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N. Barbolini*, A. Woutersen®, G. Dupont-Nivet et al., Cenozoic evolution of the steppe-desert
biome in Central Asia [J] Science Advance, 2020, 6(41), eabb8227.
https://advances.sciencemag.org/content/6/41/eabb8227
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ABSTRACT: The origins and development of the arid and highly seasonal steppe-desert biome in
Central Asia, the largest of its kind in the world, remain largely unconstrained by existing records.
It is unclear how Cenozoic climatic, geological, and biological forces, acting at diverse spatial and
temporal scales, shaped Central Asian ecosystems through time. Our synthesis shows that the
Central Asian steppe-desert has existed since at least Eocene times but experienced no less than two
regime shifts, one at the Eocene-Oligocene Transition and one in the mid-Miocene. These shifts
separated three successive “stable states,” each characterized by unique floral and faunal structures.
Past responses to disturbance in the Asian steppe-desert imply that modern ecosystems are unlikely
to recover their present structures and diversity if forced into a new regime. This is of concern for
Asian steppes today, which are being modified for human use and lost to desertification at
unprecedented rates.
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Figure 1. The modern Central Asian steppe-desert. (A) Ecological-physiognomic steppe subtypes across
the Tibetan, northwestern (NW) Chinese, and Mongolian regions, with sedimentary basins and mountain
ranges marked in black and white, respectively [after (1, 11, 97)]. Location of the altitudinal profile in
(C) is marked in red. (B) Characteristic plant families, represented by (clockwise from top left): Ephedra
sp. (Ephedraceae), Nitraria sp. (Nitrariaceae), Ceratocarpus sp. (Chenopodioideae), and Artemisia sp.
(Asteraceae): all common in desert steppe and desert; Picea sp. (Pinaceae: common in forest steppe); and
Achnatherum sp. (Poaceae: common in grass and shrub steppe). The latter image was photographed in
the Xining Basin, Qinghai Province (photo credit: Natasha Barbolini, University of Amsterdam); all other
images were taken on the southern margin of the Junggar Basin/northern slope of the Tian Shan, Xinjiang
Uyghur Autonomous Region (photo credits: Hong-Xiang Zhang, Xinjiang Institute of Ecology and
Geography, Chinese Academy of Sciences). (C) Altitudinal profile illustrating vegetation belts of steppe

subtypes shown in (A), with tundra and periglacial in gray.
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Figure 2. The triphase Cenozoic history of the Central Asian steppe-desert biome. Vegetation changes
are illustrated by a composite pollen record over the last ~43 Ma (B), within the context of global climate
variation (A) and linked to net diversification rates of Central Asian mammalian communities (C). Extant
Asian deserts are used as ecoregion analogs (D) for each ecosystem phase (E) and illustrated by natural
view [left; images from Landsat 8 OLI (Operational Land Imager), https://glovis.usgs.gov/] and
hyperspectral (right) normalized difference vegetation index (NDVI) models of the (1) Gurbantunggut
Desert, (2) Taklimakan Desert, and (3) Jinghe mountain—desert ecotone. Atmospheric carbon dioxide
concentration (pCQO3) is based on a LOESS (locally estimated scatterplot smoothing) fit through data
from various proxy methods (163), enveloped by a 95% confidence interval in light gray. Global climate
is represented by a nine-point moving average through the benthic foraminifera 5'%0 record of Cramer
etal. (166). For individual pollen records, see fig. S1; for statistical support of the three ecosystem phases,

