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Fig. 1 Rock type versus P,0s relationships
1—BRE (—ARNEBEZEELAS —HNBRZERERGE —HRRELELGE s—EKELE —BAREKSE
T—BRBEAEKE S—EREKHE (P:Os FOuBRNFAMERRBLH M EHE)
1—Pyroxenolite, 2—Fine-biotite pyroxenolite, 3—Coarse grain biotite pyroxenolite, 4—Taxite orthoclase
pyroxenolite, 5—Orthoclase pyroxenolite, 6—Augite syenite, 7—Biotite augite syenite, 8—Orthoclase gabbro
(P;05 and Pe;Os contents of the same rock type, representing weighted
average values)
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Fig. 2 Subdivision plot for R;—R; of the igneous rocks
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Table 2 Petrochemical composition

F 5| & BAR 5 A & WK Si0, TiO, | AlQs | FeOs FeO | MnO | MgO
1 ®”oE # B & 40,38 | 1.58 5.11 7.42 6.18 0.19 12.74
2 L BrEERE 41.49 | 1.26 4,48 6.92 6.26 0.14 12,75
3 b: BREELRE 39,20 | 1.00 6.04 2.82 4.17 0.11 13.48
4 ®] O ERBERE 37.38 | 1.43 6.84 7.59 7.55 0.12 12.21
5 ®"OE £ BZBERE 38.30 | 0.59 3.40 2.96 4,02 0.15 11.44
5 b = BRoBWAS 36.34 | 1.54 9.42 2.98 5.68 0.10 12.89
7 : BEBERH 35.88 | 1.00 | 11.84 | 5.92 | 6.17 | 0.13 9.20
8 L1 _ B B % 38.02 | 1.66 4,68 | 10.09 6.38 0.13 9.69
9 W BRBERS 40,10 | 1.40 5.30 3.78 5.49 0.10 11.69
10 oW BReBERE 37.60 | 2.34 5.60 7.08 7.49 0.21 11.20
11 oW BEBEGE 39,01} 1.85 6.25 5.97 6.62 0.15 11.42
12 mo & BREEAE 38.45 | 1.81 9.00 3.63 5.74 0.12 14.23
13 W BEBERE 31.60 | 1.35 4.42 | 10.45 8.21 0.14 9.49
14 R BxEBERE 39.80 | 1.64 2,60 9.19 8.38 0.24 11.57
15 MK R=BERE 42,72 | 2,57 5.31 6.60 7.74 0.27 9.75
16 M BREMRE 39,09 | 1.67 5.86 6.30 6.75 0.16 11,02
17 ®”OE BEBEKERA 46,27 | 1.14 10.67 | 4.53 4.88 0.12 9.80
18 ® OFE E&EKE 48,97 | 1.19 14.64 | 3.18 4.60 0.13 6.55
19 - £ EkEKE 54,30 | 0.69 17.03 | 2.33 4.95 0.09 4.87
20 ®] O ReBHARERS 52.44 | 0.88 15.64 | 2.66 4.55 0.16 5.47
21 W = VREKSH 46,16 | 1.15 16.27 | 3.97 5.92 0.12 6.61
22 WoW EREEE 49.76 | 1.20 17.30 | 3.43 2.57 0.10 3.05
23 W v | BEAEES 52,28 | 1.10 |.17.46{ 3.07 3.61 0.10 7.31
24 PR LA REGEAELS 51.28 | 1.31 11.54 | 3.57 5.76 0.18 4,84
25 s AzBEAERS 57.04 | 1.90 16.17 | 5.28 1.59 0.01 1.04
26 ®/ OE @ E ¥ & 64.06 | 0.30 16.14 | 0.61 2.84 0.04 1.27
27 W = E ¥ # 53.68 | 0.10 22,76 | 2.02 1.60 0.13 0.61
28 P B 5 E ¥ # 57.59 | 0.12 16.04 | 2.34 3.56 0.12 1.79

