
vd quA rRiNI{ elfli DAI.{c vA sU uffi u6n
;uilEr odr.tC ooI oir cAv sONc Hdqc

TA TRCI.IG mAr..rc, W vAx r!qr, IS vAt't tvt4t'ttt,

TRA'{ NGOC NAIT,T, NGTjYfi'I VAN vt'O{G

t. ud PAU

Tidn hoi dia do.ng lqc cfra mQt d6i biCn chdt

dQng cria ddi bidn chdt bidn deng d6.

Vipc xAy dung @t mo hinh ddy dfr vi chinh

x5c v€ lich srl tien h6a nhiQt dorrg cira tl6i drlt giy
SOng stc Phtc taP'

ddi h ddng bo v€ su

uidn tudi ddng vi

song.v6n chua dAy dfr b6i l€ cic c0ng tinh niy
moiitri dgng chqm tdi mQt giai dogr ng6n nong

lich s& hu dii cfra n6 td TiCn Cambri tdi ngiy nay.

Trong bii ndy, chfing toi dua ra mQt mo hinh

cho sq tidn h6a nhigt cfra ddi DGSH.

n. ndr cawn cAu rnuc - rdq rAo

DDGStl,k6odii hon mOt nghin kilomet, hu&tg

TB - DN, vinh B5c BQ

(Vi9t Nam) quYdn, d6ng

vai trd nhu hai kirdi'Nam

Trung Qudc vi Indosinia. Ph&r k6o ddi cfra d(li dft
g6y nay tron ldnh thd Vigt Nam dugc thd hign bang

hai dirt gly chinh ln dfrt gly Song H6ng vi S0ng

Crrtry Qinh /), theo ftrpm Kholn vi nnk (1985) ci
hai iat tdi dQ slu tt 30 tdi 50 km v6i g6c cim gdn

'nhu thing dirne (-70') .

Nhilng cOng trinh nghiOn cuu gAn dly cho rlng
d6i DGSH d6ng vai trd nhu mQt mft trugt cfra ktrdi

Indosinia so v6i khdi Nam Trung Qudc do su x0 hfrc

cria mang AnDQ vlo ming chlu A 1l l, 13, 17t. o'6t

DGSH duqc xem nhu mqt dfrt gly fruot bing tr6i

li€n quan t6i sg t6ch m& cfra Bidn Dong rong khoing

32-16 tr.n [, ll, 16l. Nhilng nghien cfru v€ dac

di&n pha hui (ong lrrc ti c6c milonit dqc ddi cit
da chi ra ddi DGSII d6 chuy&r tt trugt bing tr6i

sang trugt bing phii b6t ddu vlo khoing 5 tr'n tr&

lai day [l0, l3]-Theo tinh to6n cfra nhi€u tAc giit

thi tdng bion d0 dich chuydn d4t tdi 30G700 km.

Qu6 trinh di truot cira- khdi Indosini trong khoang

50 i.n, til khi ming An Da b6t dAu va c4m vio
ming Au A doc theo DDGSH gay bidn dqng manh

cac aa hai bOn c6nh dtt g[y, lim boc l0 c6c ldrdi

bidn ch{t l&r Diancang-Shan, Ailao-Stran (Van

Nam Trung Qudc) vi dfly nfi Con Voi (PNCD e
ViQt Nam. DNCV c6 dang mOt'phrlc vdng k6o ddi

- 260 km cing phucmg cira d6d DGSH tr) Ldo Cai

cho tdi Vigt Tri, tron mQt dien r0ng khoing 10 km

tU DGSH cho t6i dut gly Song Chiy. Tren binh dd

dia chb/t DNCV nlm gifra hai khdi bidn chdt gnei-

gradtoit Fansipan 6 cinh tey - n4m vi khtii gnei -

granit S0ng Chiy & phia dong - b6c (hinh l).

