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HEEERLS: 0 (Centre for Marine Magnetism, CM2) [ AFEWFFESEZ 5 45 5¢
T PRERI S AR BT HE R o 2T IR T — AR D5k, AT L RBIE AR
WA . A OB R B AT H PL“ A magnetic approach to unravelling the
paleoenvironmental significance of nanometer-sized Fe hydroxide in NW Pacific
ferromanganese deposits” ARREHERE} ) (HoIBR 547 2R P4R ) (Earth and
Planetary Science Letters) & 3% .
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Jiang, X.D., Zhao, X., Zhao, X.Y., Chou, Y.M., Hein, J.R., Sun, X M., Zhong, Y., Ren,

J.B., Liu, Q.S. (2021). A magnetic approach to unravelling the paleoenvironmental

significance of nanometer-sized Fe hydroxide in NW Pacific ferromanganese deposits.

Earth and Planetary Science Letters. 565, 116945.
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T. Schwestermann, TI. Eglinton, N. Haghipour, et al. Event-dominated transport,
provenace, and burial of organic carbon in the Japan Trench [J] Earth and Planetary
Science Letters, 2021, 563, 116870.
https://doi.org/10.1016/j.epsl.2021.116870.
RE: YLK (OC) [ KIERFAE K EAALHA IS ARG 2, (52 TR R s
W REAEH EE, b S IR RIE S RN AT R a2, W f 2 i)
TEAUTRR AR R PR BT B . A, RS HN (OM) AT LK

(TOC/TN, 83C, C) Z&fabr, LLANHRIIPEE THEAW/EIE) Xt
5 2000 TR FEREAT R HE R SR . 3l A B H ANV E AN AL R AN
Oy RIETERL RSN Z A FHE RIS R GE . [FIIN XS EEAFAEBRAS R GE ) H
AUV R X 5 R S A 45 ST b R0 S RS B E SR O T RE, R WITHARIT
RS2 e T V) v 0 R e S DX xR JE TTUAR A B PR A A AR B e A A T 1R
Tt DA R A BB DX I g e 25 e ) A S RS Y o R, BIFFRESE SRR, ARSI iR DT
B EE LA LR (OC), RNt 58 AN 4l B FARTRE %, IR &k
E H AUV P e 2 21 Gt AN R B USAT HLBREE AR X 1 T 2348, i <
AN UTARYI AR AL ZH0E R G F 2R 3R o LRI — A SCRe H AUV ATt
TR AR UTARR SR 1 B VA AR, 2 R 51 R o I AR IR VA AR AR ) Bt U
BUERE AT L S5 ARG B 0E S (5180 km) SRER:, A5 RE SR
GEAHE B B . AT TEIATN, VELE 7 BT A IUTARAC soxs PR R IR W Ve A ALt
T . DUAR AN A B .
ABSTRACT: The delivery of organic carbon (OC) to the ocean’s deepest trenches in
the hadal zone is poorly understood, but may be important for the carbon cycle, contain
crucial information on sediment provenance and event-related transport processes, and

provide age constraints on stratigraphic sequences in this terminal sink. In this study,
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we systematically characterize bulk organic matter (OM) and OC signatures (TOC/TN,
813C, C), as well as those from application of serial thermal oxidation (ramped
pyrolysis/oxidation) of sediment cores recovered along an entire hadal trench
encompassing high stratigraphic resolution records spanning nearly 2000 years of
deposition. We analyze two cores from the southern and northern Japan Trench, where
submarine canyon systems link shelf with trench. We compare results with previously
published data from the central Japan Trench, where canyon systems are absent. Our
analyses enable refined dating of the stratigraphic record and indicate that event
deposits arise from remobilization of relatively surficial sediment coupled with deeper
erosion along turbidity current pathways in the southern and central study site and from
canyon flushing events in the northern study site. Furthermore, our findings indicate
deposition of predominantly marine OC within hemipelagic background sediment as
well as associated with event deposits along the entire trench axis. This implies that
canyon systems flanking the Japan Trench do not serve as a short-circuit for injection
of terrestrial OC to the hadal zone, and that tropical cyclones are not major agents for
sediment and carbon transfer into this trench system. These findings further support
previous Japan Trench studies interpreting that event deposits originate from the
landward trench slope and are earthquake-triggered. The very low terrestrial OC input
into the Japan Trench can be explained by the significant distance between trench and
hinterland (>180 km), and the physiography of the canyons that do not connect to coast
and river systems. We suggest that detailed analyzes of long sedimentary records are

essential to understand OC transfer, deposition and burial in hadal trenches.



