship with the South China margin. This study examined these
issues from the perspective of detrital fngerprints (including geochemistry, heavy

mineral, and zircon U-Pb geochronology) of Mesozoic to Cenozoic strata from Palawan
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Island and basins of the northern South China Sea. The across-margin comparison of
provenance signatures, favored by a comprehensive data compilation and a revision of
the stratigraphic framework using the youngest zircon ages, provides insights into
regional paleogeographic reconstructions from the Jurassic to the Miocene. The results
reveal provenance shifts that correspond to the paleogeography of the Palawan
continental terrane evolving from an accretionary complex in the Jurassic to a rifted
margin in the early Cenozoic and fnally to a microcontinent in the middle Cenozoic.
Based on comparable provenance signatures, the terrane is interpreted to have been
conjugated to the northeastern South China Sea margin from the Mesozoic until the
Oligocene spreading of the South China Sea. The terrane likely existed as a northern
passive margin of the proto—South China Sea from the latest Cretaceous to early
Cenozoic before the oceanic crust of the latter was emplaced over the former during the

Oligocene—Miocene.

Figl. (A) Present confguration of principal blocks in Southeast Asia showing the Palawan
continental terrane located between the South China Sea and the Philippine Sea plate (modifed from
Metcalfe, 2013). (B) Tectonic map of the Philippines showing the Palawan continental terrane and
Philippine mobile belt as well as different models regarding their common boundary. Gray shaded
area is the extent of the Palawan continental terrane adopted in this study, which includes the islands
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of Palawan, Calamian, Mindoro, Romblon, and west Panay (Canto et al., 2012; Gabo et al., 2015).
Different parts of Palawan, Mindoro, and Panay are excluded in models marked by orange (Zamoras
et al., 2008), red (Knittel et al., 2017; Liu et al., 2014), and blue (Concepcion et al., 2012; Gabo et

al., 2009) lines.
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Dunlop D. Magnetic Hysteresis of Magnetite at High Temperature: Grain-Size Variation [J].
Geophysical Journal International, 2021, ggab138 (accepted)
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ABSTRACT: Thermoremanent magnetization (TRM), the primary magnetic memory of igneous
rocks, depends for its stability through geologic time on mineral carriers with high coercivities and
high unblocking temperatures. The paleomagnetic record of past magnetic field directions and
intensities is the key to unraveling Earth's tectonic history. Yet we still do not fully understand how
the familiar mineral magnetite, in the micrometer grain size range typically responsible for stable
TRM, acquires and holds its signal. Direct indicators of magnetite remanence-carrying capacity and
coercivity at high temperature T are saturation remanence relative to saturation magnetization
Mrs/Ms and coercive force He. This study is the first to measure the variation of these hysteresis

properties for magnetite, from room temperature to the Curie point, across the entire size range from
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25 nm to 135 pm, covering superparamagnetic, single-domain, vortex, pseudo-single-domain and
multidomain magnetic behaviour. The paper focuses on: (1) Hc(T) and Mrs(T) observations and
their reproducibility; (2) mathematical relationships of Hc(T) and Mrs(T) to Ms(T), used in
modeling TRM and for unbiased comparisons of thermal variations; (3) the shapes of magnetite
grains and the number of domains they contain, revealed by demagnetizing factors N = Hc/Mrs; and
(4) the grain-size dependences of Hc and Mrs at ordinary and elevated T, delineating domain

structure changes and mechanisms of coercivity.
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Figl. Grain size dependences of (a) H. and (b) M./M; data measured at selected temperatures
between 25 °C and 505 °C. In the submicron range, values fall with decreasing size d because of
broad size distributions in individual samples, which include much SP material with zero coercivity
and remanence. In the 0.6 to 14 um interval, the data are well described by power laws of d °2 to
d %" for H, and d *% to d '8 for M,/M;. Above 14 um, the descents are much steeper, with
dependences of d %7 to d *¢ for H. and d "% to d *7® for Mis/Ms. N.B.1 Oe = 79.6 Am™!

