
vuc Thac Bi, TuyOn Quang, Phia Bioc) thuOc vDng

DOng B6c ViOt Nam, TrdnTrong Hod t'd Nguy€n

Vdn Thd lai xep ch(rng vdo phfc hc granit Phia

Tr0n co s6 c6c khio s6t vi phAn tich bd sung vd

Tu li€u
khio s6tdo
hicn dd ta

GRA{ITOIT KAINOZOI DOI SONC TT T'+C

rR,{x qo-NG HoA, PHA{ Lr-ru {Nri ^. .
NGO 11{ PHuoNG. NGLTIEN VAN THE. rnAN rAr rHANG

I. MO DAU

ChAy vd Song H6ng (hinh I )'

Q + Pl +Ksp + Bi + Gr + Sil +Cor*'

c(tu chi tidt vd bin cha't ngu6n goc'

Trong
phidn kct
hoi, gran

Ieucosom

d\ng bi€h dang do truot bdng.

x q - Thach anh, Pl - plagioclas, Ksp - felspatkali'

Bi - Biotit, Gr -granat, Sil - silimanit, Cor - cordierit
** D6 do khoing vat s6ng mAu ca'u thdnh' thuong

ld pegmatit vd aplit s6ng mdu vA mOt sd d6 kh6c'

sd'n phdm cfra granit hoi
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dinh tudi ddng vi ph6ng xp cria don khodng trong
granit biotit vd leucogranit duo. c thuc hiQn bang

phuong ph6p Ar-Ar. Ngodi ra cdn tiOn hanh nghiOn

cfu c6c dac tinh ddng vi Sr vd Nd. C6c phAn tich

trOn dAy duoc tidn hanh tai CHLB Nga (Vicn

LHDC-DVL-KVH Novosibirsk) vd Vicn Khoa hoc

Tr6i D{t thuoc Academia Sinica Dii [nan.

II. DAC DI6M DIACHAT

C6c thtl granit-leucogranit chfa granat c6 cAu

tao d4ng khoi khong bi bien dang, phAn b0 kha

rqng rdi trong gnei vi d phien ket tinh

Bi+Gr+SiltCor thu6c phric hQ S0ng Hdng [11]
(hi€n nay phirc he SOng H6ng goi ld loat SOng

H6ng bao gdm hai hQ tdng : N(ri Voi vn Ngdi Chi

ddu c6 tudi PRr t8,l0l). Theo kdt qui do vE hion

tai, cilc khdi phan bd k6o ddi tri [-ao Cai qua Bio
Yon, [.ong Khinh deh Yen Binh - Tan Huong. C6c

khoi thudng c6 kich thudc nh6 : vii tram m6t

vuOng, doi khi dni ddn hing nghin m6t vdi chidu

r0ng ddn vdi tram m6t. Dai diOn cho c6c thd xAm

nhAp kidu ndy ld 3 khOi : Long Kh6nh, Trung TAm

vd T0n Huong phan bd doc theo drrt gAy QL 70

(hinh l). Chirng thudng c6 quan he gi6 chinh hqp

v6i dir phidn kdt tinh vAy quanh, ti€p xric s6c n6t,

trOn ranh gidi d0i khi c6 thd thdy cic ddi felspat

hod, biotit hoh (hinh 2). Thanh phdn chri ydu cfra

c6c khdi xAm nhlp niy ld granit biotit hat nh6-

trung, doi khi c6 kiOn truc dang porphyr, granit

sdng mdu (chria biotit < 5 Vo) thuong chfa granat

hoac turmalin. Theo m0 ti crja Hodng Thdi Son

(1997) vd Luu Hitu Hing (1998), li€n quan tli cfrc

granit niy cdn c6 nhidu thd pegmatit ph6t tridn &

cilc ddi ngoai tidp xfc (trong d6 gnei vd di phicn
ket dnh he tdng Ngdi Chi PRlnc), dOi khi tao thdnh

c6c trudng rOng l6n (!) t8l. Qui thuc c6c thanh tao

pegmatit mi c6c nhd dia che't tren mo ti rdt phd

bidn, song c6 ld r{t it thd trong sd chtng c6 quan

h0 ngudn gdc vdi c6c khefi granitoit dugc xem x6t

& day, U&i 16 vdi quy m0 bidu hi€n khiom tdn nhu
da thdy cfra c6c thd xAm nhAp ndy thi tu ch(rng

khong thd c6 mOt luong dung thd du thrla dd tao

nOn khOi lugng pegmatit l6n vuot qu6 nhidu lAn so

vdi c6c d6 pha chinh (granit'biotit vi leucogranit).
Phdn l6n c6c thd pegmatit, trong d6 c6 nhiing thAn

chira corindon vd ruby, ld c6c sin phdm ngudn gdc

si€u bidn chdt trong td hqp vdi chc tiOm nh8p

leucosom cria migmatit vd leucogranit trong gnei

hoac dd phidn cao nh0m. Didu d6 tr6i nguo. c vdi
bin cha't magma cfra granit biotit vd leucogranit
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duoc n6i deh trong bdi vidt niy. Cdn n6i them ld
mOi li€n quan v€ kh6ng gian gifia pegmatit vi
leucogranit siOu bidn chA't vdi granit biotit va

leucogranit kidu Trung TAm - TArl Huong cfing

khong phii ld chat ch6. Kh0ng thdy c6 su chuydn

ticp gifra ching kd ci khi trong cung mOt dion tich
c6 mdt ddng thdi ci hai loai granit. Ddng thoi
khong thd lf gi6i su c6 mdt cria nhEng thd pegmatit
phan bo c6ch xa c6c khoi granit biotit-leucogranit
kidu Trung TAm - TAn Huong (trong gnei vd d6

phidn kdt tinh) lai c6 quan hO ngudn g6c vdi
ch(rng. Ngay ci nhfrng thAn pegmatit & c6rc khu vuc

l0 granit kidu Trung Tam - Tan Huong c0n-e chi
thdy ch(rng phan b0 trong d6 v6y quanh chir khOng

c6 mdt ngay ci & phdn m6i cfra thd xAm nhAp. Xem
x6t mdt c6t mot sd hdo tim kiem du quj khu vuc

