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Abstract: The pseudotachylite in granulite facies granitic gneisses from the Hamm Peak, southwestern Prydz Bay,
East Antarctica, occurs along the east-west-trending ductile-brittle shear zone. The characteristics of microstructure
show that the pseudotachylite was formed by the frictional-melt during the rapid faulting along the paleoseismic
zone. This inference is supported by the common presence of spherulites and different morphological microlites,
such as skeletal, dendritic, acicular and globular in the matrix of pseudotachylite. There exist two kinds of
microlite mineral assemblage. One consists mainly of hyperite and plagioclase, which developed in the northeastern
part of the shear zone. The other consists of biotite, plagioclase, alkali feldspar and quartz, etc, which developed
in the southwestern part of the shear zone. The occurrence of different kinds of microlite mineral assemblage
indicates the differences of tectonic surrounding and stress distribution along different parts of the shear zone.
Moreover, the presence of aluminous-rich hyperite may indicates the relatively high temperature and high pressure
in the ambient physical condition during the pseudotachylite formation and crystallization afterwards, i.e., under
the granulite facies conditions. The K-Ar age of bulk matrix of pseudotachylite is 878. 1+16. 8 Ma. Bulk *Ar/* Ar
step-heating release spectrum gave the varying ages mainly from 925 to 626 Ma. Combined with the regional
comparison, we conclude that the pseudotachylite formed during the Grenvillian tectonic events.
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Fig. 1 Map of the Hamm Peak area, Prydz Bay, East Antarctica, showing the localities where pseudotachylites have been found

(a) The Antactica continent with tectonic location of the study area;

location of the study area;

HhC ) A1 5 B SRR A 30 ER AR X A — TR MR T
14 300 A At BT — B R AR S R A R <RI 2
. M8 SEM AR Kssr o0 (R 2), XLl
P -BR AR R R R R A R AET WA,
DnAELEMABRKA, A, AT, R
W M E ST WA (K 3e, 3f), TER:

(b) The outcrops of Northern Prince Charles Mountain and

(c) The localities where pseudotachylites have been found
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Table 1 Chemical composition (wt% ) of major minerals in the granitic gneisses and granulites (the wall rocks of pseudotachylite )

from the Hamm Peak, East Antarctica

FE 2 e Si0, TiO, Al,0, FeO MnO MgO Ca0 Na, 0 K,0 RO
1 45.94 0. 00 34. 89 0. 00 0. 00 0. 00 17.98 1.18 0. 00 A (PL)
41-3-1 2 49.04 0.00 0.86 37.13 0. 00 12.26 0.71 0.00 0. 00 EIHMEA (Hy)
4 50. 39 0. 00 1.09  22.02 0. 00 9.91 15.94 0. 00 0. 00 EEMEA (Aug)
1 37.96 0. 00 21.15  30.29 0.43 7.99 2.17 0. 00 0. 00 AWFA (Gr)
2 65. 64 0.00 19.01 0.00 0.00 0.00 0.00 1.13 14.22 WA A (Mic)
102 3 57.79 0. 00 27.09 0.00 0. 00 0. 00 9.27 6. 11 0. 00 KA (P
4 37.98 0.00 21.20  30.65 0.39 7.73 2.04 0.00 0.00 AWFA (Grt)
6 39. 96 5.90 14.77  13.01 0. 00 16.32 0. 00 0. 00 9.79 BRE (B
7 38.01 0.00 20.87  30.97 0. 45 7.53 2.16 0.00 0.00 AT A (Grt)
1 57. 64 0. 00 27. 86 0.00 0. 00 0. 00 8.71 5.79 0. 00 KA (P
2 65. 69 0.00 18. 83 0. 00 0.00 0.00 0.00 1.59 13. 88 MAHE A (Mic)
23101 3 37.85 0. 00 20.93  30.89 0.43 7.74 2.17 0. 00 0. 00 AT A (Grt)
5 39.74 7.16 14.72  13.95 0. 00 14.87 0. 00 0. 00 9.56 BZEFE (B
6 40. 02 5. 80 14.23  12.74 0. 00 16.92 0. 00 0.00 9.99 B (B
7 65.77 0. 00 18. 61 0.00 0. 00 0. 00 0. 00 1.05 14.57 A A (Mic)
e BRI o R e b T R 4 BT 5T T L TR AT SR = e,