B 2, 4 SIEWRMBU\B, 1981, REWRBG RANARE: 8.10.12,18 FIHLFEAFHMBARE, 1980, <HLIEEH
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of various igneous bodies

Ca0 K0 Na,0 P,Os H,0* F COo, s & | M/s m/f ox°
18.91 1.30 1.00 2,65 0.66 | 0.24 | 0.21 | 0.31 99.68 | 1.20 | 1.75 | 0.51
21.32 0.70 0.62 2,76 0.70 0.28 99.68 | 1.23 | 1.80 | 0.48
21.28 2,12 0.74 4,97 1.04 | 0.38 | 0.80 | o0.62 99,77 | 1.21 3.59 | 0.37
18.98 1.90 0.70 3.42 1.27 0.42 99.81 | 1.32 | 1.50 | 0.48
26,76 0.91 0.45 8.03 0.68 | 0.42 | 0.94 | 0.51 99.56 | 1.20 | 2.73 | 0.39
15.80 3.87 1.05 5.91 1.44 | 0.56 | 0.56 | 0.67 98.81 | 1.16 | 2.46 | 0.46
16.77 2,27 1.45 4.26 3.32 | 0.59 | 1.15 99,95 | 1.13 | 1.41 0.40
11.98 1.28 0.83 4.70 0.48 | 0.24 100,26 | 1.29 | 2,67 | 0.58
22,01 2,00 0.81 4,83 0.63 | 0.23 | 0.25 | 0.02 98.64 | 1.17 | 2.30 | 0.39
20.00 1.96 0.42 4.57 0.96 | 0.04 | 0.21 99,68 | 1.26 | 1.43 | 0.45
19.93 2.45 0.62 4.17 0.72 | 0.62 | 0.27 100.05 | 1.20 | 1.67 | 0.44
14.84 5.00 0.26 5.25 1.52 | 0,70 | 0.35 100,99 | 1.12 | 2.74 | 0.38
22,08 1.77 0.32 8.58 1.12 | 0.50 | 0.35 100,38 | 1.14 | 0.96 | 0.53
19.34 1.58 1.00 3.28 0.40 | 0.20 | o0.23 99.45 | 1.26 | 1.22 | o0.49
16.15 2.54 1.24 2.39 1.21 | 0.9 0.12 99,51 | 1.01 1.24 | 0.43
20,01 2,09 0.70 4,02 0.60 | 0.12 | 0.29 98.68 | 1.20 | 1.56 | 0.45
14.02 2,64 2,52 1.10 0.81 | 0.19 | 0.22 | 0.05 98.96 | 0.79 | 1.93 | 0.45
10,22 3.78 3.14 1.10 0.89 | 0.21 | o0.35 | o.72 99.67 | 0.54 | 1.54 | 0.38
5.98 3.45 4.45 0.68 0.90 0.29 99.81 | 0.35 | 1.17 | 0.28
7,04 2,89 3.60 0.99 1,03 | 0.12 | 0.35 | o.21 98.03 | 0.41 1.35 | 0.33
6.79 9.16 1.25 0.50 1.95 | 0.02 99.87 | 0.53 | 1.22 | 0.37
8.83 8,40 1.45 0.12 3.14 | 0.55 99.80 | 0.37 | 0.82 | 0.45
0.63 8.70 2,68 0.48 1.1 | 0.03 98.64 | 0.32 | 1.98 | 0.42
8.41 8.48 1.24 1.19 0.67 | 0.23 98.70 | 0.46 | 0.92 | 0.37
1.44 | 11.44 1.84 0.18 0.79 | 0.18 98,85 | 0.14 | 0.29 | 0.75
2.79 4.19 6.66 0.26 99,16 | 0.12 | 0.66 | 0.47
1.12 |  14.40 0.25 0.02 2,42 | 0.15 99,26 | 0.09 | 0.31 0.52
5.63 1 10.79 1.02 0.05 0.75 | 0.03 99.83 | 0.23 | 0.55 | 0.37
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Table 3 Correlation matrix for the P-rich rocks at the early stage

