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Sproson, A.D, Yokoyama, Y., Miyairi, Y, et al. Holocene melting of the West Antarctic Ice Sheet
driven by tropical Pacific warming [J] Nature Communications, 2022, 13(1), 2434.

https://doi.org/10.1038/s41467-022-30076-2
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ABSTRACT: The primary Antarctic contribution to modern sea-level rise is glacial discharge from
the Amundsen Sea sector of the West Antarctic Ice Sheet. The main processes responsible for ice
mass loss include: (1) ocean-driven melting of ice shelves by upwelling of warm water onto the
continental shelf; and (2) atmospheric-driven surface melting of glaciers along the Antarctic coast.
Understanding the relative influence of these processes on glacial stability is imperative to
predicting sea-level rise. Employing a beryllium isotope-based reconstruction of ice-shelf history,
we demonstrate that glaciers flowing into the Amundsen Sea Embayment underwent melting and
retreat between 9 and 6 thousand years ago. Despite warm ocean water influence, this melting event
was mainly forced by atmospheric circulation changes over continental West Antarctica, linked via
a Rossby wave train to tropical Pacific Ocean warming. This millennial-scale glacial history may

be used to validate contemporary ice-sheet models and improve sea-level projections.
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Figure 1. Maps of West Antarctica, the ASE, and Ferrero Bay. a Map of Antarctica displaying a
generalised position of Antarctic Circumpolar Current Circumpolar Deep Water (ACC-CSW) and
Weddell Sea Transitional Water (WSTW). b Ice velocity, satellite imagery, radiocarbon dates and
terrestrial cosmogenic nuclide dates for the Amundsen Sea Embayment, Pine Island Trough (PIT),
and Pine Island Bay (PIB). ¢ Location of OSO-0910 KC-15, KC-16, and KC-17 in Ferrero Bay with
multibeam swath bathymetry. Maps were constructed using Quantarctica from the Norwegian Polar

Institute.
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Figure 2. Illustration of the potential processes influencing Be isotopes within Ferrero Bay. a Open
marine, sub-ice-shelf, and subglacial environments are defined by different geochemical
compositions. b Melting of icebergs and sea ice near the calving line releases '°Be which is rapidly
scavenged by diatom frustules and organic matter before becoming advected under the ice-shelf
with other marine material by ocean currents such as intruding CDW. ¢ Meltwater rich in '°Be is
released from the ice-shelf base and scavenged by fine-grained sediment delivered from the

grounding line. This figure was modified from Yokoyama et al. and White et al.
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Gallo L, Sapienza F, Domeier M, et al. An optimization method for paleomagnetic Euler pole
analysis [J]. Computers & Geosciences, 2022.

https://doi.org/ 10.1016/j.cageo.2022.105150
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e
ABSTRACT: Owing to the axial symmetry of the Earth’s magnetic field, paleomagnetic data only
directly record the latitudinal and azimuthal positions of crustal blocks in the past, and
paleolongitude cannot be constrained. An ability to overcome this obstacle is thus of fundamental
importance to paleogeographic reconstruction. Paleomagnetic Euler pole (PEP) analysis presents a
unique means to recover such information, but prior implementations of the PEP method have
incorporated subjective decisions into its execution, undercutting its fidelity and rigor. Here we
present an optimization approach to PEP analysis that addresses some of these deficiencies—
namely the objective identification of change-points and small-circle arcs that together approximate
an apparent polar wander path. We elaborate on our novel methodology and conduct some
experiments with synthetic data to demonstrate its performance. We furthermore present
implementations of our methods both as adaptable, stand-alone scripts in Python and as a

streamlined interactive workflow that can be operated through a web browser.
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Figure 1. Graphical illustration of the application of our methodology. (a) We start by generating a
stochastic model of the drift of a plate over 200 Ma by randomly generating stage Euler vectors
(triangles). From this stochastic kinematic model, we assemble a synthetic APWP (dots) populated
by paleomagnetic poles every 1 My. (b) Heatmap visualization of the adjacency matrix illustrating
the magnitude of the cost function for each candidate APWP segment.(c) Scatter plot illustration of
the number of change-points per age (dots) as a function of an increasing hyperparameter A. Large
values of A increase the value of the cost function, such that a good-fitting APWP with fewer
segments will be favored. (d) Scatter plot illustrating the elbow method: the total cost (y axis) is
plotted against the number of segments (x axis), color coded by the hyperparameter A. The