TAn Huong [3] de chung t6 diCu nd1'. Vi€c nghi€n
cuu ddi sdnh thanh phAn vat ch{t crla c6c d6 leuco-
granit vd pegmatit ngu6n gdc siOu bi€n chdt vdi
c6c granitotit ngu6n geic xam nh{p kidu Tn:ng TAm
- TAn Huong chua duoc tien hanh song ddu hi€u
ddu tiOn c6 thd phaa bi€t leuco-eranit si€u bi€h ch{t
(anarexis) vd granit xAm nhAp (palingen) ld dang
bidu hien:leucogranit sieu bieh chat chi hinh thenh
c6c ti€m nhap nh6, minh (dien bidu hi€n c6 khi chi
vdi m6t vuong) voi c6c thd skialit cria d6 phien,

cdn granit palingen tao thanh cac khefi c6 kich
thudc l6n, tiep xirc magma 16. ca'u tao ddng irhdt.

Nhu vay tong nhdn bi€n chdt cao doi S)ng
H6ng song song tdn tai hai ki€u 6 hqp granitoit ;

kidu td hqp leucogranir (dang gnei) - pegmotit
(ngudn gdc anatexis) vd kidu td hW granit biotit-
leucogranit ngudn gdc palingen. Giiia chring c6 thd

c6 nhidu c6i chung vd thinh phAn song co chdhinh
thdnh 16 rang ld khic nhau vd cdn duoc m0 ti riOng.

Trong mOt sdnghi€n ctfu [6] vd c6c phftc h€ granitoit
trong c6c dai udn ndp Tidn Cambri (chang han nhu
Andan, Sain), c6c granit anatexis vi granit palingen
c6 khi duo. c m0 ti trong cirng mOt phric h0.

Kdt qui ttinh tudithirnh tqo

ViOc dinh tudi ciia granit biotit vd leucogranit
tu c6c khefi Trung TAm vi Tln Huong duoc tidn

hanh bing phuong phip Ar-Ar trcn cd s& phAn tich
c6c khodng vat tao d6 (biotit vd plagiocla). Ket qui
phAn tich thd hicn :ran bdng.l vi c6c hinh 3, 4.

M[u SH-33 li leucogranit khoi Trung TAm. Tu
m6u ndy tach riong biotit vd plagioclas. Phd tutii
cfra don kho6ng biotit ld 23,4 ! 0, l8 tr.n neu ldy
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Htnh 
J. So dd phan b6 c6c thd granit khu vuc Tan Hudng [g]l. Amphibolit,2. Granit,leucogranit, 3. Gneis biotit - silimanit- gr-ripn,, 4. Huong m{t 6p phidn

Hinh 3. Fhd tudi cfia leucogranit khdi Trung Tem, d6i S0ng H6ng
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Bdng l, Kdt qul phln tlch €ArflAr lrucogranlt (SH.33)vl grrnlt blotlt chth grrnrt (8H'34)

Mfc Tudi (r,n) *erftfu "tuftAr "Ar/ttAr "Ar/ttu

1

2

3

4
5

6
7

I
2

3

4
5

6
7

I
z
3

4
5

6

7

8

9

SH.33 (Blotlt)
19,1 14,8 9,43 t0,133
22,7 fr,4 2,?5 t0,011
22,6t0,3 2,75 t0,016
23,6 t0,4 3,50 t0,010
24,7 t0,5 3,40 t0,013
24.3 fr,s 3,43 t0,052
31.1 10,6 6,13 t0,030

sH.33 (Pt)

20,7 fr,4 3,80 t0,021
22,7 fr,s 3,40 t0,009
25,1 10,6 4,38 t0,016
24,3fr,1 4,2810,106
24,5 fr,3 2,92 t0.008
27,0fr,4 3,91fr,024
50,1 t1,5 19,0 to,l

sH.34 (Pl)

16.7 t0,5 4,62fl,034
20,410,8 2,68 t0,017
22,0fr,3 2,58 +0,008

21,7 t0,5 3,18 10,010
22,7 fl,4 3,27 fl,020
23,3 fr,3 3,59 t0,025
23,1 fl,3 2,96 +0,015

23,7 fl,s 4,88 t0,060
32,5 t2,2 30,6 r0,2

0,155 t0,0024 0,004 f0,00,|4
0,152 10,0012 a,wzt0,0004
0,151 t0,0010 0,005 +0,0001
0,151 t0,0011 0,019 t0,0005
0.162 10,0012 0,017 t0,0004
0,154 t0,0035 0,017 t0,0003
0,154 t0,0012 0,a74 t0,00@

J = 0,@642 10,000062, E : 23,98 10,17 tr.n

0,022 f0,0003 0,047 t0,0012
0,02210,0002 0,17610,0007
0,031 t0,0002 0,292 t0,0012
0,020 +0,0010 0,083 t0,ffi22
0,015 10,0001 0,044 +0,0002