Figl. a) Bathymetric overview map of the Japan Trench (Strasser et al., 2017; Kioka et
al., 2019a) between the Daiichi Seamount in the South and the Erimo Seamount in the
North with 1000-m contour lines. Red crosses mark core locations on the slope, whereas
green crosses mark core locations in the trench. Black bold lines mark the Nakaminato
and Ogawara canyon in the South and North, respectively. Yellow shaded areas off Cape
Erimo indicate scarps of submarine landslides of unknown age. (note clockwise-
rotation of the map by 90 degrees) b) Bathymetric map of the southern basin with 50-
m contour lines and core location GeoB21804-1; c) Bathymetric map of the central
basin with 50-m contour lines and core location GeoB16431; d) Bathymetric map of
the northern basin with 50-m contour lines and core location GeoB21817c. (For
interpretation of the colors in the figure(s), the reader is referred to the web version of

this article.)



a) GeoB21804-1 b) GeoB16431 c) GeoB21817c
4

> 4 > 8
5 & .3 3
8g gg £5 3 1C age (x 10° yr BP) Events g 3 “Cage (x 10°yrBP)  Events
QE 85 A 12 3 a4 5 =3 2 4 6
A T
§ A
'S
1 A
-
a
<« 177.25cm
2 A‘ . event deposit i
= 2 AD 1846 +22/-25
AL o ® < 24425cm ;4
AL ‘< A ® < 280.75cm
3 ook 274.75cm 1 4 A
A A [
4 , < 36475m AEE a .
a Ao, . o EmpoBosooki & *
earthquake
B o ‘424.75% ® < 449.5cm
- <« 47475cm 2
= a u
5 a 2 o 2 >
. A \ e@<—54ecm . .
°
6 A H i 6
! 7 ‘o T 6165cm 2-3 century AD
A = AD869 4 83522550m )
eI R C 448451 cm
7 2 o Earthqual v 0 s4-satom ¢ 7 o~ A ® < 701.75cm
S o4 _747.3cm bS] ® 9° A "
A‘ i - - 20 -21 -22 -23 *
8 A 0 81C (%o)
A . ? = @ Ashpatch A .
diatomaceous mud +  Fining upward
9 . 2 = @ sand patches 9 a (]
diatomaceousmud 5 bioturbation %
A . . 7
Homogeneous, #  slighty fractured
0 gy o ) Bl coccolithrbearing  w&  mixed/chaotic sediment 10 e © < 985.75cm
6 7 8 910 diatomaceousmud @  mud clast 6 7 8 910
TOC/TN (molar) —— Sandlayer an convolute bedding TOC/TN (molar)
—— Coarsessilt layer s cross bedding
== Volcanic ash - Ripple (cross-) lamination

Fig2. a) Core GeoB21804-1 collected in the southern basin with litholog (after Strasser
etal.,2017), TOC/TN (triangles), bulk OC '“C ages (circles), and interpretation of event
deposits (after Kioka et al., 2019b). b) Reference core Geob16431 from the central
basin with litholog (Ikehara et al., 2016), bulk OC 8'*C values and bulk OC '*C ages
(data of Bao et al. (2018b)). ¢) Core GeoB21817¢ retrieved in the northern basin with
litholog (after Strasser et al., 2017), TOC/TN, and bulk OC '*C ages. Triangles with red
border in a) and c¢) were further analyzed for 3'3C. Bulk OC '#*C ages within the
background sediment in a) and ¢) are after Kioka et al. (2019b). Four bulk OC '#C ages
marked with orange rectangles are after Usami et al. (2021). Samples marked with red

(a), green (b), and blue (c) arrows were further processed on the RPO (samples in (b)

by Bao et al., 2018b).
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Fig3. Diagram (modified after Goni et al., 2008 and Lamb et al., 2006, and references

therein) indicating the provenance of the samples based on TOC/TN and §'°C,

indicating marine origin (POC = particulate organic carbon, SOM = soil organic matter,

DOC = dissolved organic matter). Triangles indicate Japan Trench sediments.

a) GeoB21804-1(turbidite sequence)
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17500

15000

12500

age (yr BP)

10000

7500

5000
2500

0.5cm
eak 1
P L

o L5 L

peak 2

2500

2000 _
€
Q
=Y

1500
(e
o

1000

500

emp (°C)

0 0
100 200 300 400 500 600 700 800 900

T4

Ts

2500
2000 _
=y
1500
1000

500

Temp (°C)

0 0
100 200 300 400 500 600 700 800 900

Fig4. a) Sequence from background sediment (177.25 cm) to turbidite (244.75 cm and

274.75 cm) of core GeoB21804-1 present an age increase in all 5 temperature fractions

(T1-T5), indicating remobilization of slightly older carbon. The thermograms show an

overall decrease in TOC content towards the base of the turbidite, especially of peak 1,

which disappears in sample 274.75 cm. b) Thermograms of hemipelagic background

sediments of the slope core GeoB21818-2/-1 present decreased TOC content within

older sediment, while peak 1 and 2 remain similar.
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Lloyd S J, Biggin A J, Halls H, et al. First palaeointensity data from the cryogenian
and their potential implications for inner core nucleation age[J]. Geophysical

Journal International, 2021, 226(1): 66-77.