a— T PR B R BB (pst) 5 b— S HEBE SR HO B BRI (pst)
M2 AERLTEZELBEMRBIRAFETIER

Fig. 2 Photographs of the field outcrop of pseudotachylites from the Hamm Peak area, Prydz Bay, East Antarctica
(a) Simple pseudotachylite vein (pst); (b) Complex veinlet of pseudotachylite ( pst) with mylonite
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Table 2 Contents (wt% ) of microlites in the matrix of pseudotachylites at the locality of D39, Hamm Peak, East Antarctica
S3 BT AL Fr Si0, Tio, Al, 04 FeO MnO MgO Ca0 Na, 0 K,0 P05  TYAK

1 34. 62 5.94 14.94  19.22 0. 00 12. 64 0. 00 0. 00 9.26 0.00 B

2 1.34 0. 00 0.76  97.90 0.00 0.00 0. 00 0.00 0.00 0.00 ALk
39-4-3-4

N 3 58.63  59.66 26.01 0. 80 0. 00 0. 00 7.85 6.28 0.43 0.00 kKA

(45 5 L 3e)

4 47.56 0. 00 21. 81 1.66 0. 00 0.59 22.08 5.86 0.43 0.00 KA

5 13.20 0. 00 7.21  75.45 0.00 0.00 1.58 2.56 0.00 0.00 %Ik

1 59. 47 0. 00 25.88 0. 00 0. 00 0. 00 7. 80 6. 60 0.26 0.00 FEAH

2 38.61 6.39 7.55  34.84 0. 00 6.09 1. 86 0. 00 3.77 0.89 Bl

3 42.36 4.11 12.21  16.56 0.00 13. 12 3.17 0. 00 7.47 0.71 Bk
39-4-3-1 4 34.36 0.38 6.36  52.93  0.00 1. 80 1.46 1.58 0.47 0.66  FAfbk
(4% A5 07 LR 36) ’ ’ ’ ’ ’ ’ ’ ’ ' ’ -

5 37.71 5.27 8.68  34.67 0. 00 7.87 1.39 0. 00 4.40 0.00 Bt

6 59.35 0. 00 25. 84 0.59 0.00 0.00 7.48 6.73 0.00 0. 00 A

7 46.72 4.39 10.93  14.49 0. 00 10. 97 2.61 0. 00 7. 60 1.96 Bk
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Fig. 3 Microphotographs of the microstructure of pseudotachylite at the locality of D39, obtained by OPT and SEM imaging

(a) Spherulitic texture in pseudotachylite, plain light (=) ; (b) Spherulitic texture in pseudotachylite, crossed polarized light (+) ;

(¢) Acicular and radial crystallite texture around the crystal minerals in the pseudotachylite, crossed polarized light (+); (d)

Corrosion texture of crystal minerals themselves, crossed polarized light (+); (e, f) The SEM-BSE ( Backscattered electron) image

features and the acicular and radial crystallite textures of the matrix in pseudotachylite

Pl-plagioclase/anorthite/andesine ; Fer—ferrous oxide; Bt-biotite
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Fig. 4 Microphotographs of the microstructure of pseudotachylite at the locality of D43, obtained by OPT and SEM imaging

(a) Crystallitic acicular, drusy and beam crystal aggregate of hypersthene textures in the pseudotachylite, plain light (=); (b)
Cataclastic and corrosion textures of crystal minerals themselves and the cryptocrystalline textures around the crystal minerals, crossed
polarized light (+); (¢) The microstructure of matrix of pseudotachylite under the crossed polarized light; (d) The microstructure of
matrix of pseudotachylite under the crossed polarized light with conoscope; (e) The SEM-BSE ( Backscattered electron) image
features of the keleton and skeletal textures made up by hypersthene and plagioclase; (f) The SEM-BSE ( Backscattered electron)

image features of the microcrstalline textures made up by the crystals of biotite, plagioclase/anorthite/andesine and other crystallites
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Table 3 Contents (wt% ) of microlites in the matrix of pseudotachylites at the locality of D43,