Khu vu.c nghiOn crnr DNCV gdm c6c d6 bidn

chdt cao nhu gnei chfa granat-biotit-silimanit, xen

k-ep nhilng lop m6ng cdc di amphibolit vd cac d'ii

migmatit tao ncn phdn nhan cfra dai bidn chdt

ONCV ; doc hai sudn cfra dai l0 ra mQt dii rQng

cilc di gnei milonit chfa granat-biotit. Ciing doc

hai bOn c6nh cfra dai bidn chb't, cdc d6 gnei,

milonit biphfr bdi cic trdm tich bidn chdt nrdi tru6c
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Hinh l. So dd cdu truc DDGSH vd c6c khu vuc lAn c0n

Mesozoi, phAn lcrn ld da phien hai mica chrla granat.

Doi noi, cic di bidn chdt cfia DNCV xen kep cdc

thdu kinh d6 hoa vd doc ttreo hQ thong drrt gf,y

phuong tlly b5c - dOng nam, mOt sd noi cac trdm

tich Miocen ldp dAy c6c b6n dqng dia hio hep I4l.

rrr. DAC oI6NA S16{ DANG

Ciing nhu cic 66 cta khdi Diancang Shan vi
Ailao Shan, c6c d6 trong DNCV bibidn dang - bidn

cht't manh. Chc di gnei bi phan phidn voi cic c6'u

tao dang tdm vi dang tuydn, dac tnmg, bing su
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tllnh hu&rg uu tfrd cfra c6c khoing vAt d4ng tem

niru mus"oniq biotit, amphibolit' dqng tuydn-nhu

,iti"tt -h vi ielspat' C6c kholng vft th4ch anh vi
ban ong cic d6 gnei bi keo dii song

Iil "di 
teo chung cfra dai bidn chi't

;;; ddi 5-17" v€ Phia taY nam' C6c

tl6 milonit c6 nhfrng <tac ttidm bidn dang tudng tU

ntru 
"a" 

d6 gnei, nhiing chi thi vd ph6 huf dQng lu' c

cia citc diihilonit ndy cho thdy mot chuydn dortg

trugt bi.ng trai [13' 18]'

Cic dL gnei chrla c6c dii migmatit n6ng chAy

c6 phuong [eo aX ciing song song v6i phuong ca'u

truc chuni cfra dai bidn ct e't'

Su c6 mdt ctia cdc ctud nay, cho thdy 2hrt19.dulc
hinh'thdnh'tfr cdc &l tdm tich nguy€n '':'r:'!; *

ng d Phdn
iili bi bidn

chdt gin toi atiiu kiAn nli nong chdy (anatexis) vd
-aioZ 

inu 
^Ic 

bidn chdt gilim ddn tt aim ra ngodi '

DNCN cho khoang tudi28-24 tr'n [8, 9] vt 28-35

oi u*g prt"*g fttap'nAr - 
*At t5, 9l'

& phia tAY nam cfra DDGSH [19]:

lv. TU6I n6l P4t'.lc

374

Mot sd tu6i cd thu duo. c trcn da t6ng ctra gnei &

DDGSH phan anh su tidn ho6 nhiQt nhidu gili dlan :

istl, sits, 4r!5, 143!17' tham chi 925 tr'n

[lng'p"-"*e ph6p K-Ar t17l' Di.c bigt' tudi mdi

nhdt c6 duo. c trcn zrcon tt gnei cfra DNpV lOn den

SOO o.n (Trdn Ngqc Nam, chua cong bo)'

Qua hdng loat cdc tudi c6 ti cdc phuong ph'1p

khi nhau cio thdy doi bidn chdt - bidn d4ng Sdng

i6ng ,a mbt lich sit phrlc tqp vd cd lich s& nhiQt

tn"Aai ctinh kidn tao. Oud trinh bidn chdt bi{n

aq*g ,ong Kainozoi rdt m7nh, *in nht 
^xo: 

hdt

aho"rxn i'io ,nu ki kidn tao Indosini (-245 tr'n)
'md 

tr€n cdc il6i it'fo Say Slng Md' SOng Cd cing

pi*rrsvoi DGSH vdn cdn ghi nluin tuq7 t14' I5l'
T;;Ari, mit c'ia mQt sf qwi trinh kiah mo bidn

,nat iiA" Cambi (N0 - 925 tr'n) vdn dw'c ghi

nhdn, diiu naY cho thdY

md itAi khdu (suture) cd

NamTrung Qu\c tuong

ophiolit doc Ailao-Shan'

i6 trong Kainozoi ld mang tinh kdthrn'

