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—A case study of Baerzhe alkali granite in Inner Mongolia

Yuan Zhong xin, Zhang Min and Wan De_fang
( Institute of Mineral Hesources, CAGS, Beijing 100037, china)

Abstract: Baerzhe zranite in Inner Mongolia is a rare rock depleted in 0. This paper gives the oxygen isotopic values of quartz,
feldspar, ricbeckite, zircon and whole rock of Baerzhe alkali granite, which seem to be the lowest among these isotopic values in all
the alkali granites of China. In the light of isotopic data, this paper deals with geological and geochemical characteristics, the origins
of Baerzhe rock body and the "®0_low alkali granites in eastern China. The authors consider that two arguments are relatively reason-
able for illustrating the petrogenesis: one is isotope exchange between the rock and the meteoric water, and the other is magmatic de
gassing of the rock in an open system. The problem of petrogenesis deserves further researches.
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Table 1 Petrochemical composition of the Baerzhe alkali granite and its country rocks
o EEL Sl 1
tf THES H"('"”;& Si0> Ti0s ALO; Fe03 FeO MnO MgO Ca0  K:0 NaxO H,0° 70, Wil
m

1 3454L50~ 60 74.63 0.66 9.48 3.82 0.90 0.12 0.03 0.10 3.66 2.35 0.43 3.25  99.71
2 354090~ 100 74.40 0.69 9.93 4,09 0.72 0.06 0.05 0.16 3.50 3.48 0.44 3.40  99.24
3 ik AL 135~ 145 72.84 0.24 11.51 1.70 3.14 0.08 0.059 0.10 4.20 4.16 0.44 X 1.45 100. 039
4 AL 180~ 190 73.30 0.24 11.28 1.92 2.66 0.09 0.066 0.25 4.20 4.08 0.32 0. 1.23  99.756
5 34540330~ 350 73.23 0.15 11.85 1.19 2.46 0.05 0.099 0.70 4.60 4.40 0.34 0. 99. 945
6 8 4L 20 72.92 0.11 11.85 1.81 2.53 0.05 0.048 0.27 4.56 500 0.28 0. 0.24 99 808
7 Pk 1 .l'JI"‘fL 32 73.38 0.16 10.26 3.19 2.57 0.09 0.037 0.005 4.34 416 0.26 0. 0.75 99, 332
8 154073~ 83 73.44 0.15 10.07 4.13 2.33 0.09 0.044 0.008 4.11 4.56 0.28 0. 0.82 100.072
9 1 45 4L 255~ 265 73.06 0.23 9.87 3.94 2.39 0.09 0.044 0.12 4.20 4.34 0.14 0. 0.95 99,494
10 Rk i 70.16 0.20 12.76 0.13  2.53 0.049 0.25 0.8 6.89 2.27 0.88 0.2 99. 707
11 [ Mg 72,91 0.22 13.23 0.30 1.43 0.32 0.36 1.08 378 503 0.05 0. 99. 14
12 Wk M 70.69 0.18 13.41 0.34 1.77 0.29 0.24 0.95 8.62 2.56 0.29 0. 99. 37
i3 iZE= Jib e 69.37 0.22 14.93 1.03 1.55 0.10 0.24 1.20 505 583 0.29 0.0 99. 94
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Table 2 Oxygen isotopic values of the Baerzhe alkali granite and its country rocks