Hamm Peak, East Antarctica

IS WT L e Sio, Ti0,  ALO, FeO MnO MgO Ca0 Na,0  K,0 oy ) 24 Bk

1 68.27 0.98 18.68  1.23 0. 00 0. 00 5.51 4.59 0.73  100.00 HkKfA
43-4-3-1 2 48.13  0.73 7.99  26.81 0.39 14.71 0.75 0.00 0.49  100.00 & EHHEA
(HHMIEWLE 4e) 3 66.05  1.21 19.12  2.44 0. 00 0. 00 5.50 4.80 0.88  100.00 HKfy

4 47.77  1.02 7.56  27.30 0.39  15.06 0.50 0. 00 0.40  100.00 EHEHMEA

1 49.72  2.52  16.88 16.83 0.00 5.16 1.46 1.32 5.83 99.72 Bt

2 63.24  0.50  21.31 2.23 0. 00 0.38 5.37 6.01 0.96  100.00 #H&AH

3 48.49  2.44  15.46 18.22 0.00 5.44 1.02 0.88 5.82 99.75 Bt}

4 65.73  0.40  19.33  1.95 0. 00 0. 00 3.94 4.69 3.95  100.00 fAHEA+RHCA
43-7-1-2 5 61.50 1.36  14.51 11.10 0. 00 3.23 1.63 1.88 4.79  100.00 Bz+f
(4% 57 L E 4f) 6 48.22  2.55 17.04 17.53 0. 00 4.78 1.54 1.88 6.15 99.70 Rt

7 70.84  0.50  15.90  2.97 0. 00 0.74 3.90 3.97 1.19  100.00 kA

8 72.20  0.00 16.31  1.77 0. 00 0. 00 3.65 5.30 0.77  100.00 HkKfA

9 45.48  2.91 17.07  19.30 0. 00 5. 80 1.10 1.20 6.78 99.63 Bh)

10 75.58  0.00  12.84  2.62 0. 00 0.58 2.52 3.47 2.39  100.00 fHAHKA+RHEA
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Table 4 Potassium-argon isotope and age data for the

pseudotachylite from the Hamm Peak, East Antarctica

107" mol, BRI ok 2 v it 7 A 9 T 8 R o7 36 A W K/ Tar/  OAr,/ F I AF A/ Ma
E%ﬁLLﬁm%%thso$mm:%fﬁ,A BT % xa0¥molsg % F#Ma sl
D43-7 2.48 4. 865 97.54 878. 1 16. 8
Bl: (°Ar/7Ar)) ., =0.0002389, (*Ar/’Ar), =
x5 FEMMBENRBZRFEBNEESRMER A" Ar H3E
Table 5 Argon isotope and **Ar/* Ar age data for the pseudotachylite from the Hamm Peak, East Antarctica
T/ (“ A1/ Ar) . (36 Ar/”Ar) . (37A1‘/39Ar) . (% A/ Ar) COF (YA /YA 3"Alr:lo(l)’m/ A;:px/ ﬂiﬁi@/ﬁlfiﬁ@/lﬁjc
400 112. 9045 0.3673 6809. 0000 0.1729 4.4227 8.63 0. 06 92 17
500 148. 7143 0. 3437 0. 7965 0. 1155 47.2313 23.06 0.22 803 36
600 124. 8157 0. 2665 0. 7754 0. 0829 46. 1468 22.39 0.38 788 24
700 81.7350 0.0932 0.4799 0. 0430 54.2386 87.20 0.99 897 22
800 112.3390 0. 0609 0.3536 0. 0270 94. 3773 223.52 2.55 1356 14
900 110. 4594 0.0341 0.2870 0.0212 100. 4312 289. 67 4.58 1417 12
1000 85.3112 0.0185 0. 3096 0. 0364 79. 8920 1439. 14 14. 65 1204 10
1100 59. 6881 0.0114 0. 3496 0. 0384 56. 3605 2121. 89 29.50 924.6 7.9
1200 45.5127 0. 0047 0.4132 0.0149 44. 1575 2383.94 46. 18 760.7 6.7
1300 36.2170 0. 0046 0.5155 0.0145 34.9075 6940. 86 94.74 625.8 5.8
1350 30. 3554 0. 0063 1. 0041 0.0219 28.5944 655.59 99.33 527.5 4.8
1400 33.4198 0. 0237 1. 0593 0. 0253 26. 4969 95. 61 100. 00 493.7 6.0
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Fig. 5 Bulk step-heating release spectrum for the pseudotachylite

from the Hamm Peak, southwestern Prydz Bay, East Antarctica
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