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Michael L.Griffiths, Kathleen R. Johnson, Francesco S. R. Pausata et al., End of Green Sahara
amplified mid- to late Holocene megadroughts in mainland Southeast Asia [J]. Nature
Communication, 2020, 11, 4204.

https://doi.org/10.1038/s41467-020-17927-6
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XA IR R KRl PR AW S R RO RE B IR B A AR FE o VB 5 A KRR R T, 3K — I3,
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Eov NSl =R G ESIRN TSN Y N e Stk LR AU ST 7 X S e I E | o = W5 55 et QiU
— ARSI R, (RS R hr bV 2 RIS, R PR R A 2 ARG IS AR e A
WA RS, I HENEFERR, HRAFEBURM KR 2 KK BRSS . FA TR 7t B i
W RL VD AL TR AR ABLAE- AR U S AL T R £ 3 o Vi v - KU AR A ] B X T
IR R MK R R A o T A R 7 A i R

ABSTRACT: Between 5 and 4 thousand years ago, crippling megadroughts led to the disruption
of ancient civilizations across parts of Africa and Asia, yet the extent of these climate extremes in

mainland Southeast Asia (MSEA) has never been defined. This is despite archeological evidence
showing a shift in human settlement patterns across the region during this period. We report
evidence from stalagmite climate records indicating a major decrease of monsoon rainfall in
MSEA during the mid- to late Holocene, coincident with African monsoon failure during the end
of the Green Sahara. Through a set of modeling experiments, we show that reduced vegetation and
increased dust loads during the Green Sahara termination shifted the Walker circulation eastward
and cooled the Indian Ocean, causing a reduction in monsoon rainfall in MSEA. Our results

indicate that vegetation-dust climate feedbacks from Sahara drying may have been the catalyst for
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societal shifts in MSEA via ocean-atmospheric teleconnections.

JJAS rainfall anomalies during strong El Nifio events
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Figure 1. Location of Tham Doun Mai cave (diamond) and other climate proxy sites mentioned in the
text. Locations of climate proxy records across East Asia showing relative hydroclimate changes at ~4
ka as inferred from the synthesis in Supplementary Table 1. Background shading shows Global
Precipitation Climatology Project (GPCP) average June-September (JJAS) rainfall anomalies during

the large 1982/1983, 1998/1999, and 2015/2016 EI Nif events.
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Figure 2. Mainland southeast Asian hydroclimate and end of the Green Sahara. a Northern Laos

composite 813C record (black line) and lo uncertainty (gray shading) from Tham Doun Mai
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speleothems. b—d dDwax records from marine core P178-15P (Gulf of Aden)3, Lake Challa40, and
Lake Tanganyika4l.e Percent dolomite (light purple line) and carbonate (pink line) (expressed as
standardized Z-scores) from the Gulf of Oman33. Also shown is the dust record (aquamarine line) from
Mt. Kilimanjaro ice core KNIF338. f Ca/Ti record of dust deposition in the Nile Delta42. g
Color-coded (cyan: Lake Challa; orange: Lake Tanganyika; black: Tham Doun Mai; blue: Gulf of Aden)
probability density function (PDF) output from the Bayesian change-point algorithm39. Vertical color

bar indicates the transition from a wet to a dry Sahara between 5.5 and 3.5 ka2,3.
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Figure 3. Mainland southeast Asian hydroclimate and ENSO variability. a Northern Laos composite
8'°C record (black line) and 1o uncertainty (gray shading) from Tham Doun Mai speleothems. b, ¢
Mg/Ca- and alkenone-inferred sea-surface temperature (SST) records from western Pacific marine
cores MD7643 and MDO06-304073, respectively. d 80 variance (var.) of individual G. ruber
planktonic foraminifera from core V21-30 (blue triangles; eastern Pacific)74 and relative ENSO
variance changes inferred from fossil coral §'80 [calculated from sliding 30-yr windows of the standard
deviation (stdev) of the 2- to 7-year band, and plotted as percent (%) differences from 1968-1998 C.E.
intervals of modern coral §%0] in Fanning Island and Christmas Island (red circles) located in the
central Pacific55. Dashed lines show 6th order polynomial regression. ¢ El Junco (Galapagos) 6D of
botryococcenes56 (bot), interpreted to reflect shifts in ENSO variance. f Bulk titanium content of
marine sediments from ODP site 100275 where lower values indicate drier conditions typical of El
NifD events. Vertical color bar indicates the transition from a wet to a dry Sahara between 5.5 and 3.5

ka2,3.
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Figure 4. Seasonal shifts in the westerlies and precipitation across East Asia between dry and wet
Sahara. a, b Hovmdler diagrams of climatological U200 winds and precipitation for wet Sahara and its