graphical ‘elbow’ in the plot thus points to this optimal value of A.
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Qiu WY, Zhang X , Jiang X Y, et al., Double-plunge structure of the East Asian summer monsoon
during Heinrich stadial 1 recorded in Xianyun Cave, southeastern China [J]. Quaternary Science
Reviews, 2022, 282, 107442

https://doi.org/10.1016/j.quascirev.2022.107442
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ABSTRACT: The interhemispheric anti-phase relationship of monsoon precipitation on the
millennial timescale has been widely verified and is generally attributed to the migration of the
mean position of the Intertropical Convergence Zone (ITCZ). However, previous high-resolution
records showed that the interhemispheric monsoon climate could have been decoupled within

Heinrich stadial 1 (HS1), creating a two-fold subdivision in the Asian summer monsoon and a
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double-plunge structure in the South American summer monsoon. In this study, we present a high-
resolution and precisely dated composite stalagmite oxygen isotope record exhibiting a clear
double-plunge structure during HS1 from southeastern China, the frontal zone predominantly
influenced by the East Asian summer monsoon (EASM). Our new record characterizes a weak
EASM period corresponding to HS1, divided into two weak periods (HS1c, 17.89-17.01 ka B.P;
HS1a, 15.94-14.76 ka B.P.) by a relatively strong phase (HS1b, 17.01-15.94 ka B.P.). Comparisons
with other records from global monsoon systems suggest the double-plunge structure of HS1 is
widespread in the low latitudes of monsoon domains, and the interhemispheric anti-phase
relationship of the monsoonal hydroclimate still holds on the sub-millennial timescale. This
structure could be closely linked with two meltwater pulses in the North Atlantic, separated by a
weak period and a brief rerouting of the main freshwater input produced by the Laurentide ice sheet
from subpolar North Atlantic to the Gulf of Mexico. The change in the interhemispheric thermal
gradient during HS1b likely pulled/pushed the ITCZ northward briefly and induced the synchronous

and reverse change in the interhemispheric monsoon climate.
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Figure 1. (a) Comparison between (a) §'80 record of NGRIP ice core (North Greenland Ice Core
Project Members, 2004) and stalagmite 8*20 records from Asian monsoon realm. Caves are (b)
Xianglong Cave from central China (Li et al., 2019); (c) YT (walnut, Wang et al., 2001; Zhang et
al., 2014) and H82 (khaki, Wang et al., 2001; Wu et al., 2009) of Hulu Cave, and Shima Cave (grass
green) (Liang et al., 2020) from the middle and lower reaches of the Yangtze River; (d) Haozhu
Cave from the middle and lower reaches of the Yangtze River (Zhang et al., 2016); (¢) Mawmluh
Cave, India (Dutt et al., 2015); and (f) Xianyun Cave, southeastern China (This study). The numbers
denote the relative 580 changes during the classical H1 shift. Light and deep ocean green verticals
bars express the two-fold structure of HS1 according to Liang et al. (2020). Baby blue and yellow

vertical bars show the subphases of HS1a, HS1b, and HS1c.
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Figure 2. Comparison of (a) Xianyun 80 record of the EASM (this study) and (b) Paixao §'80
record of the SASM (Str Kis et al., 2015, 2018). Note the reversed y-axis in the Xianyun 50 record.
The numbers above the dotted line denote the relative changes of §'80 during HS1c and the
increasing phase of HS1b (17.01-16.45 ka B.P.). The correlation coefficient of -0.66 (p < 0.001)
shows a significant inverse correlation between the two records with independent chronologies at

HS1. Blue and yellow shading delimit the intervals of HS1a, HS1b, and HS1c.
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Alfredo, M. G., Antoni, R. M., Samuel, L. J., Walter, G. et al. Southern Ocean dust-climate
coupling over the past four million years [J]. Nature 2011; 312, 476.

