22(2), 108:112

Tap chi CAC KHOA HOC VE TRAI DAT

6-2000

TUOI K-Ar

,“°Ar/ *Ar VA

VAN DE TUOI PROTEROZOI SGM
CUA HORBLEN HUNG KHANH

MG bAU

Tuoi cdc déng vi phéng xa (tiGe day goi 1A
ol wyér do) ciia chc khodng vat trong cic d4
bién chat - bién dang 12 d6i tuong va phuong tien
nghién ciu ctia cic nha dia chat c4u tao, cac nha
thach hoc va cac nha khoang vat hoc. N6 giap cac
nha dia chdt phan dinh cac m6i quan he giita cac
qua trinh phat tri€n khodng vat va cic pha bién
dang. Cac khoang vat (va cac da) co thé chira cac
he déng vi phong xa khic nhau c6 thé sir dung cho

muyc dich tinh i dia chat. Cic h¢ déng vi phéng -

xa hién dugce sir dung rong rii trong dia chit bao
gom : K-Ar (“Ar/”Ar), U-Pb, Rb-Sr va Sm-Nd.

Tubi déng vi phong xa cla cic khodng vat I
i nhiér dp déng (closure temperature - tai do he
déng vi phong xa duge of dinh trong mang tinh the
cia khoéing vat) ciia khoéng vat d6 d6i véi he déng
vi dang xét. Néu moi trudng dia chat tii nung nong
khodng vat Ién nhiét 6 cao hon nhiét do déng ciia
ching, thi he déng vi phong xa trong khong vat
s€ tai khai dong, va tudi déng vi s& 1a wéi ldn cusi
cung khoang vat dat nhiét do nay. Vi th€ méi dong
vi phong xa clia cic khoéng vat con duoc goi 13
tuoi qud trinh nguéi lanh (cooling age).

Gia tri tudi K-Ar 2070-2300 tr.n clia horblen di
duge xéac dinh cho cic di gnai va amphibolit &
vung Lang My - Hung Khanh [4]. Gia tri tuéi 6
nay c6 § nghia rdt quan trong trong viec khoi phuc
lich sir ki€n tao khu vic, vi chiing cho thdy khu
vire nghién ciru khong bi bién chat - bien dang &
cc diéu kien c6 nhiét do vugt qua nhiét do doéng
ciia horblen cho he¢ K-Ar (500+50 °C) k€ tir
Proterozoi sém (2.070-2.300 tr.n).

Méc du phuong phap K-Ar duoc ip dung rong
rai nhat trong dia chat va cho két qua tin cay doi
vaicac khoéng vat nhém mica va amphibol, nhung
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TRAN NGOC NAM, TA TRONG THANG

& nhiing viing d4 tri qua nhiéu pha biéh chat - bién
dang thi c6 th€ c6 kha nang m4t (loss) hodc vugt
troi (excess) Ar trong khoang vat phan tich. Do dé,
tudi quan sat dugc 6 thé 1a tui gid tao. Bai bio
nay trinh bay cic ket qud méi vé wdi déng vi
phong xa clia horblen Hung Khanh, xéc dinh bing
phuong phap K-Ar va phuong phap “’Ar/”Ar trén
don hat (single grain dating), nhu mot cach ti€p
can nhim gidi quyét cac nghi van cho gid tri tudi

déng vi ¢6 nhit da quan sat duge & Viet Nam,

DAC DIEM DIA CHAT VA THACH HOC -
MAU NGHIEN CUU

Khu vuc nghien ciru thuoe déi Fansipan (Hoang
Lien Son). D6i Fansipan 13 mot déi bién ch4t nim
phia Nam dirt gdly Song Héng, c6 dang tuyen, chay
song song voi diy nii Con Voi. Déi bao gém chi
y€u 1a cac da orthognai (phitc he Ca Vinh) & phén
trung tam, cac da phi€n mica chita kyanit & ria
dong bac, va cic da phién mica chira almandin &
ria tdy nam. Cic da clia doi bi bién chét cao, toi
tuéng amphibolit, va bi bién dang marih, tao nén
¢dc cdu tao phign cim doc ding véi phuong gdn
nhur song song véi phirong ciia déi. Pay 14 déi co
cac horblen cho tudi K-Ar 6 nhat Viet Nam (va c6
nhét Dong Duong), dat 2.070-2.300 tr.n 4], tong
irng v&i Proterozoi sém. Trong déi coh ¢6 cae miu
muscovit cho tu6i K-Ar 286 tr.n v biotit 246 tr.n
(Phan Trudng Thi, tai liéu trao déi ¢4 nhan).