0,01E 10,0002 0,074 10,0004
0,051 10,0004 0,342 fr,0022

J = 0.0064 t6,30E-05

0,01710,0002 0,028r0,0q03
0,01510,0001 0,03410,0003
0,014 t0,0001 0,081 i0,0004
0,015 t0,0001 0,08210,0003
0.015 10,0001 0,045 10,0005

0.0r5 10,0002 0,o+0 t0,0003
0,01510,0001 0,032t0,0001
0,017 10,0002 0,158 t0,0019
0,M010,0004 2,22t0,017

J = 0,00687 16,80E-05, 2 : 22,68 10,26 tr'n

0,026 t0,0015 1,8

0,002 t0,0001 25,5
0,002 t0,0000 48,6
0,005 t0,0001 59,9
0,004 t0,0001 17,1
0,004 t0,0001 93,4
0,011 10,0002 100

0,007 r0,000t 7,6
0,005 t0,0001 t1,4
0.007 10,0002 24,2
0,007 10,0002 34,6
0,003 10,0000 84,1

0,005 t0,0007 97,2
0,049 10,0001 100

0,011 10,0001 3,1

0,003 10,0002 11,3

0,003 10,0000 r9,4
0.005 t0,000r 29,9

0.005 10,0001 41,3

0,006 t0,000r 52,3

0,004 f0,0000 82,r
0.010 10,0001 98,5
0,094 t0,0007 100

Plagiocla cria mAu SH-33 cho gi6 tri dinh tudi
tin c4y \d24,57 t0,24 tr.n vd c0ng rdt gdn gui vdi
tudi cfra biotit li 23,4 + 0,18 tr.n. Su chOnh lOch

mot it gita ch6ng c6 16 do su kh6c biOt v€ nhi0t d0

d6ng c0a biotit vd plagiocla.

Plagiocla tU mAu SH-34 (granit biotit chta
granat) khdi Tan Huong cho plateau tuong dOi

phing. Kdt qui tinh to6n tu ndc 3 ddn ndc 8 (hinh

4) cho gi6 tri 22,8 t 0,7 triOu ntrm vd ra't gdn g0i
v6i dinh tudi ding thoi : 21,9 t 0,3 rr.n.

Tr) nhilng kdt qui ph0n tich trinh bAy tr0n, c6

thd cho ring tudi thanh tao cira granit biotit vd

leucogranit kidu Trung Tem - TAn Huong vio
khoing 24-22 tr.n tuong (mg vdi cu0i Oligocen-
ddu Miocen.
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Ke't qui phAn tich leucogranit vd pegmatit chfa
muscovit (ngudn gOc siOu bieh chdt) theo cdc t6c

gii kh6c nhau dao dOng trong khoing rong (40

tr.n) [3] ddi vdi pegmatit khu vuc Tan Huong, deh

23- 16 h.n doi vdi ti€m nhAp leucogranit vi
pegmatit [14]. Nhu vty thdi gian thdnh tao cdc

granitoit ngudn g6'c xim nhdp cfrng ndm .qong
khodng xdy ra cdc hoat ddng si€u bi2h chdt trong
gnei vd di phi4h kdt tinh doi SAng H6ng.

rrr. cAC Dac rRrNG THAT.IH pHAN VAr CnAr

Dua vio thanh phAn khodng vdt, c6c granitoit

kidu Trung Tem - Ten Huong duoc chia thanh hai

bidn lo4i : granit biotit ftam lucmg biotit > 5-7 Vo)

vd leucogranit (v6i hdm lrrgng biotit <5 Vo). CAc di
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ttruong c6 kidn ffic dgrg porphyr yCu ho{c h4t d€u
kich thudc trung binh ddn nh6. Ban tinh fiong d5
thucmg li felspat kali kich thuq thay ddi rU l-2
mm ddn 3-4 mm, c6 mfc dQ hI hinh t&. tlqng
felspat kgli luon EOi hdn plagiocla- Cau go d6
thuong ll'ddng nhdt. C6c tinh thC kho6ng con giil
nguyOn hinh ttr6i ban dAu v6i mfc dQ tu hinh theo
hudng giAm dAn : Bi -+ P[ -+ Gr -+ Fsp + eftinh
/). DOi ch6 da c6 cau tao dinh huong nhe, du6i
kinh hi& vi quan s5t ttrdy ir ver liOu wn cria rhach
anh lem nhiQm v- gtn kdt c5c tinh rlrd felspat kali,
plagiocla, biotir,,ch(mg t6 dA chfa ch6ng bi ci n6t
nhe (dnh 2).Tay nhi€n so vdi gnei vi dA phidn kdt
tinh v0y quanh thi mfrc dQ catzclazit ho6 tong
granit ydu hon nhi€u vi chi bidu hipn & khu vu.c c6
ffit gfy di qua. Trong nhitng d6 bi ci n6r ydu, c6c
khoing v0t nh{y cim vdi t6c do-ng cfra ngoai luc
(thCch anh) bi bidn dang r5 rQt.

C0.ng sinh kho6ng v0t trong granit vd
leucogranit hodn toin gidng nhau : Q + Ksp (Orsr_so

Abr+rz) + Pl (An+s Abss) + Bi t Gr t Mus. Biotit
trong c6c de 6 khdi Long Kh6nh vi khdi Trung
Tem thuong c6 mAu nAu ho{c neu hung, cdn biotit
tt granit khOi Tan Huong c6 mAu nAu sic luc. Tuy

Htnh 4. Phd urdi cria granit biotit khdi Tan Hucrng, ddi Song Hdng

nhiOn thdnh ph&r hoi hoc ciia ch0ng tuong tng vdi
siderophilit-anit tuong ddi cao titzn (fiQ2=)-!16),
kh6 cao sdt (FeO =23,5-26,9 %,f =68-7g) rdt cao
nh0m (Al2O3 = 16-20 Vo) vd thdp magid lMgO =
1,774,17o\ dlc tung cho thinh phAn cfra cac biotit
hong c6c di granit cao nhOm (kidu $granit) (bdne
2). EOi chtl biotit bi clorit ho6 hogc muscovir ho6
nhg. Hlm lrigng F trong biotit khe cao : 0,68-0,7 8Vo.

