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Fig.1 Geological sketch map of the Bikou in the Shanxi-Gansu-Sichuan border area
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Table 1 Electron microprobe analyses of epidotes from the Bikou in the Shanxi-

Gansu-Sichuan border area

F = 1 2 3 4 5 6

B = BBA-15 BBB-~4 BBB-6 BBB-8 878-29-1 | BEB-7
SYHTAS |HRr 1 |dr 2 (MR C PR R (40 1 M4 CMELAr R{HLA C|HRL R[mbr 1 R ClEB R[N CEIER| 1

Si0, 39.11 [38.18 |36.88 [35.31 [36.89 [35.00 |35.95 {35.92 [36.11 |87.54 (35.54 [34.76 (36.66 {36.64 | 37.12
Al:O;  |24.86 {24.68 {24.93 |21.17 |22.32 [23.18 [22.00 [22.587 |22.00 |22.33 |20.65 [20.78 |23.34 (24,17 | 21.95
FcO 12.52 |11.52 [11.65 [14.98 [14.22 [14.09 |15.19 [13.31 [14.40 {11.82 |15.19 |16.24 {12.63 |11.93 | 11.87
TiO; 0.00 | 0,00 0.07 | 0.00 | 0.03 ]| 0.13 | 0.00 | 0.03 | 0.03 | 0.09 | 0.30 | 0.47 | 0.17 | 0.20 | 0.06
MnO 0.23 | 0.23 ] 0.04 | 0.18 | 0.34 | 0.62 ] 0.29 ] 0.20 [ 0.33 | 0.10 | 0.00 | 0.13 | 1.08 | 0.49 | 0.16
MgO 0.21| 0,05 0,03 ! 0.01(0.06| 0.03{0.06]0.55}0.41{ 0.05| 0.08 ] 0.05] 0.05 | 0.05| 0.06
Ca0 19.35 119.67 [23.51 [21.90 [20.14 |21.13 [22.44 [22.55 |21.89 [24.88 |21.83 [22.73 |21.94 [22.37 | 25.08
Na;0 0.12 ] 0.03 1 0.03 | 0.09 | 0.00 | 0.01 | 0.00 | 0.04 | 0.04 | 0.00 | 0.01 | 0.03 | 0.07 | 0.03 | 0.06
K:0 0.01 ] 0,00 0.00/| 0.02 | 0.00{ 0.00{ 0.01 | 0.00( 0.02] 0.00]{ 0.00](0.01|0.00{0.02] 0.03
> 96,41 94.36197.]4 93.68 |93.95 [94.23 [95.90 [94.99 [95.37 |97.16 [93.57 {95.23 [95.94 |95.90 | 96.38

PL25 AN 820 2E R I B AY R AR g R

Si 6.140] 6.125] 5.841 5.859] 6.085] 5.752| 5.823| 5.851| 5.869] 5.937) 5.906] 5.719) 5.904| 5.880| 5.926
Al 4.601| 4.668| 4.653] 4.140| 4.340| 4.490[ 4.200] 4.391| 4.214] 4.163| 4.044| 4.029] 4.430| 4.572] 4.131
Fc’* 1.399| 1.332| 1.543| 2.079/ 1.483} 1.937] 2.058 1.813| 1.957| 1.568| 2.073| 2.234| 1.701| 1.601| 1.585
Ti 0.000l 0.000| 0.008| 0.006| 0.004] 0.016| 0.000| 0.004] 0.004] 0.011] 0.037| 0.058) 0.021 0.024| 0.007
Fe* 0.244| 0.213] 0.000] 0.000| 0.479| 0.000} 0.000/ 0.000 0.000] 0.000{ 0.038/ 0.000| 0.000/ 0.000| 0.000
Mn 0.031| 0.031| 0.005 0.025/ 0.048{ 0.086] 0.040 0.028| 0.045| 0.013| 0.000 0.018] 0.147| 0.067| 0.022
Mg 0.049] 0.012| 0.007| 0.007| 0.002| 0.015| 0.031| 0.015] 0.133] 0.097| 0.012] 0.020| 0.012} 0.012] 0.014
Ca 3.255| 3.381] 3.989| 3.893| 3.560| 3.721| 3.895( 3.936| 3.812 4.216] 3.887| 4.007| 3.785| 3.847| 4.290
Na 0.037) 0.009| 0.028| 0.000| 0.003| 0.000| 0.013] 0.013| 0.013| 0.000 0.003] 0.010| 0.022| 0.009] 0.019
K 0.002| 0.000{ 0.000| 0.004] 0.000] 0.000| 0.002 0.000 0.004] 0.000| 0.000| 0.002} 0.000 0.004] 0.006
Xps 0.23 | 0.22 | 0.25 | 0.33 | 0.25 | 0.30 | 0.33 | 0.28 | 0.32 | 0.27 | 0.34 [ 0.36 | 0.28 | 0.26 | 0.28
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GHAHATEABERERA P, BURREEE E. BRI REFMAER. (1)
HCASILTEE Y, A2 REAN; (2) Elhk=H, E5HKA. ARRGRERF
dtr; (3) MIRARKARRGES (4) BAESARRHELRARY Y, EXEL, KBH
HEREGE, 26NHEE, BN _RTHE, 755, Zidfoed. ORBAMKANR
RBRENEFAN I HKTHE, SEERFRETHE, “HAEEXE. BETHEX, 4
$r50.01—0.02 mm, FRFHE 0.5 mm, FTEEZRFR—-TEREESFEFROES &
fit