FRE 5 FELS KRB m ETE A 1 B0symow/ %o
1006 149l 119.0 SN RE L B TR i - 3.63
1009 14540, 138.0 55l AR B DA A R A 1 - 1.8
1022 1 454L, 302.0 chORE BN ) A B A B - 0.90
B84- 7 249,42, 8 sl AT R LR BT A - 3.47
B84- 12 2459L,74.5 SRS AT PR BT 16 B -3.02
Rk B84- 22 2 %54, 131.0 95 Tl A5 B AL A B A 1 -1.32
B84- 29 2 454l 171.0 95 Tl A5 B AL A B A 1 - 4.64
B84- 38 2 44l 227.0 ofURE Bl DA A B I - 518
B84~ 49 244, 297.0 ofURE Bl DA A B I - 0.14
F- 012 445451170 R RN RIS +2.87
F- 014 4541, 129.0 SR AR B - 5.6l
i ik B84- 90 M 4 (A A B A B 2 - 2.10
B84- 52 M TR IO ol 3 5 T e A 2 + 1.37
P F- 003 M TR IO ol 3 5 T e A 2 - 4.10
s F- 007 bR R SAE T I e G B A - 2.66
F- 010 M TR IO ol 3 5 T e A 2 + 2.91
B84- 74 M B TA A1 B A B o ik - 3.6l
[IEZEEN B84- 80 M TR AT I e 2 e A - 718
RS B84- 76 M 1e i B - 3.63
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Table 3 Oxygen isotopic values of main minerals in the Baerzhe alkali granite
e FELS TR IE (m) PR A1 e K6 a"0pme e WA WA
1003 1454l 51,7 SR A AT RE A B T TR 4.16 - 10.82 14. 58
1006 14541 119.0 SR AT R B AL B 5.93 - 8.53 14. 46
1009 1454l 138.0 G5 Tl A ) £ A A R 5.95 - 7.58 13.53
1024 1 %541 180. 0 55 A B DA A R P A 1 5.59 - 4.81 10. 40
1014 14741 239.0 o R b PR A B AR 5.67 - 8. 14 13. 81
ok 1022 1541 302.0 FHORE A P A A B 6. 00 -5.70 1170
1016 7 *74L 380.0 o R b PR A B AR 5.16 - 8.74 13. 90
RH- 5(6) 34540 14~ 24 SR A AT RE A B T TR - 10.9
RH- 9(51) 3 54L 50~ 60 SR AT R B AL B - 10.6
RH- 14(9) 3 %541 320~ 350 0 A N A B A 1.8
RH- 15 Hi e IR P AT B A B 3.0
RH- 12(1) 1 %541 90~ 100 A0 A N A B A 2.6
B84- 77 M IR TR A T A i 5.15 -17.92 13. 07
Pk B84- 78 M IR TR A T A i 5.09 - 7.89 12.98
B84- 90 BiLE.S AR A A T A i 5.03 - 7.86 12. 89
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Table 4 Oxygen isotopic values of alkali granites in eastern China

5" 0smowd! Yo

kSRR TR (Ma) 51807 %S 5 _—m AT Sl
A 2l Sk 91.3 0. 7059 + 5.5~ +9.5 + 7.5 PR P, 1987
HEEsl| 128 0.7109 +3.5~+9.2 + 7.6 A5, 1999, 2001
IER I 134 0. 7064 +5.7~+82 + 7.1 R A 1989
HEAIESS 118 0.703 + 1.6~ +6.7 + 4.4 A LA 1989
. + 2.0~ + 5.0 B EE AT+ 3.3 .
TR0 123 L2 4 L 6(EEAET) - 0.04 AH LA, 1992
A5 LR A R 286 0.7053 + 3.4~ + 7.8 +5.94
P S AL 7 291 0.703 + 4.4~ + 8.3 + 6.02 Wik oc, 1991
A SE L 277 0. 708 + 1.5~ + 5.6 + 2.3
E Vi 127 0.707 — 5.61~ + 2.87 - 2.44 AL



122 oohaoww

2,

r ik W22 4%

AT S LM, AT R AE . M A e o L X
P A R SRR VR TR, R AL R b e AR AE
AT 2o BE, S BRI (), A7 B AT G B A A7 A
AN RHCAT . XS T R R A T R RE A Y
A0 TR 1 d T AR

AT IR AE AL AR S0 Bt AL 1 2 AT fi A KB 7K 5
bR AACHR I P S AT £ 0 A T TR ) R T B T . H
T, B O8G0 /0 Bk e sl H s R A, S SR s AR
T VARG gt ol o e L ARAIR ™ O 1R A7 . TRk, vk
SRE AR R SO A7 TBT 0] 51 M R Ak, 45 Mk 1R A
i T R /I o AT TR R AR A i 2 25 0 B A A
PR VT T b 2 AL KR R A T B R e AT . (L
T T AL R A A i b S B e 1 S
AR, IR AT fi kAN

