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Constraint of extremely heterogeneous sulfur isotopes to the
genesis of the Dajiangping pyrite deposit in
Guangdong Province China
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Abstract: The Dajiangping deposit formed in the western margin of the Cathaysia plate after the Cryogenian in the
Yunfu area Guangdong Province China is a large-scale pyrite deposit with reserves of more than 200 million tons.
Based on the geological and geochemical characteristics of the deposit previous researchers have confirmed its genesis
of hydrothermal sedimentary. The pyrites of the deposit have extremely heterogeneous sulfur isotopic characteristics
( =26.7%0~24.5%0 range: 51.2%o) indicating relatively large differences comparing to the sulfur isotopes of the
typical hot water deposition ore deposits. This sulfur isotopic characteristics could not be perfectly explained by some
published genetic models. Based on geological observation of various profiles of various orebodies systematic
identification of rocks and minerals as well as sulfur isotopic analysis of sulfide mineral separates and in-situ
analysis of sulfur isotopes of sulfide by using Nano-SIMS the pyrite in the Dajiangping deposit has been classified
into six types formed in three genetic stages and then the hydrothermal sedimentary genetic model of the Dajiangping
deposit has been modified.
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Fig.1. The tectonic sketch map for the South China region ( A) and the geological map of the
(

Daganshan polymetallic districts in the western Guangdong ( B) ( modified from references 2-3 ).
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Fig.3. Sampling locations distributed in the Dajiangping deposit Guangdong Province China.
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Table 1. Analytical results of sulfur isotopes of pyrite separates from the Dajiangping pyrite deposit
3*S /%o
15DJP-5 v -7.9
15DJP-12 v 12. 8
15DJP-4 v +0.1m 18.3
15DJP-13 v +0.1m 0.8
15DJP-13-2 v +0.1m 2.4
15DJP-14 v +0.2 m 22.7
15DJP-15 v +1.0m 18.6
15DJP-16 1% +2.0m 4.8
15DJP-16-2 v +2.0m 5.9
15DJP-17a v +0.3 m 17.5
15DJP-17b v 15.8
15DJP-18 v +0.1m 17.7
15DJP-19a v +0.1 m 14.0
15DJP-19b v 12.5
15DJP-20 v +2.0m 18.6
15DJP-21 v +2.0m -12.3
15DJP-22a v +2.0m 15.4
15DJP-22b v 13.8
15DJP-36 1 3 19.7
15DJP-38 11| +0.5 m 19.9
15DJP-39 11| +0.3 m 20.7
15DJP-40 1 +2.0m 16.7
15DJP-41 I 4 -18.5
15DJP-43 I +2.0m 19.8
15DJP-44 I +5.0 m -19.2
15DJP-46 1 5 -26.7
15DJP-45 1 +3.0m Py 8.5
15DJP-48 I +5.0 m -26.1
15DJP-48-2 I -25.5
15DJP-25 I 10.2
15DJP-27 I 3.2
15DJP-28 I -6.8
15DJP-30 Il| -7.9
15DJP-31 Il| -9.9
15DJP-32 I -11.2
15DJP-33 I 14.0

tab

; 15DJPXX-2
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Fig.5. Sampling positions and variations of sulfur isotopes of pyrites from the III and IV ore bodies of the
Dajiangping deposit Guangdong Province China.
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2 Nano-SIMS
Table 2. In—situ sulfur isotopes of the pyrite from the Djiangping deposit by using Nano-SIMS
838, /%o 38, /%o 38, /%o 38, /%o

