29 1 Vol. 29 No. 1 23~31

2010 1 ACTA PETROLOGICA ET MINERALOGICA Jan. 2010
110034
SiO,
65.08% ~73.18% Na,O+ K,O 5.49% ~7.22% K,O0>NaO ALO; 14.42% ~16.64%
A CNK  1.18~1.31 1.1 CIPW S
Y REE 97.4x10°©~250.9x10"°% La Yb y=5.85~21.95 12.2 8Eu
=0.37~0.59 0.47
P588.12%1 P595 A 1000 - 6524 2010 01 - 0023 - 09

Geological characteristics of Luogulie tourmaline-bearing granites in Mohe
County, Heilongjiang Province, and their implications

ZHONG Hui, WANG Xi-jin, WANG Hong-bo, LI Zhi-tong, LI Guang-yuan and PANG Qing-bang
(Shenyang Institute of Geology and Mineral Resources, Shenyang 110034, China)

Abstract: The Luoguhe area along the southern part of the Heilong River is located in northwestern Mohe Coun-
ty, Heilongjiang Province. Many copper, lead, zinc, tungsten-molybdenum ore bodies and Early Paleozoic gran-
ites were found in recent years. Moreover, the Luoguhe tourmaline-bearing granites (TLTG) that had never
been reported before were also discovered. On the basis of petrological and petrogeochemical characteristics of the
Luoguhe tourmaline-bearing granites, this paper studied the probable provenance and tectonic setting of these
rocks. The Luoguhe tourmaline-bearing granites are cropped out in the western part of the upper Heilongjiang
basin within Ergun block. The basement rocks of this basin are composed mainly of Paleoproterozoic
Xinghuadukou Rock Group, Early Cambrian Ergun Formation and Early Paleozoic granites, and the cap rocks
consist of Early-Middle Jurassic sedimentary formation and Late Jurassic-Early Cretaceous volcanic rocks. Tec-
tonically, the study area is predominated by faults, with well-developed thrust-nappes and ductile shear belts.
The Luoguhe tourmaline-bearing granites should be assigned compositionally to monzonitic granite, which com-
prises perthite (30% ~40% ), plagioclase (20% ~28% ), quartz (30% ~40% ) and biotite (1% ~3% ) with
minor accessory tourmaline (2% ~5% ), zircon and apatite. Due to fragmentation and mylonitization, most of
the studied rocks display porphycroclastic texture. The accessory mineral tourmaline which occurs both in the

porphycroclast and in the matrix displays bamboo joint texture in the former case and allotriomorphic granular texture
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in the latter case. The analyses of samples show that the studied rocks should be classified as adamellite in the Q-
ANOR diagram, belonging to the high-K calc-alkaline series. The Luoguhe tourmaline-bearing granites have the
following characteristics: Si0O, =65.08% ~73.18% , K,O+ Na,0=5.49% ~7.22% , K,O0>Na,O, ALO; =
14.42% ~16.64%, and A/CNK=1.18~1.31 (>1.1). Moreover, corundum can be found in the CIPW
norm minerals, possessing some features of strongly peraluminous granites. Chondrite-normalized REE patterns
of the tourmaline-bearing granites are characterized by > REE 97.4x10 ©~250.9x10 "%, (La/Yb)x 5.85~
21.95 (12.2 on average) and pronounced negative Eu anomalies (8Eu=0.37~0.59), consistent well with
REE patterns of basement metasandstone in the study area. Primitive mantle-normalized element concentration
patterns show remarkable negative anomalies of Ba, Sr, Ta, Nb, Ti, P and positive anomalies of Rb, Th , U,
La, Ce, Nd, Zr, Hf, Sm. Likewise, the patterns with some characteristics of island arc volcanic rocks are very
similar to the patterns of basement metasandstone in the study area. According to the experiment on the prove-
nance of strong peraluminous granites, it is most probable that the studied rocks (5 samples) whose CaO/Na,O
ratios are equal to 0.41~4.68 (>0.3 on average) can be genetically attributed to partial melting of basement
metasandstone in the upper Heilongjiang basin, because the two different kinds of rocks have similar normalized
patterns. In the R; =R, and Rb — Yb + Ta discrimination diagrams, most of the studied rocks fall in the syn-colli-
sional field and can thus be regarded as syn-collisional granites. Combined with zircon U-Pb dating (485 + 6 Ma)
of the Luoguhe tourmaline-bearing granites, zircon SHRIMP dating (504 ~517 Ma) of the Luoguhe pluton, zir-
con crystallization age (480~494 Ma) and corresponding xenolith zircon ages (517~531 Ma) of Tahe pluton,
it is thought that there existed two stages of granitic magmatic events in the Ergun block in Early Paleozoic, be-
ing 504 ~531 Ma and 480 ~494 Ma in age respectively. Accordingly, the first magmatic event occurred in the
late stage of collision between the Ergun block and the Siberia block, and the second magmatic event might have
led to the formation of Luoguhe tourmaline-bearing granites in response to the southeastward movement of Xing’
an block towards the Ergun block, which had been collaged with the Siberia block. Due to subsequent compres-
sion, the crust was thickened and resulted in the remelting of metasandstone and the formation of the Luoguhe
tourmaline-bearing granites with some features of strongly peraluminous syn-collisional S type granite.
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Fig. 1 Simplified geological map of Luoguhe area of Mohe County after Wu Guang et a/. 2005
1— 2— 3— 4— 5— 6— 7— 8— 9—
10— 11— 12— Kys— Jom— Joer— Jioa— Dyn—
€ e— Yo Ns— 00;— Vs
I—andesite 2—siltstone 3—sandstone 4—sandstone conglomerate 5—marl slate 6—marble 7—two-mica quartz schist phyllite and slate
8—granite 9—adamellite 10—quartz diorite 11—fault 12—sampling site K;s—Shangkuli Formation J,m—Mohe Formation J,er—FEr-

