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Table 1. Stratigraphic correlation of the studied region
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Fig. 2. Depositional model for the early Middle Proterozoic phosphate-bearing rocks from Haizhou
to Dawu.

1—Old land; 2—Dolomite, with wad bed at the bottom; 3—Argillite; 4—Carbonate rock; 5—Phosphorite.
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Table 3. Analyses of ores from the Haizhou type phosphorite deposits

' e ¥ M 4 D
5| %5 |fNE 2
SiO; | TiO, | AlO3 |FeyO3{ FeO | MnO | MgO | CaO | Na,O| K,0 | P,Os
1 | 94H40 | k1B AZEEKRE | 7.92]0.02[1.02]1.70]0.18[0.5011.14 [46.88[ 0.12 ] 0.37 |34. 43
2 91856 | fEH HEFEMKE  |19.65/0.0410.62]0.30(1.00 | 0.07 | 0.50 [43. 48| 0.06 | 0. 06 |31. 89
3 91S67 | THM | RO EBE KA (42.48|0.57 [ 8.04 | 3.14 [ 0.07 | 0.12( 0.65 (20.12( 0.28 | 5. 36 15. 76
4 | 91SP8 |f&#: | ZAHEBEKE  (34.50| 1.02(5.29 | 2,62 0.14 | 0.10| 0.72 |26. 38/ 0.40 | 2.53 |22. 90
5 | 91SP12 | f5#% ZEFBER S 32.00]0.50 | 6.15 | 1.80 [0.037/0. 027/ 0.76 |30.02] 0.41 | 2.34 |23. 31
6 | 91IP45 | MM Bz R KE 4.15(0.14 | 1.44 | 1.50 | 0.07 | 0. 06 | 0. 68 149.78| 0.09 | 0.52 |36. 10
7 91)76 | MM HzR#KE 1.15|0.01 | 0.2310.42{1.00 | 0.49.| 1.32 |[51.82] 0.08 | 0.01 |30.19
8 91F4 | FB% | BERIC AR KA (57.34]0.46 | 6.98 | 1.30 [ 1.00 [ 0.10{ 1.00 [13.80{ 0. 80 | 5. 61 |10. 64
9 | 90H136 | KIE | BRI A B KA 158.88|0.49 | 7.66 | 5.2710.12(0.18|1.46 [ 9.3810.12|4.73 | 6.83
10 | 91SP14 | B8 | R K ARBEK A 160.04) 0.30]13.56) 4.11 ] 0.56,) 0.11 | 0.58 1 7.05) 0.46 | 3.99 ] 6.01
11 | 91F27 | JBA | BEFRIEARBE KA [42.90] 0.28 | 3.2910.63 | 1.00 | 0.06 | 1.45 [25.76] 0.27 | 3.42 |19. 24
12 | 91JP38 | M HRBE IR 24.93]0.22|5.64 | 4.56 | 0.43 | 1.62|2.93129.71|0.08 | 1.78 |15. 35
13 | 91F25 | BB%&K | ZREEEEEKE [14.5100.16 | 3.44(1.38 | 1.00 | 0.10 | 0.04 [42.07( 0.42 | 1.83 |30. 10
14 | 91JP65 | ¥ BZHBKE 1.60(1.00|0.16|0.32 | 1.00 | 0.41 | 0.56 |53.54| 0.06 | 0.17 |32.90
15 | 91SP9 | 15# SRR 4.31]0.05]1.26|3.65]12.00]1.71]0.26]47.26] 0.05 | 0.10 |33.95
16 | 91H39 | KfE R KE 17.84]0.09 [ 1.9314.03]0.12]0.90|4.75 [35.06( 0.38 | 1.44 |22.50
we| e 5 % B %) Ca0 | MgO | Si0, [ALO,| €O, | F_
CO, | F |#% | mg |PO0s|CaO | PO | POs| PO; | PO
1 | 94H40 | kf§ BHERBEKS [2.88]3.20]3.28(100.85 ] 1.36 [0.024] 0.23 [0.029] 0.084 | 0.092
2 91S56 | fEW Hz RS KE 0.19|2.67|0.34| 99.68 | 1.36 [0.011| 0.62 [0.019| 0.006 | 0.084
3 91867 | TEW | BERKARBKE | 0.27]1.18 ) 1.12 | 98.89 | 1.28{0.033) 2.70 | 0.51 | 0.017 | 0.075
4 | 91SP8 | B =R HEBIKE 0.182.03|1.04 | 99.57 | 1.15 |0.027| 1.51 [0.231| 0.008 | ©.089
5 | 91SP12 | fE# | ZEREEBKE | 0.18|1.90|1.111100.37 | 1.29 [0.025| 1.37 |0.264| 0.008 | 0.082
6 | 91IP45 | Mg HERBERE 1.71(3.38 | 2.27 [ 100.20 | 1.38 [0.014( 0.12 | 0.04 | 0.047 | 0.094
7 91J76 | MM HZEREHKE  (11.18]1.51 [13.91] 101.14 | 1. 72 [0.025]| 0.04 [0.008| 0. 37 0. 06
8 91F4 | JEFR | BEEEARBEKSE | 1.45]0.64 ] 2.22]100.89 | 1.30 |0.072] 5.39 |0.656] 0.136 | 0.06
9 | 90H136 | KIE | BERKARBKE | 1.10]0.60 | 3.45| 99.17 | 1.37 |0.156| 8.62 |[1.122| 0.161 | 0.088
10 | 91SP14 | fH% | B A RBEIKES [ 0.05]0.50 | 2.82 | 100.15 | 1.17 |0.082| 9.99 |2.256] 0.008 | 0.093
11 | 91F27 | AR | BRK AR KE 11.00(1.32 | 1.52{100.14 | 1.34 |0.056] 2.23 (0. 171| 0.052 | 0.068
12 | 91JP38 | MM R KE 8.5211.2410.70 | (H;0) | 1.94 {0.098| 1. 62 [0.361| 0.565 | 0.081
13 | 91F25 | B'% =R EBKE 2.61]1.94]3.41] 99.40 | 1.40]0.001] 0.48 [0.114] 0.087 | 0.064
14 | 91JP65 | #EM HZEBKE 7.43(1.78|8.00] 99.50 | 1.63 | 0.01 | 0.05 [0.005| 0.226 | 0.054
15 | 91SP9 | 7 HRBKE 1.68 { 3.31 { 4.27 | 100.18 | 1.39 |0.006] 0.13 [0.037| 0.049 | 0.097
16 | 91H39 | KiE SRR 9.182.20[8.41| 99.69 | 1.56 [0.135] 0.79 |0.086] 0.408 | 0.098

