
D^C BDEM BEEN DANG KIEN TAO VUNG TA KHOA, 
HUYEN BAC YEN, ITNH SON LA ' 

VO XUAN LVC, THAN THANH HAI', DMH H O U MNH', TRAN QUANG PHUONG' 

'Lien dodn Bands Bia chA Miin Bic, LongBien HdNdi: 
^BgihpcM6-Biadiat.BongNg9c TitUim. HdNdi; 

'Ca^lymHHmdNickelBdnPhlic 

Tdm lit. Vimg Tg Khoa ndm a huyin Bic Yin. Son La. thudc miin ciiu trie Tdy 
Bdc Bg. Bdf, li noi c6 cdu uic did chat kit sue phic lgp, bao gim nMiu Ihinh 
tgo dia chat cd thdnh pkdii, mdi, ngudn gic vd ddc diim biin dmg biin chit 
khdc nhaii nhung co nkieu biiu hiin khodng sdn pkong phi, trmg do ci tf 
khodng dong-nickel Bdn Phic cd y nghia kinh tl Ket qud phdn llch ddc aim 
bien dgng kien Igo tren ca si xac dinh hdn chdt cdc logi cdu tgo, pkdn lgp cac thi 
he cau tgo cSng nhu mdi quan hi ching Idn glihi ching cha thiy vimg nghien 
ciu cd lick su bien dmg rdt pkuc tgp vd mmg tinh da itj). Cdc 16 kgp da Irong 
vunf ngkiin cuu ckiu nhiing lac ddng biin dmg khdc nbau trmg do cdc di ci 
lUiat chiu lac dpng cua it nhat 5 pha btin dmg Min Igo. Mdi pha biin dmg dugc 
dgc trung bat mpt logi hogc mpi td hgp cdc cdu tgo co cimg nguin gic, hinh 
thanh trong cimg mpt iMi gim, cimg cki dp biin dmg vi dgl dien cho mfi ghi 
dam phdt min dta chdt mmg tmhkhuvgc. Cdc pha sdm (pka 1 vi 2) dib, ra 
trong mo, Irudng dio koin toin. cdc pha dip theo (pha 3 vi 4) diin ra Irong mdi 
Uuong deo til gim-deo, cdc pka mupn nkdl diln ra trong cki dd gidn Mdt ti 
loot cdu ttio CO moi Uin qum chdi che vi cd f nghta khSng chi vdi cdc thinh Ipc 
qu»ig hod dmg-nlckei trmg Um wc. trmg dd pka biin dgng I khing chi sii 
Ikmk lm cdc lick tg Cu-Ni trmg cdc dil oil trugt vdy qumk khSi sliu mafic Ban 
Phuc Pka bien clgng 3 ddn tai sg Idi tip trung qugng kda Irong m0l si ddi dl 
-rZf^" P'^.S TB-DN 6 DN vimg Vile ludn gidi cdu true cki Iiii vi ci 
he thdng khong chl coy nghta qum trpng trong ludn giai lick sudia ckdl Um vuc 
vi con cdvatird qum (rpng trong dg doin tiim ndng sinh Uuidng vi dinh kudng 
lm hem khodng sm dong-nickel oTgKhoa vi cdc vimg Idn cdn. 

tiiinh tjo biin chit cao d ving niy mi gji 
Ving T J Khoa toujc huyjn Bic Yto, ving l i "cia s i T j Khoa". Fromaget 

flnh Sm La, nim ttong ddi ciu tiic Sdng (1939, 1941) xip ving ngW6n ciu vio 
Di, mita ciu ttic Tiy Bic B j (Htah 1 A), mjt phin Dja khii Indosinia v i cho diy 14 
Diy l i noi cd ciu ttic dja chit hit sic mJt ciu ttic dja di Idn. 
phic tjp, bao gim nhiiu tiiinh tao dia T V , ^ 
chit cd toinh phin, toil, n ^ X v i i J ' S t * ? " ? " '960-1980, hing 
djc diim biin d^nTbiin chifphSc t » ' ^ ' ^ ^^ "^^^ ' ^ "^^ '='^' •*" 

V.-, T uT A. T "^^ '^ *""= ^ ^ ^'^ '^ ving nghita 
vung I j Khoa <H du^c nhiiu nhi dja c t a v i Tiv Bic B j ndi chung, ttong dd 

cnat qian tim nghi&i ctoi, ttong dd cd cic Wnli iJ8 ciu ttuc khu vyc duoc luin eiii 
CODE trinh cAm wiU&* A i 1 . ... . i ~l..'. ..i__ .1 . . 1 ^ ^ ^r 6"" 
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viuig ngoien cuu mujc mien udn nep lay 
Vijt Nam vi duoc xip vio ddi ciu trie 
Sdng Da. Nguyin Xuin Bao va nnk [11] 
xem ving iighien cuu nim ttong he uon 
nip Tay Bic Vijt Nam va da xip vao 
"mang phuc Sdng Da" toujc phan ddi 
Indosima mujn; Trin Van Tri va nnk [16] 
xep vung nghien ciu vao "Rift ndi lyc 
Permi mupn - Trias" toujc Miin uin r ' 

Bac Bd. Nguyin Van Hoanh vd nnk [10] 
tten CO sd tdng hgp va phan ctoa chi tiit 
khu vuc Tay Bic Bd da xep ving ngtaen 
cuu vio "Ddi Sdng Da, phu ddi ciu trie 
Ta Khoa". Le Thanh Huu va nnk [6, 18] 
da xep ving nghien ctoi vao khdi ciu trie 
Sdng Di, phu khii ciu tricTa khoa (Hinh 
IB, IC). 

