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The Application of Cd Isotopes in the Paleo-environment Reconstruction: A Case Study of
the Frasnian—Famennian Mass Extinction Event in the Late Devonian
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Abstract: Phosphorus is an essential nutrient for marine primary organisms. The excellent linear relationship between dis—
solved Cd and P in modern seawater indicates that Cd may be used as a nutrient element for marine primary organisms.
The preference of phytoplankton to absorb light Cd isotopes makes the change of Cd isotopes in seawater closely related to
the change of marine primary productivity. At present Cd isotopes have been successfully used in the reconstruction of
marine primary productivity at the turn of the Permian-Triassic periods. The Cd isotopic data of the Late Devonian Frasian—
Famenian boundary ( FFB) Yangdi profile in the Guilin area Guangxi show that §'“Cd values of carbonates below the
FFB are relatively heavy in a range varying from 0. 03%o to 0. 49%0 indicating a relatively high marine primary productivi—
ty then those of carbonates in the FFB are abruptly decreased to negative in a range varying from —0. 44%o to —0. 01%o
suggesting a rapid decline of the marine primary productivity and finally those of carbonates above the FFB are returned to
normal levels varying from —0. 04%o to 0. 13%0 indicating a recovery of the marine primary productivity after the F¥ mass
extinction event. Therefore it is believed that the abrupt decline of marine primary productivity had resulted in the de—
struction of food chain in the marine ecosystem and subsequently the FFB mass extinction event.
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Fig.1 Palaeogeographic reconstruction of South China during the Late Devonian
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1 Cd 8'cd  d'Med”
Table 1 The Cd concentrations §'*Cd and calibrated 3'"*Cd" values of carbonates in the Yangdi profile
3" Cd/ %o 3'Med” Cd 3" Cd/ %o 3'cd” Cd
(2sd n=3) ) %0 /( ng/g) fm (2sd n=3) ) /%o /( pg/g)
GXFF-3 4.9 0.13 0.02 0.35 0.18 GXFF-38 25.6 0.15 0.10 0.30 0.05
GXFF-6 8.4 0.49 0.12 0.77 0. 06 GXFF-39 26.3 0.26 0. 06 0.49 0.04
GXFF-8 11.2 0.18 0.01 0.41 0. 06 GXFF-40F 27.22 -0.05 0.01 0.08 0.21
GXFF-10 12.5 0.09 0.04 0.32 0.08 GXFF-40H 27. 44 -0.24 0.04 -0.10 0.05
GXFF-2 15.7 0.41 0. 04 0. 63 0.08 GXFF-401 27.55 -0.08 0.03 0.05 0.05
GXFF-14 16. 8 0.09 0. 00 0.30 0.07 GXFF-40M 27.96 -0.44 0.03 -0.17 0.02
GXFF-16 17.8 0.18 0.02 0.38 0.05 GXFF-40N 28.02 -0.19 0.04 0.04 0.12
GXFF-18 18. 1 0.17 0.01 0.32 0.12 GXFF-400Q 28.24 -0.01 0.02 0.21 0.03
GXFF21 18.7 0.20 0. 04 0.41 0.09 GXFF-40T 28. 46 -0. 04 0.05 0.23 0.02
GXFF24 19.7 0.03 0.16 0.21 0.04 GXFF-40U 28. 56 -0.12 0.02 0.14 0.03
GXFF28 21.9 0.21 0.08 0.41 0.04 GXFF-41 28.7 -0.11 0.03 0.14 0.05
GXFF-30 22.6 0.20 0.02 0. 40 0. 06 GXFF-43 29.3 -0. 04 0.01 0.21 0.07
GXFF-33 23.7 0.13 0.04 0.31 0.10 GXFF-45 30.2 0.13 0.08 0.36 0.22
GXFF-36 24.1 0.12 0.02 0.32 0.07 GXFF-47 31.4 0.01 0.01 0.20 0.11
2
Table 2 Concentrations of major and trace elements for carbonates in the Yangdi profile
/m Al/% Ti/( wg/g) Yy /Hoy Mn/Sr P/( pg/g) Fe/% Zn/( wnglg)
GXFF3 4.9 0.11 0. 021 1.97 1.74 140 0.15 23
GXFF-6 8.4 0.16 0. 008 2.23 0.58 90 0.1 7
GXFF-8 11.2 0. 06 <0. 005 2.01 1.11 130 0. 06 4
GXFF-10 12.5 0.41 0.021 1.98 1.51 140 0.34 12
GXFF-12 15.7 0.3 0.015 1.93 0.53 110 0.29 7
GXFF-14 16. 8 0.76 0. 037 1. 89 1.23 50 0.35 13
GXFF-16 17.8 0. 47 0.024 1. 88 0.97 100 0.35 8
GXFF-18 18. 1 0.11 0.012 1. 64 1. 19 160 0.4 13
GXFF-21 18.7 0.1 0.012 1. 89 1.43 120 0.33 10
GXFF24 19.7 0.39 0.02 1.76 0.77 60 0.35 6
GXFF-28 21.9 0. 87 0. 043 1. 82 0.9 170 0.63 16
GXFF-30 22.6 0.28 0.04 1.85 0.99 140 0.71 15
GXFF-33 23.7 0.24 0.03 1.76 0.9 120 0.51 21
GXFF-36 24.1 0.52 0. 026 1. 86 0.6 90 0.55 16
GXFF-38 25.6 0. 81 0.039 1.74 0.7 110 0.4 15
GXFF-39 26.3 0.8 0. 041 1.67 0.53 110 0.41 13
GXFF-40F 27.22 0.26 0.014 2 0.2 90 0.2 7
GXFF-40H 27.44 0.18 0.01 1.56 0.35 180 0.11
GXFF-401 27.55 0.04 <0. 005 1.56 0. 49 110 0.03
GXFF-40M 27.96 0.02 <0. 005 2. 14 0.9 200 0. 05 <2
GXFF-40N 28.02 0.21 0.01 1.99 0.76 670 0.13 10
GXFF-400Q 28.24 0.07 0. 008 1.94 0.91 110 0.16
GXFF-40T 28. 46 0.24 0.012 2.16 1. 08 70 0.16
GXFF-40U 28. 56 0.32 0.017 2.12 0.94 220 0.14
GXFF-41 28.7 0.36 0.018 2.07 1. 47 140 0.75 17
GXFF-43 29.3 0.59 0.03 2.07 1.96 140 0.42 15
GXFF-45 30.2 0.58 0. 031 1.99 1. 86 140 1.25 52
GXFF-47 31.4 1.55 0. 081 1.78 1.31 180 0. 81 16
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Cd o o
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