https://doi.org/10.1038/naturel1 0310
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ABSTRACT: Dust has the potential to modify global climate by influencing the radiative balance
of the atmosphere and by supplying iron and other essential limiting micronutrients to the ocean,
indeed, dust supply to the Southern Ocean increases during ice ages, and ‘iron fertilization’ of the
subantarctic zone may have contributed up to 40 parts per million by volume (p.p.m.v.) of the
decrease (80—100 p.p.m.v.) in atmospheric carbon dioxide observed during late Pleistocene glacial
cycles. So far, however, the magnitude of Southern Ocean dust deposition in earlier times and its
role in the development and evolution of Pleistocene glacial cycles have remained unclear. Here we
report a high-resolution record of dust and iron supply to the Southern Ocean over the past four

million years, derived from the analysis of marine sediments from ODP Site 1090, located in the
11
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Atlantic sector of the subantarctic zone. The close correspondence of our dust and iron deposition
records with Antarctic ice core reconstructions of dust flux covering the past 800,000 years indicates
that both of these archives record large-scale deposition changes that should apply to most of the
Southern Ocean, validating previous interpretations of the ice core data. The extension of the record
beyond the interval covered by the Antarctic ice cores reveals that, in contrast to the relatively
gradual intensification of glacial cycles over the past three million years, Southern Ocean dust and
iron flux rose sharply at the Mid- Pleistocene climatic transition around 1.25 million years ago. This
finding complements previous observations over late Pleistocene glacial cycles providing new
evidence of a tight connection between high dust input to the Southern Ocean and the emergence of

the deep glaciations that characterize the past one million years of Earth history.

0 10 20 30 40
Nitrate (umol kg™")

Figure 1. Location of ODP Site 1090, world ocean surface nitrate concentrations, and wind direction.
ODP Site 1090, the source of the sediment cores used in this study. Nitrate concentrations are from
the Electronic Atlas of the World Ocean Experiment. Black arrows are schematic representations of

atmospheric convection cells and wind directions. EQ, Equator.
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Chang R, Yang W, Lin H, et al. Lunar Terrestrial Analog Experiment on the Spectral
Interpretations of Rocks Observed by the Yutu-2 Rover [J]. remote sensing, 2022, 14:2323.

https://doi.org/10.3390/rs14102323
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. Oy T LA R EE DY S5 VNIS & EAE A i R, ST 4 T R A
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R IE RN 7.5% 39.3%F1 53.2%, X5 SEM H#i4s AL R 20 Bl — 8. A
EEZ T, MBIk A A TR A AR B G 2R 20 T 29% A0 71%, RIAIAERHC A . JE
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ABSTRACT: A visible and near-infrared imaging spectrometer (VNIS) loaded by the Chang’e-4
rover is the primary method for detecting the mineral composition of the lunar surface in the landing
region. However, different data processing methods yield inconsistent mineral modes in measured
lunar soil and rocks. To better constrain the mineral modes of the soil and rocks measured by
Chang’e-4 VNIS, a noritic-gabbroic rock with a mineral composition similar to that of the lunar
highland rocks is measured by scanning electron microscopy (SEM), the spare flight model of
Chang’e-4 VNIS and TerraSpec-4 of ASD. Backscattered electron and energy dispersive
spectrometry show that olivine, pyroxene, and plagioclase modal mineral abundances are 12.9, 35.0,

and 52.2%, respectively. The estimated results of the spectrum by the Hapke radiative transfer
13



model are 7.5, 39.3, and 53.2% for olivine, pyroxene, and plagioclase, respectively, which is
consistent with to those of SEM mapping within error. In contrast, the estimated results of the
modified Gaussian model are 29 and 71% for olivine and pyroxene, respectively, indicating the
absence of plagioclase. Based on our implemented Hapke model, we decode the data of the two
rocks detected by the rover on the 3rd and 26th lunar days of mission operations. The obtained
results suggest that both rocks are norite or gabbro with noticeable differences. The first rock, with
more olivine and pyroxene, may have been excavated from the Finsen crater. The second rock, with
more plagioclase, may have been ejected from the southwestern edge of the Von Kama crater,

indicating the initial lunar crust.

