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David De Vieeschouwer, Anna Joy Drury, Maximilian Vahlenkamp et al., High-latitude biomes and
rock weathering mediate climate-carbon cycle feedbacks on eccentricity timescales [J] Nature
Communication, 2020, 11(1), 5013. https://doi.org/10.1038/s41467-020-18733-w
WE: EHFr PR ST RIS &7 T R T8 AR UR IR IE IR 50 ) 2 1 R ) =
o SRTT, AEABIARL I URIL T b, SARMBRAIGA LR VIIRATE R . AR B4
REGEEPEAEYIIRIFIALZR (313C) SKICTIRNF 35 Ma LIk 813C Lt RE . 1EF# KN
FEAEH) 813C JLHRT R fY 8130 BEATRIEL, K E A ATIAE 100 keyr /0o 23 i 3_E A AR A2 72531 o
ST ITE 34-6 Ma Z 1] 2.4-Myr fii-Co 3% JA 425 61°C-5%0 Z IMIIARAL R R . 1E 6 Ma IF
B, —NULER R B SR AL (A B i B, R R UR- I R G A E A £ 6
Ma LART, 322 DLPUE T 7 S AR I 3], RIS B R RE IR A5k TIAE 6
Ma PUa, BT AU AEIREE L 1R 554 80N, R BiRk e A2 J& v I T a6 4 ymi AR 5k . 1
FVNERPUN R RE B, HIERRGELE 7 1 Uk-BAE P AH BAE F R 2
ABSTRACT: The International Ocean Discovery Programme (IODP) and its predecessors
generated a treasure trove of Cenozoic climate and carbon cycle dynamics. Yet, it remains unclear
how climate and carbon cycle interacted under changing geologic boundary conditions. Here, we
present the carbon isotope (8'3C) megasplice, documenting deep-ocean 3'*C evolution since 35
million years ago (Ma). We juxtapose the 8'3C megasplice with its 380 counterpart and determine
their phase-difference on ~100-kyr eccentricity timescales. This analysis reveals that 2.4-Myr
eccentricity cycles modulate the §'3C-3'80 phase relationship throughout the Oligo-Miocene (34-6
Ma), potentially through changes in continental weathering. At 6 Ma, a striking switch from in-
phase to anti-phase behaviour occurs, signalling a reorganization of the climate-carbon cycle system.

We hypothesize that this transition is consistent with Arctic cooling: Prior to 6 Ma, low-latitude



continental carbon reservoirs expanded during astronomically-forced cool spells. After 6 Ma, however,
continental carbon reservoirs contract rather than expand during cold periods due to competing effects
between Arctic biomes (ice, tundra, taiga). We conclude that, on geologic timescales, System Earth

experienced state-dependent modes of climate—carbon cycle interaction.
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Figure 1. Benthic 3'°C megasplice. Wavelet spectrograms of a the astronomical rhythms (eccentricity—
tilt-precession58 composite) and b the benthic §'3C megasplice visualize the strong response of carbon
cycle dynamics to 405-kyr long eccentricity. ¢, d The megasplice consists of nine globally distributed
benthic carbon isotope records, all retrieved by the IODP and its predecessors: Site 92675, 98219,76,
109077, 11467,21, 121810, 126418, 126718, U133720,70 and U133878. World map after Amante and

Eakins79.
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Figure 2. Phase-relationship between §'°C and §'0 on 100-kyr eccentricity time-scales. On eccentricity
time-scales, 8'3C and 8'%0 exhibit cyclic in-phase behaviour from 35 till ~6 Ma in the Pacific, as well as
in the Atlantic Ocean (Intervals I and II). Around 6 Ma in the Pacific (Interval IIT), and somewhat later
in the Atlantic, we observe an abrupt shift from in-phase to anti-phase behaviour. The plotted uncertainty
bar indicates a typical confidence interval (CI) on the phase estimate of +£0.44 rad. Uncertainty on the
phase difference between §'3C and §'%0 is inversely proportional to coherence and overall ranges
between +0.25 and +0.59 rad. Antarctic and Arctic ice volume reconstructions are from Oerlemans63
and Berger et al. 80, respectively. The earlier onset of NH glaciation suggested by this study is indicated
in red. Atmospheric CO» reconstruction from Zhang et al. 81. Grey triangles indicate opening and closing
of important ocean gateways. BS, Bering Strait; FS, Fram Strait; Drake, Drake Passage; CAS, Central
American Seaway; ITF, Indonesian Throughflow. All Sites that constitute the 613C megasplice are
included here (references in Fig. 1) and are complemented by additional orbital-resolution benthic
isotope data from Sites 92682, 98283, 1264/126515,49, U133450,84, U133717 and U13386,85 (data as

time-series in Supplementary Fig. 3).