see fig. S3.
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Phelps P R, Lee C T A, Morton D M. Episodes of fast crystal growth in pegmatites/J]. Nature
communications, 2020, 11: 4986. https.//doi.org/10.1038/s41467-020-18806-w
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ABSTRACT: Pegmatites are shallow, coarse-grained magmatic intrusions with crystals occasionally
approaching meters in length. Compared to their plutonic hosts, pegmatites are thought to have cooled
rapidly, suggesting that these large crystals must have grown fast. Growth rates and conditions, however,
remain poorly constrained. Here we investigate quartz crystals and their trace element compositions from
miarolitic cavities in the Stewart pegmatite in southern California, USA, to quantify crystal growth rates.
Trace element concentrations deviate considerably from equilibrium and are best explained by kinetic
effects associated with rapid crystal growth. Kinetic crystal growth theory is used to show that crystals
accelerated from an initial growth rate of 1078-107 m s t0 10>-10™* m s (10-100 mm day* to 1-10 m
day™ ), indicating meter sized crystals could have formed within days, if these rates are sustained
throughout pegmatite formation. The rapid growth rates require that quartz crystals grew from thin
(micron scale) chemical boundary layers at the fluid-crystal interfaces. A strong advective component is
required to sustain such thin boundary layers. Turbulent conditions (high Reynolds number) in these

miarolitic cavities are shown to exist during crystallization, suggesting that volatile exsolution,
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crystallization, and cavity generation occur together.
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Figure 1. Cathodoluminescence image of a quartz crystal and corresponding trace element transect. a

Cathodoluminescence (CL) image of a quartz crystal from the Stewart pegmatite. Yellow line represents

trace of geochemical transect. The plane of the
for Ge, Li, Al, and Ti in p.p.m. by weight. Dots
Red envelopes represent standard error of the

moving average. Gray envelope in Ti represents

crystal is part of {1000}. b Geochemical transect A—A’
represent data and red lines represent moving averages.
mean based on 3¢ of point analyses and a three-point

1 standard deviation to the data points. The error values

are 26%, 28%, 8.5%, and 57% for Ge, Li, Al, and Ti, respectively. Background colors correspond with

CL colors in a. Ti is scattered due to measurements being near detection limits.
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Dallanave, E., Maurizot, P., Agnini, C., Sutherland, R., Hollis, C. J., Collot, J., et al. Eocene (46-
44 Ma) onset of Australia - Pacific plate motion in the southwest Pacific inferred from
stratigraphy in New Caledonia and New Zealand [J]. Geochemistry, Geophysics, Geosystems,
2020. 21, e2019GC008699. https://doi.org/ 10.1029/2019GC008699
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ABSTRACT: The Pacific plate circuit went through a complex reorganization during the early to
middle Eocene, approximately coinciding with the onset of subduction along the western Pacific
margin. However, the timing and dynamics of this change in the southwest Pacific and evolution of
subduction beneath the Tonga-Kermadec Arc are not fully resolved. We present magneto-
biostratigraphic data from an early to middle Eocene sedimentary section exposed in the Koumac-
Gomen area, New Caledonia, which is an emerged portion of the Norfolk Ridge. The 260 m-thick
succession contains a transition from pelagic micrite to terrigenous-rich calciturbidite that is
observed regionally in New Caledonia and which is interpreted to represent a shift from
sedimentation on a stable submarine plateau to slope formation developed under a convergent
tectonic regime. The stratigraphic contact between pelagic micrite and overlying calciturbidite is

not exposed, but our magnetic polarity-based chronology constrains the age of transition to 46-44
22



Ma, in agreement with the 45.3 Ma age recently obtained from the Noumea area in southern New
Caledonia. We integrate records from New Caledonia with recent magnetostratigraphic data from
South Island, New Zealand, where marked variations in terrigenous input occurred during the early
and middle Eocene. Synchronous sedimentary changes in the southwest Pacific occurred at the same
time as onset of rapid seafloor spreading south of Australia and New Zealand. We infer that the
underlying cause of stratigraphic change was inception of slip at a new configuration of the