TREE: HBR PN A% R A% I 1] Bk Ak 7 sk b S LB L o, X — B4 iR
IR R o SRR — S BR Al 1A, R AR RS W] BEAE BT 70 ol A ) A AR B0
IX LG AT CA TN R A% I (8] EE W AR 22 o A28 (R MR P A% 75 22 L B4 A% S P
o E 2 DL K — AT R LG BT A S IR o T AR A T BT AR B R
R #EE AR DA R R B B BRI S B B B S A P R R AL A 2 1 T 7
TEEF X SRR AT IR . (R I e A AR B, ARAMENE P AZ 1 T AT AR PR
HITE— KGRI TR BN o ARSC, FRATIRIE T 720 B AEHTR B & 22 5O OR KR
74 (Franklin Large Igneous Province) 1A= BEA K (DLER—/NEEAED MBS
o X ERE SIS TR OR300 AN T AR R D A o X TR X
O AT E N EE b L DX R 2 22 S 11 ANk i (A R b T = oo
AR . RAIRET 5 2 11 ZAm? [ EHELENR 745 (VDMD, P58
FEN 11 ZAm?, KAl 5 e JLPAR T — DN E . IXEIEH 55 1 M 37 9
JE RO RIS B3l R4l CHAR SRR 150 B 545D (A& 55 1 Mk 3% 5 A
V)6 o X A] BE SCRETE AR FR 10 AR T B i, HBR R FEBLZE BT G AR T4k T 91 35t
(¥1i%% .

ABSTRACT: The timing of inner core nucleation is a hugely significant event in
Earth's evolution and has been the subject of intense debate. Some of the most recent
theoretical estimates for the age of nucleation fall throughout the Neoproterozoic era;
much younger than previously thought. A young inner core requires faster recent core
cooling rates and a likely hotter early core; knowledge of its age would be invaluable
in understanding Earth's thermal history and total energy budget. Predictions generated
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by numerical dynamo models need to be tested against such data, but records are
currently much too sparse to constrain the event to a precise period of time. Here, we
present results from 720 Ma dolerite dykes (and one sill) from the Franklin Large
Igneous Province, which fall within a crucial 300 Myr gap in palaeointensity records.
This study uses three independent techniques on whole rocks from 11 sites spread
across High Arctic Canada and Greenland to produce virtual dipole moments ranging
from 5 to 20 ZAm? (mean 11 ZAm?); almost one order of magnitude lower than the
present-day field. These weak-field results agree with recent ultralow palaeointensity
data obtained from Ediacaran rocks formed ~150 Myr later and may support that the
dynamo was on the brink of collapse in the Neoproterozoic prior to a young inner core

formation date.
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Fig 1. Virtual (axial) dipole moment data (V(A)DM) through time (300 — 2500 Ma).
Data taken from the PINT database (v.2015.05; http://earth.liv.ac.uk/pint/; Biggin et al.
2015) with the addition of recent data from Shcherbakova et al. 2017, Sprain et al. 2018,
Hawkins et al. 2019, Kodama et al. 2019 and Bono ef al. 2019. The dashed line is the
weighted second-order polynomial regression of Precambrian field strength data by
Bono et al. 2019. Data >500 Myr has been filtered to exclude VDM data with Qpr < 3,
N <3.
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BEAN: BB fengwy@sustech.edu.cn

Walker F, Schofield N, Millett J, et al. Inside the volcano: Three-dimensional
magmatic architecture of a buried shield volcanolJ]. Geology, 2021, 49, 243-247.
https://doi.org/10.1130/G47941.1

WE: AIEERGHINE S IE RO Kb oy B, A48 E, SR ol
NP AL FI IS & AR BB 45 B ) a7, I Hald — P iy B
FEEREER Py “CRERRE” R SR, BT rEdERY, Kl
N HYE Rl BN R ARG I T HE B . FERX R, BATRR T8 —
ME PR ZgERE RN ZKLEE RS, ZRGAE DR SRR S
Ao I R S AN E ) BURH SR G b, ATTIA N~ 200km? 55 75 2 U
HIR AR B IR R XA B A AT BEAE2E 7 1R ik &3, ik 1ok
N Z ) Z B E R E% . KBS RAE K LS TE AR, RS AR LTt
RERE AP AE AN R A5 B o FRATTBOBIE TR 45 2R B X d s | — D KRBV R Kl 2
THIBAZH I EIE RS .

