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Fig.1 Early Precambrian geological map of northwestern Hebei province and adjacent areas
(cited from Guo Jinghui et al. ,2000)
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1—Huai'an gneiss; 2—Honggiyingzi Group; 3—khondalite series; 4—Sanggan tectonic belt; 5—shearing belt ; 6—fault ; 7—selected sample spots
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- 48.5; En=233.3~35.0; Fs=17.2~20.3;i Jd=
0. 07~0. 09, X L E 55 12 J6 0 PH M & FEFRORL &
AR MRS T4 A (Smithies et al. ,1997;
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B (EREZ,190% ., J5#& ALO & B H 2%
B BN EAT. 84 % A b A R A A B

25

355Zr

438 Zr

AR

400 500

(e)l 1 I L ] (J

300 400 500 600 700 800 900 1000 1100
Raman £ % (cm)

E B T #E— B WA R .

HBERA . DK AEECI0=10.40%~11.94%;
Na,0=5.03%~5.89%; K;0=0.20%~0.46%,
FN B An=48. 6~56.0; Ab=42.7~48.8; Or=
1.2~26, BTFPKA-HNKA.B5ERANT
WE R R R IR E M B, AR A AR A %

FHRAET R A AR G E RS (ECRS,

08
0.7

R

913 Grt

0.6

% 0.5
®
B

- 355Zr

0.4
0.3

0.2
01 L® ¢
300 400

500 600 700 800 900 1000

20

600 700

% 0.5]
Eoa
0.3
0.2

0.1

(D { I i 1

200 © 300 400 600 800

Ramani P (em)

700

B2 AR AN ERRLE G TR ET IRt 8% R
Fig. 2 Representative Laser Raman spectra of minerals as inclusions preserved in zircons of garnet mafic granulite
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200 ¢cm™1, 222~223 cm™!, 355~356 cm~1f1436~438 cm~1JI&
(a)—Quartz; (b)—garnet; (c)—clinopyroxene; (d)—plagioclase; (e)—apatite; (f)—rutile; These spectra also contain host zircon peaks at

200 cm~!,222~223 em ™!, 355~356 cm™! and 436~438 cm™!
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Table 1 Chemical compositions( ;) of minerals as inclusions preserved in zircons from garnet mafic granulites