Vi sur xuét hién cda staurolit va kyanit trong déi
Fansipan va sy c¢6 mat phong phti cha sillimanit
trong céc dé bién chat cao clia diy naii Con Voi,
tuong tr nhu phén kéo dai cua cic déi nay trén
lanh thé Van Nam (Trung Quéc), hai déi ndy trong
mot théi gian dai dugc céc nha dia chat coi 1a mot
cap bi¢n chat, twong (g véi mot déi khau ¢6 giita
hai luc dia Nam Trung Hoa va boéng Duong. Tuy




nhién, nhimg nghién ctru gdn day cho thdy, déi
trugt Seng Héng (bao gém cac khé;j gnai bién chat
cao Xuelong Shan, Diancang Shan va Ailao Shan &
Van Nam, va diy nai Con Voi & Viet Nam) 14 mot
d6i truot bing trii hoat dong trong Pe Tam
(khodng tir 35-17 tr.n) lien quan voi sy va cham

cua lyc dia An D6 vao luc dia A-Au [1].

Mau st dung trong nghién ciru nay gém :

L. Orthognai HKOI : cac da orthognai chira
migmatit va cac thau kinh amphibolit 16 rong rai ¢
d6i Fansipan. Miu HKO] thy thap tai thac Hung
Khanh, cach thi xa Yen Baj 27 km vé phia tay.
Mau c6 ki€n triic hat tho, cau 130 gnai. Thanh phén
khoang vat chinh cia miu g6m thach anh,
plagiocla, fenpat-kali, horblen, biotit, muscovit va
epidot (allanit). T8 hop khoén g vatndy cho thdy da
da bi bién chat & tuéng epidot-amphibolit. Cic
kheéng vat horblen va biotit dinh huong t6t, chiing
Xac dinh tinh phan phién ciia di. Cac khoang vat
thach anh th€ hién tit luon song duéi kinh hién vi.
Clorit ¢6 mat trong miu duge coi nhir sdn phim
bién déi hau bien chat ciia cic khoang vat horblen
va biotit. Khoang vat phu phé bin 1a manhetit.

2. Amphibolit HKOS : miu HKOS thu thap tir
- mot thau kinh amphibolit nim cich diém 1o HKO1
khodang 2 km vé& phia bic. Méau chi y&u gém
horblen, plagiocla (Xan = 0,47). thach anh, biotit.
Horblen ¢6 kich thuéc 2-3 mm va dinh huéng t6t.
Plagiocla c6 kich thuée 1-2 mm va thudng chira
cac bao thé rin 13 biotit v amphibol. Clorit xuat
hién gitta cac khe qirt nhd hodc phat trién & ria cac
khodng vat orblen va biotit duoc coi 14 san phim
bign A& * .1 bieh chat ciia cic khoang vat nay.

TUGI BONG VI K-AR VA TUGT * °AR
DON HAT CUA HORBLEN HUNG KHANH

Xac dinh tudi béng phuong phap K-Ar

Hai mdu HKO1 va HK05 dugc nghién, ray Iay
hai cdp hat 180-250 va 250-500 4 m. Méi cdp hat
duge rita sach nhidu 14n bing nuéc loc jon
(deionzed), va sdy kho & nhiét d6 60 °C. Sau do
horblen dugc tuyén biang may tuyén tir FRANTZ
ISODYNAMIC. Tinh khoidng horblen sau khj
tuyén duge kiém tra dusi kinh hién vi soi néi d&
nhat bé nhiing hat chua sach (nhiing hat horblen cé
dinh nhitng manh nhé khoing vat khac), dim bio
cho do tinh khiét ctia horblen dat tren 99 9%.