VNIS SF

Light source

Figure 1. (a) The picture of the VNIS SF experiment condition. (b) The model picture of the

detecting condition of VNIS on the lunar surface.
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Li J, Yamazaki T, Usui Y, et al. Understanding the Role of Biogenic Magnetite in Geomagnetic
Paleointensity Recording: Insights from Ontong Java Plateau Sediments[J]. Journal of
Geophysical Research: Solid Earth, 2022: e2022JB024387.

https://doi.org/10.1029/2022JB024387
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ABSTRACT: Marine sediments can preserve continuous paleomagnetic intensity records.
Different magnetic minerals may acquire remanent magnetizations differently, so that compositional
variations of magnetic mineral assemblages in sediments may hinder extraction of reliable relative
paleointensity (RPI) records. To better understand this issue, we conducted a paleo- and rock

magnetic study of a sediment core from the Ontong Java Plateau, western equatorial Pacific Ocean.
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RPI estimated by normalizing natural remanent magnetization (NRM) with anhysteretic remanent
magnetization (ARM) decreases downcore with an inverse correlation with the ratio of ARM
susceptibility to saturation isothermal remanent magnetization. This relationship indicates that the
RPI signal weakens as the proportion of biogenic magnetite increases. The NRM-ARM
demagnetization diagrams obtained have concave-down curvature. These observations indicate that
the RPI recording efficiency of the biogenic component is lower than that of the terrigenous
component if we assume that the magnetizations of the high- and low-coercivity windows are
carried dominantly by biogenic and terrigenous components, respectively. This assumption is
supported by first-order reversal curve measurements, transmission electron microscope
observations, low-temperature measurements, and extraction of silicate-hosted magnetic inclusions
from the sediments. Previous studies have suggested that the RPI recording efficiency of biogenic
magnetite is higher than that of the terrigenous component, which disagrees with our results.
Different concentrations of silicate-hosted magnetic inclusions in different sedimentary
environments might explain this contradiction. We conclude that biogenic magnetite contributes to
RPI records with lower efficiency than unprotected terrigenous magnetic minerals in the studied

sediments. Changing biogenic magnetite proportions distort ARM-normalized RPI estimations.
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Figure 1. Examples of best-fit slopes for (a-c) NRM-ARM demagnetization diagrams calculated
for AF demagnetization intervals of 10-25 mT (red lines) and 35-60 mT (blue lines). RPI signals
calculated for the same coercivity windows for (d, €) NRM-ARM slope and (f) NRM-IRM slope.

In panel (e) both RPI curves were normalized to their maximum values.
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Self'S, Mittal T, Dole G, et al. Toward Understanding Deccan Volcanism[J]. Annual Review of

Earth and Planetary Sciences, 2022, 50.
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TEERT KL ZEARFAE « TEE RIS TRD AN DX ISR A DA B AE (b2 o 85 (0 22 (RS AIE o 45 il sl 22 A
FRACFAG T IR A BT 1 P 2K R 408 50-250 km/4F (BURRCH BRI F), 18
FRUFHER T — A G — R M BARL-LIP /AFK (1,000 km3) . 7% 8] 434 1 FEl K
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ABSTRACT: Large igneous provinces (LIPs) represent some of the greatest volcanic events in
Earth history with significant impacts on ecosystems, including mass extinctions. However, some
fundamental questions related to the eruption rate, eruption style, and vent locations for LIP lava
flows remain unanswered. In this review, we use the Cretaceous—Paleogene Deccan Traps as an
archetype to address these questions because they are one of the best-preserved large continental
flood basalt provinces. We describe the volcanological features of the Deccan flows and the
potential temporal and regional variations as well as the spatial characteristics of potential feeder
dikes. Along with estimates of mean long-term eruption rates for individual Deccan lavas from
paleomagnetism and Hg proxy records of ~50-250 km?®/year (erupting for tens to hundreds of years),
the Deccan volcanic characteristics suggest a unified conceptual model for eruption of voluminous

(>1,000 km?) LIP lavas with large spatial extent (>40,000 km?). We conclude by highlighting a few
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key open questions and challenges that can help improve our understanding of how the Deccan
flows, as well as LIP flows in general, erupted and the mechanisms by which the lavas may have

flowed over distances up to 1,000 km.
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Figure 1. Structure and scale of a generic flood-lava pahoehoe (phh) flow field. (a) Diagram of
theoretical Deccan-type phh flow field that could represent lavas from any formation. Proportion of
hummocky-phh to sheet-lobe phh surfaces will change for different flow-fields between and within
formations. Note that proximal zone is exaggerated in scale for clarity; note also that near-vent
facies are known from the Columbia River Basalt province but are not described from the Deccan
volcanic province. Aerial photo of Carrizozo, New Mexico, lava field from Google Earth. Lava
surface detail photography fromWikipedia (CC BY-NC-ND 2.0) (right) and courtesy of Stephen
Self 2001. (b) Section through sheet lobes in the Columbia River province showing a join (black
arrow) between two lobes of the same flow (from top of talus to top of lobe on left is ~30 m, but
bases of these lobes are buried in talus). A third sheet lobe of similar thickness thins to nothing
(yellow outline). Photo courtesy of Stephen Self 2021. Exposures of such lobe contacts are difficult