XX 194N 28 R A A B R R G AT AT T B F B 20T, LR B k254 4.
16 M FHRITEMSEEHRFITERL, XEREAN X oM mE 2. ATRERED,
RAER R PR G A A R LA, MOAKILTEE Y ™ H B A & BJS-3 fn

B B 7 8 9 10 11 12 13
B = BBB-1 BGY=1 878-30-8 RS-47 BJS-3 | BQ-5 [878-25-8
S |amkr 1R c|EER| 1 c R guir 1| Eirc (HBCR| #HER 1 1 1

Si0; 35.76 [36.47 |37.51 [37.46 [36.44 |36.64 | 38.23 | 34.90 34.59 | 34.99 38.80 36.31 38.85
AlOs  |23.37 |22.74 [22.67 |20.14 |20.81 [20.61 | 22.01 | 22.00 21.19 | 21.95 24.07 20.81 19.23
FeO 13.10 |14.34 |13.57 |12.49 |11.90 {11.82 | 13.05 | 15.54 16.26 16.00 10.27 16.87 14.62
TiOz 0.13 [ 0.00 | 0.00 |0.64 ) 0.06 | 0.00 [ 0.00 0.03 0.00 0.07 0.00 0.10 0.07
MnO 0.13 1 0.15 | 0.24 | 0.12 | 0.16 | 0.14 0.28 0.31 0.11 0.18 0.22 0.11 0.25
MgO 0.20 | 0,01 | 0.04 | 0,06 | 0.14 | 0,03 | 0.06 0.05 0.04 0.02 0.05 0.05 0.03
CaO 21.34 |22.59 |21.93 |25.85 [25.55 |25.77 | 25.05 | 22.14 22.61 22.48 24.75 22.58 | 21.63
Na,O 0.03 | 0.01} 0.03 | 0.01 | 0,11} 0.06 0.02 0.01 0.05 0.03 0.02 0.02 0.19

K20 0.00 | 0.00 | 0.01 | 0.06 | 0,00 | 0.00 0.00 0.02 0.00 0.00 0.00 0.00 0.01

= 94.06 [96.32 [96.00 {96.82 [95.19 [95.07 | 98.71 | 95.00 | 94.85 | 95.71 98.17 | 96.85 | 94.88
A5 EMIT ARk R

Si 5.856 [5.864 I8.03? 5.987 {5.895 {5.939 | 5.979 5.728 | 5.709 | 5.708 | 6.052 | 5.843 | 6.368

Al 4,512 |4.309 [4.300 {3.795 ({3.969 (3.938 | 4.058 44256 4,122 | 4.220 | 4.426 3.948 | 3.716

Fc* 1.762 |11.928 |1.636 |1.669 [1.610 |1.602 | 1.707 2.133 | 2.244 | 2.183 | 1.340 2.270 1.593