Hinh 1. A) Vi iri ving^ Tg Khoa d mien Bdc Viet Nam. B) Vi tri vung Ta Kboa trong 
mo, quan k? vai cac yeu to cau true Idn cua Tdy Bac Bg: I. Bdi Sdng Hong- 2 Bdi Ha 
No,: 3 Bdi PImn Si Pan: 4. Bai Tu Li: 5. Bdi Sdng Ba: 6. Dai Ndm Cd. 7. Bdi Sdng 

™ f'^lr-^"" ^""^ '• ^ ^ ^'•^" ^'•^"- •"'•. ^ * ^ *• '-""«•• "• B^ '^•^g Ti (Iheo 
IWJJ. L) Vl In vung nghien ciiu trin bink do phdn chia cki Ilil trong d&i cdu true Song 
Ba: I. Phu ddi cau tnic Mai San: 2. Phy ddi cdu true Tg Khoa. 

Mjt sd cdng ttinh nghien ciu cia cac 
nhi dja chat ttong nudc va quic ti toeo 
quan diim kiin tjo mang [5, 7] da xem 
cic toyc fti dja chit d khu vyc Tiy Bic 
Bj li cac b j phjn khic nhau cua phin ria 
mang vi htah tiiinh to sy ghep ndi cua hai 
dja mang Ddng Duong v4 Hoa Nam vao 
giai dojn Paleozoi mujn - Mezozoi sdm 
dpc toeo ddi khau Song Ma, ttong dd ving 
nghien cuu duoc xip vao "Cic toinh tjo 
bin sau cung" [7]. 

Gan day, kit qua do ve dja chit ty lj 
1:50.000 ving Yen Chau - Bic YSn cia 
Le Tharto Hyu vd nnk [6] va cac nghiSn 
ctoi chuyen di cia Trin Thanh Hai vd nnk 
[13-15, 18] da dua ra cac bing ching cho 
toiy ving nghien ciu ttii qua ljeh su biin 
djng kiin tao va biin chit da kf, ma binh 
do cau ttic hien dai li hau qua cia sy 
ching lin vi ^ao tooa cia hang loat ciu 
tao cd ban chat, hinh toai, ngudn gdc va 
todi gian toinh tao khac nhau. Mjt sd kit 
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qui ngtaen ciu vi tham dd khoang sin 
ddng vi tockel tren vimg ngtaen cito [1,4, 
8, 9] da fad sung cic tu lieu mdi vS mdi 
lien quan cia ciu tiic vdi quang hoa 
ding-mckel. 

Cic ket qua ngtaen ciu cta tiet cia 
ching tdi d ving ngtaen cim cho phep 
xic djnh cic yeu td cau trie co ban citog 
nhu quan he giia chimg mdt each djito 
lugng, ttong dd cd viec nhan djng vi 
phin ljp dupc cac loai cau tao do biin 
dang cung nhu quan hj giiia ching ttong 
ving mjt each toong ddi cd he toing. 
Trong bai bio nay, ching tdi se gidi toiju 
tdm tit djc diem ciu trie biin dang ving 
Ta Khoa, tren co sd cac kit qua luin giai ciu 
trie dja chat cta tiet mdi tou nhjn dugc, 
cung nhu rnoi hen quan cua ching vdi 
qujng hoi dong-nickel trong viing nay. 

I. KHAI QUAT Dijc DIEM DIA CHAT VA 
KHOANG SAN 

1. Cic t i hTp tojch klin tjo 

TrSn CO sd vi die diim thinh phin 
vjt chit, nguin goc, mdi ttTidng thinh 
tjo, cOng nhu quan hj khdng gian vi 
djc diSm biin djng cia cic toinh tjo 
dja chit [6, 18]̂  to cd toi phin cMa cac 
toanh tjo dja chit ttong ving thanh cic t i 
hgp thjch kiin tjo cWnh sau. 

l.L To hgp thgch - kiin Igo ria luc dja 
Ihl/ mng Paleozoi giOa: gim cac di cia 
hj ting Njm Sjp (D,.i ns). Ban Cai (Dj 
ic) [6] bao gdm cic t i hgp di sau. Td hgp 
dd lyc nguyen - silic biin chdt gom da phiin 
tiijch anh felspat-biotit-sillimanit-
coidierit, quarzit, da phiin toach anh -
felspat - hai mica - sillmiamt. Td hgp dd 
Ivc nguyln-carbonal gom cic di pUin 
tiijch anh - mica, quarzit, d i ptain set vdi 
da vdi. To kgp dd silic - lgc nguyen -
carbonat biln chS gdm di ptain toach anh 
- felspat-diopsid-epidot-calcit, di ptain 
calcit-fclspat-diopsid, d i ptain ttijch anh 
- felspat-mica. Td hgp dd luc nguyln-
s,l,c-carbonal gom cit bjt kit, set bjt kit. 

da ptain set, da ptain set-silic, di j 
silic-set, da vdi, da vdi-set. 

1.2. TS hgp thgch - kiin tgo ria /(ic i ^ 
lich cifc Paleozoi mugn: gdm cic di xim 
nhjp siSu mafic, mafic phuc hj Bin Xang 
(0P3 4A:), Ba Vi (ovPj dv), lien quan tdi sir 
hinh toanh cia mgt bin sau cung. T6 hgp 
gom cic loai da dmiit, pyroxenit, pyioxenil 
oUvm, peridotit, gabbro, diabas di eing voi 
cie da nii lia Peimi mudn [17]. 

1.3. Td hgp Ihgch kien Igo ding /po 
nui Paleozoi mudn - Mesozoi: gdm cac 
da xim nhjp cd toinh phan pegmalit 
granit, aplit gramt cia phic he PWa Bioc 
(yPi-Tpi) [17]. 