CUHINTE A SRR R, Tk R 3 A 5 S A2 1) 1) P 45 8 0
I ARBCE R N, — BIE B AL B TOE 1 A0
M 1.0%0~ 1.5 % Taylor, 1978) . M#& 3 n[F i, BLURH 74k
AP0 i = 10,40 %o~ 14, 58 %, 535K T4 3 45 543 B 1
[P 22 43 AR, T S O P e o) 437 25 SRS HE AN il D I 9 20 00 65
I3 A RS . K AR 0 A A7 il KA B K A if 2ot
FRLE A0 FR s Rl = 0, 0 17 IR 1 3k 2 S 40 8 45 o 1 Tl s 22 4
i IR RVIIS U S o SR e i S 1) B o N (W TR D= 8 i N
B AR AT I A

SRR 55 A L AT R A T 1 [ 4 2 A e S O
F10 Foih . IR ST B R, T R 2
P00 5 0 9 5 R TR O OHE 4 e, AN K, S 42
gl em®, AT R B, BEE, JE AL SR K R L B A
oy B R, o SRR A 2 S W e, B A ey
il USRS i 41 25 th, B8 A G e A A 1R, i
F5 80 M AAS( BUAR RS, 2001) o PLR P4 R A B A 4
[/ fr 25 45 b 1R R 9 Ui, 8" 0 i 48 3k — 10, 6% I
= 10.9 %o, 5 [l e A (087 1L B 1 L LI S BRE AE B
P BT AR AL, ZE R . R Y A 800 4y
i 4. 80 %o~ 5.12%0.3. 12 %o~ 4. 14 %ol 4. 07 %o~ 4. 71 %o
(BAR/ESE, 2001) , AROMEBEAR, LRI MAME AL B o B A0 SR A
(1) 6'50 Sl 2 A7 5 K AU R 7K B R T 7K AT 0] [ 47 36 58
(=8 . Shoh, A6 T 3 A 0 Wb A B8 0E s 15100 R
IR T, AR Sy L5 A FE AT A A A . R
FHELTBENR 80 38 M AT, 75+ 6 %Ll F, P Bk 48 i
750 W figik AT SAR A

AR K g A T R AU ) 67 38 A8 40, 78 7R3 4 R 1
FASR B L AR R E K AR R R TR T, A A
AR AT R K 2 Y . th# 2 AT L 4R 297 m R
302 m i Ab (0 P ASFE S 80 4 B - 0. 14 % A
= 0.90 % 7E 227 m AL LLE I RE S A7 8 ) S, i FLK
ANAS -, AT R MG A AN -k L T 129 m B L
4 A AN A AR AR RE S, 36 880 UM A A, M- 3,02 %

F- 5. 61 %o HULH G T HESE
0 1) 4o ) 07 32 A 48 P 5 3R

AT K 1) 5 i 35 98 LA 2R o 01 L 2 —— e
S A 3P0 b e 2w, [ 80 2k
BRI A . S 4h, P9S8 AR Dz Iy g B LT IR 2980
(/N L SRR YT L AE 1 2 5t bl AE A 1 8100 b
= 0. 04 %o ZHE A, 1992) , A 52 TR A2 0 1 o B BEEE BT
A7 9 00 A1 9% 0E A BE 5 A0 K B4 DN K BE A 1 8180 i 4 5
— 4.3 % FN— 1.6 %d B4 —N8A% 1997) , Fh Al EEE e 41 T
HRMAWE KM 600 4 - 8.0 %F- 8. 3 %l &5 4k Hi
25, 1999) . X AT KRR b AR L R FT0 N
A, 0B AN A Sl 0 G, T AN AL i S e 2
W, 100 0T FE A e R B AT b S A 5 R B K ] A [ 4 26 A
ATHRIE YL