Céc phan tich K-Ar cho may nghién ctru thue
hién tai Vien Nghién ciu Khoa hoc Tu nhien,
truong Dai hoc Khoa hoc Okayama, Nhat Ban.
Kali phan tich bing quang k& ngon lita (Flame
photometry), c6 sir dung dung dich dem Cs 2000
Ppm. Sai s6 phan tich kali dugi 2% (do tin cay 2

" sigma). Cac dong vi argon (°Ar, ®Ar va 4oAr)

phan tich bing quang phé kh6i k€& (mass
Spectrometer) ban kinh 15 cm, sir dung phuong
phép hoa lodng déng vi véi ®Ar. Béng cach phan
tich 14p lai nhiéu 14n miu chudn (biotit JG-1), cho
phép xac dinh sai s6 trong phan tich cic déng vi
argon 1a nhd hon 1 % (d6 tin cly 2 sigma). Cac
hang s6 st dung d€ tinh toin tui déng vi ap dung
theo [3]. Két qua trinh bdy trong hdng ] .

X&c dinh tudi b&ng phuong phap “°Ar/*°Ar don hat

.

- Tinh khoédng horblen cap hat 250-500 Hm
cia miu nghien ctu (HKOI va HKO05) duge sir
dung dé phan tich tuéi dong vi 40Ar/39Ar trén don
hat (single grain dating) theo ky thuat gidi phéng
tirng phédn (incremental-release technique), sir dung
laser 1am nguén nhiét (laser step heating), dwogc
thuc hién tai Vien nghién cira Khoa hoc Tu nhien,
truong Dai hoc Khoa hoc Okayama, Miy duoc
kich hoat neutron tai 16 phan (mg hat nhan SMW,
truong Pai hoc Téng hgp Kyoto, Nhat Ban |2].

Ba hat cia miu HKO] (gnai) va hai hat ciia
mau HKO5 (amphibolit) dugc phan tich bing
phuong phap nung néng timg budc (step-heating)
stt dung ngudn laser ion argon. Cic hat horblen
duge nung néng & nhifng nhiét do x4c dinh trong
vong 30 giay. Nhiet do ctia mau duoc khéng ché
V61 do chinh xéc 13 3 do. Khi argon gidi phong ra,
sau khi duoc Iam sach, duge din vao quang phé
khoi k& (mass spectrometer) dé phan tich cic déng
vi. Két qua phan tich trinh bdy trong bang 2.

NHAN XET VA KET LUAN

Ket qua trinh bay trong bdi bie ndy cho thay
cdc da bién chat ving Hung Khanh ¢6 cac khoang
vat horblen hinh thanh rong qua trinh bién chat-
bién dang (synkinematic mineral) cho tudi K-Ar
Proterozoi sém, nhin chung pha hop véi s6 lieu di
duge cong b6 trong cac van lieu dia chat (2070-
2300 tr.n [4]). Cac horblen tir gnai (HKO1) cho tudi
K-Ar 1700 trn (lam tron $0), miu horblen tir
amphibolit (HK05) cho ket qua 13 2000 tr.n (bing
1). Su sai khéc twéi gitta hai mau (xdp xy 300 tr.n)
cho phép du doén vé khi nang c6 hién tugng mat
(less) hoac/va vugt tréi (excess) argon, trong
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Bdng 1. Tub) K-Ar cia horblen Hung Khanh

- TTTsaa——

3 C& hat K Rad, 40Ar Non Rad Ar Tubitsai 6
Mau (um) (M%) (10E-8ccSTP/g) (%) (trn)
D) et e L UE-8ccSTP/g)
HKO1 180-250 0,803+0,016 8.555+ 82 0.6 1.669+24
250-500 0.845:0017 9358+ go 0.6 1.699+24
HKOS 180-250 0.797+0,016  10.780+100 0,8 1.940426
250-500 0.822:0016 12,0001 10 0.7 2.032427

Két qué trong Bang 2 cho thdy mau gnai HKQ]
wéi tdng () va wd; Plateau bién dong gitta cac
phan tich. Hat HKOi-hb] co mot pha d6ng nhat