shierzhan Formation ], ,2—Xiufeng Formation D; n—Nigiuhe Formation € ;e—Eergunahe Formation ¥,—]Jinninian granite 7y3;—Early Pale-

ozoic adamellite 6O;—Early Paleozoic quartz diorite ¥s— Yanshanian granite

Pt xh € er
2008

2005 - SHRIMP 504
- ~517 Ma 2005
Jiox Joer Jom

J3t
K]S Kly

- 485+ 6 Ma



26 29

Ne' No

10
1500 m X500 m
580 640
2
240 280 K15 Fig.2 Microscopic features of tourmaline in granite
crossed polars
2.2
9) 25% ~28% 30%
~35% 30% ~35% 2% ~3%
3% ~5%
34
0.8~4.0 mm
2.1
20% ~25% 35% 3~5 mm
~40% 30% ~40% 1% ~3%
2% ~3% 2%

25% —30%

2~3 mm

0.2~1.2 mm 1% ~2% Fig.3 Petrographic features of the tourmaline-bearing granite
crossed polars



27

Table 1 Major elements wg %

1

REE and trace elements wy 10”° compositions of the tourmatine-bearing granite

0.2~0.6 3

Wwg %

wy 107°

M-72 7K75 7k152 Zk111 7k68.7 410T2B1 *
Si0, 73.18 69.84 71.83 72.19 65.08 76.22
TiO, 0.17 0.13 0.33 0.27 0.82 0.68
ALO, 14.56 16. 64 14.82 14.95 14.42 11.28
Fe,0s 0.79 0.66 0.43 1.16 0.72 0.87
FeO 1.53 1.46 2.03 1.74 5.90 3.18
MnO 0.034 0.032 0.058 0.045 0.100 0.060
MgO 0.35 0.34 0.64 0.57 2.86 1.47
Ca0 1.50 1.59 1.83 1.22 2.22 0.79
Na,O 3.19 0.34 2.74 3.01 1.64 1.07
K,O 4.03 5.15 4.22 3.82 4.47 2.64
P05 0.09 0.08 0.14 0.14 0.13 0.08
LOS 0.31 0.42 0.55 0.56 1.59 1.16
Total 99.74 96.68 99.62 99.68 99.95 99.50
A CNK 1.18 1.18 1.19 1.31 1.25 1.88
Ca0 Na,O 0.47 4.68 0.67 0.41 1.35 0.74
Q 35.04 25.88 34.22 36.42 26.03 55.25
Or 23.97 30.67 25.20 22.81 26.88 15.88
Ab 27.12 29.01 23.38 25.68 14.09 9.20
An 6.95 7.47 8.34 5.28 10.43 3.51
C 2.42 2.74 2.73 3.97 3.16 5.48
La 24010 16.10 41.50 38.00 44.80 48.60
Ce 47.70 31.60 84.30 76.50 89.30 97.90
Pr 5.25 3.58 9.36 8.50 10.20 11.40
Nd 20.80 14.40 37.00 33.00 41.90 46.10
Sm 4.63 3.25 6.81 5.94 7.86 8.84
Eu 0.55 0.57 0.79 0.63 1.38 1.05
Gd 3.53 2.51 4.87 4.27 6.22 7.06
Th 0.75 0.56 0.79 0.67 1.15 1.33
Dy 3.89 3.06 3.51 2.77 6.09 7.45
Ho 0.79 0.63 0.69 0.51 1.32 1.65
Er 1.96 1.61 1.75 1.27 3.50 4.38
Tm 0.32 0.28 0.26 0.19 0.57 0.72
Yh 2.01 1.86 1.67 1.17 3.63 4.45
Lu 0.27 0.26 0.22 0.16 0.52 0.63
% 21.60 17.10 17.60 13.20 32.50 40.70
> REE 138.2 97.4 211.1 186.8 250.9 282.3
SEu 0.40 0.59 0.40 0.37 0.58 0.39
La Yb 8.10 5.85 16.79 21.95 8.34 7.38
Sr 120.00 163.00 113.00 111.00 97.40 62.30
Rb 265.00 271.00 353.00 263.00 377.00 215.00
Ba 351.00 411.00 358.00 319.00 452.00 679.00
Y 21.60 17.10 17.60 13.20 32.50 40.70
Nb 11.20 8.60 10.20 6.10 16.20 12.10
Ta 0.91 1.59 1.30 1.27 0.98 0.42
Zr 103.00 69.10 155.00 138.00 227.00 196. 00
Hi 3.01 1.78 3.90 3.42 6.00 5.69
Th 13.40 8.08 25.40 25.30 17.20 21.20
U 4.10 17.70 17.80 12.70 2.71 5.07
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