a Phase analysis vs. ~2.4-Myr eccentricity. b Monte Carlo assessment of correlation
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Figure 3. Long 2.4-Myr eccentricity (g4-g3) modulates Oligocene and Miocene leads and lags between
3!3C and 8'%0 on 100-kyr eccentricity timescales. a Visual comparison of phase analysis results and 2.4-
Myr eccentricity cycles, only considering phase-results with coherence >0.3 (see Fig. 2). b Prior to 26
Ma (Interval I), long 2.4-Myr eccentricity minima correlate with time-intervals when 3'*C leads §'%0
(positive Spearman correlation coefficient of 0.399 between phase and eccentricity). Between 26 and 6
Ma (Interval II), long 2.4-Myr eccentricity minima correlate with time intervals when §'%0 leads §'*C
(negative Spearman correlation coefficient of -0.240). After 6 Ma (Interval III), the correlation between

2.4-Myr eccentricity and phase ceases (R = -0.084).
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Figure 4. Cartoons illustrating the proposed concepts for the observed phasing patterns between §'3C
and 5'%0. a Geologic time-scale of the last 35 Ma, and evolution of the Himalayan Orogen (after Ding et
al.64). b, ¢ The anti-phase behaviour in Interval III is primarily ascribed to high-latitude biome dynamics.
D-g During Intervals I and II, when in-phase behaviour is observed, continental rock weathering forms
the key mechanism in our hypotheses, with the carbon cycle (8'°C) leading the climate—cryosphere
system (8'%0) when the continental rock weathering CO; sink is enhanced. This occurs during
eccentricity minima (strong glacial activity) during Interval I, but during eccentricity maxima (strong

monsoonal circulation) during Interval II.
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BEN: BEBEAR jiangxd@sustech.edu.cn
Pinedo-Gonzalez P, Hawco N J, Bundy R M, Anthropogenic Asian aerosols provide Fe to the North

Pacific Ocean[J]. PNAS, 2020, 1073. https://doi.org/10.1073/pnas.2010315117

TEE AL AIREPRE A D PRAT I Bk FLIE I RS0 C8 JR A i P E SRS PRV IR 20 A 7 0 Ak
PEIR o BRIMIX — AR I A S A 2 FTIE S o A SO AL AP (158°W, 25°N - 42°N)idt
TR PR R R SRR . EHRSEESBAE 35°N Mz Bl KE, XEEMRE
B SRV IR AL 2 A — B X B E) AL = ARRIE 5 W TR SR AR — 8. NSRS BRI
BRIFAL R B A BAAE (-0.23%0 > 5°Fe > -0.65%0), JFNLHE /K ER [ 38 73 W18 73 1% X /K Bk [
MR BA X L, RNZX 2RI AR TR R W], fEJLR-Fe
35°N - 42°N X3 N S8 807 A BRI S BRI TTBRTE 21-59%. BRI NSRS B UV I
BRUSAR FT RE 2 ALK PR R A\ ) B R

ABSTRACT: Fossil-fuel emissions may impact phytoplankton primary productivity and carbon
cycling by supplying bioavailable Fe to remote areas of the ocean via atmospheric aerosols.
However, this pathway has not been confirmed by field observations of anthropogenic Fe in
seawater. Here we present high-resolution trace-metal concentrations across the North Pacific
Ocean (158°W from 25° to 42°N). A dissolved Fe maximum was observed around 35°N, coincident
with high dissolved Pb and Pb isotope ratios matching Asian industrial sources and confirming
recent aerosol deposition. Ironstable isotopes reveal in situ evidence of anthropogenic Fe in seawater,
with low 8°6Fe (—0.23%o > 8°°Fe > —0.65%o) observed in the region that is most influenced by aerosol
deposition. An isotope mass balance suggests that anthropogenic Fe contributes 21-59% of
dissolved Fe measured between 35° and 40°N. Thus, anthropogenic aerosol Fe is likely to be an

important Fe source to the North Pacific Ocean.
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Figure 1. High-resolution distribution of iron (Fe), lead (Pb), and manganese (Mn) across the North
Pacific Ocean at 158°W from 21° to 42°N. (A) The red line indicates the cruise track. Samples were
collected during the northbound leg. (B) Fe surface concentrations. (C) Pb surface concentrations. (D)