Ti 0.016 [0.000 |0.000 [0.077 |0.007 |0.000 | 0.000 0.004 | 0.000} 0.009 0.000 0.012 0.009

Felt 0.042 [0.000 {0.190 |0.000 IU.OOD 0.000 § 0.000 0.000 [ 0.000 | 0.000 | 0.000 0.000 | 0.411

Mo 0.018 {0.020 (0.033 (0.016 [0.022 [0.019 | 0.037 0.043 | 0.015 0.025 0.029 0.015 0.035
Mg 0.049 (0.002 (0.010 (0.014 (0,034 [0.007 | 0.014 0.012 | 0.010 | 0.005 0.012 0.012 0.007
Ca 3.745 |3.892 [3.782 |4.427 |4.429 |4.476 | 4,198 3.894 3.998 3.929 4,136 3.893 3.799
Na 0.010 |0.003 [0.009 [0.003 |0.035 |0.019 | 0.006 0.003 } 0.016 0.009 | 0.006 0.006 | 0.060
K 0.000 [0.000 |0.002 |0.012 |0.000 |0.000 | 0.000 0.004 0.000 | 0.000( 0.000 0.000} 0.002
Xps 0.28 | 0.31 | 0.27 | 0.31 | 0.29 | 0.29 0.30 0.33 0.35 0.34 0.23 0.37 0.30
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BQ-5, X,, 43514 0.23 #10.37; #hbkik e —MERBTL-3(1), X,=0.31, 5#FE
HRPEHARIMLL BARKARRBRRH—NHEE, X.=0.09, BAEHELE, X3
FRBBRRPOHENAN ps X TFEREEBZ.

XN BREEEAGR AMERE. G ERN, RE&HA B X,,=0.23—0.37,
KEHFRAD0.30—0.32, REFERPEHAHRIBHEKR, BER—SHF RSB 2
BN (InBL-~5), FRAEMETH BN, AOTHRFRAHE, fn878-30-8, RS-
47, AHHBRAE (B E Fe'), fn: BBB-1, MK Bk, Xh@u A M X0
0.22—0.36, ARMFPEFAMRY AL, HE—FERORRBREZ A A0RS
WAEMRAEL, mE 3, —BRE, MbrE 0.01—0.02mm) X, & K, 4 0.22—0.27,
HArE (0.2—0.5mm) X, 85, 40.256—0.36, 5G K ARGEHAMAL,. 3 HiXsHES
MATAREEN, KBO>HERYE, RE—-/THIHIARFRH (878-29-1), H X —HR
HEMaOE & AW B AN, EIMaO% 1,08, H¥40.49, A—HRPEHARYE Wk
KoL, BLRAZE B 1E FH R IK 2 F 1.

2
14 | 18 | 18 | 17 18 19
878- | 878- | 878- \
BM-10 *50 "t 57211l 26-a BTL-3 BL-5
1 1 1 1 |1tk | 2 |1C-Pm ! 1R-Ep | 2C-Pm | 2R-Ep | 2R-Ep | 3C-Pm | 4C-Pm | 4R-Ep

38.72 |37.92 |38.42 |38.79 | 36.55 39.91< 36.46 37,30 | 35.85 36.91 38.16 36.74 | 37.34 | 37.93
21.89 [29.61 [19.37 |23.56 | 20.57 J20.63 | 12.76 | 21.41 19.56 | 21.47 | 22.26 20.60 | 20.43 | 21.53
16.02 | 4.27 |14.66 [11.08 | 13.12 [12.35 9.38 | 13.12 | 13.64 | 12.84 | 11.82 7.84 8.98 11.87
0.18 [ 0.09 | 0.03 | 0.09 0.03 ) 0.06 | 0.09 0.09 0.03 0.03 0.00 0.03 0.09 0.06
0.19 | 0.08 | 0.17 | 0.06 0.10 [ 0.10 | 0.00 0.14 0.14 0.08 0.10 0.04 0.06 0.04
0.04 | 0.06 | 0.06 | 0.06 0.01 ] 0.05 | 2.53 0.07 4.30 0.07 0.19 2.84 2.62 0.07
19,38 [25.91 |21.91 |24.98 | 25.01 {23.31 | 23.69 | 24.36 | 20.02 | 25.54 | 25.27 | 25.20 | 24.61 | 25.28
0.70 | 0.24 | 0.00 | 0.02 0.02 | 1.14 0.06 0.00 0.03 0.01 0.02 0.03 0.01 0.00
0.01 | 0.01 | 0.01 | 0.02 0.00 [ 0.00 | 0.09 0.00 0.00 0.00 0.00 0.02 0.10 0.00
97.13 {98.19 (94.63 |98.66 | 95.40 |97.54 | 92.56 | 96.49 | 93.57 | 96.94 | 97.82 | 93.34 | 94.24 | 96.79