HRs XH Lh1l 9294
BARFS XHQ1) XH(18) Lh1(30) Lh1(33) 9294(36) 9294(49)
FHRE | Grt | Cpx | Pl | Grt | Cpx | Pl | Grt | Cpx | Pl | Grt | Cpx | Pl | Grt | Cpx | Pl | Grt { Cpx | Pl
SiO,  |37.64|49.50(54. 24 (37. 62|49. 55]54. 91(37. 72[49. 07 |54. 03|38. 78|48. 65 [54. 14 [37. 87 |48. 99|54. 33|37. 66 [48. 92(53. 72
TiO, 0.08 10.36[0.00(0.10|0.26[0.00|0.01|0.42[0.03|0.04|0.33|0.02|0.05|0.4110.02]0.15]0.33]|0.00
AlLO; [21.55| 3.61 |28.55/21.59] 3.33 |28.29/21. 58| 4.12 |28.57|20. 91| 4. 16 |28.79|21. 31| 4. 29 |28. 42|21. 26| 4. 81 |28. 37
Cr203 0.00,0.02)0.01|0.01|{0.00}0.00|0.10|0.04)0.00}0.07}0.10[0.00[0.08[0.01|0.02]0.00]0.0010.05
<FeO> |24.36(10.47| 0.09 |23.68(10.46| 0. 08 |26.08|11. 38| 0.09 |26.67|12.17| 0.16 [26.24(10.90| 0.15 |23.31(10. 46| 0.12
MnO 0.80)|0.16|0.040.76 |0.15|0.001.33]0.23|0.03|1.32|0.20}{0.00/0.90({0.18}0.00]|0.99|0.18]0.00
MgO 6.14 {12.06] 0.00 | 5.96 {12.12]| 0.00 | 6.27 |{11.31| 0.00 | 6.35 (11.78| 0.00 | 6.88 |11.54| 0.01 | 6.07 [11.61] 0. 00
Ca0 9.06 |22.97111.17(10.21(23.00|10.91| 6.72 |22.47{11.57| 6.49 [21.63|11.94| 6.23 |22.94(10.40(10.30(23.07(10. 85
NazO 0.00|0.52|5.00|0.01|0.48|5.10(0.02]0.52|5.05|0.03|0.50|5.03{0.07|0.561]5.76]|0.02]|0.59]5.89
K:0 0.01|0.00|0.40 | 0.00|0.00|0.33]|0.00]0.01[0.20[0.01[0.00([0.23[0.00/[0.01]0.46]|0.02{0.00|0.46
Total [99. 63(99. 68|99.50(99. 94|99. 38|99. 63[99. 84(99. 58|99. 57 [L00. 60} 99. 55[100. 10{99. 65]99. 85| 99. 58|99. 78|98. 99 |99. 48
Grt,Cpx Pl 5352012, 6 8 MR F it H A FHE T RZH, <FeO>=Fe;03+FeO
Si 2.924|1.859|2. 463|2. 910(1. 867|2. 485|2. 951 |1. 853|2. 454 |3. 001|1. 837 |2. 445|2. 926|1. 840 2. 468|2. 918|1. 830|2. 451
Ti 0. 005(0.010(0. 000{0. 006|0. 007]0. 000|0. 001{0.012(0. 001|0. 002|0. 009|0.001|0.003|0.012|0. 001]0. 009|0. 009|0. 000
Al 1.971(0.159(1.527 (1. 967|0. 147|1. 508|1. 9880. 183 |1.528(1. 905|0. 185]1. 531 (1. 939|0. 190{1. 520(1. 939|0. 212 |1. 524
Cr 0. 000 (0. 001 0. 000 |0. 001 [ 0. 000 | 0. 000 | 0. 006 {0. 001 0. 000 | 0. 004 | 0. 003 | 0. 000 |0. 005|0. 000|0. 000 {0. 000|0. 000|0. 000
Fe?t 1.582|0. 329(0.003|1.532|0. 330|0. 003|1. 7060. 359(0. 003 |1. 726 |0. 384}0. 006 1. 502|0. 342|0. 006 |1. 510{0. 328 (0. 005
Mn 0. 053|0. 005 |0. 002 |0. 050 [0. 005 | 0. 000 {0. 088 0. 007 |0. 001 {0. 087 | 0. 006 | 0. 000 |0. 059|0. 006 0. 000 |0. 065 {0. 006 |0. 000
Mg 0.711/0.675|0.000/0. 687 |0. 681|0. 000|0. 731|0. 637 [0. 000{0. 732|0. 663 |0. 000|0. 792|0. 646|0. 001 (0. 701 {0. 648|0. 000
Ca 0.754(0.924(0.54410. 846]0. 928 (0. 529{0. 526 (0. 909 [0. 563 0. 538{0. 875 (0. 578[0. 764 |0. 923|0. 506 [ 0. 855|0. 925|0. 530
Na 0. 000|0.038|0.440|0. 0010. 035|0. 448(0. 003|0. 038|0. 445|0. 005 0. 037 |0. 440[0. 010|0. 041{0. 507 |0. 003 |0. 043|0. 521
K 0. 000(0. 000{0. 023 (0. 000{0. 000|0. 019|0. 000|0. 000{0. 012}0. 000]0. 000 (0. 013|0. 000 |0. 000|0. 027 |0. 000 |0. 000]0. 027
Al’z’:bs)pes 52.7 43.750.8 45.0 | 58.2 43.6 | 58.7 42.7 | 50.1 48.8 | 50.3 48.3
Pyr(An) | 23.0 54.0 | 22.1 53.1] 23.9 55.2 | 23.7 56.0 | 25.4 48.6 | 22.4 49. 2
Gros(Or) | 24.3 2.3 | 27.1 1.9 | 17.9 1.2 | 17.6 1.3 | 24.5 2.6 |27.3 2.5

¥ XH(11) , XHQ8) 43 315 S AL TE 1L A 1 A D8 TR RRRL 4 A B i (XHD S8 110 1800 S ik R AR 44k 22 43 s Lh1 (30) , Lh1(33) 4}
SREIBF BT WG AN TR S 4 A R R (Lh) 5530f 338 & E h a8 ET Pk R 4 9294(36),9294 (40 4 FIR KR EALFE L
B AN B RORL A 0 B (9294) S 36FI40RL R A R F Wb 2 R4 s AR R Ll K F MR 57T ERE B FREERE .

