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Geochemical characteristics and geological significance of mudstones
from Zhujiang formation of Huizhou depression
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Abstract ; In order to further discuss provenance attribute, tectonic setting and sedimentary environment of Zhujiang formation
in the Huizhou depression of Pearl River Mouth Basin, geochemical elements of mudstones in Zhujiang formation were com-
prehensively analyzed based on experimental data of the major elements, trace elements and rare earth elements of the 18
samples from 8 wells. The results show that the parent rocks of Zhujiang formation are mainly supracrustal felsic rocks. The
principal sources of detritus in the eastern region are derived from the mixed source of felsic and basic rocks, the principal
sources of detritus in the western region are derived from the felsic source, and the principal sources of detritus in the south-
ern region are derived from the felsic source and passive margin source. The tectonic setting of the eastern provenance is sim-
ilar to that of active continental margin, and the tectonic settings of the western and southern provenance are similar to that of
passive continental margin. The sedimentary water during Zhujiang formation period in the southern region was relatively deep
and in reduction condition. The sedimentary water in the western region was medium. The sedimentary water in the eastern
region was relatively shallow and in oxidation condition. The salinity of the eastern region was higher while the salinity of the
western and southern region was lower in Zhujiang formation. There was a warm-wet climate condition in the Zhujiang forma-
tion, but the warm-wet degree was relatively higher in the western and southern region, and at the same time it was relatively
lower in the eastern region.
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Fig.1 Simplified tectonic map of Huizhou depression

and diagram of sampled well location
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Table 1 Major element contents and element ratios of mudstone in Zhujiang formation %
Kk Jh-5 ﬁfi ALO; Ca0  Fe,05 K0 MgO MnO Na,0 P,05 Ti0, Si0, ;22%/3 A,lrzigj/ (R;%)/ fan o« b

7 X30 2. 2613 16.21 0.27 6.15 3.02 1.39 0.05 0.57 0.06 0.85 71.41 0.19 19. 05 5.15 73.64 0.22 8.58
# X30 2.4396 14.64 0.33  4.69 2.99 1.40 0.03 0.84 0.07 0.82 74.18 0.20 17.83 4.19 77.47 0.23 9.59
X X30 2.682112.28 1.47 4.57 2.59 1.33 0.05 0.51 0.08 0.72 76.42 0.21 17.16 2.61 73.26 0.05 10.81
B S 14.38 0.69 5.13 2.87 1.37 0.04 0.64 0.07 0.80 74.00 0.20 18.01 3.98 74.79 0.17 9.66
L11 2.3781 8.24 26.36 3.40 1.80 1.45 0.05 0.46 0.08 0.34 57.82 0.22 23.95 3.18 70.47 0.02 17.61
7 L11 2.3800 9.69 22.44 410 2.19 2.04 0.05 0.56 0.09 0.44 58.40 0.23 22.02 3.66 69.70 0.02 21.07
o L1l 2.381011.18 18.02 4.00 2.49 2.60 0.05 0.63 0.09 0.51 60.43 0.22 22.07 4.12 70.02 0.02 23.27
X L12 2.506113.84 20.46 3.06 2.75 1.70 0.04 0.52 0.06 0.50 57.08 0.20 27.69 3.28 74.70 0.03 12.29
B 2.5087 9.51 20.86 2.86 2.19 2.13 0.04 0.64 0.08 0.47 61.23 0.23 20. 42 3.31 67.94 0.02 22.37
M 10.49 21.63 3.48 2.28 1.98 0.04 0.56 0.08 0.45 58.99 0.22 23.23 3.51 70.57 0.02 19.32
H21 2.9245 15.42 0.24 5.46 3.65 1.29 0.03 0.56 0.07 0.81 72.47 0.24 19. 05 5.36  74.35 0.32 8.37
H22 2.9350 17.36 0.14 4.60 3.93 1.59 0.03 0.41 0.06 0.78 71.09 0.23 22.16  11.16 76.94 0.51 9.16
H26 2.337217.69 0.21 5.38 3.46 1.57 0.07 0.37 0.12 0.797 0.34 0.20 22.48 7.32 78.81 0.34 8.90
H26 2.3938 17.57 0.16 4.35 3.61 1.35 0.02 0.50 0.10 0.79 71.55 0.21 22.17 8.42 77.75 0.52 7.68
ﬁq H32 2.8440 13.63 0.18 6.19 2.84 0.75 0.03 0.64 0.06 0.74 74.94 0.21 18.33 4.21 75.35 0.38 5.51
E{S H32 2.8463 11.84 0.09 3.73 2.88 0.62 0.02 0.51 0.05 0.62 79.63 0.24 19.26 6.65 74.10 0.70 5.27
5% H32 2.8557 15.58 0.11 5.45 3.42 1.01 0.04 0.56 0.06 0.85 72.93 0.22 18.27 9.60 76.36 0.77 6.47
H33 2.2380 11.80 0.20 3.96 3.10 0.75 0.02 0.59 0.06 0.71 78.80 0.26 16. 56 3.85 71.55 0.30 6.40
H33 2.2539 15.06 0.26 5.03 3.39 0.79 0.02 0.62 0.05 0.74 74.04 0.23 20. 47 3.05 74.42 0.29 5.24
H33 2.3400 13.16 0.17 5.55 3.37 0.73 0.05 0.36 0.06 0.76 75.79 0.26 17. 21 4.31 74.25 0.35 5.57
FH(H 14.91 0.18 4.97 3.37 1.05 0.03 0.51 0.07 0.76 74.16 0.23 19. 60 6.39 75.39 0.45 6.86
BAEE 13.59 6.22 4.58 2.98 1.36 0.04 0.55 0.07 0.68 69.92 0.22 20. 34 5.19 73.95 0.28 10.79