Mn surface concentrations.
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Figure 2. (A) Distribution of surface Fe concentrations and stable isotope ratios (3°°Fe) along the transect.
(B) Pb isotope composition of seawater from the North Pacific Ocean compared to various Pb sources:
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North Pacific Ocean deep-water samples collected close to Hawaii below 500 m; Chinese aerosol
samples collected since 2014 from sites with high levels of industrial emission; aerosols from California,
which probably reflect a mixture between anthropogenic and natural Pb isotopes; Chinese loess samples.
Data used to assess the isotopic composition of China and California lead lines are provided in SI
Appendix, Table S1. Both Fe and Pb isotopes were measured from the same nine large-volume samples

collected during the northbou
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Figure 3. Annual anthropogenic Fe input in the North Pacific Ocean. The likely region of anthropogenic
Fe input overlaps with HNLC regions in the North Pacific Ocean. Annual anthropogenic Fe inputs are
calculated at our study site, and then extrapolated across the North Pacific Ocean both as a surface flux
(umole m™2 y!) and a concentration flux assuming a 20-m mixed layer and 1-y residence time (nM y ™)
using anthropogenic mass deposition fluxes from Brahney et al. and Chien et al. . Contours are World

Ocean Atlas annual mean NOs, highlighting HNLC waters in the subarctic North Pacific Ocean.
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BEN: BBI{X fengwy@sustech.edu.cn LI a & i

Neukampf J, Ellis B S, Laurent O, et al. Time scales of syneruptive volatile loss in silicic magmas
quantified by Li isotopes[J]. Geology, 2020, 49. https://doi.org/10.1130/G47764.1

PR K2 BRI RORE BT L AE P OBUR F  TE] S PURE T4 o il g LIRS AR
W% A RS P 7 AR I TD X T R M U A 5 AR e AR T AE I L R B AT e 4 2 R EE 2 3R
TR — A T aa Kl R G GEE Zkam NAAEET D 1) Mesa Falls Bt g H RHS A &
RBRFIALZR (7LD AT IR LRI AT EM R TR AR, IRE 7R LR
RAAEK SRR L2 N FERX BN A B, AWRHCAAZ ML EE, L S8 T
BeT 4-10 £, FFHAEBEE STLI =8 10%F3f I, X e TIERHC AL 253 Li 1%
Pz 6], B BUE SRS B SPE FE o AR I T 5T AR A B8 BRI TR R 7R T 5 AR R
B RAE LA I R PO ARV A

ABSTRACT: Most explosive, silicic volcanoes spend thousands of years in repose between eruptive
events. The timing of the switch from repose to eruption is key to interpreting monitoring signals and
improving the safety of people living close to active volcanoes. We addressed this question using a novel
technique based on lithium isotopic (§’Li) and elemental concentration profiles within plagioclase
crystals from the Mesa Falls Tuff of the Yellowstone volcanic system (Idaho and Wyoming, USA),
constraining volatile degassing to occur on minimum time scales of tens of minutes prior to eruption.
During this ephemeral time, Li abundances drop by a factor of four to 10 from crystal cores to rims,
accompanied by an increase in 8'Li of as much as 10%o, reflecting diffusion-driven equilibration between
plagioclase cores and outgassed, Li-poor melt. New times scales obtained in this study show the potential

for rapid syneruptive changes in the volatile inventory of magmas.
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Figure 1. Example of one-dimensional Li diffusion model for Mesa Falls Tuff plagioclase (Yellowstone
volcanic system, Idaho and Wyoming, USA). (A) Representative diffusion profile with measured (blue
diamonds) concentration profile and its modeled best fit (blue circles), in situ measured 8’Li data (yellow
hexagons), and best fit for 8’Li profile (orange circles). (B) Profiles shown in A with boundary conditions
set to highest (red) and lowest (pink) isotopic value within analytical error. (C) Comparison of time scales
obtained by diffusion modeling of Li concentration (Li abundance) and isotope (8’Li) profiles. Blue
squares represent time scales at 789 °C, and red circles refer to time scales at 856 °C. Errors are provided
as dark gray error bars. Lines labeled 1:1, 2:1, and 1:2 and the gray shaded area indicate the field of best
agreement between time scales obtained for Li concentration and isotope profiles. (D) Time scales
obtained from Li concentration profiles (n = 18) shown as lines at 789 °C (blue) and 856 °C (red) for
their relative probability (Rel. prob.). Histogram (789 °C in blue, 856 °C in orange) shows distribution
of time scales. (E) Time scales obtained from all eight (two profiles in the same crystal) analyzed §Li
profiles at 789 °C (pink) and at 856 °C (brown). Histogram (789 °C in pink, 856 °C in brown) shows