1994; Bk T 4 %5, 1994; 1§ £ 4 %, 1994; 1@ A 4,
1994; X1 $8 3, 1997 ; Zhai, 1996), H An {H 8 B 1R
%, ZHESE O EABREXFEENRK AR
FHHE ERRRLE A R B .

5 4T EEERTYASTE MR
2% 1

% F A MR EEIT- R EATFEETFSAR
HWERZ,.UERAARRRFITET WLERD, L
H o Fe'* Ml Fe* MY X 43 B 51 M iR E, A XK H
Berman (1991) # TWQ B F MR KA AN
MERRRL A 65 0 P RIS RT WA SR o KM
HATIH R

RIERT R AT WA S FFAE , 2 # CaO-MgO-
FeO—A12034Si02121:,%¢7¢E‘%%ﬁéﬂﬁ:@ﬁ%%£
(Alm) . BB A (Pyr) 45 A (Gros) (B A

(DD BHHMEA (Hed) KA (An) A EQt2) H
A A R TE BB R K A Berman (1990) B M 5T IE
SRR, £ A 4% Fuhrman and Lindsley (1988)
AR, AR A B AR WA, B U T =4
R R 4K «

(1)Alm— 3Di=Pyr+3Hed

(2)Alm+2Gros+3Qtz=3Hed +3An

(3)Pyr+2Gros+3Qtz=3Di+3An

HA R (1) 24 A 1 A F BB A 2 (8] B Fe-
Mg RN, BRETX—HEMRERMN, BHE
X2 0N A - B AR b BUIR B T LA B O 2
R () (3) 43 B B A A B Fe %ot Mg %
TLHEA N EAED + M RA R, ZHRERA
EHEN M TR X3RRI S AT WA S
HRGERFKE, LREZZRVEKYTRHFMXT— A
(FE3), KHAHANERAEEATHENRSE
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T YA EGEAE T T4 (Berman, 1991; Pow-
ell, 1994) X BRZ EMENERBEGEN t=
750~820C,p=1.07~1.40 GPaCG¥ L E3), HA
B 2 18] B 18 S R AR /N TR Rt — &
JEB, A PR ENEET WA S Grt+Cpx+Pl+
Qtz+Rt.Cpx+Pl+Qtz 1 Grt+Cpx+Pl+Qtz
B R BT A M N R RRORL A B R RRRL
HAERTYTEAS.

B3 SRA TWQ 556 E Ev a1 M N R
ERPRETHHEH pt K BERSELRD

Fig.3 p-t conditions of mineral assemblage as inclusions

preserved in zircons of garnet mafic granulites, north-

western Hebei province calculated by TWQ program
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Identification of High-pressure Mineral Assemblages in Garnet Mafic Granulites,
Northwestern Hebei Province: Evidence from-Mineral Inclusions in Zircons

LIU Fulai®, SHEN Qihan”, ZHAO Ziran”, GENG Yuansheng", I. Katayama®”
1) Institute of Geology, Chinese Academy of Geological Sciences, Beijing, 100037 ,China
2) Department of Earth and Planetary Sciences, Tokyo Institute of Technology, Tok&o, 152-8551, Japan

Abstract

High-pressure mineral assemblages were identified in zircons separating from garnet mafic granulites in
northwestern Hebei province By the Laser Rafhan spectroscopy, cathodoluminescence and electron microprobe
method. High-pressure mineral assemblages consist mainly of garfiét-l—c}linopyroxenérl—plagioclase+quartz+ru—
tile, clinopyroxene 4 plagioclase + quartz and éarnet + clinopyroxe‘lne + plagioclase 4+ quartz. Some zircons pre-
served the inherited cores, while most zircons; were formed at the high-pressure granulite-facies metamorphic
stage. The metamorphic p-z conditions of high-pressure mineral assemblage inclusiéns have been estimated as ¢
=750~820C,p=1.07~1. 40 GPa. This research may be of great significance for the identification of high-

pressure granulites and an in-depth study of the genetic mechanism of high-pressure granulites.

Key words: high-pressure mineral inclusions; zircon; Laser. Raman; cathololuminescence ; garnet mafic

granulite; northwestern Hebei province
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