(equivalent B: 107 T).
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ABSTRACT: Understanding the dynamics between the East Asian summer (EASM)
and winter monsoon (EAWM)) is needed to predict their variability under future global
warming scenarios. Here, we investigate the relationship between EASM and EAWM
as well as the mechanisms driving their variability during the last 10,000 years by
stacking marine and terrestrial (non speleothem) proxy records from the East Asian
realm. This provides a regional and proxy independent signal for both monsoonal
systems. The respective signal was subsequently analyzed using a linear regression
model. We find that the phase relationship between EASM and EAWM is not time
constant and significantly depends on orbital configuration changes. In addition,
changes in the Atlantic Meridional Overturning circulation, Arctic sea ice coverage, El
Nifio Southern Oscillation and Sun Spot numbers contributed to millennial scale

changes in the EASM and EAWM during the Holocene. We also argue that the bulk
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signal of monsoonal activity captured by the stacked non speleothem proxy records
supports the previously argued bias of speleothem climatic archives to moisture source

changes and/or seasonality.
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Figl. East Asian summer (EASM) and winter monsoon (EAWM) purview and sites used for this
study. (A) Atmospheric conditions during North Hemisphere summer (EASM). Northward
propagating warm and moisture charged air masses are indicated by red arrows (left panel);
Atmospheric conditions during North Hemisphere winter (EAWM). Southward trending cold air
outbreaks are highlighted by blue arrows (right panel); (B) Moisture sources of East Asia during
North Hemisphere summer (EASM). Numbers constitute relative contribution of the Indian Ocean
(red) or Pacific Ocean (blue) moisture source to total amount of precipitation over East Asia. Sites
used for the EASM and EAWM stack are marked by black dots in (A) and (B), respectively (Tables
S1, S2). Purple arrow indicates position of the Jetstream. Location of the speleothem reference sites
for the northern and southern Chinese speleothem stacks are marked by grey triangles and dots,

respectively. Mawmluh speleothem cave site is marked with a grey star.
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Fig2. East Asian summer (EASM) and winter (EAWM) monsoon stacks. (A) 21st June (summer)
insolation for 30° N; The 2.5% and 97.5% (1 o) uncertainty intervals for the stacks are shown as
shaded (B) red (EASM) and (C) blue (EAWM) areas. The detrended original data sets used for each
stack are marked by grey icons according to the Figure legend. (D) moving Spearman correlation
coefficient (r) with window size = 1 between EASM and EAWM stacks. Shading indicates strong
correlation (red) to weak correlation (white). The identified break point at 4.5 + 0.5 kyr is indicated

by a black dot with error bars.
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ABSTRACT: We establish a high-resolution magnetic isochron pattern in the East
Subbasin (ESB) of the South China Sea (SCS) based on recently collected magnetic
data, which provides an updated age of seafloor spreading in the ESB and reveals a new
type of ridge reorientation. Seafloor spreading in the ESB initiated at Chron 11n.1r
(29.7 Ma) and ceased shortly after Chron 5Br (15.6 Ma). Successive ridge jumps
occurred between Chrons 9r and 7n, which explains the substantial asymmetric
geometry of the ESB. Furthermore, the ridge reorientation associated with ridge jumps
highlights a new ridge reorientation model in which the ridge jumps off-axis and
reorients synchronously to adapt to the new direction of seafloor spreading. In the ESB,
this type of reorientation responds more rapidly to changes in the direction of plate

motion than gradual ridge rotation.
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Fig 1. Schematic illustration of the ridge reorientation in the ESB. (a)—(d) The evolution of the spreading
center and successive southward ridge jumps. The colored lines indicate the magnetic isochrons. The
dashed red lines mark the new spreading center. The dashed black lines represent the fossil ridges. The
red arrows show the directions of the ridge jumps. The thick blue lines denote the transform faults. The
dashed blue lines are the fracture zones between the western and eastern parts. At the inception of seafloor
spreading, the spreading center was discontinuous, and there was a non-transform discontinuity (NTD)
between the western and eastern parts. After Chron 9r, the NTD was converted into a transform fault,
which may be associated with the ridge jump J1. With the successive ridge jumps and continuous ridge
reorientation, the transform fault eliminated at Chron 6Br. (¢) Schematic model of the jump reorientation
proposed in this study.
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ABSTRACT: The use of unmanned aircraft vehicles (UAVs) in volcanological
contexts is a key challenge in studying volcanoes and improving efficiency in the
monitoring of volcanic activity. The coupling of ground and satellite measurements has
been reinforced at an intermediate scale thanks to UAV measurements. Along with
carrying out visible and infrared measurements, UAVs can conduct geophysical
measurements for more in-depth studies. Magnetic field measurements are a powerful
tool in volcanic contexts for (i) mapping structural contacts between formations of
different ages or type, and (ii) imaging deep thermal anomalies and intrusive systems.