distribution of the time scales.
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Finlay, C.C., Kloss, C., Olsen, N. et al. The CHAOS-7 geomagnetic field model and observed
changes in the South Atlantic Anomaly[J]. Earth Planets Space, 2010. 72 (156).
https.//doi.org/10.1186/540623-020-01252-9
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ABSTRACT: We present the CHAOS-7 model of the time-dependent near-Earth geomagnetic field
between 1999 and 2020 based on magnetic field observations collected by the low-Earth orbit
satellites Swarm, CryoSat-2, CHAMP, SAC-C and @rsted, and on annual differences of monthly
means of ground observatory measurements. The CHAOS-7 model consists of a time-dependent
internal field up to spherical harmonic degree 20, a static internal field which merges to the LCS-1
lithospheric field model above degree 25, a model of the magnetospheric field and its induced

counterpart, estimates of Euler angles describing the alignment of satellite vector magnetometers,
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and magnetometer calibration parameters for CryoSat-2. Only data from dark regions satisfying
strict geomagnetic quiet-time criteria (including conditions on IMF Bz and By at all latitudes) were
used in the field estimation. Model parameters were estimated using an iteratively reweighted
regularized least-squares procedure; regularization of the time-dependent internal field was relaxed
at high spherical harmonic degree compared with previous versions of the CHAOS model. We use
CHAOS-7 to investigate recent changes in the geomagnetic field, studying the evolution of the
South Atlantic weak field anomaly and rapid field changes in the Pacific region since 2014. At
Earth’s surface a secondary minimum of the South Atlantic Anomaly is now evident to the south
west of Africa. Green’s functions relating the core-mantle boundary radial field to the surface
intensity show this feature is connected with the movement and evolution of a reversed flux feature
under South Africa. The continuing growth in size and weakening of the main anomaly is linked to
the westward motion and gathering of reversed flux under South America. In the Pacific region at
Earth’s surface between 2015 and 2018 a sign change has occurred in the second time derivative
(acceleration) of the radial component of the field. This acceleration change took the form of a
localized, east-west oriented, dipole. It was clearly recorded on ground, for example at the magnetic
observatory at Honolulu, and was seen in Swarm observations over an extended region in the central
and western Pacific. Downward continuing to the core-mantle boundary, we find this event
originated in field acceleration changes at low latitudes beneath the central and western Pacific in

2017.
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Figure 1. Core-mantle boundary origin of the South Atlantic Anomaly and its recent changes analysed
using Green’ s functions for the Laplace equation under Neumann boundary conditions. Top row: black
areas show regions of lowest intensity (under 24,000 nT) selected for analysis, the main anomaly (left
column) and the new secondary minimum (right column). 2nd row: combined sensitivities G ' (see Eq.
(24)) showing the sensitivity of the field intensity, relative to the dipole, to the core - mantle boundary
radial field, for each defined region. 3rd row: taking these sensitivities as weights and multiplying by the
radial field at the core - mantle boundary. This shows the parts of the radial field at the core-mantle
boundary that in combination are responsible for the main South Atlantic anomaly (left) and the new
secondary minimum (right), respectively, in 2020. Bottom row: change in the sensitivity-weighted radial
field at the core-mantle boundary between 2014 and 2020, showing the origin of field intensity changes
for the selected regions at Earth’s surface.

18



5. ELABSKIARIER A FIMB IR . ML AR A IR SRS 5525 vy s B s 42 1 48

Vaknin Y, Shaar R, Gadot Y, et al. The Earth’s magnetic field in Jerusalem during the Babylonian
destruction: A unique reference for field behavior and an anchor for archaeomagnetic dating/J].
PloS one, 2020, 15(8): e0237029.

https.//doi.org/10.1371/journal. pone.0237029
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ABSTRACT: Paleomagnetic analysis of archaeological materials is crucial for understanding the
behavior of the geomagnetic field in the past. As it is often difficult to accurately date the acquisition
of magnetic information recorded in archacological materials, large age uncertainties and
discrepancies are common in archacomagnetic datasets, limiting the ability to use these data for