ABSTRACT: The nature and growth of magmatic plumbing systems are of
fundamental importance to igneous geology. Traditionally, magma chambers have been
viewed as rapidly emplaced bodies of molten rock or partially crystallized “magma
mush” connected to the surface by a narrow cylindrical conduit (referred to as the
“balloon-and-straw” model). Recent data suggest, however, that magma chambers
beneath volcanoes are formed incrementally through amalgamation of smaller
intrusions. Here we present the first high-resolution three dimensional reconstruction
of an ancient volcanic plumbing system as a large laccolithic complex. By integrating
seismic reflection and gravity data, we show that the ~ 200 km? laccolith appears to
have formed through partial amalgamation of smaller intrusions. The complex appears
to have fed both surface volcanism and an extensive sill network beneath the volcanic

edifice. Numerous sills are imaged within the volcanic conduit, indicating that magma
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stalled at various levels during its ascent. Our results reveal for the first time the entire

multicomponent plumbing system within a large ancient shield volcano.

Figl. (A) Top-down view of Erlend volcano (Faroe-Shetland Basin) plumbing system,
showing all sill intrusions mapped from 3-D seismic reflection data, plus edifice edge,
laccolith and conduit. Sills are radially distributed around the conduit and laccolith.
POV—point of view. (B) Oblique three dimensional (3-D) view of Erlend volcano
created from 3-D seismic reflection data, showing seismic line combined with the top
surface of the edifice to the southeast and plumbing system to the northwest. Tops of
the edifice and laccolithic complex are displayed using root mean square (RMS)
amplitude to improve contrast with colored sills. Red sills are beneath the edifice, many
connected to the top of the laccolith. Purple sills are within the conduit. For a complete

3-D view of the plumbing system, see Figure S3 (see footnote 1)
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BIZEA: 53 zhangq7@sustech.edu.cn

Poulton S W, Bekker A, Cumming V M, et al. A 200-million-year delay in permanent
atmospheric oxygenation [J]. Nature, 2021, 592, 232-236.
https://doi.org/10.1038/s41586-021-03393-7

RE: KD AR LB 73R EH A A A R B 5T
KRBT LR L A BRUK) AR T s 36 B8 K = A A e i 3, 46
IR EA] BT3B H RTORAUKSER 1075 BLERIIRIZ) 0 24.3 ACAFERT. BEfE RS
A E BB K AEAEL) 232 ACFRT, EWHIA IR T RAA T E
FA RN ] o FAT T 75 — >R 1 B AR FO R 22 30 BL B AR DU D i S B 7 0
H s L AR AR S P UK T DR SORT XSt S A AR SR A B ) B . R 22
T [F) 5 22 k-t R Gt 7028, ATUEW] 1 K4 23 2 (U FRT 2 e KA R & &
HIRFSEAIR T 5 i e SR TR S AU B BRI B A ok . BRI, VS UK-PAE H AT
KA 105 B BME Bsh 74 2 (¢4, % Lomagundi Bk [RIA7 3 FHAT
TEL) 222 JCAERTRASEIL T RAUK AR, Lt H AT THRIR RN 149 1 125
ABSTRACT: The rise of atmospheric oxygen fundamentally changed the chemistry of
surficial environments and the nature of Earth’s habitability. Early atmospheric
oxygenation occurred over a protracted period of extreme climatic instability marked
by multiple global glaciations, with the initial rise of oxygen concentration to above
1075 of the present atmospheric level constrained to about 2.43 billion years ago.
Subsequent fluctuations in atmospheric oxygen levels have, however, been reported to
have occurred until about 2.32 billion years ago, which represents the estimated timing
of irreversible oxygenation of the atmosphere. Here we report a high-resolution
reconstruction of atmospheric and local oceanic redox conditions across the final two
glaciations of the early Palaeoproterozoic era, as documented by marine sediments from
the Transvaal Supergroup, South Africa. Using multiple sulfur isotope and iron—sulfur—
carbon systematics, we demonstrate continued oscillations in atmospheric oxygen

13



levels after about 2.32 billion years ago that are linked to major perturbations in ocean

redox chemistry and climate. Oxygen levels thus fluctuated across the threshold of 1073

of the present atmospheric level for about 200 million years, with permanent

atmospheric oxygenation finally arriving with the Lomagundi carbon isotope excursion

at about 2.22 billion years ago, some 100 million years later than currently estimated.
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Figl. Simplified Palaeoproterozoic stratigraphy of the Eastern Transvaal Basin, South