V. PHAI\TTiCHTUCXC,
xAc DII'-{H D$U nbl p-r

Ban cha't t6 hArp kho6ng vat bdn vfrng nhdt

trong mqt da c6 firanh phAn dd bi9't' :nTl clunC

"ttoil 
tttu nfta nang lucng tr'l do G cira h9' Nang

*dn-t'ru do G phg thuQc vio nhigt do (f) vd ap
'ui,?pi, 

vi ttrdi6n t4i mQt mdi quan hQ -Sc 
tidp

giiia qu6 trinh cOrrg sinh (paragenes) vd d-idl kiQn

[J, ritin cfrabh(rng. ViQc udc tinh nhfrng di€u kiQn

"ur 
ti , rr ta uan Ee rdi mo, ddi h6i nhiing kdt qui

pttan ti"tt*i"rosond thnnh phdn silicat cria citc ci:p

i<troing vet trong trang thii can binq' Tuy nhien'

oong lhi 
"nd 

dqi nhfrne gi6 tri chinh x6c cao v€

iiTiefii tinh to6n ttreo aiu ap td vi dia nhi€t kd



phr,rc lqi lich srl vC diOu kign nhiQt dQng (dudng
cong P-T-t) cfia DNCY trong DDGStl. C6c thong
sd nly li co s8 cfia m0 hinh nhiQt dQng ml tg n6
c6 thd phln 6nh co chCC;a dQng lu. c cfia DDGSH.

Theo c6c kCt qul cfra c6c c0ng ninh nghiOn cfru
tru6c day, dai biCn chdt "DNO/" bao g6m nhan
gnei biCn chdt vdi sg c6 m{t cfra granat - silimanit
- biotit, xen k9p chc d6. niy ll c6c dii migmatit vl
c6c ttrdu klnh amphibolit k6o dli [7, 8].

L Nhftng td hqp bi{n cldt cao trong cdc il{
gnei cia DNd/

Quan s6t cfuc 6A cfra DNCV cho thdy nhilng td
hqp khoing v0t trong treng ttrii c0n blng.

a) Td hq gnei - pelit d{c tnmg blng c6c
kho6ng v{t thqch anh, plagiocla, biotit vi silimanit,
chirng d€u bi bidn dqng mgrh, k6o dii dqng tuydn
d+c trung cho sr5 ph6t tridn ddng bidn chdt di€n ra
dudi c[ng mQt pha bidn chdt kien t4o. $r ving rn{t
cta muscovit, ddng thdi vdi su c6 m{t cfra
silimanit vi felspat-K trong d6 gnei cho ph6p
chring ta c6 ttrd k€l luan rlng, d6 gnei cfra DNCV
dd cit qua duong d6ng cdp (isograd) vi su hinh
thinh silirnanit vi felspat - K tuen ttreo phin (rng

sau d0y :

Muscovit + Thph anh + Felspat-K +
+ Silimanit+ HzO (1)

Mfl khnc, sU c6 mAr cria cic d,ii migmatit tnong
da gnei niy (vdi hinh dang kfu dai song sang vdi
phucmg cCu tao drung oia grei) dri thi ctro ql rni
n&rg chdy (anarexis) tang que tinh thinh tp grrei.
Nhu vay phdn ung sau dly df, xCy ra :

Plagiocla + Felspat-K + Thach anh +
+ H2O + Analexis Q)

. SrI c6 m{t cfra Fanat hong thAnh phdn cria d6
gnei c6 ttrd ta Oo sU phan t6ch cfra biotit trong diCu
ki-€n Anatexis.

b) Td hov amphibolit bao gdm th4ch anh -
plagiocla - biotit - granat - amphibol, ilmenit xem
nhu khoing vgt phg. CAc di amphibolit duoc miOu
ti du6i dang c6c ttr{u kinh xen k9p hong cac d6
gnei (granat - silimanit - biotit) & pha'n tim cfra
khdi. V6d su xue't hiQn cia td hqp cria amphibolit
(plagiocla - biotit - grqnat - amphDol) hong gnei,
chfrng ta c6 ttrd khfrng dinh didu kign (P - T) cho su
tdn tli cOng sinh cfra gnei, amphibclit ld apatexis
duoc xem li Prnax vi Tmax cia cic gnei ndy. Vd