R, AR A A R A, R IR
HEEE S0 AT LR, AR 5 L e R R A A AT
SO ) — Bl RR 2 2 S 0 22 A0 T B A 14 . Bl 4
PRI AT R T K A A S T L A 4 1
Helh 200 e P bt i L R E R i B K S s K
ST 7K 2 V6 (0 S (R0 38 20 W S B e 5 1 2 2 1 T vl fie
fE25 401 D 1f) Ha0 % fiEAH 3 3% 4k ( Graham, 1984; Richet,
1986; Dobson, 1989) . F& B 4 {0 Hu X (B M 4 5 45 38 D, HOK
L300, AT figth 4 A 2 U AT 0% . H H i AR L #
55 L [ 07 25 430 AL A0 A ) 47 6 S B0 45 R B0
QAT A2 E D IR RE, fE B i) D i 8y e, sl Bl e 2
ARG, ST R B ESE

FETAR0 BlPE 6 b 21 10 B DR, 3 105 A3 286 225 A 1) b
HERLE 2 A T 25 SR L B AE B K, O figfE
B D, S AT PR . R R B R F R K Na %5 5
FERICHE, AT Lo E B R R . F AR AT
R R AT R . K RO AT R o0 3R (SR AT AE £ R
B R REMGE# ., SRR AR e R TS R B
P, fil 75 010 A0 S 1T 007 26 2008, T 2 4 S Bk 119180 s 4K
o, AR . ORI, BN F K Na BFATR -
TG P Ak IR R AR 1 2 10 6150 1 % BORIA B .

12 CR M SOk, 28 3 B AT DL FIAT S B TN A1 ) 4 )
fr 22 A0 HT e . A6 B LA B O 08 AR I A i
- MR- NG - AEPE- BRA- WERA- R
(Taylor, 1978) . SKELNI( 1985) f5 i, & OH R 8™ 4 HA7
WARA 850 A . CURYT B A 5 o 10 Bl D 2 A i

B H20 B OH™ [ F 9, 0% % + X Hh Nays (Fe*,

Fe¥ )4 5Sis 002( OH, F) o, HZ A8 A1 1 650 41, 8 %o
~ 3.0 %d 2 3) . AN T A7 0 TR W A AT, T R R
sty (10 4010 S B 2 M7 00 R J3E 19 3% AN AE A 1) 0. R4 S R
AR G 1 800 A 8 38 AL AN BN B, 38 A A A4 5L,
09T . DY Ah, B E KA A AR "0 )Y 5
oh AT B A AR L T R R R ST

A KRR KT KR

L A &b
=S 1!1 He



24 B

o AR50 BRAEAE P R R e ——LL P 52 R

PEIPE e b i S 1) 123

Py, B E 2 AT AU 3 BERL, TR L0 sk A,
AT T AR A B S50 A 0 A R, e 3045 5 I BA SR

4 45 ik
P %8 L 2R B P A 5 o A TR P9 4 1 A s <
AR, WAL T80 WA L TR0 b
PEAE 5, R0 A R OB K B i 11 5 A 0 il IE 6
PO I 0 T 5 1) ¥ 7] 47 3628 i LA R 3 A 3 g o
F0 b T8 Al LA AR SC TR« A S B A Tl 1) [ 7 648
] T30 ) 2 B B o A B 30, (R S A X R g .
JFBCRAE T [’ﬁj".'/'fida‘ SR AT AR B 4 A iR 32100, (1
i 2 LA A T AR L A S0 A, AT AP

B TERT RS A e S0 R R AT I A A
FOER I, 78 B3 75 300 1 i

References

Chen Hui.

1995. A comment on hydrogen isolopic composition and relat-

ed problems of alkaline granites[ J]. Geochemica, 24 (2): 192~
195( in Chinese with English abstract) .

Chen Hui.

1996. Hydrogen isotope fractionation in the evolution of the

earth[ J]. Scientia Geologica Sinica, 31 (3): 238~ 249(in Chr
nese) .

Ding Tiping. 1980. Geochemistry of Hydrogen and Oxygen lsotope

[ M]. Beijing: Geological Publishing House, 86~ 102( in Chr
nese) .

Dobson P P, Epstein S and Stolper E M. 1989. Hydrogen isotope frac
tionation between coexisting vapor and silicate glasses and melts at
low pressure| J]. Geochim Cosmochim Acta, 53:2 723~ 2 730.

Graham C M, Harmon R S and Sheppard M F. 1984. Experimental hy-

H}'(|mg(-'.n i:-il]ll]l)(". HK{.‘Ililllg(‘. |)lewn ill“l)llihl(‘.