anomalies (contours: MHGS+RD climatology; shading: difference between MHPMIP and MHGS+RD
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experiments). ¢ Support for the model simulations is provided by the paleoclimate archives, which
show drier conditions in North China (red) due to a southward shift in the westerlies (blue; inferred
from ESR intensity of silt-sized quartz grains in sediments from the Japan Sea) and equatorward
contraction of the ITCZ during boreal summer (black; this study) and austral summer (brown). Vertical

color bar indicates the transition from a wet to a dry Sahara between 5.5 and 3.5 ka.
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Liu Z Y, Horton D E, Tabor C., Assessing the Contributions of Comet Impact and )
Volcanism Toward the Climate Perturbations of the Paleocene - Eocene Thermal Maximum [J].
Geophysical Research letters, 2020, 46, 798-806

https://doi.org/10.1029/2019GL.084818

WE: AR AR AR (PETMD IR R B35 1O A BRI R L K R AL, [
T H A AR BT R U 2 o SRTI AR [F) A 38 ISRIEATI SR AEAE P 1 o AHF FE0
PR R TG i A 2 Rt ERAL A SR AR AT o i, BRIREKFLALER . Ok AR T
o BrE R W E R RN LS SR AT X R - I R A S e sh B Tk eAb,
HOER 2R GO R (AR 25 SRR BT30S P = T A ) R 2R BRI B UV AR P RE 1 kS 1
A TR .

ABSTRACT: The Paleocene-Eocene Thermal Maximum is marked by a prominent negative
carbon - isotope excursion, reflecting the injection of thousands of gigatons of isotopically light
carbon into the atmosphere. The sources of the isotopically light carbon remain poorly constrained.
Utilizing a multiproxy geochemical analysis (osmium isotopes, mercury, sulfur, and platinum
group elements) of two Paleocene-Eocene boundary records, we present evidence that a comet
impact and major volcanic activity likely contributed to the environmental perturbations during
the Paleocene-Eocene interval. Additionally, Earth system model simulations indicate that
stratospheric sulfate aerosols, commensurate with the impact magnitude, were likely to have

caused transient cooling and reduced precipitation.
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Figure 1. Summary of carbon - isotope, Osi, 1%20s, Hg, TOC, pyrite sulfur, and Hg/TOC data. Carbon
isotope data for Blake Nose are from Katz et al. (1999). Carbon - isotope data for Millville site is from
Wright and Schaller (2013). Spherule data are from Schaller et al. (2016). Blue zone marks the base of

the negative carbon isotope excursion at the P - E boundary; gray zone marks the interval where

spherules are present.
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BN B fengwy@sustech.edu.cn

Bond T P G, Grasby S E. Late Ordovician mass extinction caused by volcanism, B
warming, and anoxia, not cooling and glaciation[J]. Geology, 2020, 48: 777-781.
https://doi.org/10.1130/G47377.1
T WPZC WA TP 0 2 BEVE R IR BN B A=) KK 48 (LOME) fi#s1k. K&
85% 1A LE PN AHRE — B T AR bR 2 o 58— AR R Za ik AR A e A 3 L
B HARAR X LK N IE A 5 55 AN WK ek b A AEAE R F e G, & Ui
ARMR MRS o S fi I8 A S N AEIA L o B B AR A 2 IR oR IR R T AR it 5 —
PMRABIK K GG (LIP) 7K, B, KELNNRMESS LIP A RIAED KL R
FAEANF R, BN BT AR . ARREPI# AA . JA1RE T Hg. Mo AT U
v AP EAR ) E BRI T R B LU AR B RS R FUZ (Dob’s Linn, FRE22) [P
> LOME Jik it Z [8] (U DIR BRk 2R o IR MBI A SIS T — R AR RBE,  RIK l= AE
I = TR T AR R L T KA, XA S BT AAAE TR RS BRI
YT AP JIHR B LUL R — K LOME Jikih o ZEARF4ET, Ll 0B R S Bk
BE— AR AR, AT ILEE — Ik LOME ikt 5 “ TLRORKZE” AFAE— IR WA
SRR T S BUE K LA, LOME FIHAR LXK ZERAL, #2 ligsh. URAE
AR ANERAE S