Py, 15djp—15-7_mg_1 19.3 16djp—31b-s1_mg_1 -8.5 15djp—46-s1_mg_3 -30.9
15djp-13-5_mg_1 5.3  15djp-15-7_mg.2  19.4 16djp-31b=1_mg 2 -7.6 15djp-46-2_mg_1 -28.5
15djp—13-5_mg_2 5.9 15djp—15-7_mg_3 19.4 16djp—31b-s1_mg_3 =7.7 15djp-46-s2_mg_2 -29.0
15djp—13-5_mg_3 4.0 15djp-15-8_mg_1 20.2 16djp-31b-s2_mg_2 -7.8 15djp—46-s2_mg_3 -28.5
15djp-13-6_mg_1 1.7  15djp-15-8_mg 2  20.8 16djp-31b=2_mg_1 -8.5  15djp-46=2_1_mg 1  -29.8
15djp—13-6_mg_2 2.3 15djp—15-8_mg_3 21.8 16djp-31b-s3_mg_2 -10.4 15djp—46-s3_mg_1 -28.8
15djp—13-6_mg_3 0.5 15djp—15-9_mg_1 20.5 16djp—31b-s3_mg_1 -10.7 15djp—46-s3_mg_2 -29.3
15djp-13-8_mg 1 1.3 15djp-15-9_mg 2  21.7 15djp-31b=sd_mg 2 -10.4  15djp-46-s4_mg_1 -30.0
15djp-13-8_mg 2 -2.4  15djp-15-9_mg 3  22.8 15djp-31b=4_mg 1 -11.2  15djp-46-s4_mg 2 -29.6
15djp-13-8_mg 3 -5.0  15djp-15-10_mg 1  21.8 15djp-31h-s5_mg_1 -7.2 15djp-46-s4_mg_3 -29.1
15djp-13-7_mg_1 2.6  15djp-15-10_mg 2 22.6 15djp-31b-s5_mg_2 -9.0 15djp-46-s5_mg_1 -29.5
15djp-13-7_mg_2 2.2 15djp-15-10_mg 3 22.9 15djp—31b-s5_mg_3 -9.6 15djp—46-s5_mg_2 -29.2
15djp-13-7_mg 3 2.6 Py, 15djp-31b=s11_mg 1 -9.9 15djp—46-5_mg_3 -29.9
15djp-13-1_mg_1 3.8 15djp-21_mg_3 -12.0 15djp-31bs11_mg_2 -9.7 15djp—46-s6_mg_1 -28.6
15djp-13-1_mg 2 6.6 15djp-21_mg 2 -11.9  15djp-31b=12_mg 1  -9.1 15djp—46-56_mg_2 -29.7
15djp-13-1_mg 3 6.0 15djp-21_mg 1 —11.0  15djp-31b=s12_1_mg 1  -9.0 15djp-46-s6_mg_3 -29.8
15djp-13-2_mg_1 0.8  15djp-21_1_mg 3 -14.0 15djp-31b=12_1_mg 2  -8.9  15djp-46=6_l_mg 1  -30.7
15djp-13-2_mg 2 0.6  15djp-21.2.mg 3 -13.7  15djp-31b=sl3_mg 1  -10.7  15djp-466_1_mg 2  -31.0
15djp-13-2_mg_3  -0.5 15djp-21_2_mg 2  -13.8 15djp-31b-s13_mg_2 -10.2 15djp—46-s6_2_mg_1 -31.2
15djp-13-3_mg 2 1.1  15djp-21 2_mg 1 -13.6 Py, 15djp-46-6_2_mg_2 -31.2
15djp-13-3_mg 3 0.7  15djp-21_I_mg 1 -13.2  15djp-31b=s6_mg 1 -8.8  15djp-46<6_3_mg 1  -30.2
15djp=13-3_mg_1 0.3 15djp-21_1_mg 2  -13.2 15djp-31b-s7_mg_1 -5.8 15djp-46-s6_3_mg_2 -30.4
15djp-13-3_mg 4 -0.1  15djp-21-5_mg 2  -9.8 15djp-31b=7_mg 2 -3.4  15djp-46-6_3_mg 3  -30.1
15djp-13-4_mg 1 7.6  15djp-21-5_mg_1 -10.8  15djp-31b-=s8_mg 2 —4.4  15djp-46<6_4 mg 1  -29.9
15djp-13-4_mg 2 6.1  15djp-21-3_mg 1 -11.2  15djp-31b=8_mg I -6.2  15djp-46=6_4_mg2  -29.9
15djp-13-4_mg 3 8.0  15djp-21-3_mg 2 -10.9  15djp-31b=9_mg_l -5.3  15djp-46-6_4_mg 3  -29.5

Py, 15djp-21-3_mg_3  -10.7  15djp-31b-s9_mg 2 -7.6  15djp-46-s11_mg_1 -29.4
15djp-15-1_mg 1 21.8  15djp-21-4_mg 1 -10.6  15djp-31b=9_mg 3 -2.9  15djp-46-s11_mg 2 -29.7
15djp-15-1_mg 2 22.0  15djp-21-4_mg 2 -10.7  15djp-31b=sld_mg 1  -4.9  15djp-46-s11_mg 3 -29.7
15djp-15-2_mg 1 18.7  15djp-21-6_mg_1 —10.8  15djp-31b=s14_mg2  -4.6  15djp-46=s12_mg 1 -30.9
15djp-15-2_mg 2 17.8  15djp-21-6_mg 2 -10.1  15djp-31b=sl4_mg 3  -4.5  15djp—46-s12_mg 2 -30.8
15djp—15-3_mg_1 18.3 15djp-21-6_mg_3  -10.6  15djp—31b=sl4_1_mg_1 -3.7 15djp—46-s12_mg_3 -31.4
15djp-15-3_mg.2  17.8  15djp-21-7_mg 1 -9.7  15djp-31b=sld_I_mg 2 6.8  15djp-46-s13_mg_l -32.9
15djp-15-4_mg 1 17.6  15djp-21-7_mg.2  -8.3  15djp-31b=sl4_1_mg 3  -3.5  15djp—46-s13_mg 2 -30.0
15djp-15-4_mg 2 17.5  15djp-21-8_mg 1 -12.6  15djp-31b-=s15_mg 1 1.2 15djp-46-13_mg_6 -29.0
15djp-15-5_mg 1 19.2  15djp-21-8_mg 2 -11.2  15djp-31b=s15_mg 2 0.2 15djp-46-13_mg_3 -29.4
15djp-15-5_mg 2 18.5  15djp-21-9_mg 1 -10.1  15djp-31b=s15_mg.3  -1.3  15djp-46-s13_mg 4 -29.8
15djp-15-6_mg_1  20.6  15djp-21-9_mg 2  -8.6 15djp-46-1_mg_1 -30.6  15djp-46s13_mg 5 -30.0
15djp-15-6_mg 2 20.8  15djp-21-10_mg 1 6.5 Py,s: 15djp-46-13_1_mg 1 -29.4
15djp—15-6_mg_3  21.3 15djp-21-10_mg_ 2  -5.8 15djp—46-s1_mg_2 -30.4
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Table 3. Description of various types of pyrites from the Dajiangping pyrite deposit
/pum 8*S pyerae / oo
20~40
Pym IV +2.5
200~400
Py ll 2~10 -4.2
Py ) 200~ 600 +20.2
Py, I ) 40~80 +19.3
Py IV - 100~ 600 -12.1
Py, M 10~200 -30.0
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Fig. 7. Characteristics of various types of pyrites and associated minerals from the
Dajiangping pyrite deposit Guangdong Province China.
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