Here, we focus on magnetic sensors, which are becoming operational, and in particular
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on a scalar system recently implemented on a light drone that can be deployed quickly
and efficiently in the field. This paper presents several flight test results in order to
discuss any artifacts of the UAV or environmental conditions in the magnetic
measurements. The results of the comparison between simultaneous UAV and ground
surveys are presented. We demonstrate that low altitude measurements are particularly
relevant to well-imaged magnetic anomalies and their variation through time in a
volcanic context. Some potential uses for this technology and associated applications
are also discussed in the fields of exploring and monitoring active volcanoes, for the

4D imaging of volcanoes.

Fig 1. (a) Location of the magnetic measurements on the scale of the petit Puy de Déme volcano.
(b) QTFM total magnetic field interpolated and gridded at an averaged altitude (grid cell: 2 m). The
GSM19 total magnetic field is superimposed as isocontours (500 nT spacing, same grid cell size

and color scale).
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ABSTRACT: The prevailing mid-latitude westerly winds, known as the westerlies, are
a fundamental component of the climate system because they have a crucial role in
driving surface ocean circulation and modulating air—sea heat, momentum and carbon
exchange. Recent work suggests that westerly wind belts are migrating polewards in
response to anthropogenic forcing. Reconstructing the westerlies during past warm
periods such as the Pliocene epoch, in which atmospheric carbon dioxide (CO2) was

about 350 to 450 parts per million6 and temperatures were about to 4 degrees Celsius
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higher than today, can improve our understanding of changes in the position and
strength of these wind systems as the climate continues to warm. Here we show that the
westerlies were weaker and more poleward during the warm Pliocene than during
glacial periods after the intensification of Northern Hemisphere glaciation(iNHG),
which occurred around 2.73 million years ago .Our results, which are based on dust and
export productivity reconstructions, indicate that major ice sheet development during
the iINHG was accompanied by substantial increases in dust fluxes in the mid-latitude
North Pacific Ocean, especially compared to those in the subarctic North Pacific.
Following this shift, changes in dust and productivity largely track the glacial—
interglacial cycles of the late Pliocene and early Pleistocene epochs. On the basis of this
pattern, we infer that shifts in the westerlies were primarily driven by variations in Plio-
Pleistocene thermal gradients and ice volume. By combining this relationship with
other dust records and climate modelling results, we find that the proposed changes in
the westerlies were globally synchronous. If the Pliocene is predictive of future
warming, we posit that continued poleward movement and weakening of the present-

day westerlies in both hemispheres can be expected.
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Figl. Dust flux reconstructions from the Pliocene North Pacific indicate shifts in the westerlies after
the iNHG. a, LR04 benthic oxygen isotope stack21 (VPDB, Vienna Pee Dee Belemnite). The dark
red bar indicates the warm Pliocene before about 2.73 Ma, and the dark blue bar indicates the iNHG.
Lighter red and blue bars show glacials and interglacials of the late Pliocene and early Pleistocene.
b, Dust fluxes at ODP 1208. Blue filled circles indicate samples with measured 3HeET. c, Dust
fluxes at ODP 885/886. Green filled circles indicate samples with measured 3HeET. In both dust
records, dust fluxes were determined using Th concentrations and 3HeET-derived MARs. Error bars
represent propagated analytical uncertainty for Th concentrations, along with analytical and
statistical uncertainties for 3HeET-derived MARs (1c). Arrows indicate colder/increased ice
volume conditions and greater dust fluxes are downwards. Post-2.73-Ma peaks in dust flux at ODP
1208 are found during Marine Isotope Stages (MIS) G6, G4, G2, 104 and 100, and the dust values
from these five glacials are used to determine dust amplification factors at the site. d, Schematic
showing the hypothesized shift in the position and strength of westerlies from the Pliocene to
glacials after the iNHG. Arrows represent the main axis of westerly winds, and the red- and blue-