Kho6ng vft phr; phd bidn trong granit li granat,
zircon, trong d6 granat c6 ttrd quan s6t thdy ci

c6 dqng
u khOng
hp ddy

b&i thach anh. Dey c6 l€ le pha khoing cao nh0m
duy nhdt trong granit kidu Trung Ttm - T0n Huong.
KhOng thdy andalusit hodc cordierit nhu trong c6c
da granit cao nhom kh6c.

Thanh phdn ho6 hgc cfra granit biotit (SiO2 <
73 Vo) vd leucogranit (SiO2 > 74 Vo) dls rnrng c6
dQ kidm (Na2O + &O) dao dOng, chrS ydu thuoc
loai trung binh - cao Q,30-8,67 Vo) 66n nrcrng ddi
cao (9,3 Vo),ki€uki€m troi kali (KzO/NazO = l,16-
2,87). Hem lugng K2O thucmg xuyOn & mftc25Vo,

311



Y-

ll

l,

LY. SH-
5092 36

SH- SH- SH-
33 34-t 34-2
Pl Ksp

56,28 65,26 65,26

26,98 18,8 18,41

0,59 0 0,01

sH-
34

Bi

SH-
34-l

SiOr
TiOr

AhOr

Cr:oc
FeO

?? ?7

405

16,29

nn,
26,9

?? r<

2,05

L |,t>

26,34

34,74 36,63
1,96 2,22

20,1 17,72

Anh LLeucogranit khdi Trung T&m (SH-33) v6i
kie'n rfc ntla tu hinh UTrrr*t, cdu rao khdi tr4ng,

Anh 2. Hipn tuong milonit ho6 nhe (goc phii, ren)
trong granir biotit khdi Tan Hucrng (SH_34), x 5E

Ph nghiOn crlu c6 d0
nh0m n6 lriar t^,,-^-.
c6 do Tr?'A':i:"j':t:
granit

kie 3Jg:;3;hin vA leuco_
granit chrla granat kidu Trung Tflm _ TAn Huong,

CAc d6 ddu gidu doi
nghdo Sr (51-93 pp vOi
granit biotit cao nhO -t),
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Chngidi:LY-s}g? - 6nh.
SH-33 - leucogranit SH_
36 - granit biotit vA I g.

Him luong Nb vd Y trong da sd c6c mAu ddu kh6
cao, nhdt lbr tri cic khdi Ta
Dua theo cec fiong qu
(Zr+Nd+Ce+\) vi Rb -
phdn cri.a chring mang e6c ddc tinh gdn g0i v6i
granit ddng va cham (hinh 7, g).

- .. 
GrTit vd leucogranit trong c6c kJrdi ddu tuong

doi gidu c6c nguy€n tfi ddt hidm nhe v6i LalSm -

MnO 0,54
MgO 4,1

CaO 0,01

Naro o,2l
K:O 9

0,26
2,02

0,25 9,22

0,28 6,27

8,35 0,I I

26,07

0,44
20,6

0,1

0,17

8,64

23,54

0.29
1,77

0,04

0,r4
8,09

CI

F

si

Ti

AI

Fe

Mg

K

F

Na

C.a

0,03
0,79

2,53 2,749
0,23 0,n7
1,45 1,875

r,705 1J26
0.455 0,243
0,87 0,873

0,196

0,05 0,05
0,78 0,6E

2,966 2,756

0,13.5 0.t28
I ,691 1 ,761

r,594 1,832
0,2t3 0,251

0,836 0,886

0,199 0,179

0,05 0,05

r ,59 1,34

4,2 4,64

2,545 2,9923,004

1.438 1,016 0,999

0,022

0,E3 0,86

0,55 0,141 0,119

0,47

;

I

l!

I

|.{
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Hinh 5. Vi rri thenh phAn cfra granity.'Z d6i Song
Hdng vi gruitMZ (T3) DBVN

ChU gi6i hinh 5-10 : l. khdi Trung TAm, Z.kJt6j
TAn Hudng, 3. khdi Long Kh6nh, a. grnitlvlz

Hinh 8 An biet gr quanRb-(Y+ 1984) ch Sun,
ranitMZ

4,2-7 ,97 CelYb= 9,38-71,3 vd duong cong phAn bd
ciia ch(rng kh6 ddc vdi bidu hien rin eI i.na ,au
(hinh 9). Chc di s6m mdu (granit biorit) thuong
gidu c6c nguy€n td ddt hidm hon so v6i c6c dA
s6ng mdu (leucogranit). Hdm luong c6c nguy€n tfi
trong granit bioti
luong cfra chfing
Hymalaya, thOm

thucrng giAu ddt h

t" 
"" 

tt 
"o srE'cd too, 

"o E, 
Tryb Lu

Hinh 9. Ddc didm ph anit
l<Zd6i Song Hdng vd (ndn

sdm) chudn

04 L
0,5 1'o ACNK 1'5

H:f! 6. Vi rri thanh phAn cfra gnnit I(Z d6i Song

.Hdng vi gtanitlvlZ(T3) DBVIV (picoti, Igggi

Zr+11s*c"*vtlffil 5oo0

Hlnh 7. Bidu d6 phAn biet granit theo tuc,ng quan
(K2O+Na2O)/Ca-(Zr+M+Cr+\O (Whatei ei at.