Nhjet o MAI‘ ”Ar 39Ar mAr JI}AI Th&i
©C)  (10E-13 (10E-13 (10E-13 (I0E-13  cumu-  (trn) Ca/K
ccSTP) ccSTP) ccSTP) ccSTP) lative
I e ) ACS 3% '} 2o dioeelii pee. Do - e Ol T BallS s
' Miu HK 01
Hat HK01-hb1
500 - 1,13:0,36 7.9t 96 087+ 0,97 960+ 120 0002 5.862:248 9,11+1 g1
600 1,750,090 92t 28 261+ 037 838+ 91 0010 3.737433  3,55:0/15
700  0,48+0.12 1562116 451+ 075 737+ 87 0,023 2.810+35 3464033
800  1,07+0.29 140:128  952: g5 652+ 90 0050 1.660+27  1,48+0 17
900  0,97:0.40 57.7¢140 2882+ 3'1g 693t 67 0131 776217 2,01+0.07
950  211+1.08 16471337 3520+ 5,21  1.997+ 215 0231 1.492+3p 4,700,15
980  0,12:047 16524250 3240, 5.57 2.350+ 155 0,322 1.793+23 5,1210,15
1.000  -0,18:0,44 23944346 5250+ 7,28 4.406+ 366 0471 1.962421 4,5740.11
1.039 157027 16774447 3540+ 948 2.987+ 408 0,572 1.948+44 4,75+0,23
1.060  0,84+0,08 6441212 11,84+ 519 943+ 457 0,604 1.889:97 55640 38
1110 0,73+0,44 22584225 3504+ 7,73 2875+ 414 0,704 1.933+33 6,48+0,19
1.251 1,130,83 536,979, 7 104,78+20,96 9.185£1.157 1,000 2.016+34 5 1510 1p
b 11,89+1,71 1.668,7+149,2 353,48+34,01 2.8622+2.203 1.908+14  4,744007
Hat HK01-pb2
548  241+067 1621516 1,68+ 120 1.563+324 0,005 5.568+152 96643 62
600  0,79:0.20 2404141 2,64+ 15 144142 0012 1.312181 9,07+078
658  0,73+0.21 1344179 1,95+ 104 385186  0.01g 3.039+117 6,86+1.16
690  1,3410.40 1094323 1388+ 173 662+186 0023 3.9141180 5764205
746 2204021 831293 347+ 1'9p 9194142 033 3.443:101 2,37+0.97
795 0,930,291 85139 377+ 22 161428 0,044 1.072:72 225:0 45
846  0,95:0.19 0,0:288 655+ 157 95448 0,062 367145 0,00+0.00
894 0341019 1474292 10,56+1362 2581310 0,092 794£133 1,39+0 37
925  0,08+0,36 49,6234 1290+ 3,28 79587 0,129 1.617432 3831023
947  0,41+0.52 62,5£405 1211+ 2,03  1.095+138 0,164 2.049+34 5,15+0,39
975  0,35:0,43 138,8431,7 32 10+ 479 3.200+632 0,255 2180434 4,31+0,13
995  0,58+0,36 273,7+44,0 80,80+ 842 5668+830 0,428 2097126 4,48+0,11
1.024  117+0/32 193,0465 4 533241227 46124548 0,579  1,998+34 3,60+0,17
1.053  1,02:014 5531220 981+ 624 765+97 0,607 1.837185 5624048
1097 290036 326,3+68,7 60.34+14.90 56674776 0,779 2.091+39 5,3940,20
1193 2,77:0,13 429,7189 7 77,83+.9 27 7.5341638 1000 2.134+18 5,50+0,15
Z  18,97+1,36 1.624,91192,8 3571, 2134,25 33.523+2.451 2.105+14  4,60+0,08
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Bdng 2 (tiép theo)