69: 128.

drl:gﬂn i.~'-()1.npe st ll(|y:

and water[ J]. Am. Mineral. ,

Gui Xuntang, Cheng Zhongli, Yu Fuji, et al. 1989. Isotopic geochem-

istry of Laoshan miarolitic alkaline granite | .|| Acta l’(-l.tr{lh]gi:.‘u

Sinica, (3): 37~ 44(in Chinese with English abstract) .

Hong Dawei, Guo Wengi, Li Gejing, et al. 1987. The petrology of the

belt of miarolitic granites in the southeast coast of Fujian Province
Beijing: Scientific and Technological

and their generation [ M ].

Press, 94~ 98(in Chinese) .
1992,

LiPeizhong. Yu Fuji. Liu Deping, et al. The relationship be

tween 8D and magma, degassing of the Nianzishan miarolitic alka

line granite, Heilongjiang [J]. Geochemica, (1): 70~ 76(in Chr
nese with English abstract) .

Li Peizhong and Yu Jinsheng. 1989. Hydrogen and oxygen isolopic com-

positions of the Shanhaiguan miarolitic alkailine granite [J]. Chir

51~ 52(in Chinese) .
1994,

nese Secience Bulletin, (1):

Li Peizhong and Yu Jinsheng. Isotopic geochemistry of the Nir

anzishan miarolitic alkaline granite[ A]. Isotopic Geochemistry [ C].
Hangzhou: Zhejiang University Press, 269~ 286( in Chinese) .
Nahelek P 1, 0" Neil J R and Rapike J J.

as a controlling factor in hydrogen isotope variation in granitic

1982, Vapor phase exsolution

rocks: the Notch Peak granitic stock, Utah [J]. Earth Planet Sci.
Lett., 66: 137~ 150.

Qin Zhenwei, Yu Fuji and Yu Jinsheng. 1987. D/H evidence for mag-
matic degassing of miarolitic alkaline granites in Quigi and Qindao,
China | J]. 149~ 157.

Richet P, Roux ],

tion in the system H20 _liquid NaAlISi;0s:

Geochemica, 21:

Pineau F, et al. 1986. Hydrogen isolope fractiona
new data and comments
on D/H fractionation in hydrothermal experiments [ J] . Earth.
Planet. Sei. Lett., 78: 115~ 120.
Sheng Jifu and Fu Xianzheng. 1999. Geological Features of Copper_poly-
metallic Deposits and Matallogenic Environment in the Intermediate
Section of the Da Hinggan Mountains [ M]. Beijing: Seismological
132~ 138.

Eichelberger ] C and Westrich H R.

Press,
Taylor B E, 1983. Hydrogen iso-
topic evidence for rhyolite magma degassing during shallow intrusion

and eruption [ IT. Nature, 306: 541~ 545,

Taylor H P J. 1971. Oxygen isotope evidence for large_scale interaction

between meteoric ground water and Tertiary granodiorite intrusion,

Western Cascade Range, Oregon [J]. Geophys. Res., 75 (32):
7 855.

Taylor H P J and Forester R W. 1971. Low_"*0 igneous rocks from the
intrusive complexes of Skye, Mull and Adnamuchan, West Scotland
[J]. J. Petrol., 12: 485~ 497.

Taylor H P J. 1978. Oxygen and hydrogen isotope studies of plutonic

38(1): 177~ 210.
1993.

granitic rocks [ J]. Earth. Planet. Sei. Lett. |

Wang Jianming, Yang Niangiang. Li Kangqgiang, et al. The met-

allogenesis and magmatic differentiation of Suzhou A_type granite

[J]. Acta Petrologica Sinica, 9( 1): 33~ 43(in Chinese with Eng-
lish abstract) .

Wang Yixian and Zhao Zhenhua. 1997. Geochemistry and origin of the

Baerzhe REE_Nb Be Zr superlarge deposit [ J]. Geochemica, 26
(1): 24~ 35(in Chinese with English abstract).

Wei Chunsheng, Zheng Yongfei and Zhao Zifu. 1999. The hydrogen and

oxygen isotope geochemistry of the Suzhou A_type granite [ J]. Ac

ta Petrologica Sinica, 15 (2): 224~ 236( in Chinese with English
abstract) .