1987) cho grwitl{Z d6i Song H6ng vi granitMZ
CT3) DBVN

10 
Y * Nbloo
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Bdng 3. Him luyng c6c nguytn td chlnh (% t!) vn hish. vdt (ppm) rrong granttolt
d6l SCng H6ng, phO Ng(l vi L6 GAm

3LY. LY-
5092 281/l

CB

73,15 73,47
0,18 0,09

13,75 14,33

2,04 0,97
0,04 0,02

0,97 0,17
0,83 1,26

2,57 3,39
6,05 5,29
8,62 9,67

2,35 1,55
372 263
93 84

I 18 154

26,8 21,5

10,4 10,6
4,00 3,13
I1,35 t4,53
57 32,76
92 56,39

36 23,62
1,5 4,ll
0,7 0,66
5,4 3,69
0,81 0,49

1,29 1,33
o,l7 0,25
7,60 7,97

71,32 42,40
80 49
176

sH-33 SH-33/l SH-34 SH-36 228An6 LY-10601

I-G

75,42 74,21
0,09 0,12

13,44 13,93

l,l9 2,14
0,03 0,05

<0,10 0,5
0,97 0,69
2,34 l,gg
4,9r 5,43
7,25 7,32

2,09 2,97
524 480
55,3 5l
62,9 63,9
46,9 94,6

45 73,3
9,49 g,4l

I,40 0,87
t8
30

3,2
0,52

5,81

9,38

35

t2

GB I-G GR

sio2
Tio2
AlzOr
Fe203

MnO

Mgo
CaO

NazO

Kzo
Na2O+K2O

K2O .ia2o
Rb
Sr

Zr
Nb

73,85 74,t6
0,09 0,09

13,39 13,39
r,68 2,08
0,04 0,05

0,21 0,2
1,02 1,05

4,3 3,79
5,01 5,09
9,31 g,g6

1,16 1,34
534 609

56 54,8
95,9 105

23,r 33,3

52,4 34,8
9,54 1l,l I
1,83 3,02

24

45

23
5',l

0,54
6,1

1,06

4
0,62

4,21

11,25

58

30

Y
Rb/Sr

ZrN
b,
Ce

Nd
Sm

Eu

Gd

Tb

Ta
Hf
Thru

Yb
Lit
[a/Sm
CelYb
Th
U

t2
3,1

0,36

3,5

0,65

l,3l 1,2
4,08 5,4
2,42 3,17

3,1

3,3

1,93

3,4 0,64 6,1
4,4 6,75 2,9
4,7t g,l7 2,92

71,75 70,91 71,53
0,12 0,43 0,46
15,14 14,14 l3,gg
l,4l 3,64 3,43
0,05 0,05 0,03

0,26 0,9 0,6
0,63 1,5 l,gg
2,44 2,3t t,73
6,72 5,l g 5,49
9,t6 7,49 7,21

2,75 2,24 3,r7
254,m 420 205
58,00 t28 239

109,00 t75 595
7,80 7,t5 23,7

38,70 57 26,4
4,38 3,28 0,86
2,92 3,07 22,54
t9,74 45 49
40,03 86 tol

18,76 33 42
4,05 7 8,2
0,44 0,73 2,6
4,tl 6,4 6
0,83 I 0.85

4,67
0,69

4,87

8,57

10,40

4,30

3

0,42

6,43

28,67

38

t2

t,25
0,t7
5,98

80,80

2l
2,3

0,89
ll
9,13

Chil gidi: granitoit palingen d6i S6ng Hdng : l. khrii long Kh6nh, 2-4. khoi Trung T6m, 5-6. khdi Tan
Huoirg ; granitoit Mezozoi DBVN ; 7. kheii Phia Bioc, g. theti N6c Con, 9. khdi Tich clefu. cs- granit biotit,
[,G. leucogranit. c6c oxyt vd hdm lucng Rb, Sr, Zr, Nd, y phen tich bing hu]nh quang tia x-1RrR;, cac
nguycn td ddt hidm vd Th, U, Ta, Hf - bing kich hoat n"ut on rai Vion LH-DCDVL Novosibirsk. M6u
228An6 phen tich bing ICP-MS tai ViOn Khoa hoc Tr6i ddt Academia Sinica Ddi tran.

314



Phen tich dac didm ddng vi Sr vi Nd cfia granit
biorir khdi Tru.gg Tam cho c6c gi6 rri : ttsf.s, -
0,7271,'*'Nd/'*Nd = 0,512136, e Nd (0) = -9,i9
(vdi Tpy = 1,57 t, nam), chfrng t6 c6c granit m0 tri
c6 ngu6n gdc v6. Gia ri ndy hoi kh6c v6i nhfrng
gi6 tri thu duo. c tu melagranit vi granit biotit cao
nhOm Mezozoi ngu idn hinh 6 DB\AI
(g^hua . c.ong bO) : 0,73285-0,73558,
'n'Nd/t*Nd = o,5ll 3, e d(o) = -ll,go
+ -13,30, Tou = 1,79-2.19 F.i nam. Ra/t tidc li cho
dcn thdi didm ndy c6c nghien cuu vd thdnh phdn
ddng vi cfia granitoit 6 DBr/N n6i chung ciing nhu
doi Song Hdng n6i riOng cdn qu6 it, bdi thd nhfng
dic didm nOu ra trcn day chi ld nhtng hr liOu bu6c
dAu. Song di sao tir d6 ciing dd c6 nhffng thOng tin
quan trgqg ld, dung thd magma crta granit palingen
Kainozoi doi SOng H6ngvd granit palingen Mezozoi
DBVN ddu duo.c n6ng chdy it ctic cfuii ndn (sub-
stance) c6 tudi cd (Trudc Cambri).