geomagnetic modeling and archacomagnetic dating. Here we present an accurately dated
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reconstruction of the intensity and direction of the field in Jerusalem in August, 586 BCE, the date
of the city’s destruction by fire by the Babylonian army, which marks the end of the Iron Age in the
Levant. We analyzed 54 floor segments, of unprecedented construction quality, unearthed within a
large monumental structure that had served as an elite or public building and collapsed during the
conflagration. From the reconstructed paleomagnetic directions, we conclude that the tilted floor
segments had originally been part of the floor of the second story of the building and cooled after
they had collapsed. This firmly connects the time of the magnetic acquisition to the date of the
destruction. The relatively high field intensity, corresponding to virtual axial dipole moment
(VADM) of 148.9 + 3.9 ZAm?2, accompanied by a geocentric axial dipole (GAD) inclination and a
positive declination of 8.3°, suggests instability of the field during the 6th century BCE and
redefines the duration of the Levantine Iron Age Anomaly. The narrow dating of the geomagnetic
reconstruction enabled us to constrain the age of other Iron Age finds and resolve a long
archaeological and historical discussion regarding the role and dating of royal Judean stamped jar
handles. This demonstrates how archaeomagnetic data derived from historically-dated destructions
can serve as an anchor for archacomagnetic dating and its particular potency for periods in which

radiocarbon is not adequate for high resolution dating.
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Figure 1. Archacomagnetic direction and intensity data in the Levant (Israel, Syria, Jordan, Cyprus). The
average results from the 586 BCE destruction layer in Jerusalem are represented by red stars and error
bars (a) Declination. (b) Inclination. All directions are relocated to Jerusalem. The dashed grey lines
represent the direction of a geocentric axial dipole (GAD) field in Jerusalem. The results of two chambers
of a twin furnace from the Agia Varvara-Almyras archaeological site are marked “F2” and “F3”. (¢)
Paleointensity given as the corresponding virtual axial dipole moment (VADM). The colored curves
represent three different global geomagnetic models [1-3]. The results of two types of Judean stamped

jar handles are marked: Rosette jar handles with the letter “R” and Lion jar handles with the letter “L”.

The result from Sheikh Hamad site is marked with the letter “S” (see text for details).
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Milano M, Kelemework Y, Manna M L , et al. Crustal structure of Sicily from modelling of gravity

(v

and magnetic anomalies[J]. Scientific Reports. 2020(10):16019
https://doi.org/10.1038/s41598-020-72849-z
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ABSTRACT: We aim at modeling the main crustal and thermal interfaces of Sicily (Italy), a key
area for understanding the geological complexity at the collisional boundary between the African
and European plates. To this end, we analyze the gravity and magnetic fields, integrated with
information from well logs, geology, heat flow, and seismic data. In order to make the most accurate
description of the crustal structure of the area, we modeled with different methodologies the
carbonate and crystalline top surfaces, as well as the Moho and the curie isotherm surface. The
reconstruction of the carbonate platform is achieved using a nonlinear 3D method constrained by
the available seismic and borehole data. The crystalline top, the curie, and the Moho are instead
estimated by spectral analysis of both gravity and magnetic data. The results show a complex
carbonate basement and a deep crystalline crust in central Sicily, with a prominent uplift beneath
the Hyblean plateau. Maps of the Moho and the Curie isotherm surface define a variable thermal
and structural setting of Sicily, with very thin crust in the southern and eastern sectors, where high

heat flow is found, and deep and cold crust below the caltanissetta Basin.
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Figure 1. (a) Free-air gravity field map with the subareas selected to compute the carbonate basement
(red rectangles); (b) Geological data of the outcropping Mesozoic carbonates; (c) well logs (red dots)

and seismic profiles (blue lines) used to constrain the carbonate basement model.
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Serno S, Winckler G, Anderson R F, et al. Comparing 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[J]. Paleoceanography, 2015, 30(6):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 on the synchronicity in
the timing of dust changes in the SNP and Greenland, we tie abrupt deglacial transitions in the

230Th-normalized 4He flux record to corresponding transitions in the well-dated NGRIP dust flux
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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
11,653year B.P., 680 228 years at 14,630year B.P., and 790 498 years at 23,290year 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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Ebert, Y., Shaar, R., Levy, E. J., Zhao, X., Roberts, A. P., & Stein, M. Magnetic properties of late

Holocene Dead Sea sediments as a monitor of regional hydroclimate[J]. Geochemistry,
Geophysics, Geosystems. 2020.e2020GC009176. 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 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?")
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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. Depth profiles of susceptibility () and sulfate concentration in pore-fluids at EF. y changes
correlate with sulfate concentration changes. The orange line is a 4-point running average through the y