Wei Chunsheng, Zheng Yongfei and Zhao Zifu. 2001. Nd_Sr_0 isotopic

geochemistry constraints on the age and origin of the A_type gran-

ites in Eastern China | J]. Acta Petrologica Sinica, 17(1): 95~
111(in Chinese with English abstract) .

Zhang Ligang. 1985.
[M]. Xi an:

10~ 14( in Chinese) .

The Application of the Stable Isotope to Geology

Shaanxi Science and Technology Publishing House,

Zhang Min and Yuan Zhongxin. 1988. Oxygen isotopic geochemistry of

78017 REE alkaili granite in the Inner Mongolia Autonomous Re-
gion [ J]. Bulletin of the Institute of Mineral Deposits, CAGS,

(1): 139~ 146(in Chinese with English abstract) .



124 oohaoww

2,

= W22 4%

S

Zhang Xinglong, Wang Jiabing and Shen Bochun. 1987. A study on the
nature of A_type granites in Suzhou [ J]. Acta Petrologica Sinica,
(2):
Zhao Yiming, Zhang Dequan, et al. 1997. Metallogeny and Prospective

1~ 15(in Chinese with English abstract) .

Evalution of Copper_Polymetallic Deposits in the Da Hinggan M oun-
tainsg and Its Adjacent Regions [ M]. Beijing: Seismological Press,

131~ 135(in Chinese) .

Mt o 32 5% STk

B B 1995, SCTHAEAE R 2 1) (o 26 A0 e B 0 AT 56 1) Y i i
[J]. HuER{b2%, 24 (2): 193~ 195.

B W, 1996, Z07EH BRIk  BE b 0 R AL S AR D). M TR A,
31(3): 238~ 249.

T, 1980, L% b ek Ab 25 M. db gt Mo i i R Ak, 86~
102.

FEUIRE, Weial, BUHIAE, % 1989, 3 505 1l 3 Bl A B 2 F) 4
FHERAL SRS D). S AT, 30 37~ 44,

PR, SRk, A, T 19870 HEHY G AR S S A
ALl v Abrvr dbdr. BLASEE b2l 04 0R
TR PR TG 0 . AU T T 0TS LL TR T, ST T

TG, 1991, A SEN v 0 L 2 Al 4 A0 B A I 0 0 o A b MR
S D] Abst: v 5 R e

e, BTAR AL, XEE, T 1992, MUEVEEF L B
SR A LU R . MRk (1) 70~ T6.

AR, THYL 1989, 1l S AT BT AE K U U B AR ] .
Flegimdf, (1): 51~ 52,

R, T HUE 1994, 1 ol A i B4 TR A 10 2% BR 1k 2
[A]. [ 2 HUERARSEWTAE] C) . WU SIS R AR, 269~
286.

HEARAR, MSREL W 19990 RN rp BRE HEL N £ 4 IR K
HRRAFAEI M. dent: HRZ i RRE, 132~ 138.

TEE, MtEam, AEHEsm, 2%, 1993, R0 A BER SIS s Y
BT PERILI]. AAsEi, 9(1): 33~ 43.

g, BRAE. 1997, EURET RN LR BRI A M R AL R
PH[ D). HbERALS:, 26(1): 24~ 35.

BARE, MR R, BT 1999, SR A AR R AU A AR M ER L
WAL AR, 15 (2): 224~ 236.

BARE, MUKCE, BTHL 2001, ob A A IR A R A
FORIEA Nd= Sr— O [ 47 2R {2 020 0], S A, 17
(1): 95~ 111.

SREENI, 1985, B [ 22 A0 M R S ch R N R M) P BTG R
AR, 10~ 14,

i ML UBAS. 1988, SN O 1 1 S0 3 B EFE i e IR 3
HERAE2ED 0. I TR R R M e TR TR 12 139~
146.

CENCRE, RN, ThAE. 1987, SN A RAE RS TE RS D).
50, (2): 1~ 15,
AN R A, L 1997, ARGl FOLARIKH 2 4 e A R M

HSEE S AE M. dbat: MR AL, 131~ 135.