IV. THAO LUAN VA TdT LUAN.

VC bin chdt kidn tao cfra d6i Song H6ng cho
ddnnayvdn song song t6n tai hai quan didm .hinh,
l) Ddi Song Hdng ld mOt ddi kh0u cd Tidn Cambri
hoat dOng da kg ; 2) D61 Song H6ng ld mOr ddi
huot bing hoat dOng trong Kainozoi(35-17 tr.n;.

(Paleogen-Neogen). Cdc nhi dia chdt theo quan
didm thf hai trong moi n6 luc nghi€n crlu cfra

ydn dOng truor
v6i co chC 6p

0 hinh th6i cdu
truc vat chdt cfra ddi S0ng Hdng nhu hicn thdy.

Nhidu nghi€n cfru cho ring hoat dong truot
bing tr6i ciia ddi dut gay Song Hdng k6o dii 18
tr.n, trong khoing 35-17 tr.n 12, 41, cdn tr€n co s6
nghi€n ctu lich srl bidn thi€n nhiOt, pei-Ling Wmg
lai x6c dinh hoat d0ng truot bing tr6i chi xdy ra
trong khoing trong nhilng kdt
qui cfra qu6 quan ddn hoat
d0ng truot b 6ng li su hinh
thdnh migmatit, cac ti0m nh4p leucogranit vd
pegmatit trong gnei vd d6 phidn kdt tinh cao nhom
cria phfc h0 SOng Hdng. C6c nghiOn cftu vd sin
phdm sieu bidn ch{t niy cdn rdt it, ngodi c6c phan

tich phuc vU mUc dich dinh
theo ddc didm thd nim dia c
tr€n) c6 thd cho ring cdc
pegtnatit c6 ngudn g6b si€u bi€h chdt ndy ld nhfrng
stress-granit duoc hinh thdnh trong qud tinh
anatexis v6 ||

Su c6 mar khe phd bidn ciia granit khong bi bidn
dang, hay chinh x6c hon ld trong
d6i Song Hdng c6 ngudn g chdy
sAu) kidu Trung TAm - TAn cen -
Miocen ld mOt minh chirng vd tinh phirc tap trong
lich sft ph6t tridn dia chdt cria ddi Song H6ng. Vioc

Bin chdt tha sinh (allochtone) cria nhtng granit
ndy li khOng c6 gi phii bdn cdi song m0t loat vdn
dd vd co chdhinh thdnh ch(rng cdn duoc ldm s6ng
td : l) Ngudn cung cdp magma, d0 sAu thdnh tao
cfrng nhu c6c th6ng s6 nhiOt dOng cria qu6 trinh kdt
tinh dung thd ; D Mdi lien quan cia chirng v6i
dOng lu. c ddi Song Hdng vdo Oligocen-Miocen.

X6t theo cOng sinh kho6ng vAt cria granit biotit
vi leucogranit tri c6c khdi Long Kh6nh, Trung TAm
vi Tin Hucrng : Q+Fsp+Pl+Bi+Mus+Gr c6 thd cho
r5ng c6c d6 nghiOn ciru thuOc loat c6c granitoit cao
nh0m (kidu S - granit). Minh ch(mg cho.dac tinh S
- granit cfra chfing ld su c6 mar kh6 phei bidn cria
pha khoang vlt cao nh6m - granat, c0ng nhu tf le
"'Srf"Sr cao (0,7277) vd gi6 hi eNd (0) kh6 thdp
(-9,79). Viec ddi s6nh c6c d6c tnmg dia ho6 cria
Fanit biotit - leucogranit Oligocen-Miocen d6i
SOng Hdng vdi chc granit biotit thuOc loat cao
nhom (kidu S - granit) tudi Mz (Trias muon ?) khu
vuc DBVN (ddi Pht Ngt vi ddi Ln Gam) cho thdy
chtng vira c6 nhiing n6t gAn gfli vta c6 nhllng
kh6c biOt 16 rcr (bing 3). Nhfng n6t gdn giii vd
thinh phdn, ngodi td hgp cong sinh kho6ng v&r
(cing c6 mdt c6c kho6ng vAt cao nhOm), gi6 tri
"'Srf"Sr vd eNd (0), cdn c6 mOt sd dac tnmg vd su
phan bd cdc nguy€n td hidm (Rb, Th, Q vn ddt
hidm trong chtng (hinh 9, I0). Tuy nhiOn, so v6i
granit loat cao nhOm Mezozoi DB\4{ c6c granit
d6i Song H6ng c6 d0 nh0m thdp hon (hinh 6).
Chfrng ciing gidu Rb, Th, U, Nb, song nghdo Sr, Zr
hon (bing 3). Granit biotit-leucogranit ddi S0ng
Hdng vd granit bicitit Mezozoi c6 tf lg ddng vi
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KRbThNbPHfYSr Ba Ta Ce Zr Sm Yb

Hinh 10. Dac didm phen bd nguycn rO hidm trong
EranitKz doi Song Hdng vd grnitMZ (T3)

DB\rN (ndn s5m) chudn hoa theo granit song niri
dai duong

ar5f6sr 
cao; tl lc t43Nd/r*Nd vd gi6 tri eNd (0)

thdp (xem phdn tren) chring t6 chring ddu c6 ngudn
gdc v6, song 16 ring mric dO "truong thanh" cria
vet lieu ban dAu (protolith) md tu d6 dung rhd
granit ddi Song Hdng duo. c n6ng chdy thdp hon so
vdi vAt li0u ban ddu ciia granit Mezozoi DBVN.
Tudi protolith Tpy cfra granit I{Z ddi SOng Hdng
tr6 hon (1,57 ti ndm) so vdi Tov cria granit MZ
DBVN (1,79-2,19 tj nam) c6 lE cfing chrlng t6 su
kh6c bict niy.