2. Djc diim khoing hoi 

Hijn da ghi nhjn dugc ntaiu biiu hijn 
quing hoi trong ving nghien ciu gim: 
sulfto- dong-mckei, felspat [6], ttong d6 
dang chii f nhit l i cic khoing hda sulfur 
dong-mckel. Qujng hoa ding nickel 
trong ving tin tji 2 kiiu chinh la cic tich 
ty Cu-Ni phin bd ttong phin diy vi vich 
cia cic khii xim rtoip sieu mafic, vi cic 
toan qujng sulite- djc sit chia Ni-Cu nim 
ttong cic ddi biin djng cao phin bi ttong 
cac di tram tich biin chit [4, 6,1]. 

2.1. Cdc Ihinh tgo Cu-Ni phin bi 
trong phan day vi vach cia cic khii 
xim nhdp silu mafic: Than qujng 
thudng phin b i dudi sau thi xSm nhSp 
sieu mafic va d ven ria dudng tiip xiic 
mjch dunit bi serpentin hoi hoin tota. 
Cic khoing vjt quing gim (%): pyrrotin 
(35), pemlandit (30), magnetit (15), : 
sphalerit (0,5), chalcopyrit, valerit, 
cobaltit (6); pyrit (7), ilmenit (0,5), galena 
(0,5). Him lugng mckcl, ding nhu saU" ' 
(%): Ni (0,32-0,85); Cu (0,06-0,34) [1]. " 

2.2. Cic Ihinh tgo sulfur nickel-dint 
niim trong cic ddi biin dgng cao: bao 
gom cic than khoing nim ttong cic ddi 
biSn djng cao phan bo d ria DN khii Ban 
Phic vi mjt s i ving khic (Hlnh 2). Cic 



carbonat bi bien chat, nim ngoai va each 
d6i tiep Xlic gifia thg x§m nhap vai da 
tram tich tir vai d^n hang tram met. Than 
qu|ng keo dai theo phutmg TB-DN, nam 
trong doi bien d ^ g voi chi6u dai hang 
ch\ic den hang ngan met, sau hang tram 
m^t, day lu vai chuc cm tai hang chuc 
m^t. Cac khoang vat quang g6m (%): 
pyrrotin (70), pentlandit (10), chalcopyrit 
(5) magnetit (4), pyrit (3), violarit (2,5), 
siderit, galena, sphalerit (<1). Ham lugng 
nickel, dong trong mach chinh (phSn 
quing dac sit) (%): Cu = 0,38-3,32, tmng 
binh = 1,63; Ni = 2,2-8,2, trung binh = 
6,42; phan ven ria Cu = 0,05-1,44, trung 
binh = 0,75; Ni = 0,09-1,61, trung binh = 
0,49; Cu+Ni = 0,52-2,92, trung binh = 
1,25(1]. 

^ 3 I I . DAC CI£M BI£N DANG KI£N TAO 

1. Kh&r qudt d|ic di4m biln d^ng 

Cdc ket qua nghien cuu hien c6 cho 
thiy vung nghidn cuu co cku tnic kha 
phtic t^p v^ dupc the hi?n tren binh d6 
cau tnic voi nhihig quan diim khac nhau 
nhu. Fromaget [3] coi "lap phu dja di 
Song Da" bao gom ca viing nghien ciiu 
lien quan t6i cac doi trugt ch6m Uen do 
cdc the dja di djch chuyin vdi cdc khoang 
cdch Ion tir vi tri nguyen thiiy cua chiing. 
Dovjikov [2] ggi vung la "nep 16i Ta 
Khoa" c6 true cdm v6 DN. N^yen Xuan 
Bao [11] coi no thugc mpt phan ciia "nip 
v6ng T̂ i Khoa", tren do phat triin mgt s6 
dih gdy n ^ c h va tmgt bfing, di kem la 
cdc doi bien chdt c6 cucmg dp gidm ddn tir 
trung tdm toi phdn ria ngoai. Le thanh 
H\ru Vfl nnk [6, 18] da nhdn dang dugc 
nhieu d îng cau t^o thu6c nhiiu thi he 
bien d ^ g khac nhau, trong do nip I6i Ta 
Khoa dugc cho la hinh thdnh boi mpt pha 
u6n nep khd muOn. 

2. Cdc pha biln d^ng 

Chiinp toi dd phan l§p dugc 5 pha biln 
d^g kien t?o tdc dgng len cdc dd cua 

vimg nghien cuu (Hinh 2, 3). Cdc cau tao 
ciia cac pha mugn hon thuong tac dfing va 
lam bien dang cac cau tao som han va tao 
thanh su giao thoa cau tnic phuc tap 
(Hinh 3, 4). Duoi day Id dac diim co ban 
cCia cdc cau tao hinh thanh trong tiing pha 
bien dang khdc nhau. 