Africa, showing the studied interval.
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Fig2. Geochemical and isotopic profiles for drill cores EBA-1 and EBA-2. For clarity,
the stratigraphic depth scale changes for Rietfontein Diamictite (Rietfont.) and Boshoek
Formation (Bosh.) in drill core EBA-1 and for Rietfontein Diamictite and Rooihoogte
Formation (Up. Rooi.) in drill core EBA-2. The dashed line on the Fe/Al plots
represents the boundary (0.66) for distinguishing oxic and anoxic water-column
conditions. The dashed lines on the FeHR*/FeT plots represent the boundaries for
distinguishing oxic (<0.22) and anoxic (>0.38) water-column conditions*®. The dashed
lines on the Fepy/Fenr+ plots represent the boundaries for distinguishing euxinic (>0.8)
and ferruginous (<0.7) water-column conditions, which are applicable only to samples
deposited from an anoxic water column (closed circles). Fenr+/Fer and Fepy/Fenr~ ratios
are corrected for transformation of unsulfidized FeHR to Fe-rich clays during
diagenesis (see Methods). Horizontal dashed lines divide the succession into informal

intervals (A—E) to aid interpretational clarity.
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Zhang C, Sun Z, Manatschal G, et al. Ocean-continent transition architecture and
breakup mechanism at the mid-northern South China Sea/[J]. Earth-Science Reviews,
2021(3):103620.

https://doi.org/10.1016/j.earscirev.2021.103620
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ABSTRACT: Ocean-Continent Transition (OCT) located between the edge of the
continental and unequivocal oceanic crusts is an ideal laboratory to understand one of
the most fundamental processes of Plate Tectonics, namely the formation mechanism
of'a new plate boundary, also referred to as lithospheric breakup. However, the location
and architecture of the OCT and the processes governing the rupture of continental
lithosphere and creation of new oceanic crust remain debated. In this paper, we present
newly released high-resolution seismic reflection profiles that image the complete
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transition from unambiguous continental to oceanic crusts in the mid-northern South
China Sea (SCS), accompanied with IODP drill holes and gravity data, with the aim to
map the OCT and explore where, when and how lithospheric breakup occurred. Based
on observations and interpretations of seismic reflection data, we define the limits of
the SCS OCT. The results show that the OCT basement corresponds to hybrid crust
resulting from the complex interaction between crustal thinning along detachment
systems and emplacement of new syn-tectonic igneous materials. The lithospheric
breakup in the northern SCS and the conjugate margin occurred asymmetrically and
was accomplished by core-complex type structures related to an oceanward transition
from tectonic to magma-controlled processes during plate separation. Additionally, the
observations suggest a sharp along-strike transition from a lower to an upper plate rifted
margin setting over a lateral distance of 30 km. The strong variability in the basement
architecture and the abrupt flip in detachment polarity imply a transfer zone to explain
the segmentation of the margin. Such segmentation may result from inherited pre-rift
crustal and/or lithospheric heterogeneities. Notably, the segmentation did not control

breakup and subsequent oceanic accretion.

Figl. Along-strike abrupt flip of the detachment polarity suggests a transition from
lower-plate to upper- plate rifted margin setting in the ocean-continent transition (OCT),
and the breakup was accomplished by core-complex type structures in the northern SCS.
The variation of the basement architecture and detachment polarity in the OCT implies
a transfer zone accounting for the segmentation of the margin.
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Allard J L, Hughes P D, Woodward J C. Heinrich Stadial aridity forced
Mediterranean-wide glacier retreat in the last cold stage[J]. Nature Geoscience, 2021 :
1-9.

https://doi.org/10.1038/s41561-021-00703-6
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ABSTRACT: Throughout the last cold stage, the North Atlantic region was punctuated
by abrupt climate shifts and atmospheric processes propagated their effects to adjacent
continents. During Heinrich Stadials, the ocean was chilled by icebergs calved from the
great ice sheets. The impact of multiple temperature and precipitation regime changes
on Late Pleistocene mountain glaciers and landscape development is poorly understood.
Here we analyse 1,118 cosmogenic exposure ages—spanning the last 100,000 years—
from glacial landforms on three continents across the Mediterranean. We evaluate their
geomorphological context and stratify the record by depositional setting and
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geographical region. The database includes 300 dated moraines. We show that, despite
cold temperatures, Heinrich Stadial aridity caused negative glacier mass balance and
repeatedly stalled glacier growth across the Mediterranean. In contrast, relatively warm
and humid climates between Heinrich Stadials favoured positive glacier mass balance,
resulting in region-wide glacier growth and moraine formation. Our analysis supports
climate model simulations of repeated and widespread Heinrich Stadial aridity in the
Mediterranean basin during the last cold stage. Heinrich Stadials also saw enhanced
supply of coarse debris from valley sides. The cumulative geomorphological impact of

these climate shifts saw the largest moraines form at the culmination of the glacial cycle.
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Figl. a, Percentage increase in the number of dated moraines from 100 ka to present
plotted at 1,000 yr resolution. The two oldest peaks are capped at 33% for plotting
purposes. The data here are compiled from published sources in the database. b,
Probability density function (PDF) of moraine landform and rock glacier landform ages.
¢, PDF of ages from glacially transported boulders. d, June solar radiation at 30° N. e,
The North Greenland Ice Core Project (NGRIP) 830 (%o) record (purple and green
lines show mean 8'%0 (%o) values within and between Heinrich Stadials, respectively,
to represent average climate conditions within these periods). f, PDF of moraine and
rock glacier ages through Termination 1 and the Late-glacial (10-20ka). The