RL25AM 25 2 ah T AR R AKX

6.170 [5.786 |6.320 6,033 | 5.923 |6.263 | 5.985 5.972 | 5.831 | 5.874 | 5.999 | 5.941 | 6.006 | 6.038
4.112 [5.326 |3.757 |4.320 | 3.930 |3.817 | 3.824 4,042 | 3.751 | 4.028 | 4.126 3.926 | 3.874 | 4.041
1.724 (0.545 {1.598 |1.441 | 1.778 |1.621 1.222 | 1.757 { 1.591 1.709 | 1.554 1.060 { 1.116 | 1.580
0.022 {0.010 {0.004 0,011 | 0.004 |0.007 | 0.011 0.011 | 0.004 | 0.004 ! 0.000] 0.004 0.011 0.007
0.411 {0,000 [0.419 |0.000 | 0.000 |0.000 | 0.134 | 0.000| 0.265 | 0.000 0.000 | 0.000 { 0.092 | 0.000
0.026 |0.010 {0.024 {0.008 | 0.014 |0.013 [ 0.000 | 0.019 | 0.019 | 0.011 | 0.013 | 0.005 | 0.008 0.005
0.009 |0.014 [0.015 )0.014 | 0.002 |0.012 { 0.619 | 0.017 } 1.042 | 0.017 | 0.045 0.684 0.628 | 0.017
3.309 |4.236 [3.862 |4.163 | 4.343 {3.920 | 4.187 | 4.179 | 3.489 | 4.362 | 4.257 | 4.366 | 4.241 | 4.312
0.216 [0.071 (0,000 [0.006 | 0.006 {0.347 | 0.018 ] 0.003 | 0.009 | 0.003 | 0.006 | 0.009 | 0.003] 0.000
0.002 [0.002 |0.002 |0.004 | 0.000 [0.000 | 0.019 | 0.000 0.000 | 0.000 | 0.000| 0.004| 0.021| 0.000
0,30 | 0.09 | 0.30 | 0.25 0.31 | 0.30 | 0.24 0.30 0.30 0.30 0.27 0.22 0.22 0.28
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Fiz. 2 X, distribution of epidotes from the Bikou Group in the Shanxi-Gansu-Sichuan
border area (left) and the comparison with epidotes from other areas (right)
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Fig.3 X, distribution of epidotes in four blueschist samples from the Bikou
Group in the Shanxi-Gansu-Sichuan border area
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B 4 BRHIIZFEXEOBZITAMAI-Fe*-Mg
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Fig. 4 Al-Fe*-Mg diagram of pumpellyites
from the Bikou Group in the Shanxi-
Gansu-Sichuan border area

Hp %48 EHF s Dp 3% Del Peuto §EiRE 0O
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Abstract

Epidotes are extensively seen in various metamorphic rocks of the Bikou
Group, especially in such metabasites as greenschist and blueschist. X, values
of epidotes from greenschist are in the range of 0.23—0.37, mostly 0.30—0.32.
Epidotes from different samples show considerable compositional variation,
whereas those from the same sample are quite similar in composition, indica-
ting that their composition is related to bulk composition. As for epidotes
from blueschist, X,,=0.22—0.36, and their composition varies remarkably
even in the same sample. In general, fine-grained epidotes contain relatively
low ps while things are just the opposite for coarse-grained omes which
commonly exhibit zonal structure characterized by the gradual decrease of ps
towards the core, suggesting that the blueschist might have experienced a
pressurée—decline metamorphic process. In addition, a few pumpellyites are
occasionally observed in the group; nevertheless, they are all enveloped in
epidotes and fail to constitute an independent metamorphic facies.