to find in the Deccan because of erosion, weathering, and poorer exposures.
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Hsiao W-T, Hwang Y-T, Chen Y-J, et al. The Role of Clouds in Shaping Tropical Pacific Response
Pattern to Extratropical Thermal Forcing [J]. Geophysical Research Letters, 2022, 49,
e2022GL098023.
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ABSTRACT: Extratropical influences on tropical sea surface temperature (SST) have implications
for decadal predictability. We implement a cloud-locking technique to highlight the critical role of
clouds in shaping the tropical SST response to extratropical thermal forcing. With heating imposed
over either the extratropical Northern Atlantic or Pacific, Hadley Cells respond similarly that the
trades strengthen south of the rainband. The wind-evaporation-SST (WES) feedback leads to
cooling over the southern subtropics, which is enhanced in the southeastern Pacific due to the
positive feedback between SST and stratiform clouds. Cloud-locking experiments show that zonal
contrasts in SST and cloud feedbacks in the Pacific enhance the zonal surface winds, leading to
increased evaporation and strengthens zonal SST difference. We propose that the meridional and
zonal SST gradients are tightly linked via WES effects and the cloud-radiative-SST feedbacks,
which are largely determined by the climatological rainband position and the spatial distribution of

cloud properties.
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Figure 1. (a-b) responses of surface temperature pattern (shading; K) and 993-hPa winds (arrows),
with climatological ITCZ defined at where the annual rainfall on marine region has meridional
maxima (pink line), and the hatched regions show where the shading patterns are statistically
insignificant at 5% level using two-tailed Student t-tests. In (c-d), shading shows ATrn;s (units: K)
and contours show the response of 10-meter wind speeds (spacing: 0.2 m s™'). In (e-f), shading
shows ATsw (units: K) and contours show the surface SW-SST feedbacks estimated as the slope
from the linear regression of surface shortwave radiative flux on SST using CTL-SOM (spacing: 5
W m 2 K ). The patterns of responses in (a-b) are calculated by removing their means over 30°S-
30°N. Mean values of the shadings over 30°S-30°N are labeled, and zonal mean values of the
shadings are attached on the right of each panel. For contours, dashed indicates negative, solid

indicates positive, and zero lines are omitted.
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Figure 2. A schematic of the feedbacks behind the La Nifa-like SST formation. Hadley Cell
adjustment due to the forcing is shown on the left. On the map, the climatological ITCZ is indicated
by the dashed line, with near-surface wind change (arrows) and associated SST change by the WES
feedback (band-structured shading) when the ITCZ shifts north. Cloud-associated responses near
the equator are also depicted with realistic style and its effects on SST response are as the shading
patches. A flow chart of the discussed feedbacks is on the top, that the color patterns roughly indicate
the spatial patterns of SST change that the feedbacks imposed, where blue colors are cooling and

red colors are warming.
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Cappellotto L, Julia M, Orgeira, M J, et al. Multivariable statistical analysis between geomagnetic
field, climate, and orbital periodicities over the last 500 KYR, and their relationships during the
last interglacial [J]. Global and Planetary Change, 2022, 213, 103836.
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ABSTRACT: Relationships between geomagnetic field (GF) variations, paleoclimates, and
Milankovitch cycles have increasingly attracted the attention of researchers mainly because of the
assumption that GF may have acted as a climate forcing, suggesting that GF variations and orbital
forcing may be linked in a complex synergistic way, especially, during interglacials and interstadials.
We first performed an exhaustive analysis of the relationship between GF, a paleotemperature proxy,
astroclimatic parameters, and the summer solstice mean daily insolation at 65° N over the last 500