ABSTRACT: The Ordovician saw major diversification in marine life abruptly terminated by the Late
Ordovician mass extinction (LOME). Around 85% of species were eliminated in two pulses 1 m.y.
apart. The first pulse, in the basal Hirnantian, has been linked to cooling and Gondwanan glaciation.
The second pulse, later in the Hirnantian, is attributed to warming and anoxia. Previously reported
mercury (Hg) spikes in Nevada (USA), South China, and Poland implicate an unknown large igneous
province (LIP) in the crisis, but the timing of Hg loading has led to different interpretations of the
LIP-extinction scenario in which volcanism causes cooling, warming, or both. We report close

correspondence between Hg, Mo, and U anomalies, declines in enrichment factors of productivity
17



proxies, and the two LOME pulses at the Ordovician-Silurian boundary stratotype (Dob’s Linn,
Scotland). These support an extinction scenario in which volcanogenic greenhouse gases caused
warming around the Katian-Hirnantian boundary that led to expansion of a preexisting deepwater
oxygen minimum zone, productivity collapse, and the first LOME pulse. Renewed volcanism in the
Hirnantian stimulated further warming and anoxia and the second LOME pulse. Rather than being the
odd-one-out of the “Big Five” extinctions with origins in cooling, the LOME is similar to the others in

being caused by volcanism, warming, and anoxia.
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Figure 1. Global features of Late Ordovician mass extinction (LOME). (A) Faunal diversity (Brenchley
etal., 2001) including pre-extinction biota (light gray), appearances post-LOME pulse 1 (white), and
appearances post-LOME pulse 2 (dark gray). Width gives qualitative sense of within-group diversity
changes. (B) 880 curve (Finnegan et al., 2011). First LOME pulse occurs at end of phase of warming.
(C) Carbonate §'3C (8%Ccan) records from Laurentia (Kump et al., 1999; LaPorte et al., 2009), which
indicate disturbance in carbon cycle associated both LOME pulses. (D) Range of Hg anomalies >100
ppb from Nevada (USA) (N), South China (W — Wangjiawan; D — Dingjiapo), and Poland (P) (Gong
etal,, 2017; Jones etal., 2017; Smolarek-Lach etal., 2019). Ages (in Ma) from International
Chronostratigraphic Chart version 2019/05 (ICC 2019). Rhuddan. — Rhuddanian. Zone refers to

graptolite zones (genus abbreviations: T. = Tangyagraptus; D. = Dicellograptus; M. = Metabolograptus;
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N. = Normalograptus; A. = Akidograptus).
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Figure 2. Geochemical data from Dob’s Linn (Scotland, UK). (A) Organic 833C (6*Corg). (B) Mo and
Mo/Al. (C) U and U/Al. (D) Mn. (E) Hg. (F) Hg normalized to total organic carbon (TOC) and total Al.
(G) Enrichment factors (EFs) of Zn, Ba, Ni, and P. “ashes” marks level at which numerous thin ash
beds appear. Graptolite zonation based on Williams (1988), Rong et al. (2008), and Zhou et al. (2015):
D. comp. — Dicellograptus complexus; T. typicus — Tangyagraptus typicus; D. mirus —
Dicellograptus mirus; M. e. — Metabolograptus extraordinarius—Normalograptus ojsuensis; M. p. —
Metabolograptus persculptus; A. a. — Akidograptus ascensus; P. ac. — Parakidograptus acuminatus.

Graptolite bands: Anc. E — Anceps Band E; Extraor. — Extraordinarius Band.

19



4. PLE%] Golan Heights ‘K 1L & JR b33 it - 5 $r i oy B R A0 o < B 2R AL e
x

BEN :ZERE liyj3@sustech.edu.cn

Behar N, Shaar R, Tauxe L, et al. Paleomagnetism and paleosecular variations from the Plio -
Pleistocene Golan Heights volcanic plateau, Israel[J]. Geochemistry, Geophysics, Geosystems,
2019, 20(9): 4319-4335. https://doi.org/10.1029/ 2019GC008479

WE: W KA (PSV) IS A3 Geit o b 23 T Bl B ok B S
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EH RS . GH BE AR 4T 91 Maa i 40 /> 1990 EAUSRAFIIAIA ST 51 A~ iE
IEEARA T 57 A 40Ar/39Ar SERYZIT: 39 AT NG RAATSCHY 18 Ao FATAIL 1990 4K
B 4R PT e S B DU e L O RZ R, A e e THIESE PSV. S Fisher A5 2 K 4
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(A= =04° ) LEaBKICEA PSV BRI A B /N o HIAS R o 5507 i ANk gk s v BT A
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ABSTRACT: Statistical analysis of geomagnetic paleosecular variation (PSV) and time -
averaged field has been largely based on global compilations of paleomagnetic data from lava

flows. These show different trends in the averaged inclination anomaly (A1) between the two

hemispheres, with small positive (< 2° ) anomalies in midsouthern latitudes and large negative (>
—5° ) anomalies in midnorthern latitudes. To inspect the large A | between 20° N and 40° N we