Australia-Pacific plate boundary, which evolved into the Tonga-Kermadec subduction system.
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Figure 1. Magneto-biostratigraphy of the Sommet-Khian section. From left to right: Lithology column;
the color of the sediment mirrors the amount of high magnetic coercivity hematite as derived by rock -
magnetic analyses and Sh parameter (M = magnetite, H = hematite; the 5-point moving average Sh and
associated 95% confidence boundaries are estimated following Heslop, 2009); distribution of selected
taxa of calcareous plankton; (*) barren samples and count refer to calcareous nannofossil, which
abundance is reported on a logarithmic scale as number of specimens (n) per mm2; presence of selected
calcareous nannofossil taxa, black lines mark the presence of taxa in the study samples, while the gray
bands are the expected stratigraphic ranges from literature (see the text for details); MAD = maximum
angular deviation of the characteristic remanent magnetization (ChRM) directions (Kirschvink, 1980)
shown together with the 5-point moving average (blue line); red dots are confidence boundary expressed
as a 95 (R. Fisher, 1953); ChRM Dec. and Inc. = declination and inclination of each ChRM directions
after correction for bedding tilt; VGP Lat. = latitude of the virtual geomagnetic pole associated to each

ChRM direction with respect the average paleomagnetic north pole; 0°  latitude crossing points are used
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to determine the reversals position; the series of normal and reverse magnetic polarity zones has been
named as described in the text; question marks indicate zones based on single ChRM directions;
geomagnetic polarity time scale (GPTS; Ogg, 2012) shown with the reference calcareous nannofossils

zonation (Agnini et al., 2014).
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Figure 2. Early-middle Eocene stratigraphy and paleogeography of the Southwest Pacifific area. (a)
Magneto-biochronological framework of the sections discussed in the text, from the New Caledonia and
the New Zealand areas; the main lithological features are plotted against the international and the New
Zealand stages (Gradstein et al., 2012; Raine et al., 2015; Ak = Kaiatan stage), the calcareous nannofossil
zonation of Martini (1971; NP zones) and Agnini et al. (2014; CNE zones), and the geomagnetic polarity
time scale (GPTS; Ogg, 2012). Sections with magnetic polarity chronology are indicated with the bold
font. (b) Paleogeographic reconstruction of the Southwest Pacifific area in the middle Eocene (~45 Ma);
continental areas are fifilled in light brown; dotted black line approximates the position of the proto-
Tonga-Kermadec subduction zone; the light gray line is the Tasman Ocean spreading ridge, which
activity ended during Chron 24n (~53 Ma); and the dark gray lines are active spreading ridges; red arrows
indicate the pacifific plate motion relative to the Norfolk ridge, while the yellow star approximate the
position of the instantaneous rotational pole of the Pacifific plate with respect the Australian-Lord Howe
Rise-Norfolk ridge continental crust at 40-45 Ma; the motion of the pole in the ensuing 10 Myr is
represented by the yellow square (40-35 Ma) and dot (35-30 Ma) lying on the yellow arrow (Sutherland,
1995); the main present-day coastlines are indicated for clarity, together with the paleogeographic
position of the sections discussed in the main text (numbers refer to records shown in panel a). Map
generated with GPlates (Miiller et al., 2018) using the rotational parameters of Seton et al. (2012); the

instantaneous rotational poles of Sutherland (1995) are rotated anchored to the Pacifific plate.
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Liu K, Hao X J, Li Y R, et al. Mars Orbiter magnetometer of China ’ s First Mars Mission Tianwen-
1/J]. Earth and Planetary Physics, 2020, 4(4): 384-389.
https://doi.org/10.26464/epp2020058
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ABSTRACT: As one of the seven scientific payloads on board the Tianwen-1 orbiter, the Mars
Orbiter Magnetometer (MOMAG) will measure the magnetic fields of and surrounding Mars to
study its space environment and the interaction with the solar wind. The instrument consists of two
identical triaxial fluxgate magnetometer sensors, mounted on a 3.19 meter-long boom with a
seperation of about 90 cm. The dual-magnetometers configuration will help eliminate the magnetic
field interference generated by the spacecraft platform and payloads. The sensors are controlled by
an electric box mounted inside the orbiter. Each magnetometer measures the ambient vector
magnetic field over a wide dynamic range (to 10,000 nT per axis) with a resolution of 1.19 pT. Both
magnetometers sample the ambient magnetic field at an intrinsic frequency of 128 Hz, but will