nhu v4y, gi6 riTmax hong trudng hgp nly tucmg
fng vdi di0u kiQn tudng amphibolit vi ranh gi6i
cfia ddi n6ng chCy, kholng tU 650 "C + n6ng chdy
(htnh 2). Do sp xudt hiQn cfia silimanit vi su v{ng
mft distpn, andalusit fong c6c dA gnei nOn c6c d6
niy dugc d6nh gi6 vio di€u kiQn 6p sudt tung binh
4 - 6 Kb (htnh 3). Thco tfnh to6n c6c c{p nhiQt - 6p
kC cho ctc d6 gnei niy [7], ch6ng nlm trong
khoa,ng T= 690 t 30 

uC, 
P = 6,5 + 1,5 Kb.

Ddu hiQu bidn chdt gigt lili (retrograd) thC hiQn
boi sU c6 m{t c0a clorit vi canxit trong c6c khc
nft, d{c biQt biotit c6 xu thdbi clorit hoi nong qui
rinh giim di0u kign (P - T) c6 16 liOn quan tdi sg
nang F6i (exhumation) vio giai dogr sau.

2) Td hW nhiet dO - dp sudt thdp : gnei' -

milonit trong dd gnei cda DNCI|

CLc d6 milonit lQ thenh d{i khA rQng dgc sudn
phia tAy bic DNCV, thnnh phdn k{iro6ng v0t chinh
gdm plagiocla, granat, silimanit, felspat, biotit vi
ttrpch anh. Hinh dgrg elip cfra cic ban tinh plagiocla
vi nhtlng nghiOn cfru vd ph6 hriy d0ng luc cira
ttrph anh cho tha'y cac kho6ng v0t niy dugc hinh
thanh vd bi ph6 hfry trong qui tnhh milonit ho6.

Trong c6c khe nut cfra c6c ban tinh granat vi
felspat-K xudt hien cic td hqp khoAng v&t nhiOt d0
thdp : ciorit - muscovit - plagiocla - tlrqch anh - biotit
t7l. SU xudt hien td hgp nay chrrng t6 c6 su tham gia
cfra cac dung dich long tong c6c khe nrrt nOn c5c
ptr,in fing sarr dey & xdy ra tong qu6 trinh n0ng
rdi vd sau cfra cic di grei-milonit :

Granat + Biotit + H20 -* Clorit +
+ Muscovit + Thach anh

(3)

HoIc:

Al2sios+Granat+Biotit+H2o+ (4)
+ Clorit + Muscovit + Thach anh

Sc theo vi0n cfra c6c ban tinh felspat-K, xudt
hign td hgp cic khoang vQ! h4t nh6 : muscovit,
andalusit vd thach anh t7l. S\r tdn t4i cria td hqp
ktroing vft niy c6 thd dic tnmg cho su dich
chuydn can blng cria ph6n ung Ill

Muscovit + Thach anh + Andalusit +
+ Felspat-K + H20 (5)

Nhu vly chfing ta c6 0rd kdt luAn c6c d6 gnei -
milonit clilra hai td hgp co.ng sinh khic nhau : mot
td hqp (mg voi tu&rg amphibolit, td hqp kh6c ung
vd tudng da phidn luc duo. c hinh thdnh trong qu6
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fiinh bicn chdt gi4t lli theo phin frng (5) rong qu6

trinh n0ng trdi cfia chfing'

3 ) Su IiAn he Pha vd dudng cong P - T

Su fienhQ cic pha can bing quan s6t duqc trong

"e";';t-;o 
ttrd mo hinh h6a dqa theo trong h0

KFMAS (hinh 2). Nhu phdn fiOn ili dd cep' sr1 v6ng

mit haY n6
cho ttr6'Y n6
bidncha'tgi
sue't fiong ddi tlrdP (3-6

vi felspat-K (Phin ung I
qua tu t6 hqp gnei - tuon

milonit - hrdng Phidn luc

chdt giQt qu6 trinh gilm

nhi€t vi hgp muscovit'

andalusit ung 3,4,5).