VAy c6i gi ld chdt ndn ban ddu dd tri d6 dung
thd magma tao ra granit d6i SOng Hdng duoc n6ng
chdy ? CAc di bidn chdt cao nhOm cria phirc h0
Song Hdng (gnei, d6 phidn kdt tinh, migmatit) c6
thd le chdt ngudn ban dAu cho chirng duoc kh6ng ?

Cdn nghi€n crlu chi tidt hdn vd ddng vi Ad nring
dinh. Thdnh phdn ho6 hoc trung binh ciia gneis cao
nh6m d6i S0ng Hdng nhu sau (%) : SiO2 = 62,01,
TiO2 = 0,78, Al2O3 = 16,29, Fe2O.. = 8,51, MgO =
2,85, CaO = 2,63, Na2O = 2,82, K2O = 2,53 [l l].
C6 thd thdy vdi c6c thong so ndy, thdnh phdn ho6
hoc trung binh cria gnei cao nhOm doi S0ng Hdng
khi tuong ung v6i c6c trdm tich c6 thdnh phdn h5n
t4p dgc trung cao nhom, tuong dtii thdp kidm vd
natri troi hon kali. So vdi thinh phdn ho6 hoc trung
binh criagnei cao nh6m, granit biotit vd leucogranit
kidu Trung TSm - TAn Huong th{p nhOm hon, cao
kidm hon, dac bi0t hdm luong kali cao gdp doi.

NOu coi gnei vd d6 phidn kei tinh cao nhOm ld
ngu6n vAt li€u ban ddu cho su hinh rhinh dung thd
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magma granit ddi SOng Hdng thi 16 rang phiii lj,
giii nhtng kh6c biet n6u rrOn bing hai co chc :

1) mric d0 n6ng chdy han che'voi su hinh thdnh
dung thd axit hon, gidu kidm kali vd c6c nguyOn t0
lithofil hon, 2) c6 su bd sung kidm (chu ycu kali)
tu c6c ngudn sAu b6i c6c dong ch{t l6ng xuyOn
magma [13]. Dau hi0u gi6n tiep vd su bd sung
kidm trl ngudn sau rdt cO thd la hnm luong cao ciia
F (0,7-0,8 Vo) trong biotit tu granit [13], song c6 lO

khong loai tri kha nang ci hai co che neu rr€n ddu
d6ng vai trd quan trong trong qui trinh hinh thinh
dung thd magma granit Song Hdng. VA trong
truong hqp ndy c6c granit m0 ti c6 ld c6c thanh tao
tha sinh thi su dich chuydn cria magma cfrng kh6ng
d6ng kd, chi trong pham vi chidu ddy cria tAng bidn
ch{t SOng Hdng. Tuy nhiOn m0 hinh n6ng chdy sau
d6 bicn chAt Song Hdng dd hinh thanh granit
palingen sE kh6 l! giii su chcnh l6ch vd tudi cria
gnet (770-925 tr.n [12]) vd gi6 tri Tp11 cia granir
khdi Trung Tam (1570 tr.n). C6c tinh toen nhi€t d0
vd 6p suat thanh tao cria granir n-ehien crlu cho thdy
ch0ng duoc k€t tinh tron_e khoing 680-700.C vdi
6p suat 2,2-2,5 Kb, ruong duong r'6i dO sAu 6,5-7,5
km (hinh /1/, chung td ring bieh char Sdng Hdng,
noi c6c granit palingen dinh vi vdo thdi ki
Oligocen-Miocen dang nam dudi dO sau 7-10 km.

Nhu vay lit : cing t'oi qui trinh n6ng chdy
anatexis li€n quan den bieh dang ddo ad ninn
thdnh migmatit, pegmatit hat thd t'd leucogranit
(Stress-granit) [9], trong doi S6ng Hdng cdn khd
phd bieh cdc sdn phdm cia n6ng chtiy sdu
(palingen) ld cdc xdm nhdp granit cao nh6m, cao
kali voi nhfrng ddc trtmg cila cdc thdnh tao d6ng
va cham. Tuy nhiOn srin phiim cria hoat dOng va
cham 6 ddi SOng Hdng vio rhdi ki niy duo. c hinh
thAnh ngoii inh huong ctia va cham gifia mring An
D0 vdi ming Au A lptra Hymalaya) con c6 thd c6
rinh huong cfia va cham khu vuc do chuydn dOng
tiOp tuc lOn phia bic cfia khOi luc dia Indosini [12].
Su tei hqp vd khOng gian vd thdi gian ciia cdc granit
anatexis vd granit palingen dd duoc m0 ti 6 nhidu
dai tao nti va cham trong pham vi dai luc dia ch4u
A : nam Pamir [3], Andan vd Sain (Nam Siberi)
[6], chi c6 didu 6 nam Pamir ching c6 tudi Mezo-
zoi s6m (lndosini) cdn & Andan vi Sain - tudi Tidn
Cambri (Protezozoi). Didu d6 chfug t6 c6c srJ kiOn
bidn chdt - bidn dang vi qu6 trinh thinh tao granir
6 c\c dai va cham kh6c nhau song ddu c6 nhitng
sac th6i chung tuan theo c6c quy luat hinh thanh d6
6 nhfng ving v6 luc dia ctj cria Trli Ddt.
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Hinh I L Duong cong bidu di6n didu kien kdt tinh P-T cira granit vd leucogranitl<Z dli Song Hdng