operate in a model with alternating frequency between 1 and 32 Hz to meet telemetry allocations.
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Fig 1. (a, b) Fluxgate magnetometer (FGM) sensor of the 3-D model (Auster et al., 2008). (c¢) Photograph

of an FGM sensor.
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Hu Siyi et al., Increasing terrigenous sediment supply from Taiwan to the southern Okinawa
Trough over the last 3000 years evidenced by Sr-Nd isotopes and geochemistry [J]. Sedimentary
Geology, 2020. https.//doi.org/10.1016/j.sedge0.2020.105725
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ABSTRACT: High-resolution sedimentary records reveal the patterns of weathering and erosion in
response to climate change, environmental variability, and human activity. Here, we present major
and trace element data, Srsingle bondNd isotopic compositions, and mass accumulation rates
(MARSs) for the siliciclastic sediment fraction of a relatively high-resolution sedimentary archive
from the southern Okinawa Trough, East China Sea. We reveal the sedimentary source-to-sink

processes and the physical erosion and chemical weathering history of Taiwan. The Sr-Nd isotopic

data indicate that sediments were mainly sourced from northeastern and western Taiwan rivers and
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thus, the sedimentary records reflect the weathering and erosion conditions in this source region.
Volcanic rocks, aeolian dust, and terrigenous sediment from rivers in mainland China and eastern
Taiwan have not significantly contributed to the deposits in the southern Okinawa Trough since ca.
3000 cal yr BP. Multiple indices, including the chemical index of alteration (CIA), K/Al, 0A'K, Ti/Na,
and K/Na, are used to identify variations in the intensity of regional-scale chemical weathering. The
strength of the sediment input is estimated using the MAR of the siliciclastic (MARsiliciclastic) and
the MAR of Ti (MART!). The results suggest that the bedrock of small mountainous river systems
in Taiwan has experienced relatively stable and moderate chemical alteration and that the
terrigenous sediment supply from Taiwan to the southern Okinawa Trough has progressively
increased since ca. 3000 cal yr BP. A comparison of these data with climate and human activity
indicates that the increased input of terrigenous sediment was closely related to an intensification of
rainfall in Taiwan over the last 3000 years. After ca. 1500 cal yr BP, a sustained increase in the
terrigenous sediment input likely to be attributed to the combined effects of intensified heavy rainfall
and human activity, occurred. Intense physical erosion in Taiwan's river basins has exerted a long-
term constraint on chemical weathering intensity. The lack of evident link between silicate
weathering and climate forcing in these catchments suggests that paleoclimate reconstruction based

on sedimentary geochemical records offshore of Taiwan rivers requires careful consideration.
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Figure 1. Map of the study area showing the location of Core S3 (a), the topography of the southern
Okinawa Trough (b), and the major hydrographic network of Taiwan modified from Milliman and

Farnsworth (2011) (c).
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Figure 2. Sediment provenance discrimination diagram of 3’Sr/*®Sr versus eng. Sr-Nd isotopic data for
volcanic rocks in the Okinawa Trough from (Shinjo et al., 1999), Chinese loess silicate (Chen et al.,
2007), Yangtze River and Yellow River sediments (Yang et al., 2007; Meng et al., 2008), and Taiwan
river sediments (Dou et al., 2016) plotted for comparison. The average isotopic compositions of the

potential endmembers are shown in Table 3.
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Figure 3. Comparison of the Core S3 records with other representative paleoclimate, human activity, and
archeological evidence from Taiwan and human population changes in China (logarithm with base 10)
since 3000 cal yr BP: (a) CIA values from Core S3; (b) MARiiciclasic values from Core S3; (c)
reconstructed rainfall pattern for Taiwan from the Emerald Peak Lake record (Selvaraj et al., 2012; Wang
et al., 2015); (d) El Nifio/Southern Oscillation (ENSO) intensity from Ecuador (Moy et al., 2002) and
sea surface temperature (SST) of the Western Pacific Warm Pool (WPWP) (Stott et al., 2004); (e) Pb
concentrations from Core S3; (f) human population change in China; (g) pollen-based human activity