chronology for Heinrich Stadials is based on published sources
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Liu S, Peng X. Organic matter diagenesis in hadal setting: Insights from the pore-
water geochemistry of the Mariana Trench sediments[J]. Deep Sea Research Part |
Oceanographic Research Papers, 2019, 147(MAY):22-31.
https://doi: 10.1016/j.dsr.2019.03.011
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ABSTRACT: The diagenetic processes of organic matter (OM) in hadal sedimentary
environments (> 6000 m water depth) are much less studied than those in other
accessible environments. In this study, we quantify OM oxidation processes using pore-
water geochemical measurements, fluxes, and diagenetic rate calculations in sediments
along a depth transect from abyssal to hadal sites (5500-10257 m) in the Mariana
Trench. The total benthic O> consumption, and depth-integrated rates of nitrification
and denitrification are positively correlated with water depth, indicating that OM
diagenesis is enhanced in the deep sites of the hadal zone. The negative linear
correlation between water depth and oxygen/nitrate penetration depths further supports

this conclusion. In the abyssal sites, aerobic respiration dominates OM degradation, and
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anaerobic processes are negligible. In contrast, denitrification plays an important role
in anaerobic OM degradation, and accounts for approximately 5% of the depth-
integrated total OM mineralization at the deepest hadal site. Moreover, our results
suggest that direct coupling between nitrification and denitrification is significant, and
may define the turnover of N in hadal sediments. Although they are not without
uncertainties, our results shed new light on the importance of denitrification in
sedimentary diagenesis in the deepest part of the Earth's ocean, and could have
important implications for understanding the current state of biogeochemical cycles in
the hadal zone.

[0:] (uM) [0;] (ud) (03] (uv)
0 50 100 150 200 0 50 100 150 200 0 50 100 150 200
0 + 23 0 + B — - + ’

Depth (em)
3

JL1IS MC02
05 03 0.1 01 05 03 01 01 02 0.1 00 0.1

R, (nmol cm d) Ry, (nmol cm® d) R, (nmol cm d)

[NOy] (uM) [NOy] (uM) [NOy] (uM)
20 25 30 35 a0 20

Depth (cm)

100

0.01 0.00 0.0 0.01 0.00 0.0 0.02
Ry, (nmol cm d¥) Ry (nmol cm® d) R, (nmol cm™ d)

Figl. Selected concentration profiles of DO and NO3— (blank dot) and the consumption
rates as a function of depth (red step curves). The fits (blank lines) were obtained using
the PROFILE interpretation software. The green solid lines represent the REC model
output. The positive values indicate solute production and negative values indicate
solute consumption. (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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Finn, David, and Robert Coe. Consequences of switching field angular dependence
for applications of anhysteretic remanent magnetization [J]. Physics of the Earth and
Planetary Interiors, 2020, 305:106507.

https://doi.org/10.1016/].pepi.2020.106507
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ABSTRACT: The measurement of anhysteretic remanent magnetization (ARM) is an
easy nondestructive means of evaluating many important rock properties. This involves
applying an alternating magnetic field (AF) along with a direct biasing field (DF) to
magnetize rock samples. Various techniques employing ARM have been widely used
with notable success to help solve problems in tectonics, volcanology, sedimentology,
environmental and paleoclimate studies and to better understand geomagnetic field
behavior. Often, however, too little attention is paid to the effects of switching field
angular dependence, which has important influence on the coercivity and angular
distributions of grains that actually carry the ARM. As a result, commonplace methods
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of ARM measurement are not ideally designed for their intended purposes. For example,
differentiation of a progressive ARM acquisition or turning on the direct field within a
narrow AF window (i.e. partial ARM) are unable to isolate the ARM contribution from
a specified coercivity grain fraction. Instead, the optimal method of measuring ARM in
a targeted coercivity grain fraction is to differentiate a progressive tumble
demagnetization of a total ARM generated with a peak AF high enough to fully activate
the coercivity range of interest. Ignoring the activation property can lead to
overestimation of relative paleointensity, underestimation of high coercivity grain
concentrations, amplification of ARM anisotropy (e.g. error in natural remanence
corrections), and unwanted mixing of anisotropy fabric components held in separate

coercivity grain fractions.

Figl. Switching field angular dependence (Eq. (1b)) for a 100 mT ARM (A) as a
function of angle 6 between AF and grain long axis. The curves of Cm represent the
highest coercivity activated (i.e., switched) for various angular dependence parameters
(a). (The dependence for the Stoner-Wohlfarth (S-W) criterion is also shown for
comparison). The contribution of unfavorably oriented (large 0) grains to the ARM
becomes increasingly limited to lower coercivity grains with increasing switching field
dependence. Note also that the coercivity range of fully activated grains, where all
orientations contribute to the ARM, depends strongly on a; e.g., fora. = 0.85, grains with
coercivity from 0 to ~39 mT are fully activated, whereas those from 39 to 100 mT are

only partially activated. (B) Equal area plots show this relationship in three dimensions
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for the same ARM applied along the X axis. Each numbered contour is the maximum

coercivity of grains with a particular orientation that carry the ARM.