profile for the Ein-Feshkha section
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R.S. Jones,R.J. Whitmore,A.N. Mackinto et al., Regional-scale abrupt Mid-Holocene ice sheet
thinning in the western Ross Sea, Antarctica [J]. Geology, 2020.
https://doi.org/10.1130/G48347.1
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ABSTRACT: Outlet glaciers drain the majority of ice flow in the Antarctic ice sheet. Theory and
numerical models indicate that local bed topography can play a key role in modulating outlet glacier
response to climate warming, potentially resulting in delayed, asynchronous, or enhanced retreat.
However, the period of modern observations is too short to assess whether local or regional controls
dominate ice sheet response on time scales that are critical for understanding ice sheet mass loss
over this century and beyond. The recent geological past allows for insight into such centennial-
scale ice sheet behavior. We present a cosmogenic surface-exposure chronology from Mawson
Glacier, adjacent to a region of the Ross Sea that underwent dynamic marine-based ice sheet retreat
following the Last Glacial Maximum. Our data record at least 220 m of abrupt ice thinning between
7.5 and 4.5 ka, followed by more gradual thinning until the last millennium. The timing, rates, and

magnitudes of thinning at Mawson Glacier are remarkably similar to that documented 100 km to
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the south at Mackay Glacier. Together, both outlet glaciers demonstrate that abrupt deglaciation
occurred across a broad region in the Mid-Holocene. This happened despite the complex bed
topography of the western Ross Sea and implies an overarching external driver of retreat. When
compared to regional sea-level and ocean-temperature changes, our data indicate that ocean
warming most likely drove grounding-line retreat and ice drawdown, which then accelerated as a

result of marine ice sheet instability.
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Figure 1. Study region. (A) Ross Sea sector of Antarctica, which drains both West Antarctic (WAIS) and
East Antarctic (EAIS) ice sheets. (B) Map of the Scott Coast region in the western Ross Sea. Records of
past ice thickness change come from Mawson Glacier (Bruce Point and Mount Murray) and Mackay
Glacier (Low Ridge and Gondola Ridge). Megascale glacial lineations mapped on the seafloor are shown

as yellow lines, and gray hexagon denotes the location of sediment core CH-2 (McKay et al., 2016).
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Figure 2. Holocene exposure ages from Mawson Glacier (Antarctica) plotted as a function of elevation.
Samples identified as potential outliers are not included here, but the full data set is plotted in Figure S3
(see footnote 1). Two “modern” samples at Mount Murray are included as pale squares (0 ka). Ages are
shown as the mean with 16 uncertainty. Modeled random linear regressions of the abrupt thinning episode
are shown for each transect (dotted lines denote 95% confidence bounds). The age uncertainty range

(1.3-0.5 ka) for the Mount Murray moraine is plotted as a horizontal gray bar.
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Figure 3. Deglaciation records of the western Ross Sea (Antarctica) and potential forcings. (A) Exposure
ages versus relative elevation at Mackay Glacier (Jones et al., 2015), with dotted lines denoting 95%
confidence bounds from linear regression analysis. Ages are shown as the mean with 1o uncertainty. (B)
Exposure ages at Mawson Glacier, as shown in Figure 2. (C) Local sea-level change in the western Ross
Sea from ICE-6G (Argus et al., 2014) and W12 (Whitehouse et al., 2012) glacial isostatic adjustment
models. (D) Model- and proxy-based ocean thermal forcings, similar to those used by Lowry et al. (2019).
Temperature anomalies from the TraCE-21ka data set (http://www.cgd.ucar.edu/ccr/TraCE/) and
LOVECLIM model (https://www.elic.ucl.ac.be/modx/index.php?id=81) (Ross Sea, 400 m depth) (Liu et
al., 2009; Menviel et al., 2011) and the global benthic §'%0 stack (Lisiecki and Raymo, 2005) have been

scaled to 0 to 1 for the Holocene. Gray band in each plot highlights the period of abrupt outlet glacier
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A.R. Biedermann, Current challenges and future developments in magnetic fabric researchl|J],
Tectonophysics,2020. https://doi.org/10.1016/j.tecto.2020.228632

WEE: WLAIVE N PR B AR 48 b LA FIRAR A o R St e V2 S SE e bt
TEACSLERAN A RIS THES F R BEAR SRR 2 T L X Y 5 55 0 R PR A
PERPRS AL, SRS T RN ST AN Z B AR R R, K T &8 & b5 R
Mo BRI ZATHAE — 280 N RS SR, Wl U, HRYE 24 I IR o e
Bl Blan, “RE7 B0 K, BT A TR R RN AR R AR X TR
%2 S ANEAE BB BT F T IR0 REZE AL AR 5 EAT TR I o S8 W ZH M £ Vi 20 403 1) L
327 IS, ABATSA — Se B GO & Te i 4 R IR B SR RS . D TR HEAR R
HIR R, ASCIE B RE AT 7T b T ) =Pk (DRER ) S 1tk A SE 96 R AE, BdE Pk 5k
BRAEME—PERIAEZNE s Q)AL & R SR IR, W E A A AR AR YR Bk RS
T PR 2% [ e P B R I M A o 3K AR U A SR PR AR A B B E R SR RO TS
), FFHEEIRA TR T