shaded regions indicate idealized dust plumes.
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ABSTRACT: Levinson-Lessing Lake in northern Central Siberia is a sedimentary
archive characterized by continuous, widely constant sedimentation at high rates (0.7
m ka-1 for >32 ka). This study provides the first evidence of the suitability of the lake’s
sediments for paleomagnetic analyses using the 46 m-long core Co1401. Although the
lowermost 8 m are disturbed, the upper 38 m of Co1401 provide the preconditions for
an exceptional, high-resolution paleomagnetic record located within the tangent
cylinder of the inner core. High-resolution analyses of magnetic susceptibility,
anhysteretic remanent magnetization, isothermal remanent magnetization, and
hysteresis parameters show largely uniform mineral magnetic properties. First-order
reversal curves indicate magnetite particles in pseudo-single domain state are the main
remanence carrier, supplemented by single-domain particles, originating likely from
magnetotactic bacteria. Above 6.7 m, the bulk magnetic mineralogy is slightly harder

than below, and initial greigite formation occurs. However, the main remanence carriers
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are still of detrital origin.

Figl. Lithology and downcore plots of magnetic properties. Results of whole-core measurements
(left): NRM, NRMAF15, krel, NRM Inclination (NRM Inc.), NRMAF15 Inc. The blue vertical
dashed line marks the 82.1° inclination expected for a GAD. Discrete sample measurement results
(right): NRM, x, IRM, ARM. Note the logarithmic scale for NRM. Samples shown in Figure 4 are

marked by orange horizontal dashed lines. Grey background >38 mcd.
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Fig2. Biplots and downcore graphs visualizing mineral magnetic properties using VSM (a,b),
Kappabridge (c), and cryogenic magnetometer (d-f) data. (a) hysteresis parameters in the Day plot.
(b) downcore variations. Ms, Mrs, Mw/Ms, He, Her, and He/He normalized to the respective
maximum. AE/Eyys and yue in absolute numbers. (c) Heating curves of «(T). (d) Biplot of grain-size
indicators. (e) Plot of ARM fraction remaining after 60 mT demagnetization versus ARM fraction

demagnetized below 10 mT. (d) IRM versus ARM.
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ABSTRACT: The Mineoka Ophiolite Mélange is located at the intersection of the
Pacific, Philippine Sea, Eurasian, and North American plates. The Mineoka ophiolite
origin is disputed, and it has been ascribed to a fully subducted plate or part of the
Pacific and Philippine Sea plates. In this paper, we present a kinematic reconstruction
of the Mineoka Ophiolite Mélange and its relation with the Pacific Plate, based on new
paleomagnetic data and bulk-rock 40Ar/39Ar ages of basaltic rocks. In addition to

standard analyses for paleolatitudes, we performed a Net tectonic rotation analysis on
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sheeted dolerite dikes to infer the paleospreading direction that formed the ophiolite.
The analysis shows that 85-80 Ma MOR pillow basalts erupted at a paleolatitude of N
~16°, whereas ~50 Ma basalts formed at N ~34°. Net Tectonic Rotation analysis
suggests that the spreading direction was NE 60°. Ar-Ar ages yielded 53-49 Ma for
MORBSs and 41-35 Ma for island - arc basalts. The formation of this ophiolite occurred
in the back - arc spreading of the Nemuro - Olyutorsky arcs of the NW Pacific. It infers
that the final consumption of Izanagi below Japan instigated a subduction jump and
flipped its polarity. Subduction initiated parallel to the ridge, and a piece of the original
back - arc crust got trapped near the Japan trench during the northwards motion of the
Philippine Sea Plate. The contrasting motion between the Pacific and the Philippine Sea
plates generated a highly unstable setting followed by a subduction zone that left a small

- sized and short - lived plate (“Mineoka’), surrounded by subduction zones.

Figl. Snapshots of the proposed plate - kinematic reconstruction of the Mineoka ophiolite at NW
Pacific region at ca. (a) ~85 Ma, (b) ~50 Ma, (c) ~30 Ma, and (d) ~15 Ma. The red lines represent
the reconstructed location of the subduction and triangles are subducting directions. Green lines

indicate the Olyutorsky-Pacific plate boundary and its putative isochron, which has originated as a
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back-arc after the subduction initiation at ~85 Ma. The blue line marks the mid-ocean ridge between
Izanagi and Pacific plates. Pink polygons show Nemuro—Olyutorsky arc, light blue polygons outline
newly formed oceanic basins, and solid blue polygon marks Olyutorsky plate. The reconstruction

follows the mantle reference frame of Doubrovine et al. (2012).
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