8

7.398+342 49,53118,65

0,00+0,00
6,72+2,14
4,53+0,89
2,27+0,81

5,9540,91
4,1210,32
3,12+0,24
3,48+0,34
3,89+0,80

4,46+0,52
4,00+0,21

6,71+1,27
0,00+0,00
6,22+0,42
5,72+0,35
0,70£0,15

3,51+0,39
8,00+0,85
9,19+0,51
7,71+0,18
5,64+0,08

4,17+0,16
5,80+0,24
9,7910,54
6,17+0,11
5,45+0,09

8.764+40959,67+15,61

1 2 3 4 5 6 7
Hat HK01-hb3
518  0,00£0,23 7,3£207  0,150,22 368271 0,001
605  0,00+0,29 0,0+21,1  1,46+1.26 137443 0,007 2.105+130
700  0,7640,25 774199  1,15+1.19 397493 0,013, 3.894+198
800  0,15:0,32 10,8£17,2  2,38+1.52 31383 10,024 2.527+117
910  0,88:0.19 20,7460,4  9,10+9.82 536459 0,065 1.514+165
950  072:033 119,1+157.0 19,96:4,19  1.360+198 0,157 1.716432
975  0,12+0.49 8194537  19,80+336 15264120 0248 1.86823
1.000  -0,04+0.48 84,5+541  26,93+4,11  2.092+165 0372 1.876+20
1050 126036  2068+117,1 59,23+6,05  5.046+407 0644 1979415
1100 1.31:009  76,7+1364 19662592  1457+488 0734 1792459
1200 2,08+0,43 259312220 57,85:32,01 4490+1.038 1,000 1.863+79
z 7,27+1,11  874,84370,2 217,66437,00 17.721+1.657 1.920+24
Miu HK05
Hat HK05-hb1
560 1,97+0,33 4327  0,6420,81 27974542 0,001 8.342+307
650 0,59+0,26 004131  1,158140  1.473+324 0,004 6.187+290
700 1,07+0,18 8024  1,27:051  2.106+197 0006 6.628+98
800 2,06+0,42 31,0486  535:1,90  2.999+223 0017 4.755+82
850 0,79+0,29 2539  3,53:182 136+27 0,024 968497
900 0,130,188 1824122  5,13+254 187+115 0,034 1.105+94
920 045:0,30  31,1+16,1  3.842226 303218 0,042 1.843+155
950 1,14£0,69  84,9+321  9.15+137 951:256 0,061 2.191+65
979 1681041 18944159  24,30:347 23541224 0109 2 12529
1.006 2,80£024 43574384 76,35:333  7.624:810 0263 2177418
1.055 2704115 800441717 189,38+:3346 16.488+3.805 0,645 2.015:48
1.111 100:072 1364337 23241423 20744259 0691 2032439
1.145 080:057 1028:214 10,40+362  1.033+138 0712 2151469
1.430 282:076  891,9:67.2 142,87+13,60 13.091+1.972 1000 2.077+29
2 20212201 2.736,62213,5 496,60+39,87 53.615+4.808 2.275+20
Hat HKO5-hb2
510 000£073 1192142 021038 1942+1.086 0,001
567 0,97+0.34 462187 0512062 654312 0,002 6.115:273
647 0,8610,19 6.9:204 0732320  1.775:667 0.004 7.284-917
677 0,3710,55 34172 053051 8272375 0,006 6.192=222
699 1,1840,49 0,0:150  179=244 752-333 0,010 4.190-278
750 1,1740,11 274152 201053  1.483:177 0016 518157
800 0,51+0,24 594230  2.39=1.20 = 0,022 2.220+92
853 0,00£0,15 1,0+146  4,96=378 1092 0,035  746+65
900 0,11+0,25 744316  504=554 124=135 0,049 800+129
920  -0,23+0,31  28,0+424  12.0226.29 4582255 0,081 1.164+76
955 043+0,39  111,1+84,0 20855298 1764154 0137 1.962424
980 053039  127,04431 2349:474  2289:232 0200 2 134+33
1.011 259:023  533,0:75,8 96,95:1443  8.947=626 0460 206522
1.036 178:021 40444808 7529:871 6662468 0.662 2007+17
1057 -0094034  00,636,3 21,20:513  1762:224 0719 10944137
1.105 0,65:028  665:364  11,14+4.01 8882228 0,748 1.872462
1.143 087020  130,3+94,0 22,14+850 2069720 0.808 2075475
1.294 077+028  419,0:98,0 71,69:27.41 6.705:2.951 1000 2.089:84
L 12,81+41,48 1.953,74237,1 373,06440,10 3.944+3.085 2.233+20

9,3014,64
9,5845,97
5,5213,31
0,00+0,00

1,34+0,90
2,53+1,16
0,21+0,35
1,4910,78
2,37£0,45

5,42+0,49
5,50+0,26
5,60+0,14
547+0,15
4,35+0,24

6,08+0,47
5,99+0,58
5,95+0,32
5,330,711
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gilta 950 °C va néng chdy (>1300 °C), chism trén
70% t6ng luong argon gidi phéng, tao nén tudi
plateau 1977 £ 19 tr.n (tuéi téng 14 1908 + 14 tr.n).
Cung khodng nhiét do do, hai hat khac cia gnai
HKO! cho tuéi plateau nhr sau : HKO1-hb2
2089 14 tr.n (tubi tdng 2105+ 14 tr.n); HKO1-
hb3 1873 % 13 tr.n (tubi t6ng 1920+ 24 tr.n). Tudi
plateau cta hai hat niay chiém tréen 80% lugng
argon duoc gidi phong (bang 2). Hai hat ciia miu
amphibolit c6 tuéi plateau én dinh, chi€m hon
90% lugng argon : hat HK0S5-hb1 cho tudi plateau
2056+ 14 tr.n (tubi téng 2275+ 20 tr.n) ; HKOS-
hb2 2044 % 21 tr.n (wéi téng 2233+ 20 tr.n) (bang
© 2). Mic dil c6 nhitng sai khéc trong két qui giita
cac hat, nhung nhin chung tuéi plateau ctia cac hat
déu cho ciing ket qua x4p xi 2000 tr.n.

