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A discussion on the mineralization-related granite in the Muluozhai REE ore
deposit, Sichuan Province and its significance
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Abstract: Based on studies of petrology, petrochemistry and REE geochemistry of the Muluozhai REE ore de-
posit in Sichuan and the granite related to REE mineralization, it is known that the granite is nordmarkite in-
stead of previously-considered biotite granite. From the study of Pb-Sr-Nd isotopic geochemistry, it is shown
that the nordmarkite and ores in this area are characterized by deep source or even mantle source rocks. Obvious-
ly, the granite is different from the biotite granite which is generally regarded as a rock with crust source. Ig-
neous rock related to mineralization of the Muluozhai ore deposit in Mianning County is similar to that of the
Maoniuping ore deposit, a large-size REE ore deposit in the same county. They are both nordmarkite and have

similar metallogenic features. The confirmation of the Muluozhai nordmarkite is of great significance in under-
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standing regional magmatism and searching for REE mineral resources of the same kind.
Key words: petrology; petrochemistry; REE geochemistry; petrogenesis; Pb-Sr-Nd isotope; Muluozhai REE

deposit in Sichuan Province
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Fig. 1 Geological and tectonic sketch map of the REE ore belt in Panxi rift modified after Wang Denghong et al. 2001
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I—Himalayan REE-rich alkaline complex 2—Indosinian syenite 3—Indosinian alkaline granite 4—Yanshanian alkaline granite 5—basement
fracture 6—area of the Mesozoic pericontinental marine facies 7—area of the Presinian old land 8—area of the Palacozoic

and Mesozoic continental strata 9—river 10—boundary of tectonic unit 11—working area
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Fig. 2 Cross section showing the relationship between
nordmarkite and REE and fluorite mineralization in the
Muluozhai REE deposit
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NS I—metamorphic basic rock 2—nordmarkite 3—
pegmatitic granite 4—massive fluorite 5—carbonatized
metamorphic basic rock 6—REE and fluorite ore vein

7—fracture zone 8—alkali granite porphyry
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Fig. 3 Microphotos of ore-bearing rocks
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girine-augiteaggregates distributed as networks in nordmarkite single polarized c—bastnaesite in alkali granite cross polarized d—coarse-grained
feldspar penetrated by quartz distributed as fine-grained aggregates in alkali granite single polarized e—fine-grained quartz distributed around the
grains of feldspar phenocryst in alkali granite porphyry forming pearlitic texture cross polarized f{—bastnaesite in fine-grained calcite ores cross
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1 SiO, 66.82% —67.07% Q-A-P
66.95% K,O+Na,O 10.05% ~11.00% P o
10.53% Na,0O K,O  0.80—~1.08 Q-Ab-Or 5
0.94 AKI K,0+ Na,O Al,Os 750 ~ 800°C
0.97~1.02 1.00 A.
R. 4.13 DI 88.43~88.44 SiO, 75.94% K,O +
88.44 Na,O  9.24% Na,O K,O 1.47 AKI 1.01
1995 Q-A-P A.R.  5.52 DI 97.74
1 wp %
Table 1 Major element compositions of the igneous rocks in the Muluozhai REE deposit Sichuan Province
ML-001 ML-011 MO”" ML-012 MLZ-8 MLZ-9
SiO, 67.07 66.82 67.52~69.15 75.94 71.37 71.82
TiO, 0.27 0.53 0.15~0.24 0.09 0.22 0.20
ALO; 14.30 14.29 14.20—14.80 13.02 14.52 15.21
Fe;O; 2.22 2.27 5 0.16 1.08 0.59
FeO 1.06 1.13 1.25~1.68 0.52 0.95 0.64
MnO 0.08 0.12 0.03~0.05 0.01 0.06 0.04
MgO 1.32 0.85 0.30~0.45 0.10 0.27 0.05
CaO 1.69 2.18 1.17~1.87 0.31 0.89 0.15
Na,O 4.88 5.21 5.07~6.18 5.50 5.36 5.07
K,O 6.12 4.84 4.43~5.94 3.74 4.74 5.72
P,0s 0.35 0.21 0.07~0.12 0.02 0.13 0.05
H;O" 0.52 0.66 0.30 0.24 0.50
CO, 0.10 0.23 0.19 0.19 0.16
0.42 0.52 1.24~2.66 0.47 0.30 0.38
F 0.18 0.12 — 0.12 0.07 0.07
100. 58 99.98 98.83~100.00 100.49 100.39 100. 65
AKI 1.02 0.97 0.97~1.69 1.01 0.96 0.96
K,;O+ Na,O 11.00 10.05 10.05~11.02 9.24 10.10 10.79
Na,O K,O 0.80 1.08 1.02~1.40 1.47 1.13 0.89
A.R. 4.13 4.13 4.04~4.91 5.52 4.80 4.89
Q 12.30 14.60 12.49~17.07 29.08 20.34 20.07
C 0.00 0.00 0.00 0.00 0.00 0.52
Or 36.40 29.05 26.18~35.10 22.23 28.12 33.96
Ab 39.73 44.78 42.90~48.58 46.42 45.54 43.10
An 0.00 1.33 0.00~1.28 0.00 1.57 0.45
Hm 0.00 0.56 0.39~1.51 0.00 0.00 0.00
Ac 1.61 0.00 0.00~3.27 0.35 0.00 0.00
Di 5.00 5.66 1.50~2.20 1.23 1.73 0.00
Mt 2.44 2.54 2.34~2.48 0.06 1.57 0.86
DI 88.44 88.43 83.93~98.36 97.74 94.00 97.12
XRF 1g 1000C Sh FeO
* 1995