400 evv

Hinh2' Bidu dd ud

trong bii)

376

l. \r, /
oc. \ /,

Dudng cong
(P -T))I

e
@

Gnei

AnPhibolit

Mylonit

I

I

I

)(
I

I



bcn b€ mg[ngly nay. $I tiCn ho6 c6 rhg dugc dign
giAi theo ttudng P-T.t (hinh,3) rfru sau: c6c rff inci

'tU ftdng (P-T) tucrng 6119 vdi dieu kiQn crla il6ng
amphibolit vdi sg c6 m{t cfia ban tinh felspahK td
hgp vdi biotit ve silimanit k0o dni cho thdy dudng

) trong qu6 rifi nAng
m{t nOn dudng cong
6).

Biotit + Silimanit + Granat + Cordierit (6)

Sg xudt hiQn cfra td hgp andalusit, muscovit vA
trongcicd6 milonit,
6 gi{t lDi (phtn fng
{t r& l4i duong cong
tdn t+i cfia andalusit.

vr. flJdr vA ouclvc cor.rc P-T-r

Til nhtng d6nh gi6 v0 di6u kiQn nhiQt dQ vi 6p
sudt 6 tren, ket hqp v6i nhftng sd liQu v€ tudi d6

cOng bd c vtn liQu hiQn nay [5, Z, 8] cho
ph6p ch.6 thC x0y dr;ng mQt m0 hinh ve qu6
ninli tich ddi DGSH,

C6c gi6 fl ve $di hiQn nay cfia dii biCn chdt
Song Hdng (DNCV) cho mQt chu6i tudi kh6c nhau
tr) 925 tr.n, 143 tr.n trOn felspat-K c&a gnei [4], 800
h.n Fen zircon cfia gnei blng phuong ph6p U-pb
(Tr&r Ngqc n1y
cho thdy c6 i haiphabidnc r vi
Kreta, nhung tiCc rlng v6n chua dii sd liQu mlu
ph0n tlch nen rdt kh6 khen cho viQc lugn gidi
nhllng gi6 tri niy. Vi v{y, c6c cOng trinh tdi cdn
x6c dinh chlnh x6c hon bing phuong ph6p

n cdc mAu khOng ph6 hfiy thi ra m6i
duoc lich st} nhiQt dQng crla DDGSH
dop niy mQt c6ch 16 ring hon.

Nhilng kdt qui kh6c tt c6c phuong ph6p K-tu,
Ar-Ar vi Vdt phAn hgch cho nhilng khoing tudi

Hinh 3. +
Bidu d6

duong cong
nhigt dQ

6p sudt -
ttrdi gian
(P-T-t)

cfraDNCV
thu du-oc

tr) hinh 2

)

f
E
O

Duang cong
(PaT-0

Gnei

turptgoCt

n$onit

'l
I

I

I

I

I

I

I
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phiCn lr;c 24n.n,

chfing ta chua tinh tdi gradient tlia nhiQt'

rfr luAx

Itr xdp xi 30 oC/tr.n;

me 15l.

tni
h6 rg
hudng

rAt uEu rHArr xnAo
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Oiet f.ig" ntfg, AQng cfra dai bidn ch{t Song Hdng'
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SUMMARY

On the deformation and thermodynamic evolution of
Red River fault zone

During 50 Ma, the collision of Indian with Asia
resuls in a lithospheric shear zone (Red River fault
zone). Several metamorphic gneiss massifs
(Diancang Shan - Ailao Shan - Day NuiCon Voi)
are exposed along this shear zone. The kinematic
indicators and geochronogical studies suggest that
the gneisses were unroofed during this event.

The result of thermochronogical and thermo-
barometric studying in Day Nui Con Voi massif
shows that the gneisseshave undergone a tectono
metamorphism, which result in high - grade meta-
morphic rocks of amphibolitefacies at closely around
30 Ma ago. A retrograde evolution to mylonitic gneiss
of greenshistfaciesisdated ca.24 Ma that is related
with the milonitization during the ductile lefi- lateral-
stikeslip.The refograde evolution was lirstly isother-
mal decompresion, and after that was isobaric
cooling (fig.3), The cooling rate is estimated appro-
xiftaty 300/ Ma by close temperature of biotite and
amphibolite isotopic system during post-metamor-
phic exhumation.
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