Dd c6 nhfrng lwin gilii chi tiAi hon vd he qwi
dia dQng luc, cdc granit palingen ciing nhu granit
vd pegmatit anateiis cia doi SOng H6ng cdn duo.c

nghiAn ctu c6 h€ thdng trong giai doan fiAp theo.
T"rnh cdp thidt cfra viQc nghiOn crlu cac granit l(Z
ddi SOng Hdng cdn 6 ch6 tring v6i di€n phan bd
cfra mOt trong sd c6c khdi xlm nhfp kidu nny (khtii
Tan Huong) co m6 dir quy (ruby) dang duo.c khai
thic. Cho deh nay vdn dd ngu6n gdc iili quf d iilAy

vdn chua dtoc gitii quydt thod tiling. C6 mOt sd

nghiOn crlu cho ring c6 mdi liOn quan vd ngudn
gdc gitra ruby vd granit TAn Huong mi chinh x6c
hon ld v6ri pegmatit duoc coi ld c6 quan hQ ngu&r
gdc tru. c tidp (me-con) vd granit Tan Hucmg [3, 7,
81. Theo Nguydn Kinh Quh (1995) trong mlu gi6
ddi granosienit biotit granat Granit cao kali - c6c
TG) ttrdy corindon, saphyr, spinel (?), cdn theo
HodngTMi Son (19q7) frong ddi bidn chdt trao ddi
cia pegmatit vti dA vty quanh ciing g6p corindon,
d0i khi voi him luong tldn hang trdm g/m3.

Tuy nhi€n cho d{n nay chtn c6 nhrtng nghi€n
crhu chi ti€i chtng minh cdc pegmatit dTdn Huong
ld sdn.phdm kii tinh tl dung thd du thia cia granit
Tdn Huong, crtng nht mdi fiAn quan ngu6n gdc c'ia
ruby" thwng phdm c6 gid tri cao (voi nhrtng viAn
ndngl-2 kg) voi pegmatit. Theo quan s6t c(ra c6c

tfuc gii tai m6 TAn Huong, ddt qugng duo.c khai
th6c dd ddi ruby c6 ngudn gdc h6n hgp gifta aluvi
cd vd phAn v6 phong ho6 ph6t tridn tron da gnei
cao nhOm v6d nhtng m4ch pegmatit dang tiOm

nhep. d didm queng da qug Trfc LAu, ruby ciing
duo.c khai th6c trong deluvi vi v6 phong ho6 tr€n
d6 phidn vd d6 gnei cao nh0m. d Aay nrong ttrdy
granit kidu TAn Huong.

Tr) nhfng didu hinh bdy trcn, chfng tOi cho
ring ci granit TAn Huong lin pegmatit (cfia TOn

Huong vi khOng cfra T6n Huong) vdi mtc d0
nghiOn crlu hi€n nay, chi nOn coi ln nhilng dtii
tuong tidm ndng sinh d6 qu!', Dd c6 thd khing dinh

! nghia tieh de tim kidm cfra granit Tan Hudng,
cdn phii c6 nhthrg nghiOn cfu chi tidt hon nfa vi
mOt trong nhfrng huong nghiOn-cfru c6 thd cho
nhtng th6ng tin quan trgng v€ ngudn gdc cfra d6
quf (ruby) d6i Song Hdng ld ph{i nghien cfru mot
cilch c6 hQ thdng, trudc het ld v€ nhtlng dac rung
ftanh phh, hinh th6i c{u trfic ciing nhu moi
tructng tao khoang cria ruby.

CActAc giit ch6n thinh cim on Vs G.V. Poliakov,
Ts P.A. Balykin (ViOn liOn hgp DC-DVL-KVH
Novosibirk)-dd tham gia ktio sdt vi tao di€u ki6n
phAn tich phdn lctn c6c m6u tai CHLB Nga, cac
ddng nghiep Li€n dodn Bin dd Dia chdt midn B6c
dd girip thu thAp mOt s0 m6u ; m0t sd m6u duo. c
phan tich tai viOn Khoa hoc Tr6i Da/t thuoc
Academia Sinica Ddi [,oan do c6c Ts Ctring-Ying
lan vd Sun-Lin Chung tidn hdnh. COng trinh niy li
sin phdm dC tei 7.10.6 thuoc huong nghiOn crlu
trong didm vd khoa hoc Tr6i Ddt nam 1999-2W.
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SUMMARY

The Genozoic granites in Red River zone

We had carried out the research of Cenozoic
biotite granites and leucogranites occurred in
gneisses and crystallized schists of granulite face
in Red River zone by method of geochemistry and
substance composition. They are granites of S-type
with hight Al2O3, K2O, Rb, Th, U and LREE, low Sr,
Zr.They have high ETSrFSr ralio (0,7277) and low
value eNd(0) -(-9,79). The Ar-Ar dating for biotite and
plagioclas from these granites gives 22-24 m.a.

The partial melting of high aluminum metamor-
phic rocks in Red River zone was suggested for
petrogenesis of these granites

According to calculated T (6800-7000), Ps (2,2-
2,5 kbar), the crystallization took place at the depth
of 6,5-7,5 km. The formation of Oligocene-Miocene
S-type granites of Red River zone was recognized
as product of Hymalaya orogenic phase and
northward movement of lndosinian block.

Ngdy nhdn bdi : 9-1 I -2000
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