Fig2. Progressive 1-axis AF demagnetization applied orthogonal to a 160 mT ARM
carried by grains that switch according to Egs. (1a) and (1b) with angular dependence
a = 0.65. Low coercivity, unfavorably oriented grains that carry the ARM are first to
go. (A) Two-dimensional rendering: blue stippled areas below yellow curves indicate
orientations and coercivities of grains for which ARM is demagnetized by AFs of 30,
60, 90, 120 and 150 mT. Red stippled area indicates orientations and coercivities of
grains for which ARM remains after demagnetization at 150 mT. Grains demagnetized
at >95 mT were only partially activated by the ARM, whereas those <95 mT were fully
activated. (B) Three-dimensional rendering: the labeled contours show the maximum
coercivity of grains carrying an ARM (i.e. Cin) imparted along the sample's X direction
with a peak AF of 160 mT. Color shading shows the range of coercivities carrying the
ARM (Cam). For example, the Cam along X is around 70 mT after an ARM of 160 mT
is imparted along X and a 150 mT demagnetizing AF is applied along Z (i.e. 160 mT—
~90 mT). The dark blue, asymmetric angular windows indicated with a dashed black
line encloses orientations for which all grains get demagnetized by 120 or 150 mT AF
(Carm = 0). This same region is indicated in Fig. 2A where the demagnetization (yellow)
line exceeds that of the ARM (black). (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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Ebert, Y, Shaar, R, & Stein, M. Decadal geomagnetic secular variations from greigite
bearing Dead Sea sediments[J]. Geochemistry, Geophysics, Geosystems, 2021, 22,
e2021GC009665.
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ABSTRACT: Archaeomagnetic data from the Levant revealed periods within the
Holocene with fast and extreme changes in the geomagnetic field. Yet, the availability
of the archacomagnetic data is sporadic and the correlation with the available
sedimentary records from the region is rather poor. To further explore decadal variations
in the directions of the field, we investigate three outcrops of the late Holocene Dead
Sea that are exposed along the western retreating shores of the modern lake. The
sediments were deposited under spatially varying limnological-environmental
conditions, influencing their magnetic properties. The southern section, located near
Ein-Gedi Spa (EG section) is dominated by detrital titanomagnetite whereas the
northern sections - Nahal Og (Og section) and Ein-Feshkha (EF section) - are
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dominated by authigenic greigite. The chronology of the sections was established by
radiocarbon dating of short lived organic debris. The magnetic data were obtained in a
2cm resolution. The EF section, spanning the time interval from ca. 2500 cal yr BP to
ca. 1000 cal yr BP, is dominated by greigite and thus providing the most robust
geomagnetic record with precise paleomagnetic directions. Greigite forms very early in
the sediment and the effects of smoothing and the inclination shallowing are negligible.
The new data reveal a maximal deviation of 20° from the geocentric axial dipole field
between 2400 to 2200 cal yr BP accompanied with a fast swing in inclination from 60°
to 35° over about a century. This suggests high geomagnetic field activity associated

with the Levantine Iron Age geomagnetic anomaly.

Figl. Comparison between sedimentary and archaeomagnetic data. Mean directions of
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the horizons in Ein-Feshkha are shown in red; archacomagnetic data (Shaar et al., 2018;
Tema et al., 2018; Tema et al., 2021) are shown in gray. Gray dashed lines represent the
expected GAD directions. (a) EF data are plotted according to the depth-age model in
Fig. 7. There are some dissimilarities between the two data sets. (b) Compatibility
between the sedimentary and the archacomagnetic data achieved after a shift of 200

years towards younger ages.

Fig2. Paleomagnetic data from Ein-Feshkha (EF) (red squares) plotted together with
archaeomagnetic data (blue circles) from within a radius of ~600km around the Dead
Sea. (a) Paleointensity data from Israel (Ben-Yosefet al., 2017; Shaar et al., 2011; Shaar
et al., 2016; Vaknin et al., 2020), Jordan (Ben-Yosef et al., 2009), Syria (Gallet & Al-
Magqdissi, 2010; Gallet et al., 2014; Gallet et al., 2006; Gallet et al., 2008; Genevey et
al., 2003), and Cyprus (Shaar et al., 2015). (b-c) Declination and inclination from EF
and from archaeomagnetism. Fast change in the inclinations of EF is observed between
2400 and 2200 cal yr BP (d) Deviation from the GAD; a deviation of 20° appears in EF

at ~ 2200 yr BP suggesting a later decaying of the LIAA.
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G. L. Mathias, S. C.Round, C. M. Chiessi, et al., A Multi-Proxy Approach to Unravel

