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Climate rhythm by solar activity during the early middle Pleistocene and the
Holocene
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A positive relationship between galactic cosmic ray flux and low cloud cover

indicates a link between geomagnetic field and climate through an umbrella effect. This was
evidenced by the climate cooling, temperature annual range increases, and summer precipitation
increases that occurred during geomagnetic reversals when galactic cosmic ray increased by more than
40 %. In this study, we found that the paleoceanic bio-production (a temperature proxy) covaries
with the cosmogenic nuclei of 10Be, on time scales of hundreds, from the Chiba Section core TB2.
This indicates solar activity controls climate through the umbrella effect of cloud. Using the
high-resolution Laschamp Excursion record from the varved sediment core SG14 of Lake Suigetsu, we
revealed that the A 14C of the sediments changes 50 to 400 yr delayed to cosmic ray changes due to
the atmosphere-ocean circulation, the phase lags of which depend on periods of changes.
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temperature of the coldest month, MTWA: mean temperature of the warmest month

10Be G H 775.25 ka 776.90ka
12.7yr 10yr
Hyodo et al., 2017
Ca/Ti S/Ti 10Be
3 S/Ti
Ca/Ti
R1 mWEET—H.10BeT—2DWaveletfZHTiE R
T—4 FEEA1 B2 A3
(%) (%) (%)
EMEEE Ca/Ti 940 310 150
INMAZANERE S/Ti 1000 300 150
10Be 930 300
A 14C 88 200 500
1 900-1000 300
10Be
10Be
3 150
10Be
SG14
5
40 42ka 200
TB2
119
20
Hyodo et al., 2022, Communications Earth & Environment
45
42000 39000 2
Swing C 45
38
A 14C 10Be
A 14C 10Be 50
400 3
A 14C

37ka 43ka



"Be flux
(10° atoms/cmzyr)

Palaeointensity

A™C (%o)

(uT)

o
S+ - scos
g .
i c'ﬂ".f'f?,\" 3 “.,l‘ e : 3
_\M\-{% ‘:)_fé,mw,/’ .p}i;ﬂsn‘w 47 ) \ 4 ’ 5 ,'\_‘
5 ! I It
_ = NZ kauri trees Py ﬁ‘@,iﬁg i ,;[:"'! { {
d 3 celh o) Blo ‘/:n‘.[
© o = Huluspeleothems : L E‘..éﬁ k TT@%‘L fﬁﬁl
A L L R R R B L L R R R B S R RN LR RN LRl ARR L ER AR RARE
30000 35000 45000 50000
© | (Cal yr BP)
07
: GRIP/GISP2
o]
o
. e
8* Clockwise
= VGPpa§
i Black Sea
i
I T . . T T T T T . T T T !
30 35 45 50
Age (ka)
A 14C 10Be
After Hyodo et al. (2022) A 14C IntCal20 10Be
GICCO5 A G

swing



9 9 8 3

Hyodo, M., Nakagawa, T., Matsushita, H., Kitaba, I., Yamada, K., Tanabe, S., Bradak, B., Miki, 3

M., McLean, D., Staff, R.A., Smith, V.C., Albert, P.G., Bronk Ramsey, C., Yamasaki, A.,

Kitagawa, J., Suigetsu 2014 Project

Intermittent non-axial dipolar-field dominance of twin Laschamp excursions 2022

Communications Earth & Environment 1-10
DOl

10.1038/s43247-022-00401-0

Hyodo, M., Banjo, K., Yang, T.S., Katoh, S., Shi, M., Yasuda, Y., Fukuda, J., Miki, M., Bradak, 7

B.

A centennial-resolution terrestrial climatostratigraphy and Matuyama-Brunhes transition record 2020

from a loess sequence in China

Progress in Earth and Planetary Science 1-18
DOl

10.1186/s40645-020-00337-2

Bradak, B., Seto, Y., Chadima, M., Kovacse, J., Tanos, P., Ujvari, G., Hyodo, M. 210

Magnetic fabric of loess and its significance in Pleistocene environment reconstructions 2020

Earth Science Reviews 103385
DOl

10.1016/j -earscirev.2020.103385

Tanaka, 1., Marko, A., Okamura, Y., Hyodo, M., Strickson, E.C., Falkingham, P.L. 91

A re-analysis of Chibanian Pleistocene tracks from VERTESSVOLOS, Hungary, employing 2021

photogrammetry and 3D analysis

Annales Societatis Geologorum Poloniae 1-10

DOl
10.14241/asgp-2021.02




Ueno, Y., Hyodo, M., Yang, T.S., Katoh, S.