augment the global data with a new paleomagnetic data set from the Golan-Heights (GH), a
Plio-Pleistocene volcanic plateau in northeast Israel, located at 32-33° N. The GH data set
consists of 91 lava flows sites: 40 sites obtained in the 1990s and 51 obtained in this study. The

chronology of the flows is constrained by 57 “°Ar/*°Ar ages: 39 from previous studies and 18 from
20



this study, which together cover most of the GH plateau. We show that the 1990s data set might be
affected by block rotations and does not fully sample PSV. The Plio-Pleistocene pole (86.3° N,
120.8° E, N =44, k =25, ags = 4.4° ), calculated after applying selection criteria with Fisher

precision parameter (k) = 100 and number of specimens per site (n) = 5 is consistent with a
geocentric axial dipole field and shows smaller inclination anomaly (A 1= —0.4° ) than predicted

by global compilations and PSV models. Reexamination of the inclination anomaly in the global
compilation using different calculation methods and selection criteria suggests that inclination
anomaly values are affected by (1) inclusion of poor quality data, (2) averaging data by latitude

bins, and (3) the way the inclination anomaly is calculated.
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Figure 1. Virtual geomagnetic poles (VGP) and paleomagnetic poles. (a - ¢) VGPs and paleomagnetic
pole calculated using Fisher statistics. (a) No selection criteria are applied; (b) selection criteria are n
= 4,k = 50; (c) selection criteriaare n = 5, k = 100. (d - f) Projection of 10,000 bootstrapped
Fisher means of pseudo - samples drawn from the data in (a) - (c), respectively. GAD = geocentric

axial dipole.
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Dumberry M, More C. Weak magnetic field changes over the Pacific due to high

conductance in lowermost mantle[J]. Nature Geoscience, 2020, 13(7): 516-520.
https://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. 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 = 5

=108 Pm = 0.1 and X =1 (a), 3 (b), 5 (c) and 10 (d). All plots are equatorial planforms. The Pacific

region is shown in the bottom section of each planformand 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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Yan Yi, Xia Bin, et al., Geochemical and Nd isotope composition of detrital sediments on the
north margin of the South China Sea: provenance and tectonic implications[J]. Sedimentology,
2010, 54(1):1-17. https://doi.org/10.1111/j.1365-3091.2006.00816.x
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ABSTRACT: A major re-organization of regional drainages in eastern Tibet and southwestern
China took place in the Cenozoic as deformation from the growing Himalayas and Tibetan Plateau
affected an increasingly wider area. The effects of these changes on the regional sediment routing
systems is not well constrained. This study examines the geochemical and Nd signatures of
sedimentary rocks from the Ying-Qiong and Nanxiong basins on the northern margin of the South
China Sea to constrain and identify any significant changes in sediment source. Upper Cretaceous

to Lower Eocene sedimentary rocks in the Nanxiong Basin show higher Th/Sc, La/Sc, Th/Cr and
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Th/Co ratios and lower Eu/Eu* ratios than PAAS (post-Archaean Australian Shale), which
indicates that Palaeozoic sedimentary rocks of the South China Block were the main basin
sediment source. In contrast, Oligocene to Pleistocene sedimentary rocks of the Ying-Qiong Basin
show an abrupt change in these trace-element ratios between 16.3 and 10.4 Ma, indicating a
mid-Miocene shift in provenance. € Nd values from the Ying-Qiong Basin (range -11.1 to -2.1)
reinforce this, with pre-13.8 Ma sedimentary rocks having average & Nd of -5.6 (range -2.1 to
-7.4), and post-13.8 Ma sedimentary rocks having average & Nd of -9.3 (range -8.7 to -11.1).
During the Oligocene, the centre of rifting transferred south and basins on the north margin of the
South China Sea experienced rapid subsidence. Further uplift and erosion then exposed Mesozoic
and Cenozoic granites that supplied large amounts of granitic detritus, especially to the
Ying-Qiong Basin. Then a change occurred at ca 13 Ma resulting in less input from local sources
(i.e. the fault blocks formed by Mesozoic-Cenozoic tectonics and magmatism) to an increasing
contribution of older continental material, mostly from Indochina to the west of the South China

Sea.
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Figure 1. Tectonic setting of the north margin of the South China Sea (modified after Zhou et al., 1995);

(A) Location of samples from the Ying-Qiong Basin; (B) location of samples from the Nanxiong Basin.