ABSTRACT: Magnetic fabrics are used extensively as proxies for mineral fabrics and to correct
paleomagnetic data, and have been proposed to quantify pore fabrics. Today’s understanding and
interpretation of magnetic anisotropy benefits from decades of carefully observing anisotropic
mineral and rock properties, establishing and testing empirical relationships between magnetic and
mineral fabrics, and developing models to quantify aspects of anisotropy. Each advance was
preceded by some puzzling observations, i.e., data that could not be explained based on the models
available at the time, e.g., ‘oblique’ or ‘inverse’ fabrics, or lithology-dependent anisotropy-strain
relationships. These observations led to numerous experimental and numerical techniques designed
to characterize magnetic fabrics and determine their origin. Despite the successful application of
magnetic fabrics in many structural and tectonic problems, there are still phenomena and
measurements that cannot be explained based on today’s magnetic fabric theory. With the purpose

of fostering future development, I will touch on three main areas where I see challenges in magnetic
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fabric research: (1) Experimental characterization of magnetic anisotropy, including the non-
uniqueness of reported tensors, and non-linearity; (2) anisotropy modelling and defining the carrier
minerals and origin of the magnetic fabric; (3) selection of adequate (sets of) anisotropy tensors to
correct paleomagnetic data. The description of the challenges presented here will hopefully help

define directions for future research, inform those that are new to anisotropy, and advance our field.
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Figure 1. Very brief history of the evolution of our understanding on magnetic fabrics (a-d). New insights
and theories were followed by ‘complications’, i.e., observations that could not be explained by existing
theories. Seeking an explanation for these ‘abnormal’ behaviours eventually led to the development of
new theories and an increased understanding about the sources of magnetic anisotropy. (e) The open
questions (or complications) discussed in this paper show some of the gaps in our current understanding

of magnetic fabrics, and will again lead to new and better theories in the future.
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Huang Y, Xiao J L, Xiang R et al., Holocene Indian Summer Monsoon variations inferred from
end-member modeling of sediment grain size in the Andaman Sea [J].Quaternary
International, 2020,558, 28-38. https://doi.org/10.1016/j.quaint.2020.08.032
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Abstract: Whether the Indian Summer Monsoon (ISM) Maximum started in the early Holocene or
middle Holocene remains a controversial issue. Grain-size measurements were conducted on 157-
cm-long core ADM-C1 from the Andaman Sea; the core spanned the last 11.2 kyr BP. Four end-
members (EMs) were unmixed using lognormal parametric end-member modeling. Genetic
analyses of the grain-size EMs suggested the EM1 and EM2 may correlate with suspension in the
upper layers and transportation in the benthic nepheloid layer, respectively, while the EM3 and EM4
were tied with deposition affected by monsoonal currents and sedimentation under extreme events,

respectively. The EM3 was dominated by ISM intensity and transported by summer monsoon
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currents, with increase in the proportion of EM3 reflecting increasing ISM intensity, and vice versa.
Variations in EM3 were used to defne three stages of ISM evolution, as follows: (1) During 11.2-
9.1 kyr BP, EM3 was relatively low, indicating a weak ISM; (2) during 9.1-4.5 kyr BP, EM3
increased substantially, indicating a strengthened ISM; (3) during 4.5-0 kyr BP, EM3 decreased
gradually, suggesting a gradual weakening of the ISM. The Holocene ISM Maximum started at ~9.1
kyr BP rather than in the early Holocene, which may have been partly due to the slowdown of the
Atlantic meridional overturning circulation (AMOC) during the early Holocene that resulted in a
decreased land-sea thermal contrast between the landmass and the Indian Ocean. An additional
cause may have been the remnant Northern Hemisphere ice sheets that impeded the northward shift
of the Intertropical Convergence Zone (ITCZ). Seven relatively brief decreases in the ISM intensity
(events 7, 6, 5, 4, 3, 2, 1) occurred at ca. 10.3, 9.7, 7.3, 5.7, 4.2, 2.4, and 0.8 kyr BP, respectively.
They corresponded, within the age uncertainties, to the increased supplies of ice-rafted detritus to
North Atlantic sediments, implying that changes in the ISM intensity on millennial scale were

