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Application and prospect of marine sedimentary evidence to

climate change in low-latitude processes

LUO Chuanxiu'’, WANG XiaojingS*, SU Xiangl’z, MA Ting4, YANG Yipingl’z,
DU Shuhuan"?, YANG Zijie"*’, SUN Yuhui"*’, LIANG Shiging"*’
(1 Southern Marine Science and Engineering Guangdong Laboratory, Guangzhou 511458, China;
2 Key Laboratory of Ocean and Marginal Sea Geology, CAS, Guangzhou 510301, China;
3 College of Geology and Environment, Xi'an University of Science and Technology, Xi'an 710054, China;
4 State Key Laboratory of Earth Surface Processes and Resource Ecology, Beijing Normal University, Zhuhai 519087, China;

5 University of Chinese Academy of Sciences, Beijing 100190, China)

Abstract: Based on domestic and international research, this paper preliminarily summarizes the spatial distribu-
tion and temporal changes of the Walker circulation, El Nifio Southern Oscillation (ENSO), Tropical Conver-
gence Zone (ITCZ), and other low-latitude processes in the Indo-Pacific Warm Pool (IPWP) region, as well as
their research methods, and points out current problems in the research. We found that the ENSO variability
gradually increased in the early Holocene and the late medieval climate anomaly period (1000-700 a BP), and
then introduced the northward movement of ITCZ during the Bolling-Allerod Warm Period and the pre-Boreal
period (10.3 ka BP-9.5 ka BP), and the southward movement during the Younger Dryas event (12.5-11.5 ka BP)
and the North Atlantic cold period (7.5 to 5 ka BP from now). In addition, we discussed the long-term orbital peri-
od of the low-latitude process. During the LGM (Last Glacial Maximum), a southerly ITCZ frontal system ap-
peared in the equatorial eastern Pacific Ocean; and even during the 1.65 Ma ice age, there was evidence of rapid
southward movement of ITCZ. At present, there are many research methods for marine sediments. The good ap-
plications of grain size analysis, clay minerals, terrestrial dust, elements and isotopes, and foraminifera in the pre-
diction of ENSO and ITCZ displacement in marine sediments were summarized. Finally, based on the progress of
marine pollen research, it is suggested to use the response of terrestrial ecosystems to climate changes as a starting
point, and conduct palynological analysis to explore the changes in low-latitude processes such as terrestrial veget-
ation, climate, fires, and sea-land atmospheric circulation, to clarify the evolution of the Walker circulation (EN-
SO) and the impact of ITCZ displacement.

Key words: warm pool area; geological period; El Nifio Southern Oscillation; Tropical Convergence Zone;

sporopollen
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