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A study on the baric types of the orthoamphibole association

YOU Zhen_dong, ZHOU Han_wen and ZHONG Zeng_qiu
( China University of Geosciences, Wuhan 430074, China)

Abstract: The orthoamphibole association is a special rock type developed mostly in Precambri-
an metamorphic terranes. It is rich in Mg and Al but depleted in Ca and K. Its major mineral
constituents include cordierite, orthoamphibole, Al;Si05 minerals, staurolite, garnet, plagio-
clase, micas and clinoamphiboles. Associations of this kind are distributed in a lot of ancient
metamorphic complexes throughout the world, with some of them closely related to sulfide de-
posits. According to metamorphic conditions, the orthoamphibole association can be tentatively
divided into two types: the lower pressure type and the high pressure type. The former type is
characterized by the cordierite— anthophyllite— cummingtonite association, while the latter
type is AlSiOs minerals— gedrite association, sometimes with garnet. The Al;SiOs in high_
pressure terranes is kyanite. Cordierite and staurolite mainly formed corona textures surround-
ing kyanite or garnet, indicating the nearly adiabatic uplift of a metamorphic terrane. The pre-
sent paper deals with the mineral paragenesis, the baric types, the related metamorphic

reactions and the conditions under which these rocks were formed.
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Table 1 Spatial distribution of orthoamphibole associations
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ey 352 ; ; : O kol
1 Orijarvi, 52 Kfs— Sil- Crd— B % 1) Ml Eskola, 1915
WhyntieHead Banffshire, Crd- Sil= Oamp; Sil- Grt- Oamp: m
2 pis And- Sil- Crd; Ms—= And- Sil- Bt Buchan 7 Hudson et al., 1985
3 Fiskenaesset, # [ % Crd-= Sil- Oamp; Crd= Sil- Qamp— Grt b Friend, 1976
. i s Qtz— Crd- Oamp- Bt 4 0y Dymek, 1987; Dymek
¥ abhs 3 ! i s . Malene JiH
4 Godthabsfjord, /4 #4 b4 ( ESil, Ky, Grt, St) Malene #2907 et al.. 1990
- S Crd- Sil- Oamp: Crd- Gri— Oamp: T -
5 Pistil Ogo , Cornwall Ande Sil- Crd T ARy Tilley, 1937
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13 Shurctsky, Karelia, { Ky- Grt= Oamp( Ged) £Sil F 2 A B 4y Tilley, 1939
14 Nessoden, % 1 lifi Sil- Grt= Oamp; Ky- Sil; Chl- Ky K S5 HR A Broch 1926
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Table 2 A comparison of mineral composition of orthoamphiboles
ik 1 2 3 4 5 6 7
7 L K i S W Chew ore( JE#) Idaho( 75 [H) Outer Hebrides( Gt. Britain)
Si0, 47.63  48.00 50.66  52.04 50. 15 44. 89 58.48
Ti( 0.31 0.13 0.13 0.07 0. 14 0.67 0.03
AlO; 12. 31 13.09 7. 86 6.98 14. 69 17.91 0.57
Fea0s - - - - 1.53 0. 67 0. 58
Cra03 0.14 - 0. 06 0.08 - - -
FeO 15.77 17. 51 16. 25 15.33 0. 00 13.31 7. 85
MnO 0.14 0. 08 0.13 0. 10 0. 01 0.37 0.27
MgO 17. 68 17. 12 22.14  21.98 29.13 18. 09 29.25
NiO 0. 06 - - - - - -
Cal 0.57 0. 48 0.39 0.49 0. 06 0. 40 0.14
Nax(O 0.50 0. 94 0.18 0.57 1. 40 1.45 0.08
K20 - 0. 00 0. 04 0.00 0.02 0. 05 0.02
P105 0.27 - - - - - -
H,0* - - - - - 2.02 2.60
H-0" - - - - - 0,00 0.20
F - - - - = - -
T otal 95.38 97.35 97.85 97.64 97.121] 99. 87 100. 20
L 24( O, OH) J BEAl 1) 126144
Si 6. 68 6. 86 7.47 7.65 6. 67 6.325 7. 885
YAl 1.32 1. 14 0.53  0.35 1.33 1. 675 0. 090
VAl 0.73 1. 06 0.83  0.86 0.97 1.301 -
Ti 0.03 - 0. 01 0.01 0. 01 0.071 0. 003
Fett - - - 0.15 0.070 0. 058
Mg 3.69 3.65 4. 87 4. 81 577 3.799 5. 876
Fe™ 1. 85 2.09 2.0 1. 88 0. 00 1.569 0. 885
Mn 0.02 0.01 0.02 0.01 0. 00 0. 044 0. 031
Na 0.13 0.26 0. 04 0.16 0.36 0.396 0.020
Ca 0.09 0.07 0.05 0.08 0.01 0. 060 0.020
K - 0. 00 0. 01 0.00 0. 00 0. 008 0. 004
OH - - - - - 1. 898 2.338
Xpe 33.6 36.4 29.4 28.2 2.5 41.0 13. 1
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VORI 1 —FR 430, 1990; 2 —Liu et al., 19953 4 — T3, 1996; 5 —Johnson, 2002:6 .7 —Deer et al., 1982.
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Table 3 A comparison of chemical composition of orthoamphibole associations

AN LN

2. WA E A

3.8 an EHIA

4. ¥ db ELIN

5. A

&_ﬁjTﬁiH

7T

P ( ;ﬁ's;jb ( ;51 i ( -.'Jw'ﬁé) ( ;ﬁ'f;jl;) (I 'lﬁ{liiﬁ; SN (H =)
S0+ 56. 58 48. 48 47.9 47.3 57. 16 57. 65 86. 54
AlO, 13. 16 15. 88 20.6 14. 6 15. 96 16. 84 8. 11
Fes0s 119 .51 0.0 0.0 8. 66 0. 85 0.81(1)
Fe() 10. 68 12. 10 11.5 14. 4 10. 33
MgO 13. 30 15. 46 15. 4 17.1 13. 88 5.30 2.45
MO 0.10 0.09 0.1 0.1 0.02 _ 0.00
Ti0 1. 18 1. 38 1.0 2.4 1. 78 1. 60 0.19
Ca0) 1. 02 1.03 0.3 0.8 0. 06 1.28 0.18
Nax() 0. 35 0. 60 1.1 0.4 0. 27 2.34 0. 33
K»0 0.0 0.10 0. 00 0.1 0.04 2. 36 0.02
P10 1. 78 0.18 1.4 2.2 0.08 - 0.04
H-0 1. 78 2.21 - 0.2 2. 80 1. 08( H,0" ) 0. 67( LOI)
S 99, 44 99.02 99. 8 94.3 100. 73 99.03 99, 34
A 22.73 23.74 28. 98 20. 19 28. 13 37. 56 49,13
F 18. 65 18.12 16. 22 19.92 6. 15 32. 58 9. 34
M 58. 52 58. 14 54. 80 59. 89 65.71 29, 86 41. 52

PRl AT 1 —Liu et al., 1995; 2 3 i 475, 1990: 4 —Liu ¢t al., 1995; 5 —Jonson, 2002; 6 —Eskola, 1915; 7 —Dymek,

1990.
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Fig. 1 AFM plots of typical orthoamphibole associations
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Fig.3 The corona texture of kyanite from gedrite rock in Xishui, Hubei Province
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