kyr. We evaluated the relationship between the variables at the orbital scale, using wavelets, cross
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wavelets, and multiple cross wavelets. Our novel approach to the subject is the use of a new multiple
cross wavelet algorithm, which allowed us to simultaneously analyze several data series and
determine the relative phases between the signals. We confirm that the eccentricity modulates the
GF behavior, and that the precession could have been related to some short-term GF variations. Both
orbital parameters seem to be precursors of GF changes. Also, it is especially interesting to
investigate the role of the GF reversion events because they could have acted as an indirect climate
forcing, and we focused on the relationship among forcings during Marine Isotope Stage (MIS) 5.
During this period, two GF reversions (Blake and post-Blake) could have been associated with
relative climate cooling. The consequent lack or weakening of shielding associated with GF events
and downward insolation, both influenced by orbital forcing, could finally have promoted a relative

global climate cooling during MIS 5.
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Figure 1. Detail of signals of 'O (blue line), RPI (black line), and mean daily insolation (red line).
MIS 5 and its substages (a, b, ¢, d, and e) in the blue area. Blake and Post-Blake GF events in the

gray area.
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Gorodetskaya O, Hsieh M L, Guo L X, et al. Paleolithic-Neolithic transition and late-to-postglacial
climate change in East Asia: A review of archaeological data from karst caves in Southern
ChinalJ]. Quaternary International, 2022, 610: 20-37.

https://doi.org/10.1016/j.quaint.2021.09.005
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ABSTRACT: We review the archaeological, chronological, and biological data from
multiple karst caves in southern China that date to the late-Paleolithic to early-Neolithic transition.
Our review shows that the radiocarbon dates, although having a large quantity, do not align with the
known cultural sequences correlated among the cave sites (based on the degree of sophistication of
artefact manufacturing) and they conflict with the corresponding paleoclimatic conditions revealed
by the biological data. Most of these radiocarbon dates are older than expected, and their samples
probably incorporate dead carbon through the reaction with groundwater. We argue that, when

correlated with global paleoclimate records, the chronological framework provided by the
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biological datasets provides a more robust chronology than the available radiocarbon dates.
Accordingly, all the Neolithic layers reviewed, with their plentiful biological remains of
tropical/subtropical and aquatic/water-loving species, are likely to have been deposited in Holocene,
and the Paleolithic cultural layers likely date to the Younger Dryas or the Baling-Alleral. Our
review suggests that the late-to-postglacial climate change helped initiate the development
of Neolithic cultures in East Asia. We attribute this development to the growth of creeks/wetlands
and their associated ecosystems (including the spreading of wild rice) during the period of climate
warming and wetting, which greatly increased accessible food, water, and mud resources, providing
opportunities for ancient peoples to recognize wild rice and to invent polishing stone tools and

making pinched earthenware.
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Figure 1. Correlation of cultural layers reviewed in this study, based on relative degrees of artefact
manufacturing levels. Climate conditions inferred from assemblages of biological remains in the
layers are also shown. For raw data see Table 2, Table 3.
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Kannad A, Goodkin N F, Samanta D, et al. Drivers of coral reconstructed salinity in the South
China Sea and Maritime Continent: The influence of the 1976 Indo - Pacific climate shift[J].
Journal of Geophysical Research: Oceans, e2021JC017787.
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ABSTRACT: The flow of Pacific water into the Indian Ocean via the South China Sea (SCS) and
Maritime Continent (MC) plays an important role in the ocean thermohaline circulation providing
the only low-latitude pathway for the inter-ocean exchange of heat and salt. The transport of the
SCS and Indonesian throughflows is modulated by the East Asian monsoon and major climate
modes associated with the Pacific and Indian Oceans. As an indicator of surface layer buoyancy, sea
surface salinity (SSS) is critical to rates of exchange but instrumental records of SSS are short and

sparse. Using empirical orthogonal functions, a synthesis of proxy-based reconstructions of SSS
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from coral 8'%0 is used to study the role of climate variability on long-term SSS behavior in the
region. The leading mode of SSS variability in the boreal winter and summer responds to the
influence of the 1976 Indo-Pacific climate shift. At multi-decadal timescales, only the East Asian
monsoon and the Indian Ocean Dipole (I0OD) retain their signal in winter and summer SSS after
1976. At higher frequencies, winter SSS shifts from having a strong East Asian monsoon signal to
a more dominant impact of the IOD and the El Nifio Southern Oscillation (ENSO) following the
shift. In the summer, only a change in ENSQO's influence on SSS variability is observed after 1976.
The recent intensification and dominance of the IOD and ENSO in driving SSS variability in the
SCS and MC may influence circulation in the regional throughflows and perhaps global