PAAS 18.88 1.29 7.18 3.68 2.19 0.11 1.19 0.16 0.99 62.40

1 :MgO/Ca0 H' CaO 4 CaO B Na, O B F i (24 CaO AYEE/REUK T Na, O B, B Na, O BIME, /NT Na, O BF, B CaO AOME) 5fcpu NALFIRAS
$8%0;a=1000x(St/Ca) ;6=100x( MgO/Al, 04 ) ; PAAS SR K FIF A b 004,
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Table 2 Trace element contents of mudstone in Zhujiang formation 107¢
X H5 I-ZI%En Sc v Cr Co Cu Rb Sr Ir Nb Ba Hf Ta Th U V/Cr Sr/Ba
g X30 2.2613 12.37 105.49 70.78 14.10 30.38 164.09 60.56 139.19 18.60 393.67 5.25 1.82 18.59 3.77 1.49 0.15
W X30 2.4396 11.12 91.38 69.20 12.10 69.07 144.99 75.50 149.09 17.58 361.44 5.81 1.73 18.37 3.81 1.32 0.21
X X30 2.6821 9.37 78.41 55.47 10.17 24.37 134.94 73.12 173.07 15.03 296.13 6.46 1.43 15.20 3.54 1.41 0.25
i I E 10.95 91.76 65.15 12.12 41.27 148.01 69.73 153.78 17.07 350.41 5.84 1.66 17.39 3.71 1.41 0.20
LIl 2.3781 6.01 44.91 37.84 6.97 16.49 81.42 561.69 64.95 8.03 174.25 2.43 0.73 10.01 2.02 1.19 3.22
Z LIl 2.3800 7.30 53.38 47.43 8.59 15.58 95.31 488.28 77.51 9.66 188.88 2.92 0.84 10.82 2.12 1.13 2.59
¥ LIl 2.3810 8.27 60.51 55.62 8.55 11.83109.85 430.20 83.07 11.06 218.40 3.20 0.95 12.39 2.54 1.09 1.97
X LI2 2.5061 10.51 80.79 58.33 8.86 17.19 142.51 591.64 92.38 12.94 282.81 3.47 1.52 19.51 3.15 1.38 2.09
o112 2.5087 8.32 58.52 53.90 8.88 62.48 108.37 512.51 91.28 12.12 233.90 3.44 1.23 12.68 2.55 1.09 2.19
TFHE 8.08 59.62 50.63 8.37 24.71 107.49 516.86 81.84 10.76 219.65 3.09 1.05 13.08 2.48 1.17 2.41
H21 2.9245 11.79 99.27 68.24 8.79 27.16 173.19 77.32 147.63 17.38 351.57 5.63 1.59 20.29 4.56 1.45 0.22
H22 2.9350 15.30 124.83 85.02 12.31 59.97 223.47 73.12 162.41 19.37 398.08 6.04 1.82 24.46 4.99 1.47 0.18
H26 2.3372 14.18 117.86 74.06 14.13 37.00 180.33 73.77 133.23 16.60 349.49 5.01 1.54 22.32 4.22 1.59 0.21
H26 2.3938 13.38 112.57 73.62 8.29 39.55 181.20 83.18 125.36 17.81 370.68 4.56 1.67 23.12 4.07 1.53 0.22
@ H32 2.8440 11.72 93.68 62.86 6.23 25.51 160.85 67.39 203.37 19.28 356.70 7.90 2.22 22.86 5.72 1.49 0.19
§ H32 2.8463 9.34 70.38 50.67 4.22 16.80 154.60 65.47 197.49 15.56 347.57 7.93 1.56 21.48 4.12 1.39 0.19
gy H32 2.8557 13.28 117.29 82.74 7.86 27.43 189.82 81.38 219.49 20.86 423.10 8.35 1.98 23.94 5.40 1.42 0.19
H33 2.2380 9.61 77.25 56.57 6.34 14.71 158.98 59.76 184.82 17.95 474.86 7.18 1.84 18.43 4.31 1.37 0.13
H33 2.2539 11.63207.96 91.27 7.70 20.26 181.80 74.67 161.18 19.06 594.10 6.06 1.73 22.21 4.81 2.28 0.13
H33 2.3400 11.13101.70 70.09 8.41 30.65 167.68 58.70 157.32 17.62 423.68 5.96 1.70 20.89 6.23 1.45 0.14
FHIE 12.14 112.28 71.51 8.43 29.90 177.19 71.48 169.23 18.15 408.98 6.46 1.76 22.00 4.84 1.54 0.18
HOEIE 10.81 94.23 64.65 9.03 30.36 152.97 194.90 142.38 15.92 346.63 5.42 1.55 18.75 4.00 1.42 0.80
[t 11.00 60.00 35.00 10.00 25.00 112.00 350.0 190.00 25.00 550.00 5.80 2.20 10.70 2.80
THbE 36. 00 285. 00 235.00 35.00 90.00 5.30230.0 70.00 6.00 150.00 2.10 0.60 1.06 0.28
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Fig.2 Chondrite-normalized REE distribution patterns
for mudstone in Zhujiang formation
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Table 3 REE contents and element ratios of mudstone in Zhujiang formation 107¢
X 5 WE H/km  La Ce Pr Nd Sm Eu Gd Th Dy Ho Er Tm