index for Taiwan(Wang et al., 2014b); and (h) the archeological sequence from northeastern Taiwan (Lin

et al., 2007).
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Shi D., Klemperer S.L., Shi J.Y, et al. Localized foundering of Indian lower

crust in the India—Tibet collision zone [J]. PNAS. 2020:10:16019
https://doi.org/10.1038/s41598-020-72849-z
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ABSTRACT: The deep structure of the continental collision between India and Asia and whether
India s lower crust is underplated beneath Tibet or subducted into the mantle remain controversial.
It is also unknown whether the active normal faults that facilitate orogenparallel extension of
Tibetan upper crust continue into the lower crust and upper mantle. Our receiver-function images
collected parallel to the India Tibet collision zone show the 20-km-thick Indian lower crust that
underplates Tibet at 88.5-92°E beneath the Yarlung-Zangbo suture is essentially absent in the
vicinity of the Cona-Sangri and Pumqu-Xainza grabens, demonstrating a clear link between upper-
crustal and lower-crustal thinning. Satellite gravity data that covary with the thickness of Indian
lower crust are consistent with the lower crust being only 30% eclogitized so gravitationally stable.
Deep earthquakes coincide with Moho offsets and with lateral thinning of the Indian lower crust

near the bottom of the partially eclogitized Indian lower crust, suggesting the Indian lower crust is
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locally foundering or stoping into the mantle. Loss of Indian lower crust by these means implies
gravitational instability that can result from localized rapid eclogitization enabled by dehydration
reactions in weakly hydrous mafic granulites or by volatilerich asthenospheric upwelling directly
beneath the two grabens. We propose that two competing processes, plateau formation by
underplating and continental loss by foundering or stoping, are simultaneously operating beneath

the collision zone

dVs (km/s)

-0.15 -0.10 -0.05 0.00 0.05 0.10 0.15

Figure 1. Interpretive cartoon (with exaggerated topography) of processes currently operating in the
India-Tibet collision zone. Beneath the Moho we show mantle S-wave velocity structure from our
teleseismic tomography (SI Appendix, Figs. S6 and S8). ILC is simultaneously underplating and
foundering beneath the CSG and PXG grabens, and foundering then subducting at the northern end of
the collision zone. West—east cuts in the three-dimensional block model are along our Profiles A and B.
South—north cut along 85°E from ref. 7. Arrows are inferred directions of lithospheric foundering (dark

blue) and asthenospheric upwelling (purple) in the upper mantle.
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Rahman A, Sarkar S, Kumar S et al., Paleoenvironment of the Central Himalaya during late MIS
3 using stable isotopic compositions of lacustrine organic matter occluded in diatoms and
sediments [J].Quaternary International, 2020,558, 1-9.
https://doi.org/10.1016/j.quaint.2020.08.024
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Abstract: Marine Isotope Stage (MIS) 3 was an interstadial stage in the climate history of the Earth
where the last phase (40-30 ka) showed relatively warmer climate over the northwest China, Tibetan
Plateau, and northwestern India compared to other regions of the world. However, not many studies
are reported for climate variability during this period from the Himalayan region. Here, an attempt
has been made to understand the paleoenvironment of the Central Himalaya during 45-29 ka using
stable isotopic compositions of carbon (8'*Croc) and nitrogen (8'N1n) along with their elemental
ratios (TOC/TN) in bulk organic matter and occluded organic matter within diatom frustules
(3"Cpiatom) of a paleolake sequence. The variabilities in 8"3Cpiatom, 8'*Croc, and TOC/TN ratios

indicated intermittent changes in the lake carbon dynamics from bicarbonate dominated system to
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carbon dioxide dominated regime. These changes in lacustrine carbon cycling provided evidence
for existence of sporadic dry events in the Central Himalaya during 45-29 ka. In agreement with the
records from the northwest China, Tibetan Plateau, and northwestern India, our results also confirm
the existence of a relatively wet and humid period during 40-32 ka in the Central Himalaya.
Therefore, it appeared that compared to other parts of the world, relatively wet and humid climate
existed throughout this region. However, the mechanism behind this wet and humid phase remains

to be explored and warrants a high resolution paleoclimate study in the Himalaya.