thermohaline circulation.
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Figure 1. Comparison of winter coral sea surface salinity (SSS) PC1 and climate indices. Low-
pass filtered (>9.8 yr) winter PC1 (black solid line) with similarly filtered climate indices (gray
solid line) of (a) IPO, (b) ENSO, (c) IOD, and (d) EAWM highlight SSS and climate variability at
frequencies describing regional processes. Similarly, winter PC1 (black solid line) at interannual
frequencies (2.5-3.5 yr) is compared to filtered (i) IPO, (j) ENSO, (k) IOD, and (1) EAWM (all
gray solid line). The axes for the climate indices are inverted. Time-varying coherence is
examined using wavelet analyses of coral winter PC1 and (e) IPO, (f) ENSO, (g) IOD, and (h)
EAWM. The filtered frequencies in panels (a—d and i—1), which represent regional variability, are
indicated with black boxes in panels (e—h). Contours (black) in panels (e-h) indicate the 95%
confidence level determined against the red noise null hypothesis and arrows denote the relative
phase relationships. The cone of influence is shown in a lighter shade. For both methods of
comparison, the important phase shifts of the IPO in 1944, 1976, and 1998 (England et al., 2014)

and the 1976 Indo-Pacific climatic shift are marked with red vertical lines.
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Figure 2. Comparison of winter coral sea surface salinity (SSS) PC2 and climate indices. Band-
pass filtered (4.3—5.3 yr) winter PC2 (black solid line) with similarly filtered climate indices (gray
solid line) of (a) IPO, (b) ENSO, (c) IOD, and (d) EAWM highlight SSS and climate variability at
frequencies describing regional processes. The axes for the climate indices are inverted. Time-
varying coherence is examined using wavelet analyses of coral winter PC2 and (e) IPO, (f) ENSO,
(g) IOD, and (h) EAWM. The filtered frequencies in panels (a—d) are indicated with black boxes
in panels (e-h). Contours (black) in panels (e-h) indicate the 95% confidence level determined
against the red noise null hypothesis and arrows describe relative phase relationships. The cone of
influence is shown in a lighter shade. For both methods of comparison, the important phase shifts
of the IPO in 1944, 1976, and 1998 (England et al., 2014) and the 1976 Indo-Pacific climatic shift

are marked with red vertical lines.
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Figure 3. Comparison of summer coral sea surface salinity (SSS) PC1 and climate indices. Low-
pass filtered (>9.8 yr) summer PC1 (black solid line) with similarly filtered climate indices (gray
solid line) of (a) IPO, (b) ENSO, (c) IOD, and (d) EAWM highlight SSS and climate variability at
frequencies describing regional processes. The axes for the climate indices are inverted. Time-
varying coherence is examined using wavelet analyses of coral summer PC1 and (e) IPO, (f) ENSO,
(g) IOD, and (h) EAWM. The filtered frequencies in panels (a—d) are indicated with black boxes in
panels (e-h). Contours (black) in panels (e-h) indicate the 95% confidence level determined against
the red noise null hypothesis and arrows describe relative phase relationships. The cone of influence
is shown in a lighter shade. For both methods of comparison, the important phase shifts of the [PO

in 1944, 1976, and 1998 (England et al., 2014) and the 1976 Indo-Pacific climatic shift are marked

with red vertical lines.
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Figure 4. Comparison of summer coral sea surface salinity (SSS) PC2 and climate indices. Band-
pass filtered (3.3—4.3 yr) summer PC2 (black solid line) with similarly filtered climate indices (gray
solid line) of (a) IPO, (b) ENSO, (c) IOD, and (d) East Asian winter monsoon (EAWM) highlight
SSS and climate variability at frequencies describing regional processes. The axes for the climate
indices are inverted. Time-varying coherence is examined using wavelet analyses of coral winter
PC1 and (e) IPO, (f) ENSO, (g) IOD, and (h) EAWM. The filtered frequencies in panels (a—d) are
indicated with black boxes in panels (e—h). Contours (black) in panels (e-h) indicate the 95%
confidence level determined against the red noise null hypothesis and arrows describe relative phase
relationships. The cone of influence is shown in a lighter shade. For both methods of comparison,
the important phase shifts of the IPO in 1944, 1976, and 1998 (England et al., 2014) and the 1976

Indo-Pacific climatic shift are marked with red vertical lines.
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