27



THCo

Y-id
Y-ygh
Y-yh2
Y-yht

Y-hi

Y-mshi

Y-meh2

Q-msh

Ying-Qiong Basin

Q-lsh
Q-ych

Nx15
Nxi6

Nxi9

Nx21
Nx22

Nx24
Nxi2
Nxid
Nxi0

Nanxiong Basin

Nx8

Nx6
Nx4
Nx3
Nx2
Nxd
PAAS

Figure 2. Stratigraphic variation in LaN/YbN, Eu/Eu*, Th/Sc, La/Sc, Th/Cr and Th/Co ratios from the

Ying-Qiong and the Nanxiong basins (post-Archaean Australian Shale composition from Taylor &

McLennan, 1985).
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Figure 3. Stratigraphic variation in & Nd values from the Ying-Qiong Basin.
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Zan J, Fang X, Kang J, et al. Spatial and altitudinal variations in the magnetic properties of eolian

ey »
S~ .
—_—

deposits in the northern Tibetan Plateau and its adjacent regions: Implications for delineating the
climatic boundary[J]. Earth-Science Reviews, 2020: 103271
https://doi.org/10.1016/j.earscirev.2020.103271
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ABSTRACT: Delineating the climatic boundary (i.e., of precipitation and temperature) in the
northern Tibetan Plateau and along its margins is important for understanding the dynamics of
global atmospheric circulation and the processes of dust production in central Asia. To date,
however, meteorological data are scarce for this vast region, which limits our understanding of
regional climatic patterns and past climatic changes in Eurasia. In the present study, we use a

synthesis of both new and published rock magnetic data from the late Pliocene, the last glacialinter
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glacial cycle, and modern eolian sediments to identify the climatic boundary in the northern
Tibetan Plateau and its adjacent areas. The results demonstrate that eolian deposits under different
environmental scenarios exhibit a clear contrast in the type and grain-size distribution of magnetic
minerals. With the transition from humid to arid climatic regimes, a gradual shift from magnetic
minerals of predominantly pedogenic origin to predominantly detrital origin can be observed in
the surface soils. The spatial and altitudinal variations in the magnetic properties of surface soils
reveal a distinct boundary of pedogenic intensity in the eastern Qilian Mountains, the western
Pamir Plateau and the northern Tianshan Mountains. The inferred variations in pedogenic intensity,
combined with analysis of the available meteorological data, demonstrate that the pedogenic
boundary represents a critical climatic boundary between sub-humid to semi-arid and arid regions
in the northern Tibetan Plateau and the adjacent regions. Stronger pedogenesis occurs in surface
soils at higher altitudes on the windward side of the major mountains of the northern Tibetan
Plateau, supporting the conclusion that precipitation rather than temperature exerts the dominant
effect on the magnetic enhancement of surface soils. In addition, a comparison of several late
Pliocene-Pleistocene and last glacial-interglacial loess-red clay sequences suggests that the
modern spatial pattern of the climatic gradients in the northeastern Tibetan Plateau and the
adjacent regions has been maintained since at least the late Pliocene or early Pleistocene.
Moreover, the results demonstrate that during the warm and humid interglacial periods, a
steepened rainfall gradient occurred in the northern Tibetan Plateau and its adjacent regions. In the
future, detailed rock magnetic investigations of eolian deposits or surface soils could provide new
insights into the dynamics of atmospheric circulation and the natural boundary conditions for

paleoclimate modeling in the northern Tibetan Plateau.
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Figure 1. Spatial variation of the magnetic susceptibility (y) of surface loess and sand samples from the
northern Tibetan Plateau and the adjacent regions. The lengths of the magenta lines are proportional to
the y values of the surface samples. The y values for surface samples from the western Pamir, Ili
Basin,Qaidam Basin, Tarim Basin and the Chinese Loess Plateau are previously published data (Jia et
al., 2013; Liu et al., 2013; Nie et al., 2014; Zan et al., 2011, 2014, 2015a, 2015b; Zeng et al., 2018;
Kang et al., 2020). Note that the surface loess samples from the northern margin of the Qaidam Basin
and the southern margin of the Junggar Basin also exhibit relatively high y values, although the climate
in these regions is extremely dry. Circled numbers indicate locations of five altitudinal profiles that
were selected for further investigation of the magnetic variations of surface soils under different
climatic zones. The white dashed lines are isolines of the modern mean annual precipitation across the
western Pamir Plateau and the Chinese Loess Plateau. Digital elevation model map data were obtained

from http://www.cqgiar-csi.org/data. (For interpretation of the references to colour in this figure legend,

the reader is referred to the web version of this article.)
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Wang Z J, Chen S T, Wang Y J et al. Sixty-year quasi-period of the Asian monsoon around the Last
Interglacial derived from an annually resolved stalagmite 6180 record[J].Paleogeography,
Paleoclimatology, Paleoecology, 2020, 541,109545