2.1. Pha biin dgngthirnhat (Bl) 

Pha nay dugc dac trung boi su biln 
dang deo phdt trien rdt rgng rai trong tat 
cd cac da co trong vung the hien cdu tao 
phien khu vuc (Sl) di ciing cdc nip u6n 
dang cdnh, cdc doi trugt ch6m va biln 
chdt khu vuc tucmg amphibolit. Cac lop 
tram tich ban dau thuang bi ep det va 
song song vai cac phiin di cung vd la mSt 
tryc cua cdc nip u6n thi he 1 (Ul). Cdc 
the si6u mafic vd cac dai mach mafic trong 
vung, trong d6 co khdi Ion Bdn Phuc bi tac 
dfing manh me boi pha biln d?ing ndy. 
Chiing dugc bao quanh bai cac d6i trugt 
deo CO quy mo ldn, ma dpc theo do dd bj 
bien d^ng hit siic manh me. Cdc dai trugt 
trong pha nay quan sdt dugc rpng rai is 
nhieu ty 10 khac nhau, tir vit Ip tai cdc 
mau io khoan. Chiing diu la cdc d6i trugt 
d?ng chom nghich co hinh thdi da d^g , 
gom nhthig trugt deo rieng re hodc mot 
tJip hop ciia hdng lo^t dai nho, tao thanh 
nhihig doi Ion vdi chilu day tir vdi t6i 
hang chyc met, dpc theo do cdc da gid 
thuemg bj trugt cham len dd Vth han. Ben 
trong cac doi nay, cac dd nguyen thuy 
khdc nhau kl cd cdc thi xam nh$p thuang 
bi mylonit hod hoan toan ho^c bi ^p det, 
k^o dlit, tgo thanh cac cdu tao khiic dfii 
(Hinh 5A). Cdc cdu tgo phiin khu v\rc 
(Sl) tiiuong song song voi m|it tryc ciia 
cac nip uon dgng ddng cdnh, h o ^ cac nip 
ufin dang v6/bao kiim (Ul) (Hinh 58). 
Hogt dpng dich chuyen dpc h$ thong d6i 
trugt chom nghich, di ciing Id cdc nip uon 
U1 dd tgo nen cac cdu tao phii ch6m mang 
tinh khu v\rc, va Iam gia tdng dang kg 
chilu ddy cua cac thanh tao trdm tich khdc 
nhau, viii sau cdc 16p trdm tich xufing dg 
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tuong amphibolit (Hinh 5C). Ranh gioi tilp 
Xlic 0fla khfii Ban Phiic va cdc khoi sieu 
mafic khdc voi cac da vdy quanh thuemg la 
ranh ^6i kien tgo, dugc d^ trung bdng cac 
doi birai dang cao cfi chilu day hang met toi 
hdng chuc met (Hinh 5D). Cdc doi ndy bao 
gom mpt hon hgp cac bao thi kiln t ^ cua 
cdc dd xam nhdp vk da trdm lich vai nhieu 
kich thuoc khac nhau bi ep det, keo ddi, ufin 
nep hoSK x o ^ , vay quanh bat cdc doi phiin 
mylonit, chiing to chiing la cdc ^ trugt co 
quy mo Ion. Nhung cdu tao ddc biet nay 
chiing to cdc the si&i mafic trong viing Ta 
Khoa, trong do co khfii Ban Phijc, id cac thi 
kiln tao ngoai lai (allochthons) di chuyin 
din vj tri hi$n tgi boi cdc hogt dfing kiln tgo, 
chii khong phdi la cac thi xam nhsip bdn dia 
(autochthons) [4]. 

I I I ^^2.2. Pha biin d^g thA hai (B2) 

Pha ndy dien ra trong chl dp dto va phdt 
Iriln rpng rai trong hdu hit cdc thdnh tgo dia 
chat cfi trong viing 6 nhiiu kich thuoc khdc 
nhau. Pha biln dgng nay tao ra su tdi sdp 
xip cdc phien Sl vd hmh thanh cdu tgo 
phien khu vyc moi S2 song song vfii ra§t 
tryc cdc nep ufin thi h? 2 (U2) (Hinh 4,6A). 
Cdc nep ufin the h? 2 thuemg Id cdc nip ufin 
kto theo kilu tucmg tu ddng cdnh n^Sng 
tdi ddo vd ldm tdi ufin nip cdc cau tgo nep 
uln va dcri trugt chfim nghjch hinh thdnh 
trong pha 1 (Hinh 2, 4, 6A). Nhieu nep ufin 
Ifin thuOc thi h§ nay cfi thi xdc djnh dugc 
trfin CO sa phdn u'ch cau tnic trdn binh do 
(Hinh 2). S\r giao thoa ciia cdc nip uon 
thugc pha ndy ISn cdc nip u6n thi h? 1 
thufing tao thanh kilu giao thoa nip ufin 
kieu 2 ho$c 3 [12] (Mnh 6A). Cdc thi 
mafic, sieu mafic, trong dfi cfi khfii Ion Ban 
Phtic vd cdc khoi khdc trong vung da bj ufin 
nep bfii cac nep uon thi he nay, vfii sy phat 
triin ciia clu tgo phiin mdt tryc S2 (Hinh 
6B). Phdn v6m cua mpt nip ufin Ifin thi he 
2 dd quan sdt dugc is phdn cuoi phia DN 
khfii Bdn Phuc (Hinh 2). Cdc doi tiugt hmh 
thdnh trong i ^ biln dgng 1 cung hi ufin 

nep bai pha bien dang nay (Hmh 2). Cac 
khodng rat bien chat cao trong pha 1, trong 
dfi cfi sillintanit bi bioi dang nignh me boi 
pha nay (Hinh 6C). Ben canh do, mfit s6 
khod^ vat sillimanit cung phdt triin chfing 
len cdu tgo phien Sl (xem phdn tren, Hinh 
5B) chiing tfi pha bien dgng 2 trong viing 
nghien cihi van di&i ra b nhiet do tuong dfii 
cao, thufic tirong amphiboht 

Z3. Pha biin dgng th& ba 03) 

Dial ra trong d i l dfi deo din gion-deo 
voi san phdm la cac dfii trugt chom 
nghich/nghich (Anh 4A, 4C). Pha biln dang 
ndy keo ddi theo jdiuong TB-DN vd cdc nip 
ufin CO mat true thdng diing tai don nghieng 
(Huih 7B), di cimg voi cdc cdu tgo phiin m^ 
true the h? 3 (S3) va dfing phuong voi cdc 
doi trugt Sir phat trien rpng rai ciia cac nip 
ufin vd cdc dit gay cua pha biln dang thu 3 
dd gfip phdn vdo su tgo thdnh phuong cdu 
tnic h i ^ g TB-DN. 