30°N

20°N

10°N

e =l e
Figure 1. Schematic diagram showing (a) location of the study area (square) and (b) detailed map of the
basin in which study area is located. Locations of the previous studies covering time period 40 to 30 ka
in the region are also shown (Zanskar valley: Chahal et al. (2019); Bittoo cave: Kathayat et al. (2016);
Tarim basin: Yang et al. (2004); Yang et al. (2006); Mount Everest: Finkel et al. (2003); Guliya ice core:
Thompson et al. (1997), Core NIOP 492: Reichart et al. (1998); 289 KL: Deplazes et al. (2014); 126 KL:
Kudrass et al. (2001); SK168: Kumar et al. (2018). Yellow circles in (a) represent studies advocating wet
period during 40-30 ka and blue circles represent studies supporting weak Indian summer monsoon
during late MIS 3. (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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Figure 2. Results of the present study in comparison with various other regional and global studies (a)
carbon isotopic compositions of organic matter (3'*Croc), (b) TOC/TN ratios, (c) carbon isotopic
compositions of occluded organic matter within diatom (8"3Ciatom), (d) nitrogen isotopic compositions
of bulk sediments (3'°Nrv), (¢) Alboran Sea-Dinocyst SST (°C) - solid line; Guliya ice core §'%0 - dashed-
dotted line; NH summer insolation (65°N) - dotted line, and (f) the Bay of Bengal marine core-

8"80G saccutifer - solid line with circles; Arabian Sea AAS 9/21-SST (°C)- solid line.
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Jickells, T. D. Global Iron Connections Between Desert Dust, Ocean Biogeochemistry, and

ClimatelJ]. Science, 2005, 308(5718):67-71. Doi: 10.1126/science.1105959
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ABSTRACT: The environmental conditions of Earth, including the climate, are determined by
physical, chemical, biological, and human interactions that transform and transport materials and
energy. This is the ‘“Earth system’’: a highly complex entity characterized by multiple nonlinear
responses and thresholds, with linkages between disparate components. One important part of this
system is the iron cycle, in which iron- containing soil dust is transported from land through the
atmosphere to the oceans, affecting ocean biogeochemistry and hence having feedback effects on
climate and dust production. Here we review the key components of this cycle, identifying critical

uncertainties and priorities for future research.
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Figure 1. Schematic view of global iron and dust connections. Highlighted are the four critical
components (clockwise from top): the state of the land surface and dust availability, atmospheric acrosol
loading, marine productivity, and some measure of climatic state (such as mean global surface
temperature). The sign of the connections linking these varies; where the correlation is positive (for
example, increased atmospheric aerosol loading Y increased marine productivity), the line is terminated
with a solid arrowhead. Where the correlation is negative (for example, increased marine productivity Y
lower CO; and a colder climate), the termination is an open circle. Connections with an uncertain sign
are terminated with an open arrowhead. The mechanism by which the link acts (for example, the impact
of a change in atmospheric COs is via the radiative forcing of climate) is displayed in italics. Finally, the
“water tap” symbols represent a secondary mechanism modulating the effect of a primary mechanism;
for instance, a change in global precipitation strength and distribution will alter the efficiency with which
entrained dust is transported to the open ocean. If a path of successive connections can be traced from
any given component back to itself, a closed or feedback loop is formed. An even number (including
zero) of negatively correlated connections counted around the loop gives a positive feedback, which will
act to amplify a perturbation and tend to destabilize the system. Conversely, an odd number of negative
correlations gives a negative feedback, dampening any perturbation and thus stabilizing the system. For
instance, atmospheric aerosol loading Y marine productivity Y climatic state Y dust availability Y
atmospheric aerosol loading contains two negative and two positive correlations and thus is positive
overall. In contrast, marine productivity looping back onto itself contains a single negative correlation

and thus represents a negative feedback.

