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Research progress and prospects on the dating of pelagic clay
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Abstract: Pelagic clay, which is extensively distributed in the ocean basins below the carbonate compensation depth, exhibits slow
sedimentation rate and contains only a small amount of preserved biogenic components (primarily biogenic apatite). The commonly used dating
methods that combine magnetic stratigraphy with biostratigraphy in marine sediments cannot be effectively applicable. As a result, the
establishment of a age framework for pelagic clay has been hindered by enormous difficulties and challenges, which seriously limits the
researchers in geoscience to thoroughly investigate the evolution of sedimentation environment and the mechanisms of hyper-enrichment in rare
earth elements in pelagic clay. In this article, we reviewed various dating methods for pelagic clay used since the last century, including mainly:
magnetostratigraphy, fish teeth ¥Sr/*Sr dating, fish teeth U-Pb dating, '’Be dating, *°Th,, dating, "*’Os/***Os dating, ichthyolith biostratigraphy,
constant Co-flux model, and commonly used stratigraphic correlation methods. Each method has own advantages and disadvantages, and it is
often difficult to acquire a complete and reliable age framework using any of the above methods alone. Consequently, systematic comparsion
and validation for age framework obtained by intergrating multiple dating methods will be more efficient in improving the relability of an age
framework for dating pelagic clay.

Key words: pelagic clay; dating method; magnetostratigraphy; fish teeth/ichthyolith; integrated chronology

W R L 2 2T TIRWGER . AR R (CCD) Ft i AT, DURRGE A+ 73 248, i A7 16 4
RAFE b CIEL D), K TRAL T 3R R £ b B2 IR 2 Yo sh . DU o A TORR ] W, AT s) i 1 1k

RN B : B R A AR =R A VG RT P AR LUTAAE  ME FAIF 57 (91858209); H sk 2 28 2 PERHIF e BIr L ARl 55 9% % T 9 4 “ AL
A6 AR 2 35 M PG T M 2 5 R B g 2 (2021S01)

YE& B v BN (1998—), T, WA 58 A6, Al P 7 s i 5 4R AR 2= A 5%, E-mail: mg21270008@smail.nju.edu.cn

BIRAE R X dE 2% (1987—), B, i+, BIWFSE 5L, M S0 v p v i )2 5 SRS 24 P 5%, E-mail: jxliu@fio.org.cn
AR (1973—), B, 1+, #02, WSl R U S )1 2% WF 5%, E-mail: jhgao@nju.edu.cn

W #s B #8: 2023-09-08; 2x/E HHA:2023-11-23. 5Kk BL o 4k


https://doi.org/10.16562/j.cnki.0256-1492.2023090801
https://doi.org/10.16562/j.cnki.0256-1492.2023090801
https://doi.org/10.16562/j.cnki.0256-1492.2023090801
mailto:mg21270008@smail.nju.edu.cn
mailto:jxliu@fio.org.cn
mailto:jhgao@nju.edu.cn

184 YRR M J5 5 56 D0 20 b TR

2024 4F 4 A

120° 140° 160° 180° 160° 140° 120°

—10000 —8000 —6000 —4000 —2000 0 2000 4000
R /m

= >

40°

W e s = VA
100°W  120° 140° 160° 180° 160° 140° 120° 100°W

33 13 B #id VR OBURA RESE A PSER-REDTULSTAVHR AR RERRVE ARSI
BiR OB BaR BRI SRR BERR ety
R —— L EXUIBTEES U KIEEEZE i —

Bl wR X
a: RSO KR53 i 5 4340 [, b KDDL 43 A P o i TUAR W 2 B e B SCHi [11]. #5328 45 B I3 1, Horh GCe2 1Y%
i R KR
Fig.1 The study areas

a: The distribution of some stations covered in this article; b: the distribution of sediment type in the Pacific Ocean Data of marine sediment type is from [11].

The reference information of each station is shown in Table 1, with unpublished data for GC62.
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Table 1 Summary of some pelagic clay dating studies
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Fig.5 Dating results of fish teeth enamel

a: Photo of well-preserved fish teeth fossil, b: U-Pb dating results of fish teeth enamel in WP41, c: U-Pb dating results of fish teeth enamel in Site 1218,

d: comparison of U-Pb ages between fish teeth in Site 1218 and paleomagnetic / foraminiferal ages.a,b, ¢, and d are redrawn from [18].
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a: Paleomagnetic age, '°Be age, ichthyolith biostratigraphy, Co model age, and K-E age. Data sources are shown in Tablel; b: comparison between

paleomagnetic ages and '"Be ages.
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Fig.7

Integrated age model in cores C and GC18 in the Western Pacific

a: Age model plot of core C in the Western Pacific, redrawn from [16]; b: 11~15.5 Ma age model and sedimentation rate plot of GC18 in Western Pacific;

c: plot of 50 point smoothed Ba element content in GC18 varies with depth; d: plot of orbital eccentricity variation during 11~16 Ma (blue line) and plot of

smoothed Ba element changes with age (red line). b, ¢, d are redrawn from [17].
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