https://doi.org/10.1016/j.palae0.2019.109545
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ABSTRACT: The 60-year quasi-periodic variability of the Asian monsoon in the mid-late
Holocene has been found to be widespread in instrumental and various terrestrial records.
However, whether this period exists in the older interglacial periods remains to be further studied.
This paper is based on an 1840-mm-long stalagmite with clear annual laminae (with a growth rate
of about 1 mm/yr) from Yongxing Cave, China, that allows for the reconstruction of the Asian

monsoon evolution sequence during the period ~123.20-121.21 kyr BP. The stalagmite record
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closely tracks the 65N solar insolation changes as a whole, indicating the dominant control of
solar insolation on the Asian summer monsoon. After removing the solar insolation signal from
the Y X108 record, the 5'80 residuals (A5*0) show 28 multidecadal monsoon cycles. The average
amplitude of these fluctuations is larger than 0.8%o, with a duration typically ranging from 50 to
80 yr (about 64 yr on average), which is very similar to the mid-late Holocene Asian monsoon
variability. Further, wavelet analysis displays a significant quasi-periodicity of 60 years
throughout the studied period, providing further evidence for assessing whether the 60-year
quasi-periodic variability of the Asian monsoon found in the Holocene exists in older periods. Our
study thus suggests that this quasi-periodic variability not only occurred during the modern period
but also existed in the Last Interglacial, and their influence may even be an intrinsic characteristic
of the Asian monsoon system during glacial-interglacial cycles. We manifested that the
interactions between solar activity and the Atlantic Multidecadal Oscillation may be the main

reason for the 60-year quasi-period of the Asian monsoon.
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Figure 1. The record of YX108 and its comparison with the Dark Cave stalagmite records in Guizhou
during the Last Interglacial. (a) Raw YX108 880 record (red line, this study) and solar insolation curve
(gray line) at 65°N on the 21st of July (Berger, 1978). (b) 680 time series of stalagmites D13 and D14
from Dark Cave (blue and green lines) (Jiang et al., 2017) and YX108 (red line). The black curve
indicates 7-point smoothing, the gray line is the solar insolation curve at 65N on the 21st of July
(Berger, 1978), and the vertical yellow bar denotes the interval from 123.20 kyr BP to 121.21 kyr BP.
(For interpretation of the references to colour in this figure legend, the reader is referred to the web

version of this article.)
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Figure 2. Nearly 60-year cycle characteristics of the interglacial Asian monsoon recorded by
stalagmites in Yongxing Cave. (a) YX275 §'80 (Zhang et al., 2019a). (b)YX275 A8'80 record (using
changepoint, refer to Taylor, 2000). (c) This study. Arabic numbers indicate monsoon climate
fluctuations, and the pink lines represent the sine function of 64-year cycles to fit the accuracy of the
60-year quasi-period of fluctuations in both pictures. The horizontal dashed red line depicts mean
values of the normalized records. Research indicates that 60-year quasi-period may be an inherent
feature of Asian monsoon system during the interglacial periods. (For interpretation of the references to

color in this figure legend, the reader is referred to the web version of this article.)
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dust flux records from the Subarctic North Pacific and Greenland: Implications for atmospheric
transport to Greenland and for the application of dust as a chronostratigraphic tool,
Paleoceanography, 2015, 30, 583-600,
doi:10.1002/2014PA002748.
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ABSTRACT: We present a new record of eolian dust flux to the western Subarctic North Pacific
(SNP) covering the past 27,000 years based on a core from the Detroit Seamount. Comparing the
SNP dust record to the North Greenland Ice Core Project (NGRIP) ice core record shows
significant differences in the amplitude of dust changes to the two regions during the last
deglaciation, while the timing of abrupt changes is synchronous. If dust deposition in the SNP
faithfully records its mobilization in East Asian source regions, then the difference in the relative

amplitude must reflect climate-related changes in atmospheric dust transport to Greenland. Based
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on the synchronicity in the timing of dust changes in the SNP and Greenland, we tie abrupt
deglacial transitions in the ThZ°-normalized He* flux record to corresponding transitions in the
well-dated NGRIP dust flux record to provide a new chronostratigraphic technique for marine
sediments from the SNP. Results from this technique are complemented by radiocarbon dating,
which allows us to independently constrain radiocarbon paleoreservoir ages. We find
paleoreservoir ages of 745 140 years at 11.653 year B.P., 680 228 years at 14.630 year B.P,,
and 790 £498 years at 23.290 year B.P. Our reconstructed paleoreservoir ages are consistent with
modern surface water reservoir ages in the western SNP. Good temporal synchronicity between
eolian dust records from the Subantarctic Atlantic and equatorial Pacific and the ice core record
from Antarctica supports the reliability of the proposed dust tuning method to be used more

widely in other global ocean regions.
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Figure 1. Examples illustrating the potential for global eolian dust records to be used as a
chronostratigraphic tool for marine sediment cores. Two marine sediment records of dust flux based on
232Th, one from the equatorial Pacific (red line and diamond symbols; TNO13-PC72) [Winckler et al.,
2008] and the other from the Subantarctic Atlantic (blue line and square symbols; PS2498-1)
[Anderson et al., 2014], showing good temporal synchronicity with the dust flux record from EPICA
Dome C in Antarctica (black line) [Lambert et al., 2012] over the last ~100 kyr. Note that the EPICA