X30 2.2613 39.58 77.39 8.48 31.86 5.61 1.12 5.38 0.78 4.69 0.98 2.95 0.44
X30 2.4396 42.76 87.04 9.45 36.37 6.92 1.32 6.36 0.94 5.21 1. 06 3.05 0.43
X30 2.6821 33.80 67.98 7.73 28.83 5.77 1.08 5.73 0. 85 4.82 1.00 2.82 0.42

?ﬁ T 38.71 77.47 8.55 32.36 6.10 1.17 5.82  0.86  4.91 1.01 2.94  0.43
rjg H5 WE H/km  Yb Lu Y YREE LREE/HREE 3Ce 8Eu  (La’Yb)y (La’Sm)y (Gd/Yb)y
" X30 2.2613 3.04  0.44 25.07 182.74 3.75 .04  0.62 9.34 4.55 1.46
X30 2.4396 3.01  0.43 25.76 204.34 3.98 1.06 0.6l 10. 20 3.99 1.75
X30 2.6821 2.77  0.42  25.87 164.02 3.25 .03 0.57 8.74 3.78 1.71
FHIE 2.94  0.43 25.57 183.70 3.66 1.04  0.60 9.43 4.11 1.64
[X Bk HE WE H'km La Ce Pr Nd Sm Eu Gd Th Dy Ho Er Tm

LI1  2.3781 21.64 44.42 4.90 18.74 3.49 0. 68 3.38 0.49 2.62 0.53 1. 50 0.22
Ll11 2.3800 24.57 49.57 5.54 21.06 3.89 0.75 3.75 0.54 2.99 0.59 1. 69 0.24
L1l  2.3810 26.18 53.46 5.92 22.49 4.15 0.83 4.07 0.55 3.14 0.63 1. 84 0.26
L12  2.5061 38.82 84.17 8. 88 32.47 6.34 1.22 5. 84 0. 80 4.61 0.89 2.51 0.36
LI2  2.5087 28.90 58.64 6.58 24.75 4. 69 0. 88 4.47 0. 62 3.51 0.72 1.99 0.29