Si0, | fTiO; | Al,Os | Fes0, FeQ MgO Ca0 K0 NaO P P,0s
SOy | 0.4360 | 0.0538 |~0.0420] 0.1087 0.4944 |-0.5441 0.0779 0.1121 |-0.5828 |-0.8971
TiOy | 0.0579 | 0.4352| 0.6396 0.1142 |-0.4539 0.2619 |-0.2050 |—-0,2784 |-0.5751
Al;O; | -0.2755\~0.1667 |—0.0142 |-0.6902 0.6708 0.3207 |-0,2910 |-0.2633
Fey0; | 0.6653 |- 0.2263 0.0448 |-0.3413 {-0.3225 |[~0.2530 |—0.2102
FeO ] 0.0709 [—-0.2874 [—0.0263 {-0.1983 |-0.1938 |~0.3638
MgO | -0.3198 0.3337 |-0.2945 |-0.3599 |-0.4794
CaO | -0.6640 |[-0.3709 0.4575 0.7013
K0 | 0.0159 |-0.1377 [-0.1366
Na,0 ] 0.1392 |-0.0636
F ] 0.6944
PyOs |
v (IR (Variable number) = 11 N (BB (Sample number) = 27
24 R HIERFRM
Table 4 Theoretical expression of the related coefficient
BiEXM a =0,1 a =0.05 a =0.02 a =9,01
r B #H 0.3233 0.3809 0.445 1 0.4859

BB’ (Degree of freedom) f =27 -2=25
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Fig. 3 SiO~(K:O0+ Na;0)~P;04 correlation
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Table 5 Trace element contents of the early stage rocks of the complexes

Jo
3 #lpa| As | sb Ipb| so | Ga | cr | Ni [Mo | v {2zt | cul Zn| Co|sr|REE #;f'

]E 0.31{0.001 {0.01 [0.01{<C0.001 [0.005 {0.01 }0.005 {0,003 (0,005 ;0.001 (0,02 [0.03 ]0.003 {0.15/0.29 12
Wt 0.25]0,01 |o.001 [0.01f 0.001 [0.003 {0.03 |0.002 [0.003 [0.01 [0.02 {0.001 j0.003 [0.003 [0.15]0.25 10
MR 0.30 {0.001 {0.003 |0.01] 0.003 J0.003 j0.001 (0,001 [0.002 [0.003 0.001 j0.01 1{0.05 [0.001 [0.50{0.212 ] 5
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PETROCHEMISTRY AND PHOSPHORUS POTENTIALITY
OF THE PHOSPHATE DEPOSITS ASSOCIATED WITH
SLIGHTLY ALKALINE COMPLEXES IN CERTAIN
AREAS IN NORTHERN CHINA

Xia Xuehui

(Institute of Geology, Ministry of Chemical Industry, Zhuo Xian, Hebei)

Abstract

Studies have been made on the types, petrochemistry, acidity or alkalinity, ba-
sicity and trace element distribution of the rocks and the relations between the
phosphorus content and the NBO/T of primitive magmas of the phosphate deposits
of slightly alkaline complext type, with reference to the examples of the Zaozhu-
ang, Fanshan and Yangyuan deposits.

The studies suggest that phosphorus mineralization of this type of deposit is
closely related to the rock types of the conplexes and is controlled by both aSiO,
and uK;O. The basicity of the phosphatic rocks ranges between 1.01 and 1.32. The
NBO/T of primitive magmas is the main internmal cause of phosphorus enrichment.
Saturation of the magma with phosphorus and its enrichment and precipitation
call for the following conditions; (1) comnsiderable phosphorus enrichment occurs in
melanocratic rocks (biotite pyroxenite) of the ultrabasic complexes; (2) phosphorus
must migrate towards the loci where volatile constituents are concetrated; and
(3) phosphorus should not only enter more basic rocks but also join in the volatile
constituents. Phosphorus enrichment requires a mnatural combination of the two
factors.
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