Intensified East Asian winter monsoon during the last geomagnetic reversal transition 2019
Scientific Reports 1-8
DOl
10.1038/s41598-019-45466-8
Hyodo, M., Sano, T., Matsumoto, M., Seto, Y., Bradak, B., Suzuki, K., Yang, T. 125
Nano-sized authigenic magnetite and hematite particles in mature-paleosol phyllosilicates: New 2020
evidence for a magnetic enhancement mechanism in loess sequences of China.
Journal of Geopysical Research 1-21
DOl
10.1029/2019JB018705
Matsu®ura, S., Kondo, M., Danhara, T., Sakata, S., lwano, H., Hirata, T., Kurniawan, 1., 367
Setiyabudi, E., Takeshita, Y., Hyodo, M., Kitaba, I., Sudo. M., Danhara, Y., Aziz, F.
Age control of the first appearance datum for Javanese Homo erectus in the Sangiran area 2020
Science 210-214
DOl
Bradak, B., Seto, Y., Hyodo, M., and Szeberenyi, J. 330
Relevance of ultrafine grains in the magnetic fabric of paleosols 2018
Geoderma 125-135
DOl

10.1016/j -geoderma.2018.05.036




GSSP

125

2019

5-22

DOl
10.5575/geosoc-2018.0056

22

Masayuki Hyodo, Takeshi Nakagawa, Hayato Matsushita, Ikuko Kitaba, Keitaro Yamada, Shota Tanabe, Balazs Bradak, Danielle
McLean, Richard A. Staff, Victoria C. Smith, Paul G. Albert, Akiteru Yamasaki, Junko Kitagawa, Suigetsu 2014 Project Members

The Laschamp and a new post-Laschamp excursions repeating directional swings from Lake Suigetsu varved sediments

2021

2021
C. 2014
2021
2021
C. 2014
3

2022




Masayuki Hyodo, Kenta Banjo, Tianshui Yang, Shigehiro Katoh, Shi Meinan, Yuki Yasuda, Jun-ichi Fukudal, Masako Miki, Balazs
Bradak

Centennial-resolution terrestrial climatostratigraphy and Matuyama-Brunhes transition from a loess sequence in China

JpGU-AGU Joint Meeting 2020

2020

Masayuki Hyodo

Did Javan Homo erectus suffer a damage from an asteroid impact event?

JpGU-AGU Joint Meeting 2020

2020

Matuyama-Brunhes —

2020

Masayuki Hyodo, Takuro Sano, Megumi Matsumoto, Yusuke Seto, Kota Suzuki, Tianshui Yang, Balazs Bradak

Nano-sized magnetite and hematite inclusions in muscovite in loess

Asia Oceania Gescience Society

2019




2019

2019

Suigetsu 2014 Project Members

2019

2019

Centennial-scale bioproductivity changes during the earliest Middle-Pleistocene

2019

2019

2019

2019




Suigetsu 2014 Project Members

2019

2019
100 —

2019
2019
146
2019

MIS 19 —
2018

2018




MIS 19

2018
2018
2018
MIS19
2018
MIS19

2018




15

2018

Matuyama-Brunhes

144

2018

Paleomagnetism of Lake Suigetsu varve sediments

Lake Suigetus Project meeting

2019

5
https://ww.kobe-u.ac.jp/research_at_kobe/NEWS/news/2022_04_08_01.html

https://ww.kobe-u.ac.jp/research_at_kobe/NEWS/news/2019_06_28 01.html
https://ww.kobe-u.ac.jp/research_at_kobe/NEWS/news/2020_01_16_01.html
https://ww.eurekalert.org/pub_releases_ml1/2019-07/ku-5070319.php

https://univ-journal.jp/26689/




(Yasuda Yuki)

(50825875)

(14501)

University of Burgos