37



9. At DURFEAFUTARMD (R 5 14 B B8 A R XA MK SO B 7

FEN: F#2k 11930841 @mail.sustech.edu.cn

Ebert Y, Shaar R, Levy E J, et al. Magnetic properties of late Holocene Dead Sea sediments as a
monitor of regional hydroclimate[J].Geochemistry,Geophysics,Geosystems, 2020.
https://doi.org/10.1029/2020GC009176
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ABSTRACT: Diagenetic processes in anoxic sedimentary environments influence sediment
magnetic properties mainly through dissolution of detrital magnetite and precipitation of authigenic
greigite. Recently exposed late Holocene Dead Sea sediments provide an opportunity to study the
processes governing greigite formation and preservation, and their relation to different hydrological
settings. Magnetic data and pore-fluid compositions were obtained from three Holocene sections
along a N-S transect on the western Dead Sea shore: Og, Ein-Feshkha, and Ein-Gedi. The northern
sections are closer to the major freshwater source to the Dead Sea — the Jordan River. Detrital
titanomagnetite is present at all sections, but greigite is the dominant magnetic phase at Og and Ein-

Feshkha. Bulk rock magnetic data varies between and within the sections by over three orders of
38



magnitude, where higher values indicate higher greigite concentrations. At the three sites, pore-
fluids have similar or lower salinity than the modern and Holocene Dead Sea brine, with variable
and dissolved iron (Fe?") and sulfate (SO4>). Magnetic property changes are reflected by iron and/or
sulfate microbial reduction that controlled sedimentary greigite formation. We propose that the N-
S greigite decrease suggests that anoxic microbial activity was controlled by labile organic matter
and/or reactive iron brought by, or formed as a result of, freshwater influx from the Jordan River.
Hence, greigite concentration changes depended on past freshwater input to the hypersaline lake
and proximity to the freshwater source. The apparent relationship between hydrological conditions

and magnetic properties provides a new method to trace past hydrological changes in the Dead Sea.
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Figure 1. (a) Dead Sea lake level for the past 3500 yr BP (after Bookman et al. (2004); Migowski
et al. (2006), and Kushnir & Stein (2019)). The yellow line marks the sill level (402 m bmsl), which
is a natural barrier that separates the northern, deeper lake from the shallow southern part. Gray
shading marks the association between lake levels above the sill and higher y. (b) Smoothed (running
average) y profile for the Ein-Feshkha section. (c) 6*O from an Eastern Mediterranean deep-sea
core (foraminiferal data from Schilman et al. (2001)) and in a Soreq Cave speleothem (after
Schilman et al. (2002)). The overall 62O pattern in the Soreq Cave speleothem (calcite) resembles
that of foraminiferal 6*O (reflecting Eastern Mediterranean seawater values). Nevertheless,
variations in the amplitudes of 8O in the sea and the cave (expressed by A®QOcaye.sea values; see
Suppl. Fig. S3) are related to the amount effect in the vicinity of the cave in the Judean Mountains.
At 1.4 ka, the sea-cave difference reflects enhanced inflow of low- 6©*O Nile River water to the
Eastern Mediterranean. Correlation between lake level, y, and 8O values is evident, where high y
corresponds to high lake levels that reflect mainly increased Jordan River freshwater inputs. See

text for discussion of the figure and its implications.
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Drysdale R, Couchoud I, Zanchetta G, et al. Magnesium in subaqueous speleothems as a potential
palaeotemperature proxy[J]. Nature Communications, 2020, 11(1): 1-11.