Late Pleistocene Sediment Flux and Bottom Water Conditions in the Western South

Atlantic Ocean [J]. Paleoceanography and Paleoclimatology, 2021, 36,

2020PA004058.
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ABSTRACT: Magnetic signals in deep-sea sediments have the potential to unravel
past continental environmental changes, via changes in primary terrigenous magnetic
supply, but also record past marine environmental conditions, via in situ formation of
secondary magnetic minerals, particularly when complemented by independent proxies.
By combining environmagnetic, geochemical, and siliciclastic grain size data, we
investigated marine sediment core GL-1090 (24.92°S, 42.51°W, 2,225 m water depth)
aiming to unravel changes in terrigenous sediment input and bottom water conditions
during the last ~184 ka at the western South Atlantic middepth. The Al/Si, Fe/k and
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siliciclastic grain size data show that terrigenous sediments at this core location derived
from the Plata River (southeastern South America). This material was transported
northwards by the Brazilian Coastal Current and their delivery to our core site was
modulated by sea-level oscillations. Periods of low sea-level were characterized by the
input of coarser and more abundant terrigenous sediments. Environmagnetic
parameters indicate significant downcore variations in the magnetic domain state,
which we interpret as changes in the content of biogenic magnetite following glacial-
interglacial cycles. Coeval negative excursions in magnetic grain size and benthic 313C
suggests that concentrations of single domain magnetite (possibly magnetotactic
bacterial magnetite) vary in response to middepth water ventilation. We suggest that
reduced ventilation in the middepth western South Atlantic bottom waters during peak
glaciations triggered a decrease in the production of biogenic magnetite. Peak
glaciations were, in turn, linked with increases in the residence time of North Atlantic

Deep Water (or its glacial counterpart).

Figl. Overview of the study area. The location of marine sediment core GL-1090 is
shown in each panel by a white star. (a) Topographic map of South America with the
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catchment area of rivers of interest that drain into the western South Atlantic outlined
in black. The white arrows over the bathymetric map of the South Atlantic
schematically depict the surface currents of interest (i.e., Brazilian Coastal Current
[BCC], Brazil Current [BC] and Malvinas Current [MC]) as well as the Brazil -
Malvinas Confluence (BMC). Thinner gray arrows show the Westerlies. The red and
black dashed lines indicate the position of the salinity transect in Figure 1b and the
location of Figure lc, respectively. Topography and bathymetry from ETOPOL. (b)
Western South Atlantic modern mean annual salinity. Main water masses are depicted
by the gray arrows, Antarctic Intermediate Water (AAIW), North Atlantic Deep Water
(NADW) and Antarctic Bottom Water (AABW). (c¢) Simplified geology of the major
drainage basins, outlined in black, that represent relevant source areas for terrigenous
material in the study area (geology simplified after/adapted from “World CGMW,
1:50M, Geologic Units Onshore” with sedimentary overburden removed) (Commission
for the Geological Map of the World). Major tributaries of the Plata River are shown in
blue. Colored dots on the adjacent continental margin indicate surface sediment in
(Al1/Si) values after Govin et al. (2012). This figure was partially produced using the

software Ocean Data View.
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Fig2. Downcore environmental magnetic parameters (a)-(f), and hysteresis parameter
Mrs/Ms (g) from marine sediment core GL-1090. (a) IRM300, (b) magnetic
susceptibility (x), and (c) HIRM, record changes in the concentration of magnetic
minerals. (d) S-Ratio, records relative changes in magnetite versus haematite. (e)
ARM300 reflects changes in the concentration of fine magnetic grains, (f) YARM/IRM,
and (g) Mrs/Ms record changes in the relative proportion of fine magnetite vs. course
magnetite. Black stars in plot (¢) show the samples we performed FORC analysis. The
main lithological changes vary accordingly with cold/warm stages, blue/white bars,

respectively, which represent marine isotope stages. Gray lines represent the MIS 5

stages, and gray bars show Terminations II and I.
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Fig3. Downcore parameters from marine sediment core GL-1090. External literature:
(a) Speleothem 8'%0 from Botuvera Cave, (b) Precession, (c) Global Sea Level for the
last 150 and between 150 and 186 ka, (d) Globigerinoides ruber §'®0 , and (h)
CaCOs (%); parameters for sediment provenance: (¢) magnetic susceptibility, (f) Ti/Ca,
(g) accumulation rate of terrigenous, (i) Clay/Silt, (j) Al/Si, (k) K/Ti, and reductive
proxies: (1) Fe/Ti and (m) Fe/x. The main lithological changes vary accordingly with
cold/warm stages, blue/white bars, respectively, which represent marine isotope stages.

Gray lines represent the MIS 5 stages, and gray bars show Terminations II and I,
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