Cac dfii trugt Wnh thanh trong giai doan 
ndy CO chieu ddy hdng chuc em toi hang m^t 
vd cat qua t^ ed cdc edu tgo thugc cdc pha 
bien dang tii 1 toi 2. Nhiiu dfii trugt cfi quy 
mo ifin hinh thanh trong giai doan nay tgo ra 
cac doi xdo trpn (melange) kiln tao, trong do 
cdc dd bi diit dogn vd bi ep keo ddi ho§c 
xoay trugt (Hinh 7A). Trong nhiiu tmong 
hpp, cac doi trugt thi hS 3 l§p lgi va Idm 
cdc doi Uugt pha bien dang thii nhdt tai 
hogt dgng. Mgt sfi khodng hod dong-
nickel trong khu vyc bi khfing chl bai cac 
doi trugt the he 3, chiing to qudng hoa a 
day da dugc tdi tap trung trong cac cdu 
tnic nay (Hinh 2, 7A). 

Cac nip ufin thi h? thtr 3 phdt triin rgn^ 
rai o cdc ty le va quy mo khdc nhau; tren vet 
Ip, chiing thudng tgo thanh cdc nep ufin cd 
hinh thai thay doi gjiia dang nip ufin song 
song vd nip u6n tuong tu, kha cdn xtmg, 
vfim md mgt triK gdn thdng diing tdi thdng 
diing (Hinh 7B). Cdc nip ufin thi hS thtr 3 
thuong ldm tdi ufin nip cdc cdu tnic thuOc 
pha biln dgng thir I vd thtr 2 (Hinh 4, 7B). 
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Giao thoa cia ching vii cic nip uon the he 
1 vi 2 thuong tao nen kieu giao thoa 2 hoac 
3 [12], tao nen su giao Ifaoa ciu tiic khu vuc 
lit phic tap (Hinh 2,4). Cic the sieu maiic 
khoi Bin Phic da bi tai uon nep boi pha bi€n 
dang 3, tao la mjt he thong phic nep uin 
ion trong phin trung tim khu vuc nghi€n 
ciu (Huih 2). Pha biin dang thi 3 cung lam 
bien dang cic than quang suliur Cu-Ni die 
sit thujc pha biin dang thi nhit (Hinh 7B). 

2.4. Pha bien dgng thir ttr (B4) 

Pha bien d^ng niy dien ra trong chi 
d j deo toi gion-deo, die tnmg boi cac 
nip uin thi he 4 (U4) co d^ng nip uin 
md hoic uon giy (Hinh 8A), vol mat 
true gin thing ding, phuong k^o dii 
theo huong DB-TN. Cac nip uon co tho 
chi mat tryc yeu, ch i yeu dang tho 
rong. Ching Iim biin dang tit ca cic da 
c6 mjt trong ving vi cic ciu tjo hinh 
thanh ttong pha t i 1 din 3. (3 mjt so 
noi, cic nep uon thi hj 4 (U4) giao thoa 
vii cic_ nip uin c i hon, tgo nen giao 
thoa kiiu 1 ciu tao vom vi bin triing 
hoic kiiu 2 (Hinh 2), nhung phin Ion 
cic nip uon niy khong lim thay di i 
ding kd sir dinh huong cia cic cau tao 
c6 truic. 

2.5. Pha bien dgnglhundm (Bs) 

Tit ci cic hj thing dit giy vi djp vO 
giin, ci dj die ldn tdi thing ding Uong 
ving dupc xip chung vio pha biin dang thi 
nim. Cic ciu t»o niy duijic die mmg bdi cic 
mjt mx/u yet xudc, ddi dim kit, hojc cic 
ddi biin dii. Cic diu hiju djng hpc bao 
gom cic vit xudc va cac diu hiju dich 
chuyin cho thiy cic dit giy thujc pha niy 
la cac dit giy thujn hojc ttiiot bang vdi 
nhiiu phuong phit ttiin khie nhau (Htah 2, 
8B). Cic ddi djp vdphit ttiin ijng rii vi cit 
qua lit ci cic thanh tao dja chit va cic ciu 
tao thujc t i pha 1 tdi pha 4 mo ti tten (Hhih 
2), ching td ching li nhung ciu tao mujn 
nhat trong vung. Su dich chuyin cua mjt s i 
d?ng dia hinh hijn dai nhu cic nhinh sdng. 

hojc niiicu men luyiig truyi lo nen quan tSi 
mot s i dit gay ttong ving ching td mjl si 
ditgay CO tuii rit tre. 

iii. DAC Oi£M B I E N C H A T Di CONG 
Bi£N DANG 

Qua ttinh bien dang ttong ving keo 
theo cic su kijn biin chit kha phic l^i. 
Cic kit qui khio sat cia ching tji cho 
thay, hiu hit cac di nim trong phin nhan 
cia nip ving T» Khoa diu bi biin chil 
tuong ddi cao tdi tudng amphiboht, trong 
dd cic di ttam tich set da bi biin chit 
thanh di phiin pelit chia t i hpp khoing 
vjt dac ttimg cho tudng amphibolit nhn 
sillimanit. 