Dome C ice core record is plotted with a logarithmic scaling.
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T Qian Y, Roberts AP, Liu Y, et al. 2020. Assessment and Integration of Bulk and
Component-Specific Methods for Identifying Mineral Magnetic Assemblages in Environmental
Magnetism. 125: €2019JB019024.
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ABSTRACT: Magnetic parameters are used extensively to interpret magnetic mineral assemblage
variations in environmental studies. Conventional room temperature measurements of bulk
magnetic parameters, like the anhysteretic remanent magnetization (ARM) and the ratio of the
susceptibility of ARM to magnetic susceptibility (y), can reflect, respectively, magnetic mineral
concentration and/or particle size variations in sediments, although they are not necessarily well
suited for identifying magnetic components within individual magnetic mineral assemblages.
More advanced techniques, such as first - order reversal curve (FORC) diagrams and

low - temperature (LT) magnetic measurements, can enable detailed discrimination of magnetic
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assemblages. Here, we integrate conventional bulk magnetic measurements alongside FORC
diagrams, LT measurements, and X - ray fluorescence core - scan data, transmission electron
microscope observations, and principal component analysis of FORC diagrams to identify and
quantify magnetic mineral assemblages in eastern Mediterranean sediments. The studied
sediments were selected because they contain complexly varying mixtures of detrital, biogenic,
and diagenetically altered magnetic mineral assemblages that were deposited under varying oxic
(organic - poor marls) to anoxic (organic - rich sapropels) conditions. Conventional bulk magnetic
parameters provide continuous records of environmental magnetic variations, while more
time - consuming LT and FORC measurements on selected samples provide direct
ground - truthing of mineral magnetic assemblages that enables calculation of magnetization
contributions of different end members. Thus, a combination of conventional bulk parameters and
advanced magnetic techniques can provide detailed records from which the meaning of

environmental magnetic signals can be unlocked.
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Figure 1. LT magnetic measurements and TEM observations for five representative samples. (a) The
locations of the five samples are indicated on an ARM profile with sapropel stratigraphy after Emeis et
al. (2000). (b—f) LT magnetization curves (inset) and their derivative curves (larger; ZFC, green; FC,
blue). Vertical dashed and solid lines indicate the two distinctive Tv peaks at ~95 and ~110 K,
respectively. (g, h) TEM images for Sample 22 from the oxidation front of representative sapropel i -
160 with abundant magnetosomal magnetite; (i) TEM image for Sample 25 from the middle of
sapropel i - 160 with a detrital titanomagnetite particle; (j, k) TEM images for Sample 28 from the
middle of weakly developed sapropel i - 162 with both magnetosomal magnetite and titanomagnetite;
(I, m) TEM images for Sample 31 from the oxidation front above weakly developed sapropel i - 166
with clusters of biogenic magnetite and detrital titanomagnetite; and (n, o) TEM images for Sample 32
from the middle of weakly developed sapropel i - 166 with abundant bullet - shaped biogenic
magnetite and detrital titanomagnetite. TEM electron dispersive X - ray (TEM - EDX) spectra are

indicative of mineralogy, as shown in Figure S2.
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Roberts AP, Zhao X, Heslop D, et al. Hematite (a-Fe203) quantification in sedimentary
magnetism: limitations of existing proxies and ways forward. Geoscience Letters. 2020, 7(1).
https://doi.org/10.1186/s40562-020-00157-5
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ABSTRACT: Determination of hematite contributions to sedimentary magnetizations is an
important but difficult task in quantitative environmental studies. The poorly crystalline and
fine-grained nature of hematite nanoparticles makes quantification of their concentrations in
natural environments challenging using mineralogical and spectroscopic methods, while the weak
magnetization of hematite and often significant superparamagnetic nanoparticle concentrations

make quantification difficult using magnetic remanence measurements. We demonstrate here that
much-used magnetic parameters, such as the S-ratio and ‘hard’ isothermal remanent magnetization
(HIRM), tend to significantly underestimate relative and absolute hematite contents, respectively.
Unmixing of isothermal remanent magnetization (IRM) acquisition curves is among the more
suitable approaches for defining magnetic mineral contributions, although it has under-appreciated

uncertainties that limit hematite quantification. Diffuse reflectance spectroscopy and other
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methods can enable relative hematite and goethite content quantification under some conditions.
Combined use of magnetic, mineralogical, and spectroscopic approaches provides valuable
cross-checks on estimated hematite contents; such an integrated approach is recommended here.
Further work is also needed to rise to the challenge of developing improved methods for hematite

quantification.
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Figure 1. First derivative of IRM acquisition (gradient) curves and hematite components for 7-T
maximum applied fields. Results for hematite pigments in a decorative ‘print stone’ from the Mount
McRae Shale Formation, Western Australia (Abrajevitch et al. 2014): a hematite print stone pigment