E: R THAZT MR B AR, 1992
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Table 4. Characteristics of phosphatic enrichment
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Table 5. Chemical composition of individual apatite (in percentage)

S [P0

CaO TFe;O; AlL,O;  TiO, SiO; MgO MnO StO F CO; TR 0; &it

HP36 24.11 54.31  0.51

H40 #1.90 55.45 0.28

S25 (41.72 54.98 0.16

S56 #41.86 55.29  0.08

JP45 41.80 55.23- 0.35

J65 142.63 54.82 0.96

F13 @55 54.51 0.32

0.08 0.13 0. 38 0. 05 0. 08 0.12 3. 40 0.15 0.24 101.56
0.03 0.02 <0.01 0. 08 0.03 0.14 3.00 0. 34 0.50 101.77
0. 06 0. 20 0.28 0.03 0.01 0. 20 3.55 <0.01 0.74 101.93
0.01 <C0.01 0.58 0. 06 0. 02 0.05 3.70 0.14 0.03 101.82
0. 06 0. 06 0.58 0. 03 0. 03 0. 11 3.82 0. 32 0.14 102.53
<0.01 <C0.01 0.22 0. 05 0. 07 0. 08 3. 40 0.31 0.02 102.56

0. 07 0.32 1. 80 1. 80 0. 04 0.17 2.90 <0.01 0.52 101.38
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Fig. 3. Infrared absorption spectra of apatites.
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Table 6. Crystallochemical formulae and names of apatites

B3
5 R EA=5N : THaEH
aop Co
HP36 | 9.3719 | 6. 8827 | (Caa.s0Feo.05Sr0.01TRa.01)4.95 [ (Pz.0sTi0.03C0.02)2.0s012] Fo.s0 BHKE
H40 | 9.3818 | 6. 8935 | (Cas.a0Feo.02Sr0.01TRo. 010506 [ (P2z.99C0.04)3.03012] Fo.s0 MEWREBKA
S25 | 9.3819 | 6.8926 | (Cay.o7Feo.015r0. 01 TRo.0105.00 [ (P2.95Tio.01Si0.02)3.01012] Fo.s5 EBKE
S56 | 9.3653 | 6.8832 | (CaygsFeo.o1)s.94 [Pz 95Sio 05Co.0203.02012] Fo.or KRG
JP45 | 9. 3654 | 6.8829 | (Cay.seFeo.02Sro.01)as5 [ (P2 04Sio. 05Co.04)5.03012] Frooo - WEREBRKE
J65 | 9.3690 | 6.8797 | (CaqgrFeo.06)s.03 [ (P2 99Sin. 02Co.04)3.05012] Fo.e WEmEs KRG
F13 | 9.3698 | 6.8936 | (Cay g4Feo.0zMgo.02Sr0.0iTRo.0135.00 [ (P2.90Tin. 025101505 07012] Fo.rr | BBEKA

2.3.4 BREWETEIE 7 ABKERLTES RAFERELY, BIRE SREE &b
e, BBk 736.91X107°, B EE K 21. 04X 10°¢, (La/Yb), H 2. 99~14.10, B KA LT
BRI 4, AR A T BAIZEE]. 91765, 91556 #E 5 5 UTRB e 8 + 5o B4 AR
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Fig. 5. Metallogenic model of the Haizhou type phosphorite
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Abstract

The present paper has described in detail the Haizhou type phosphorite deposit in such as-
pects as its metallogenic geological stting, phosphate rocks and protolith, sedimentary facies of
phosphorite, gological features of ore deposits and mineralogy of apatite. Based on a study of
metallogenic regularity in combination with plate structure and modern metallogenic theory, the
authors divide the ore-forming process of the Haizhou type phosphorite deposit into three stages.
In the sedimentary stage, deposition of phosphate rocks was controlled mainly by lithofacies-pale-
ogeographical conditions and mostly took place in shallow areas of tablelands along margins of
basins. In the metamorphic stage, phosphate substances and phosphorite were concentrated
through such physical changes as dewatering and escape of CO;; metasomatism of migmatization
and partial melting led to remobilization and eventual crystallization or recrystallization of phos-
phate substance. In the reformation stage, there were obvious creeping flow folding and weather-
ing, which resulted in further enrichment of phosphate substance.

The Haizhou type phosphorite deposits are characterized by multiphase and multistage min-
eralization. Early strata of Middle Proterozoic, including Jinping Formation of Haizhou Group,
Shuangshan Formation of Feidong Group, Liuping Formation and Hutashi Formation of Susong
Group as well as lower member of Hongan Group, served as the source. After the formation of
phosphorite, factors such as metamorphism, metasomatism of migmatization and weathering
caused activation of phosphate substance, which was concentrated into phosphorite deposits that

exhibit typical stratabound features.