Nhu tten da trinh biy, 2 thi hj 
sillimanit duoc nhjn djng (Hinh 5C, 9A), 
ttong dd fibrolit thujc the hj 1 hinh thtoh 
ding qui ttinh tjo phiin Sl (Hinh 5C, 
6D) di cung l i hijn tupng migmatit hoa 
cue b j . Cac khoang vjt niy bj tii uin nip 
bdi pha biin d ^ g 2 (Hinh 6D). Die diim 
nay ching td pha biin djng 1 dien ra 
ttong diiu kijn nhijt d j bien dgng khi 
cao. Cic t i h(3p khoang vat cia pha 1 lgi 
b; ching lin hojc thay thi boi sillmianit 
thi hj 2 song song vdi d i phiin S2 (Hinh 
9A) hoac ddi noi l i staurolit (Hinh 9B), 
ching td nhijt d j duy tti d mic cao ttonc 
giai dogn biin dgng tiip theo, mjc di bai 
diu cd su giim nhijt ( t i sillimanit tdi 
staurolit). 

Ti hpp khoing vjt bien chit cao n6i 
tr6n lgi bj thay thi bdi cic khoing vjt 
nhijt dj thip hon, gim cd muscovit, 
tourmalin hojc chlorit, do qua trinh biin 
chit gigt Iii dien ra ttong cic pha biin 
dang D3 vi mujn hon (Hinh 9C), chiog 
td cic pha biin dgng niy dien ra Irong 
dieu kijn nhijt ip giim din, cd thi do 
nang len vi bio mdn cia vd Trii dit. Biin 
ddi mang tinh eye b j chi yiu dpc theo 
cic ddi biin dgng cao, diin hinh Ii cic 
hijn tupng sericit hoi, calcit hoa, epidot 
hoi vi doi chi l i chlorit hoi. 
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IV. MOI UEN QUAN GIOA CAU TRllC 
KHU vyc vA cAc TH6 SIEU MAFIC VOI 
KHOANG HOA DONG-NICKEL 

Cic kit qui nghien c iu gin day [1, 4, 
6] da chi la ring qujng hoi ding-nickel 
ttong ving ton tgi vdi 2 kiiu khoing boa 
chinh. Kieu 1 la cic thanh tao quang 
silicat-nickel phan h i dang xam tin ttong 
phin diy vi vach cia cic khii xam nhip 
sieu maiic bj serpentin hoi. Kiiu 2 gim 
cic dian quang suliiir dgc sit chia Ni-Cu 
nam ttong cac ddi biin dgng cao phin bi 
ttong cac di ttim tich biin chit canh vdi 
cic khdi xam nhjp sieu mafic Idn. Hien 
nay, ta thiy cic than qujng dat ham lupng 
cdng nghijp diu thupc kiiu 2, ttong dd 
cic ciu trie biin dgng cd vai ttd quan 
ttpng ttong viec khing chi su di chuyin 
vi tich tu quing hda. Cac bing ching 
thyc dja cia ching tdi cho thiy cd sy tip 
ttung quing hda ttong cic thin sulfur die 
sit lien quan mjt thiit vdi 2 pha biin dgng 
l v i 3 . 

1. Cic khoing hda ding-nickel IKn 
quan tdi pha biin dgng thi* nhit 

Phin bi chi yiu d ria phia TN khii 
xim nhjp ldn Bin Phic. Khoing hda 
dong-nickel nim ttong cic ddi trupt cd 
quy mo ldn, gin ranh gidi vi song song 
vdi phuong keo dii cia khii xam nhap 
(Hinh lOA). Cic kit qui nghien ciu hijn 
tgi cho thiy ranh gidi tiip xic giia thin 
siSu mafic Bin Phic vi cic d i vay quanh 
li cic ddi ttupt deo (xem phin tren [4], 
Hinh 5D), ttong dd cd cic tich ty sulfur 
die sit tjp ttung vi tgo thanh cic than 
qujng cd y nghia cdng nghijp. Trong cic 
ddi niy, quing hda thudng tjp ttyng dgng 
cic vi mgch hoic khii dac sit nim giua 
cac thi dim, xio ttjn hojc khic dii 
(Hinh lOA) hojc xuyen cit vio tudng cia 
cic cinh cia ddi ttupt. Ddi noi, ching b| 
uin nip bdi pha biin dgng 2, ching td 
ching dupc thinh tao ding thdi vdi pha 
biin dgng Dl (Hmh IOC). 

Cd le su hinh thinh cic ddi trupt ldn 
dpc theo ranh gidi khoi sieu mafic cd xam 
tin quang trong pha biin dang th i nhit da 
tgo ra eic ddi dip vo v i cac dudng dKn 
thujn lpi cho qui trinh di chuyin, tjp 
trung de tao thinh cic than quang. Tiong 
nhiing dieu kien hoi ly thujn lpi, quang 
xim tan da bj hda tan vi di chuyin de 
ding ra khdi khii sieu mafic doc theo ddi 
bien dgng cao v i tii tap trung khoang hda 
Ni-Cu trong cic ddi trupt d nhimg vj ttl 
thugn loi. Do cic ddi chua quang niy da 
bj tic dpng mgnh me cia cic pha biin 
dang v6 sau, su uon nip cia cic thi sulfiir 
dgc sit va cac ddi truot thudc pha 1 bdi 
pha 2 vi mudn hon (Hinh 2, IOC) nen 
hinh thai, sy phan bd khong gian, va thi 
tich cia cic than quang se bj clii phii bdi 
cic cau tgo mupn hon, lim cho dang nim 
khdng gian cia ching bj phic tgp hoa. 