Béng 2 con cho thdy ring t4t c4 cac hat da phan
tich clia ci hai miu déu c6 hién twong vugt troi
argon & giai doan nhiét do thdp (vai phin tram
lwgng argon gidi phong ddu tién), va c6 hién twong
mét bo phan (partial loss) nim xen gifta tuéi vuot
troi va tudi plateau.

Tubi plateau 2044-2056 tr.n ca amphibolit
(HKO5) hoan toan phu hop véi tudi K-Ar 2032 trn
(Bang 1). Tuy nhién tuéi plateau clia gnai (HKO1)
lai gia hon khodng 300 tr.n so véi tudi K-Ar. Su tré
hon trong tuéi K-Ar nay 1a do anh hudng cia qui
trinh m4t argon bo phan lien quan véi giai doan
nhiét dong mudn hon vé sau, nhir ¢6 thé thdy trong
phén tudi tré hon trong phé tudi & khodng nhiét do
thdp trong bang 2. Chi tiet vé qua trinh mat argon
bé phan ndy s& duge trinh bay trong moét bao cao
kbac [2].

Voi cic ket qud trinh bay tren day c6 thé ket
luan ring, cic d4 gnai va cic amphibolit di kém &
Hung Khanh (Fansipan) da dugc thanh tao do cac
qué trinh bién chat-bien dang & diéu kién twéng
amphibolit, va qué trinh tréi 1o ching xdy ra trong
thdi gian Proterozoi sém, it nhat 13 trude 1870 tr.n
(tui plateau tré nhat thu dugc trong nghién ciu
ndy). Tuy cb nhiing dnh hudng ciia cic qua trinh
nhiét dong hau Proterozoi sém lén ket qua tudi
déng vi K-Ar, nhung ket qua phan tich 40Ar/39Ar
don hat trong bao cio niy khing dinh manh mé sy
©0 mat cta cc da ¢6 (PR) va khing dinh pha bien
chdt cao - bién dang manh Proterozoi sém & phia
Nam dirt gay Song Hong. Céc qua trinh nhiét dong
hau Proterozoi s6m & khu vyc Hung Khanh (lan
can diém 16 HKO1 va HKOS) x4y ra trong nhimng
diéu ki¢n khong vuot qua nhigt d6 500+ 50 °C.
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Loi cdm on : céc thi nghiém phan tich trong bai
bdo thyc hién tai Trudng Dai hoc Khoa hoc
Okayama, Nhat Ban, véi su gitp dé k¢ thuat cia
Gs Itaya, Pgs Hyodo va Ts Okada. Cac tac gid xin
chan thanh cdm on nhimg gitp 4 quy bau db.

bé tai con dwoc hd trg kinh phi ciia dé i Seng
Hong, ma 56 7.10.9 va dé tii ma s6 7.1.4.
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SUMMARY

KIAr, “Ar/°Ar ages and problem of early
Proterozoic age of Hung Khanh hornblendes

Synkinematic  hornblendes separated  from
orthogneiss sample (HKO1) and amphibolite sample
(HK05), which were collected at Hung Khanh, have
been dated by K-Ar and 40Ar/39Ar single grain dating
methods. Orthogneiss and amphibolite samples yield
K-Ar ages of ca. 1700 Ma and ca. 2000 Ma for the
hornblendes, respectively. Three hornblende grains of
gneiss (HKO1) give 40Ar/39Ar plateau ages of 1977+
19,2089+14 and 1873+13 Ma, while two grains of
amphibolite (HK05) do give plateau ages of 2056+14
and 2044421. Ma. Thus well-defined plateau ages of
ca. 2000 Ma obtained for both orthogneiss and amphi-
bolite samples firmly indicate that the hornblendes
have recorded an early Proterozoic tectonothermal
event without any significant disturbance of post-Early
Proterozoic tectonothermal activities.
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