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Table 1 Hg data for the Big Five mass extinctions

Hg /(ng/kg)

R A ik T FEARBUA
F/ME EREITR e KA FHIE
Hojerup (J) [ 22 0.88 6.55 257.94 40.28
Bottaccione (& AF]) 4 28 0.16 0.7 5.23 1.14
Padriciano (BFA) 4 18 2.9 16.75 182.5 32.29
Bajada del Jagiiel (FTARZE) 148 14 8.55 12.69 16.56 12.89
Meghalaya (EJE L) [ 26 1.6 6.5 98.6 10.9
Jhilmili (B R (4 18 6.2 14.65 100.2 21.38
El Kef (/2307 40 234 73.25 575.8 100.98
LR R A IO A .
Elles (/2 47) @ 71 9.2 19.2 112.7 2424
Elles (%2357 291 8.46 28.03 249.38 35.33
FAL A (EIER) B 88 135 552 63.59 9.84
Seymour Island (gt ) 98 10.6 21.25 485 23.69
Bass River (GEEHPEFM) [+ 60 145 30.5 84 33.07
Zumaia (FGHETF) 4 140 1.9 7 47 10.02
East Gilbert Creek (3¢ E 52 kg 45 64 8 67 366.5 89.47
Partridge Island (Jl1%5K) 1) 46 22 60 337 7427
Iguonane (BE#5HF) [ 30 04 36 35 6.88
St Audries Bay (3[H) ['¥) 94 1.9 44 171.5 48.02
Kuhjoch (#3tif]) %! 82 27 23 555 387
Astartekloft (k&g 2%) [ 91 6 34.5 3445 46.41
SRR YRR A Arroyo Malo (FIRZE) (%) 40 5 21 60 2625
Csévar basin (€14 F]) 1% 161 0.5 10.5 972.1 37.61
Rodby (72t 5 40 26.2 152.8 549.9 187.45
A (b ) 15 116 2.64 28.32 100.91 34.47
LHLge (pE i B 105 1.03 60.96 1837.38 138.76
St. Audrie’s Bay (&) 5% 80 2.6 32.15 128.39 32.11
Buchanan Lake (JN£zk) B¢ 88 23 210.5 641 257.66
Ursula Creek (fii%zk) 25 37 16.8 59.74 492.92 93.27
Opal Creek (fn&zk) 2 53 19.52 59.94 142.65 62.94
Balvany (fq ) [ 30 0.06 3.08 106.76 8.62
Hal (b EERT) > 41 1 9.45 1715 20.21
K (PE#IL) 2 41 0.5 345 535.67 84
ZERERAEYRKYL
R (P ) 2 32 0.95 25.92 130.64 46.57
TE (P E ) 2 36 12.94 63.23 186.53 72.92
Akkamori (H 7)) 59 0.71 16.84 85 17.76
Ubara (H 7<) %) 28 0.77 3131 43.86 22.26
Gujo-Hachiman (H 7<) ! 33 0.99 5.5 134.23 19.74
Ursula Creek (i) 7 27 14.27 5427 46035 93.46
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€Z3))
R pE e i FEAKA e gk
f/MA EREIVR e I EON: FHIE
il oPEwRT) B 19 1.5 147 346.4 39.37
Hovea-3 (BKHiF) 7 19 39.25 96.73 437.05 124.52
b (P E s B 84 527 106.65 110836 139.47
R (R Ep i B 97 11.38 98 879 153.09
& (hEmpR) & 126 11.34 107.17 781.81 153.27
Kkl (hE B B 39 24 543 396.2 111.85
Island Bay (775 22) () 40 10 60 7590 1013.5
Kahlleite (f) ") 7 60 1280 1380 895.71
Drewer (f[&) [°) 13 20 130 280 117.69
Cat Ba Island (i7g) (2 19 10 20 1090 162.26
Syv'yu River (fk%1) [ 62 129 425 260.5 70
Kahlleite (fZ[) [ 16 52 20.7 25173 181.72
Lahmida (ZE3%7F) [ 43 6.8 153.2 1144.9 217.43
i N Catalan Coastal Ranges (PGB 1) 46 1 21 1570 142.48
IEHILAE IR Walnut Creek () [ 53 3.22 20.11 52.78 20.05
M (b E ) 93 0.08 7.1 550.41 39.77
Dupont GHS (32 [F H 45 4]y () 93 0.86 115.88 224.49 115.22
Btk (bR 85 0.09 4.06 32.9 5.67
Walnut Creek () (65 15 22.92 35.67 56.19 35.32
Beaver Meadow Creck (32[5) 1% 17 18.59 29.13 53.89 30.76
Joint Creek (3% ) [¢%) 10 23.93 29.49 35.57 29.52
West Valley () [ 30 21.69 28.92 4337 29.71
Irish Gulf (&) 1) 20 14.54 26.65 45.66 28.1
H-32 () ¢ 47 15.5 66.5 313.5 90.71
Zbrza (%) 1 62 10 165 530 167.74
JERE (Fh ) (7] 51 16.77 92.14 644.67 126.12
I (hEFEK) 7 73 5.61 103.44 590.76 130.91
BAL (hEEK) 7 70 9.09 149.65 1458.52 185.99
Vinini Creek (5[ PI#ELIH) [°) 84 6 54.5 737 123.44
2R A KR 4
XY5 core (P EFEK) o 47 16 62 211 79.75
THY CREBHL) ) 53 253 101.2 406.1 112.79
TR (P 119 0.4 32 3205 61.14
F5E (hEL) 54 17.5 91.95 384.1 124.76
Monitor Range (3 [E py4Eik ) ) 158 1.7 12.15 2963.8 492