2. Cic khoing hoa ding-nickel liin 
quan tdi pha biin dgng thu 3 

Nim ttong cic ddi trupt gi6n-d6o 
phuong TB-DN thujc pha biin dgng 3 vi 
1 j ra d mdt s i ving nhu Suii Din, Bin 
Trgng vi Suii Tio. Cic khoing hda Ni-Cu 
tgp ttung d ttong cic ddi xi mSng gin kit 
cac thi khic dii hojc dam kiin tgo ttong 
cac ddi ttuot ndi tten (Hnh 7A). Vai ttd 
cia cic ddi trupt niy cd lg cung tuong tu 
nhu dii vdi cic ddi ttupt ttong pha I, 
tron| dd ching via la cic dudng dan, via 
l i ciu ttic chia quing. Ddi noi, khoing 
hda tap ttung vdi ham lupng cao, tao thinh 
cic thin quing cong nghijp nhung cd quy 
mo nhd hon so vdi kiiu ttong ddi ttupt pha 
1, cd lc do cic ddi trupt niy nim xa cac 
khdi sieu mafic hoic sy biin dang diSn ra 
Uong diiu kijn hda-ly kem thujn lpi hon. 
Cac than tjuing niy cung bj tie djng bdi 
cic pha bien dang 4 hoic 5, biiu hien bdi 
sy udn nip yiu hoac cat xen, djch chuyin 
bdi cic dit gay gidn. Tuy nhiSn nhilng tic 
djng cia cic pha biin dang sau Ii khong 
ldn nSn phuong ciu ttuc chung cua ching 
it bj thay dii (Hmh 2). 
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Hmh 4. Su giao Ihoa cau tgo dp km qud chong ldn cua nhiiu du lao Mnh Mnh Irong nhiiu biin 
dmg khu vuc. quan sal dugc gdn cau Tg Khoa. Tgi ddy cic m udm lich vaca cac dai mach mt^va 
p^giraffl bi xoay song song vol cau tgo phiin khu vgc Sl va sm dd bi udn n^ bdi nhiiu thi hi uin 
nwkhacnhau. ut cd lgi bi mgt dul gay tkugn mugn cat va lam dich chuyin. Mf: dai mgch malic- V2-
nep udn Ihe hi Ihu 2: U3: nip udn ibihilkuS. F5: dulgaypkablindmglku5(du,giylhugn). ' 

Hinh 5. A) Cac bao die kiin mo hmh Mnh Irang pha biin dmg tki nhil. trong do cdc lap da cime bi 
Aava ^k^dm d,^ bao quanh bdi phien myloml: B) Cic nip udn ding Hi Ul phi, triin trmg cac 
aa trim tuli bm (Ml bi lat mm nep bdi mgi nip udn M hi ihu 2 (U2) (nip uin hgp loi dine li) Til 

Zr'r^^^1^.^-'^^tl^'^"^'^^'^^''^''^''i^''''''^-^>l'^P''^"l'''^«i'chm 
au: lgp hppfibrolu Ike he Ihu nhai cdsg dinh hudng smg song voi phiin SI. slllimani, Ihu 2 bao 
gom cac tmh die dm le dgng kim mpc chong lin du igo Sl (goc trai phia trin cua ink), chung td 
Chung hmh thanh mupn hon D) Mpt ddi trugt (My) thugc pha biin dmg ihu nhil dgc dieo ranh-giii 
giualkm sieu mafic (kfi) va tram lich htc nguyin biln chil vimg DN khdi Ban Phuc 



Hinh 6. A) Nip_ uon pha_ biin dgng Ihu 2 (^ 
lam tai uin nip cac nip uon pha biin d^ 
Ihii nhdt (Ul) tgo giao thoa um, nip kiiu 2 
viing TB khit ban Phic B) Anh lal mong! ,hi 
he cau lao phiin Sl vi S: giao thoa nhm, 
Irong ti silu mgflc bi serpentin hoa ihupc 
khii Bin Phuc. C) Anh lit mdng ciu igouM^ 

'IB 
__ „„. ^f ..,,,, ,u, irnirig c«« igoBi 

SI cau^tgo bdi sillimanit vi biotit bi um:^ 
bal nip udn U2 vi U3 Irong da piS 
sillimanit. Mgi phin cua biolit vi sillimai^BB 
thay the bdi muscovit do hgu qua cua^^ 
chai gigt liii. 

Hinh 7. A) Mpt pkin thdn quings...j.„ ..^.. 
hinh Ihinh trong d&i biin dgng cm ihuicpha 
bien dmg Ihtr 3 vimg Suii Din. MHi IliSchi 
huang dick chuyin. B) Nip uin Ihi he ^ 1 
(Ut) lam tdi uon nip ddi trugt chua sulfitrm_ 
pha biin dpng thu nhai (Fl). viing DB i 
Bin Phuc. C) Dii du, gay nghich cua pha b, 
dgng thu 3 (Ft) cit qua vi lim biin dgng «_. 
di tram tich biin chat vimg DB khoi Ban Pl^ 
(mui Un chi hudng dich chuyin cua da). 
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Hmh 8. A) Nep uonyom ma pha biin dang ihu 4 (U4) Idm uon nip cdc da trdm tich bien chdt 
vung phia dong khoi Bdn Phuc. B) Dirt gay thugn pha biin dang ihu- 5 (Fs) cdt vd ldm dich 
chuyen dm bien dgng pha thunhdl (Fl) phia DB khoi Bdn Phuc. 