dominated by climatic processes in northern high latitudes.
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Neal C. Auchter et al., Intrabasinal sediment recycling from detrital strontium isotope
stratigraphy [J]. Geology, 2020, 48(10): 992—996. https://doi.org/10.1130/G47594.1
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ABSTRACT: Temporary storage of sediment between source and sink can hinder reconstruction
of climate and/or tectonic signals from stratigraphy by mixing of sediment tracers with diagnostic
geochemical or geochronological signatures. Constraining the occurrence and timing of intrabasinal
sediment recycling has been challenging because widely used detrital geo-thermochronology
applications do not record shallow burial and subsequent reworking. Here, we apply strontium
isotope stratigraphy techniques to recycled marine shell material in slope deposits of the Upper
Cretaceous Tres Pasos Formation, Magallanes Basin, Chile. Detrital 87Sr/86Sr ages from 94
samples show that the majority (>85%) of the shells are >1-12 m.y. older than independently
constrained depositional ages. We interpret the gap between mineralization age (87Sr/86Sr age) and
depositional age of host strata to represent the intrabasinal residence time of sediment storage at the
million-year time scale. We also use specimen type to infer relative position of intrabasinal source
material along the depositional profile, where oysters represent shallow-water (i.e., proximal)

sources and inoceramids represent deeper-water (i.e., distal) sources. The combined use of detrital
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strontium isotope ages and specimen types from linked depositional segments provides an
opportunity to identify and quantify sediment storage and recycling in ancient source-to-sink

systems.
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(modified from Daniels et al., 2018). Pie charts indicate sample age distribution with the youngest detrital
strontium isotope stratigraphy (DSIS) age for each location displayed (see Figure 2 for locations).
Stratigraphic sections are measured in meters. Stratigraphic units: Dt—Dorotea Formation; TP—Tres
Pasos Formation; CT—Cerro Toro Formation. Other abbreviations: SIS—strontium isotope stratigraphy;
MDA—maximum depositional age; VE—vertical exaggeration. (B) DSIS ages colored by specimen type
and arranged in stratigraphic order (locations L1-L13). DZ-MDA—detrital zircon MDA. (C) Histogram
(1 m.y. bins; see the Supplemental Material [see footnote 1]) and kernel density estimate curve for all

DSIS ages. Fm—Formation.
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Figure 3. Simplified Magallanes Basin dip profile with Lago Viedma stratigraphy and ages from
Malkowski et al. (2017) and Ultima Esperanza stratigraphy and ages from Daniels et al. (2018). Shaded
zones indicate generalized intrabasinal source terranes. Colored arrows and associated boxes indicate the
spatiotemporal range and dominant specimen type of intrabasinal recycling recorded in Tres Pasos
Formation (TP) strata. Pie charts indicate the proportion of detrital strontium isotope stratigraphy (DSIS)
specimen types for each Tres Pasos phase. Pc—Paleocene; Dt—Dorotea Formation, CT—Cerro Toro

Formation; PB—Punta Barrosa.
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Figure 1. (a) Map of the location of the records referenced in the text. Arrows show the trajectories of
the Indian Summer Monsoon and the East Asian Summer Monsoon. Purple star: sediment core ADM-
C1 (this study). Red dots: core SO90-111 KL (Schulz et al., 1998), Hongyuan Peatland (Hong et al.,
2003), Lake Tengchongqinghai (TCQH) (Zhang et al., 2017a), RC12-344 (Rashid et al., 2007). (b)
Monsoon currents in the Andaman Sea. Yellow arrow, northeastern (N.E.) winter monsoon currents; red
arrow, southwest (S.W.) summer monsoon currents (modifed from Rodolf, 1969). (For interpretation of

the references to colour in this fgure legend, the reader is referred to the Web version of this article.)
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Figure 2. Comparison of Indian Summer Monsoon records. (a) Northern Hemisphere Summer Insolation
at 20 ‘N (Laskar et al., 2004); (b) Sedimentary *'Pa/**°Th from the North Atlantic (McManus et al., 2004).
(c) Percentage area of remnant ice sheets in North America (Dyke, 2004). (d) Small grain-size fraction
(<16 um) in Lake TCQH (Zhang et al., 2017a). (¢) 5'*C record of the cellulose of Carex mulieensis from
Hongyuan Peatland (Hong et al., 2003). (f) Seawater salinity (8'0sw) from core RC12-344 (Rashid et
al., 2007). (g) Total organic carbon (TOC) content of core SO90-111 KL (Schulz et al., 1998). (h) Mean
Grain Size of core ADM-CI. (i) The proportions of EM3. (j) Concentrations of hematite-stained quartz

grain in North Atlantic sediments (Bond et al., 2001).
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