. 1961.

. 1—81.
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Table 2 REE contents and characteristic values of igneous rocks in the Muluozhai REE deposit Sichuan Province

ML-001 ML-011 MO* ML-012 MLZ-8 MLZ-9
La 191 307 158 ~1124 274 143 280
Ce 397 586 285~1725 431 274 450
Pr 47.8 65.1 32~188 40.3 29.9 44.2
Nd 181 225 94~528 120 101 139
Sm 30.1 34.7 14~44 12.1 15.2 18.4
Eu 7.34 7.64 0.75~17.5 2.16 3.51 3.86
Gd 20.0 19.4 9.3~31 4.82 8.92 9.42
Th 2.35 2.36 1.1-2.4 0.45 1.12 1.05
Dy 10.3 10.3 3.6-5.8 1.70 4.97 4.68
Ho 1.60 1.58 0.5~0.8 0.26 0.81 0.73
Er 3.77 4.02 1.3~2.4 0.83 2.02 2.09
Tm 0.43 0.44 0.2~0.3 0.09 0.24 0.24
Yb 2.32 2.72 1.3~2.4 0.56 1.43 1.31
Lu 0.32 0.36 0.2~0.3 0.09 0.21 0.18
> REE 895.3 1266.6 605.70~3205.4 888.4 586.3 955.2
LREE HREE 20.79 29.76 14.33~56.33 99.95 28.73 47.49
Eu Eu” 0.86 0.82 0.52~0.96 0.73 0.85 0.80
Ce Ce” 0.97 0.95 0.83~0.92 0.88 0.96 0.88
ICP-MS * 1995
LREE HREE 0.512 393 2%°ph 204 phH = 18. 289 4 ~ 18. 432 9
28.73~—47.49 38.11 207ph 24Pphp = 15.616 9 ~ 15. 668 2 2% pp 24 ph =
Eu Ce Eu Eu®  0.80~0.85 38.6077~38.8963 EM I
0.83 Ce Ce* 0.88~0.96 0.92 87q, 86Q, —143N 4 144Nd 7
EM I
4 Pb-Sr-Nd
Sr Nd Pb
3 875r 8651‘ _143Nd 144Nd
7 3 5

87Qr 86y =

0.706 598 ~0.707 272 " Nd " Nd = 0.512297 ~

3
Table 3 Sr Nd and Pb isotope compositions of feldspar and calcite in the Muluozhai REE deposit Sichuan Province
87Sr 8(>Sr 143Nd 144Nd Zl]GPb 2()4Pb 2()7Pb 2()4Pb Zl)SPb 204Pb
ML-001 0.706 811 0.512 369 18.3156 15.623 1 38.6239
ML-011 0.707 272 0.512 368 18.4329 15.6235 38.896 3
ML-008 0.706 581 0.512413 18.289 4 15.6172 38.607 7
ML-009 0.706 601 0.512297 18.294 8 15.620 8 38.6205
MLZ-6 0.706 598 0.512 356 18.3457 15.668 2 38.786 5
MLZ-8 0.706 946 0.512 393 18.278 7 15.6169 38.6209
Pb Sr Nd
Finnigan TRITON TI Pb<1 ng NBS-981 208pp 200ph =2, 164 41 +
0.000 97 27Pb 2PhL=0.914 39 +0.000 17 2*Pb 2Pb=0.059 003 + 0. 000 084 >*Pb 2°pPhp 208pp, 206p}, 0.05%
0.005% Sr Nd Rb=350x10""g g Sr=350x10""g g Sm=7x10""g g Nd=8x10"""g g

NBS-987 87 868r=0.710234+7 Nd "Nd=0.511838+8 Rb Sr Sm Nd 0.1%
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in the Muluozhai REE deposit Sichuan Province
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