Hinh 9. A) Hai thi h? sillimanit phdt trien 
irong dd phien sillimanit. the hf I tgo thdnh 
tinh ddm di cimg felspat kali. The Ap 2 phdt 
triin chdng lined sillimanit I vd felspat kali vd 
song song phiin S2.Wf Staurolit mgc thay thi 
fibrolit trong dd phien sillimanit. Syr thay the co 
the ddnh dau sv bit dau aia biin chat gidl lui. 
C) Su thay thi hodn todn cua sillimanil bai 
muscovit vd sou do su mgc chong cua 
tourmalin tren nen muscovit id sdn phdm oka 
bien chat gigt /lit" Hen tuc. 
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K^LUAN 

Nhihig ket qua luin giii ciu ttic tten 
da^ cho thiy ving Ta Khoa da ttii qua it 
nhit 5 pha biin dang, mdi pha dupc dgc 
trung bdi mjt t i hpp cic ciu tao xic dinh, 
dupc hinh thinh ttong mpt mdi ttirdng vi 
khdng gian vi thdi gian biin dang khic 
nhau, va di kem li mjt chi d j bien chit 
khic nhau, ching lin len nhau, tgo ra sy 
giao thoa ciu n^ic hit sic phic tan. Biin 
dgng thujc pha 1 li biin dgng dien hinh 
cia che dp tao nui do va cham kiin tao 
vdi sy hhih thanh cic ciu tao chdm 
nghjch vi sy dich chuyin ttong nhung 
khoang cich ldn cia cac thi ngoai lai 
ttong dd cd khdi Ban Phic, vdi cic ciu 
tgo nep udn di cung. Sy biin dgng nay da 
lim day dang ke vd Trai dit, lim cho cac 
da bl vu, sau va biin chit tdi ttrdng 
amphibolit. Cac qua tttoh biin dgng tiip 
theo (cac pha 2-4) xiy ra ttong mdi 
truong hr deo tdi gidn-deo, din tdi su 
giao thoa cau tgo, diin hinh la cic nip 

Hinh 10. A) Mpt phan than qugng sulfur itm 
dpc sit trong dai di biin dgng cm troRg^m 
lgc nguyin biin chil nim cgnh khii siiu m^c' 
Ban Phuc: khii 3 li mpt cau tgo khiic dii B)" 
Anh lit mong. moi quan hi giira cic ciu Igo • 
phiin vi su phin bo quang sulfur uong dai 
bien danq thupc pha I oong do qugng c6 xu 
hudng nam song song ciu lao phiin Sl. C) 
Mpt bao thi di silu^ mafic (Mf) ven ria co 
chua qugng sulfur nim Irong d&i biin difng 
cao thupc pha 1 (Fl) bi udn nip bii pha bia 
dgng2(U2). 

uin cd thi nim khic nhau, sy lam day cgc 
b j cia vd Trii dit, cung nhu sy Unh 
thanh binh d i ciu ttic hijn tai cua khu 
vyc. Pha biin dgng giin dien ra mujn 
nhat, tao thinh cac ddi djp vd eye bj, 
nhung khdng tic djng nhiiu tdi dgng n i j ; 
cia cio ciu ttic cd ttirdc ciing nhu binh? 
dd ciu hue khu vyc. 

Cic cau trie khu vyc cdn cd vai trd quyit 
djnh tdi sy tich ty cic khoang hda ding-
nickel ttong ving Tg Khoa. Cic thin khoing 
cd gii dj cdng nghijp d diy hiu hit dill 
dupc khing chi bdi cic ddi tnrpt deo dfa 
gidn-ddo hinh thanh ttong 2 pha biin dgng 1 
vi 3. Cic ftan qujng d diy thudng bj phic 
tgp hda bdi cic biin dang ching lin, ^ bift 
li cac hogt dpng uon nip d cic pha 2,3 va 4, 
lam cho hmh thii vi dgng nim cia chung Irt 
nen phuc tgp. 

^ Nhy vgy, vijc nhgn dgng ding din cic 
cau ttuc dja chit ttong nhung ving bj biin . 
dgng nhiiu lin vi phic tgp nhu ving Tg 
Khoa khdng nhung cd f nghia quan ttpng 



ttong_ vijc khdi phyc lai ljeh su biin dang 
va tien hda dja chit khu vuc, m i cdn cd 
vai ttd quyit djnh trong djnh hudng tim 
kiim khoing san d day. 
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SUMMARY 

Characteristics of tectonic defoimation in the Tg Khoa area, Bic Yin District, 
Son La Province 

Vu Xudn Luc. Trdn Thanh Hdi 
Binh HOu Minh, Trdn Quang Phuong 

The Ta Khoa area, Bic YSn District, Son La Province lies in the West Bic Bj 
Sttucttire, a region of very complicated geological sttucttue. It is composed of many 
geological formations with different compositions, ages, origins and characteristics of 
deformation and metamorphism bearing ttie polyepisodic character. It contains various 
mmeral manifestations, among ftem fte Ban Phic copper-nickel deposit is of economic 
significance. 

Rock associations m fte sttidied area suffered different deformation impacts, among 
ftem fte oldest rocks suffered at least 5 tectonic deformation phases. Each of these 
phases is characterized by one or an association of sttucttues of the same origin, fomied 
durmg a same time, a same deformation regune and representmg a stage of geological 
developmem of regional character. Early phases (phases 1 and 2) took place in a 
completely ductile envuonment, while later phases (phases 3 and 4) - in a ductile to 
ductile-bnttle environment and latest phases - in the brittle environment. Some sttucture 
types have close relation and conttoUing role to copper-nickel mineralizations in the 
area, among ftem fte deformation phase 1 conttolled fte formation of Cu-Ni 
accmnulation m slip zones surromiding fte Bin Phic ulttamafic massif The 
aclomiatton phase 3 led to fte reconcenttation of mineralization in some ductile-brittle 
slip zones of NW-SE direction in fte norfteast of fte sttidied area. The detailed 
smictiiral interpretation has not only an important role in the mteipretation of the history 
of regional geology, but also m fte prediction of metallogenic potential and orientation 
of Cu-Ni prospecting m fte Tg Khoa and adjacent areas. 

Ngudi bien lgp: Trdn Van Tri 