tho(p) I RECM BRI TR B THR st 2 &

ZIRI B BIRSE AR L R BN 2 A s AR 2t e A S 11 SGPEUHE e i B H g 5 XU 2540,
(295, mT USRS B i 38 /R He S TOC T i Z Ml [B1290.01~100 mg/kg, “FH{EH0.51 mg/kg ; TOCKHIE
Kbk SR BOE 255347, 5 0.01~72.16 wt.% , “F-44{H



513

A S A 7 AR R VR JBE 57 VP BB AHI & R AR 5T 5

H93.65 wt.% (1) . HgBHh i % B 734, il RS2 Hh
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BARM He (B 48— R EL T 3T U AL, 5 3O IR(E X
BT . SURAE R KA = AH X SCik T i Hg 5 TOC
AR 1 B EOE S A0 (B12) , Hg & f i 25 0.06~
2963.8 ug/kg, FH{H 498.94 ng/kg; TOCTH 14 Fl Ky
0.006~56.31 wt.% , FYJ(EM1.77 wt.%. ML L, SGP
A e A Heg (A M TOCIA R K, Fric st iR Py
He & 2 E R TR AZE 1 962.4 ng/kg 12 3%
AR AT BE 2 FH T SGPEHE 42 UL 57 19 AN 58 J FHXTHIRAE £5c 4
VAL B E Y

HR A Hg 5 TOCH I s 78 i [E) il 195377, 1375

Ob7 b e B T S A T B I He M TOCHR FE A it 30, — 3548
SIS 2 2 U R AL AR A
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WEAE /3B T-508 401 298 F1111 Ma, Hg & 543 & s
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PR TCIEFINTOCIE BLAL , HiAR 3 Hg W B s 10 34 £
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OB D I TIPS ISR S 1103 BY 0N 1 b i) =0 DR E S
FHL (>506 Ma ) H4- Bl AU /K A KR4, AR il RE IR 24 5
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Abstract: Biological mass extinctions have occurred repeatedly throughout Earth's long history, especially since the Phanerozoic, when at least
five global mass extinctions have occurred, and mercury (Hg) has attracted much attention in the geologic record as a key clue linking these
events to the eruption of large igneous provinces. However, previous studies have tended to focus on Hg concentration anomalies over specific
periods of time with major events occurred, and have lacked a holistic understanding of the evolution of Hg over large scales of geologic history.
In addition, total organic carbon (TOC) as the main host for mercury in sediments, there are many unknowns about the co-evolutionary
relationship between TOC and Hg. Therefore, this study is based on the Hg and carbon records in The Sedimentary Geochemistry and
Paleoenvironments Project (SGP) database and data for the Big Five mass extinctions in recent years to solve the above problems. By observing
the changes of elemental concentration in each period, this study found that Hg and TOC had similar trends during the Phanerozoic period, and
the four highest Hg peaks recorded in the SGP database were found to be located at 508, 401, 298, and 111 Ma; And a positive correlation
between Hg and TOC concentrations in sediments was found by Spearman’s rho correlation coefficient and regression analysis. Comparing
previous interpretations of Hg concentration anomalies in the geologic record and studies of the relationship between Hg and TOC in sediments,
we explored possible factors contributing to Hg anomalies in sediments, and we suggest that: (1) The sources of Hg in the environment are
complex and varied, and anomalous accumulations of Hg in sedimentary rocks do not always originate from the LIP, and a combination of
possible factors needs to be considered when interpreting Hg concentration anomalies; (2) The relationship between Hg and TOC concentrations
in different lithologies shows significant differences. Data on Hg and TOC concentrations in carbonatites and siliciclastic clastic rocks work best
with zonal fitting, suggesting that Hg and TOC concentrations in sediments may be coupled differently in different depositional environments.
Hg and TOC concentrations in carbonatites and siliciclastic rocks may be linear in reducing environments and logarithmic in normal marine
environments, and Hg and TOC contents in siliciclastic rocks may be linear or logarithmic in high primary productivity environments.
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