(sample pps1l) and b uniform pigment (sample TOMOQ7). Results from Abrajevitch et al. (2015) for: ¢
Paleogene limestone 21 cm above the K—Pg boundary at Bottaccione Gorge, Italy, and d limestone 46.5
cm below the boundary. Abrajevitch et al. (2015) identified five components; for clarity, only the
hematite (labelled H) component of interest here is shown. Dashed vertical lines represent the 300-mT

cut-off field.
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Figure 1. IRM acquisition and backfield demagnetization curves for hematite samples. a IRM
acquisition curves for known hematite size fractions, where finer sizes are more resistant to acquisition
(and vice versa). Redrawn from Thompson (1986). b Backfield demagnetization curves for SD
hematite samples measured at the Australian National University (where DC demagnetization curves
are equivalent to IRM acquisition curves with twice the amplitude and opposite slope for
non-interacting SD particles). Two samples (particles, zebra white) have steep initial slopes due to
magnetically soft hematite near the superparamagnetic/SD threshold size and are then dominated by
higher coercivities. Zebra samples are pigmentary hematite from Abrajevitch et al. (2018). LAN
samples are natural nanocrystalline hematite samples from deeply weathered regolith from Lancefield
South gold mine, Western Australia. ‘Particles’ are equidimensional hematite nanoparticles (45-85 nm
particle sizes) and ‘rods’ are nanorods (250-350 nm (length) < 50-100 nm (width)) that were
synthesized hydrothermally (Islam et al. 2012). Dashed vertical lines represent the 300-mT cut-off

field.
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Yang T, Zhao X, Petronotis K, et al. Anisotropy of Magnetic Susceptibility (AMS) of Sediments
From Holes U1480E and U1480H, IODP Expedition 362: Sedimentary or Artificial Origin and
Implications for Paleomagnetic Studies[J]. Geochemistry, Geophysics, Geosystems, 2019,

20(11).
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Abstract Recognition of coring-induced disturbance, which is essential for magnetic fabric and
paleomagnetic studies of poorly lithified sediments, is generally not straightforward. Here, we
report on anisotropy of magnetic susceptibility (AMS) and paleomagnetic data of the sediments

from Holes U1480E and U1480H, IODP Expedition 362, west of the Sumatra subduction zone.
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AMS is characterized by steep minimum principal axes (Kmin) in undisturbed sediments.
However, a considerable portion of the recovered sediments are affected by significant
coring-induced disturbance. In these cases, we observed three AMS patterns: (1) AMS principal
axes are randomly distributed for sediments with mingling and distortion of beds, (2) Kmin axes
of sediments with upward - arching beds are deflected out of the splitting face of the working half,
and (3) suck-in sediments are characterized by vertical Kmax axes. These deformation -
dependent AMS patterns can be attributed to the realignment of mineral particles caused by the
coring process and subsequent sampling procedures. Besides a low-coercivity, vertical,
drilling-induced overprint, we observed a high - coercivity component that is likely a composite
of the primary magnetization with a demagnetization - resistant portion of the drilling overprint.
After accounting for the disturbed intervals, several polarity transitions can be identified in the
undisturbed sediments which correlate well with the Pleistocene geomagnetic polarity timescale.
These observations demonstrate that great caution is required when attributing geological
significance to AMS and paleomagnetic data obtained from soft sediment cores, which are highly
susceptible to coring - induced disturbance. In addition, AMS measurements provide a potential

tool for identifying core deformation for further paleomagnetic studies.
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Figure 1. Lineation L is plotted versus foliation F in a Flinn - type diagram for Holes (a) U1480E and

(b) U1480H. (c, d) Relationship between the corrected anisotropy degree Pj and the shape parameter T.
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Figure 2. Lower hemisphere, equal - area projections that show the directions of the three principal
AMS axes in core coordinates of sediments with different coring disturbances from Holes U1480E and
U1480H. Large open symbols show the mean directions of the three principal susceptibility axes
calculated with Jel mek's statistics (Jel ek, 1981). Ovals surrounding mean directions are 95%

confidence ellipses.
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