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Schematic diagram of the basic process of ocean
acidification
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Fig. 2 Time series observations for the CO, system in the
Hawaiian Island, North Pacific®
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Fic S 15 J3E e B (60%~99%) !4
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H T AT HLBC A i 2 Ak 22— e IR 2% B i 4K
B BRI A HLEC AR AR 73 S 9 31) = 2 (PR I 15
151 b5 2 55 T4 3R R Ly, Ly B Ly 55 B ECIAR
A 26 5 T B 5 S LR B 288 5 R 8 B,
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Tab.1 Typical trace element contents and corresponding organic ligand contents with organic complex stability constants
JLR M TLE EERINRLN 1gB SR b 2% 3k
cd(1l) 2~800 pmol/L 100 pmol/L 12 bR [15]
Co(1l) 10~100 pmol/L 9~83 pmol/L 11~16 |y NiitRES [16-18]
Cu(1l) 1~10 nmol/L 2~60 nmol/L 8.5 |y NiitRES [19-22]
Fe(Ill) 0.2~8 nmol/L 0.4~13 nmol/L 19~23 KPH: . K Hrifg [23-26]
Ni(1l) 1.7~4.3 nmol/L 2~4 nmol/L 17~19 pNIRES [27]
Pb(1l) 17~49 pmol/L 200~500 pmol/L 11 bR [28]
Zn(1l) 0.1~2 nmol/L 1.2 nmol/L 12 bR [29]
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HILE AT S AR S0l W E H AT
DLE, Ccd ek E£E Y crgs, Hp cder,
CdCl, Fil CACLy 43 5 1 PE AL 42 8 S 1 44%
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Be(OH) " i H 58%, Be(OH), it L 27%([&l 3b), 1fii Cu®*
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IEPETHLAS B 59%, EFEIEF P> iR il LIS C1 A= AR
3IFIEEMLEW, 430 PbCL | Fil PbCly, iX 3 Fif
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(a) CAB FEME K h B AEATE X

5%
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(0) Cul§ FAEMK hE AT X
B 3 JREITEMITHESESRERPY L Cd, Be, Cu, Pb Jy i

Fig. 3 Schematic diagram of the proportion of inorganic complex forms of Cd, Be, Cu, and Pb in seawater'
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Fig. 4 Migration and transformation of trace elements in seawater, sediment—seawater interface, and sediment
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Fig. 5 Variations of free form Cu( Il ) and Fe( Il ) and carbonate complexed forms of Cu( Il ) and Fe(II') along with pH change
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Fig. 6 Distribution coefficient of heavy metals from sediment
to water as a function of pH; the tested metal has lower
mobility when the value of this parameter is lower!”
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Tab. 2 Effects of trace metals on marine organisms under the ocean acidification environment
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Abstract: In the marine environment, trace elements play an important role in the material cycle, significantly
regulate life metabolism, and inhibit and poison planktonic and benthic organisms. Therefore, they are considered a
“double-edged sword” with significant biogeochemical consequences for the marine system. Since the Industrial
Revolution, the oceans have undergone continuous atmospheric CO, absorption, resulting in a continuous decline in
seawater pH, carbonate concentration, and global ocean acidification. As a new environmental stress factor, ocean
acidification has disrupted the original balance of trace elements in sediment—interstitial water—overlying water
systems, making the biogeochemical behavior of marine trace elements more complex and uncertain. In this review,
the occurrence form and exchange process of trace elements in the sediment—seawater system are first discussed,
followed by the diffusion, migration, and rebalance behavior of trace elements under ocean acidification conditions.
Further, the subsequent toxic and bioavailability effects are analyzed. Finally, research on the ecological effects of
trace elements caused by the combined action of ocean acidification and various environmental conditions and pol-

lutants is prospected.
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