https://doi.org/10.1038/s41467-020-18083-7
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ABSTRACT: Few palaeoclimate archives beyond the polar regions preserve continuous and
datable palaesotemperature proxy time series over multiple glacial-interglacial cycles. This
hampers efforts to develop a more coherent picture of global patterns of past temperatures. Here
we show that Mg concentrations in a subaqueous speleothem from an Italian cave track regional
sea-surface temperatures over the last 350,000 years. The Mg shows higher values during warm
climate intervals and converse patterns during cold climate stages. In contrast to previous
studies, this implicates temperature, not rainfall, as the principal driver of Mg variability. The
depositional setting of the speleothem gives rise to Mg partition coefficients that are more
temperature dependent than other calcites, enabling the effect of temperature change on Mg
partitioning to greatly exceed the effects of changes in source-water Mg/Ca. Subaqueous
speleothems from similar deep-cave environments should be capable of providing

palaeotemperature information over multiple glacial-interglacial cycles.
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Figure 1. a. The blue circles show the distribution across time of 115 radiometric ages (see
Supplementary Data 1) on CD3-1 (see Supplementary Fig. 1 for the age-depth model and the age
uncertainty time series). The error bars are 2o uncertainties based on the U-Th age calculations. b—d. Mg,
8'80 and 8'3C series from CD3-1 sampled at 1 mm resolution (see ‘Methods’). e The Lisiecki and
Raymo’'LR04 benthic 3'%0 stack. The grey vertical band is the MIS 6-to-Termination II (~195-130 ka)
interval where the greatest age discrepancy occurs between the CD3-1 series and the benthic §'30 (see
main text for discussion). f Scatterplots and Pearson’s » correlation coefficients for CD3-1 data shown in

b—d. All r-values are statistically significant at p <0.05.
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Huang, Z., Ma, C., Chyi, S-J., Tang, L., & Zhao, L. Paleofire, vegetation, dnd climate
reconstructions of the middle to late Holocene from lacustrine sediments of the Toushe Basin,
TaiwanlJ]. Geophysical Research Letters, 2020.47, e2020GL090401.

https://doi.org/10.1029/2020GL090401
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Abstract We identified four climatic stages between 6.2 and 1.3 cal kyr before present (BP) based
on pollen and charcoal concentrations by high-resolution Accelerated mass spectrometer (AMS)
14C-dated sediment profile from Taiwan's Toushe Basin. From 6.2 to 4.6 cal kyr BP, the region was
warm-wet with infrequent wildfires and dominant subtropical evergreen broad-leaved forests. The
climate was cooler-drier from 4.6 to 3.0 cal kyr BP, with a decline in forest and increased fire
frequency. From 3.0 to 2.1 cal kyr BP, climate further cooled and dried, with the development of
alpine meadows and higher fire frequency. The region became warmer and wetter from 2.1 to 1.3
cal kyr BP, accompanied by forest recovery. Climatic changes were linked to changes in East Asia
Summer Monsoon intensity, which is mainly controlled by solar radiation. Wildfires were likely
controlled by precipitation variability that is influenced by East Asia Summer Monsoon and El
Nifio-Southern Oscillation. Toushe Basin experienced drought conditions and frequent wildfires

during the El Nifio years.
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Figure 1. Comparisons between the pollen and charcoal records in the Toushe Basin with nearby
paleoclimate records since 6.2 kyr BP, including (a) left, solar radiation in June at 25°N (Berger & Loutre,
1991), and right, reconstructed EASM index (Zhang et al., 2018); (b) left, integrated stalagmite §'%0
record in South China (Yang et al., 2019), and right, stalagmite 3'30 record in Sanbao Cave (Dong et al.,
2010); (c) left, arboreal pollen percentage in Daiyunshan (Zhao et al., 2017), and right, arboreal pollen
percentage in Huguanyan maar lake (Wang et al., 2007); (d) left, arboreal pollen percentage in the Toushe
Basin (this study), and right, the PCA1 scores of the pollen record in the Toushe Basin (this study); (e)
left, precipitation index in southern China (Ran & Feng, 2013), and right, reconstructed temperature
anomaly in China (Fang & Hou, 2011); (f) left, ENSO frequency near the equator (Moy et al., 2002), and
right, reconstructed ENSO index (Zhang et al., 2018); (g) west to east Pacific sea surface temperature
(SST) gradient (Koutavas & Joanides, 2012); (h) left, the concentration of macrocharcoal in the Toushe
Basin as a proxy for local fire (this study), and right, microcharcoal/pollen ratio in the Toushe Basin as a

proxy for regional fire (this study).
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