% FHIME 28.02 58.05 6.36  23.90  4.51 0.87 430 0.60 3.37  0.67 1.91 0.27
FX 5 WREEH/km  Yb Lu Y YREE  LREE/HREE 3Ce 8Eu  (La/Yb)y (La/Sm)y (Gd/Yb),
I LIl 2.3781 1.33  0.19 13.62 104.14 3.93 1.06  0.61 11.63 4.00 2.10
LIl 2.3800 1.56  0.23 14.82 116.96 3.99 1.04  0.60 11.29 4.08 1.99
LI1  2.3810 1.75 0.25 15.82 125.53 3.99 1.05  0.62 10. 73 4.07 1.92
LI2  2.5061 2.38  0.35 21.62 189.66 4.37 .11 0.61 11. 69 3.95 2.03
LI2  2.5087 1.85 0.26 17.61 138.13 3.97 .04  0.59 11.23 3.98 2.00
T .77  0.26  16.70 134.89 4.05 1.06  0.61 11.31 4.02 2.01
X B HE HWEHm La Ce Pr Nd Sm Eu Gd Th Dy Ho Er Tm
H21  2.9245 42.63 87.01 9.76  36.40  7.02 1.25  6.55 1.01 5.82 1.19  3.55  0.53
H22  2.9350 51.73 106.44 11.92  44.59  8.33 1.45 7.8 1.06  5.99 .20 3.55  0.53
H26  2.3372 45.99 94.93 10.71  41.45  8.39 1.63  8.17 .16  6.69 1.31 3.78  0.53
H26  2.3938 45.07 93.77 10.22  39.33 7.19 .39  6.95 1.01 5.70 1.18  3.40  0.48
H32 2.8440 44.90 91.25 10.16 39.05 6.97 .14 7.07 .03  6.16 1.27  3.75  0.56
H32 2.8463 37.34 73.55 8.16 30.78 5.8  0.99 567 0.8 515 1.04  3.12  0.45
H32 2.8557 51.01 98.50 10.91 39.86 7.12 1.26  6.67 1.00  6.04 1.29 3.87  0.60
H33  2.2380 38.05 74.12 8.22  30.57 5.46 .03 5.45 0.77 4.66 1.01 2,92 0.46
H33  2.2539 39.66 83.48 9.24 3520 6.72 1.37  6.25 0.93 550 1.15 3.28  0.48
H33  2.3400 44.36 93.06 10.43  39.13  7.58 1.41 7.41 .05 6.19 1.26  3.66  0.53
T'*i FHIME 44.07 89.61 9.97 37.64 7.06 1.29  6.80 0.98  5.79 1.19  3.49  0.52
§ H5 WE H/km  Yb Lu Y YREE LREE/HREE 8Ce 8Eu (La/Yb)y (La’Sm)y (Gd/Yb),
I H21  2.9245 3.52  0.54 29.25 206.77 3.54 .05  0.56 8.68 3.92 1.54
H22  2.9350 3.56  0.54 29.98 248.67 4.14 1.05  0.55 10. 43 4.01 1. 81
H26 2.3372 3.49  0.52 31.72 228.73 3.54 1.05  0.60 9.44 3.54 1.94
H26  2.3938 3.23  0.48 28.64 219.39 3.86 1.07  0.60 10. 02 4.05 1.78
H32 2.8440 3.88  0.58 32.62 217.77 3. 40 .05  0.50 8.30 4.16 1.51
H32 2.8463 3.20  0.48 26.88 176.64 3.34 1.03  0.53 8.36 4.12 1. 46
H32 2.8557 3.95  0.61 33.35 232.69 3.64 .02 0.56 9.27 4.62 1.40
H33  2.2380 3.05  0.45 25.47 176.20 3.56 .03  0.58 8.94 4.50 1.48
H33  2.2539 3.36  0.51 26.96 197.13 3.63 1.07  0.65 8. 47 3.81 1.54
H33  2.3400 3.62  0.52  29.64 220.21 3. 64 1.06  0.57 8.79 3.78 1. 69
SEH 3.49  0.52  29.45 212.42 3.63 .05  0.57 9.07 4.05 1.61
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Fig.4 Discrimination diagram for provenance attribute of mudstone in Zhujiang formation
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Fig.5 Discrimination diagram for tectonic setting of mudstone in Zhujiang formation
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