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Fig.1 ~ Schematic of the chemistry of modern seawater

(a) average salinity; (b) elemental composition of dissolved salts™
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Table 1 Classification scheme for water body salinity

[58-59]

IR AR A
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R D] 2
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Ji7K (brackish)

E7K (seawater)

<0.5%o

0.5%0~33%0

33%0~48%0

<1%o

1%0~30%0

30%0~38%o
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Fig.2  Schematic of modern ocean thermohaline circulation (modified from reference [61])



1762

A

S 4345

Yokt

0 5 10 15 20 25

30 35 40 45 50 55 60

IKARER JE /%0
B3 3 b XK AR R B 5 A W ) oy A O R R

Fig.3  Relationship between water salinity and the distribution of biological species in estuarine areas
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Fig.5 Relationship between Na/Ca ratios and salinity in foraminifera

(a) benthic foraminifera, data from references [35, 111]; (b) planktonic foraminifera, data from references [112-115]
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Fig.6  Relationship between hydrogen isotope signature of alkenones and salinity

(a) correlation between hydrogen isotope composition of alkenones and salinity; (b) correlation between hydrogen isotope fractionation factors of alkenones and salinity

(cultivation experiment data from references [39, 40, 164-167]; surface sediment data from references [162-163, 168-169])
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Fig.7 Relationship between long—chain alkenone C,,., content and salinity (data from references [41-42, 44, 171-176])
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Table 2 Comparison of the applicability of different salinity indicators
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Fig.8 Corresponding relationship between element contents in inorganic carbonates and those in solution
(a) sodium; (b) chlorine (data from references [193-194])
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Abstract: [Significance] Salinity is a fundamental physical parameter of seawater. Variations in salinity lead to
changes in seawater density, dissolved oxygen content, saturation vapor pressure and osmotic pressure, all of which
have profound implications for ecosystem diversity and ocean circulation patterns. Consequently, the reconstruction
of paleosalinity is crucial for understanding geological environments and the biological evolution process. [ Progress ]
This study begins with an overview of the development of salinity definitions, followed by an introduction of the signifi-
cance of salinity in geological environments and biological evolution. It then focuses on a critical review of various
paleosalinity proxies, including their establishment processes and applicability. [ Conclusions and Prospects ]
Present paleosalinity indicators are mainly indirect, since they are influenced by numerous parameters apart from
salinity itself (e.g., growth rates, temperature, light intensity and species differences). The empirical thresholds
used to infer salinity environments also vary regionally, and their accuracy is further affected by the amount of avail-
able statistical data. Therefore, this study demonstrates that while present-day paleosalinity proxies are helpful for
qualitative assessment of depositional environments, they remain inadequate for providing quantitative salinity
values. We propose that inorganic carbonate-associated sodium (Na) or chlorine (Cl) have the potential to serve as
direct, quantitative paleosalinity proxies, and that such novel proxies would significantly improve the precision of
depositional environment interpretation and advance our understanding of ancient seawater salinity evolution.

Key words: paleosalinity proxy; elemental abundance and elemental ratios; isotopic ratios; biomarkers; geological
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