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DIEU KIEN NHIET DONG THANH TAO GRANITOID 
TO HOP BEN GIANG - QUE SON TREN CO S6 

THANH PHAN BIOTIT CUA CHUNG 
PHAN LUU ANH, TRAN TRONG HOATRAN TUAN ANH 

NGO THI PHUONG, NGUYIN ANH DUONG 

I. M 6 DAU 

Cac thanh tao granitoid thudc td hgp Bdn Gidng 
- Qud Son (E.P. Izokh,1981 [7]) ludn la dd'i Urgng 
quan tam eila cac nha dia chdt. Day la mdt trong 
nhiing td hgp magma phat tridn manh nhdt trong 
ddi udn ndp Trudng Son ; a mdt sd khd'i da xac lap 
duge eae kid'u khoang hda da dang vdi quy md khae 
nhau. Cho ddn nay, da ed nhidu cdng trinh dd cap 
ddn thdnh phdn vat chdt cila cac khdi trong td hgp 
ciing nhu didu kidn P-T thanh tao ciia chiing. Song 
dd giai quydt tinh chuyen hda sinh khoang eiia td 
hgp, ciing vdi cac nghien ciru kinh didn vd thdnh 
phdn vat cha't, cdn cd cac nghidn ciru toan dien vd 
didu kien hda ly va ehd dd ehdt bde trong qua trinh 
thanh tao ehung. Trong bai bao nay, biotit ttr eae da 
granit cua mdt sd' khd'i thudc td hgp Bdn Giang - Qud 
San ldn ddu den duge xem xet toan dien nhdm xac 
dinh cac thdng so nhiet ddng thanh tao va tinh ehuydn 
hda sinh khoang cila chung. Cac kdt qua nghien eiiu 
se gdp phdn lam sang td dae did'm thach luan cila td 
hgp, ddng thdi gidi thldu mdt phucmg phap nghien 
ciru mdi vd didu kien nhiet ddng thanh tao granitoid 
ldn ddu duge ap dung d Viet Nam. 

II. SO LUOC DAC DIEM DIA CHAT, THANH 
PHAN VAT CHAT CUA M O T SO KHOI 

GRANITOID VA BIOTIT 

T6 hop diorit-granodiorit-granit biotit-amphibol 
loat kidm - vdi tudi Permi - Trias thudc phtic he Bdn 
Giang - Qud San [7] phd bidn kha rdng rai a ria bdc 
khd'i nhd Kon Tum (dgc theo ddi dirt gdy Tha Khet 
- Da Ndng) va ria tay khd'i nhd Kon Tum (dgc theo 
ddi dirt gdy Kham Diic - Sa Thdy) vdi cac khd'i xdm 
nhap didn hinh nhu Qud San, Bdn Gidng, An Khe, 
M'Drak... Tuy nhien, Uong bai bao nay chi gidi thieu 

cac ke't qua nghidn cum vd cac khd'i Qud Son, Dudng 
Hd Chi Minh va Sa Thdy. Cac khd'i nay tao ndn 
nhiing thd batolit khd Idn, xuyen cdt cac da udm tich 
phun trao Paleozoi sdm - giiia gay sung hod d nhieu 
mure dd khae nhau va hi phil bdi cac thanh tao Jura 
-Cxe.t?i {hinh 1). 

Khdi Que' Son cd dang keo dai theo phuang a 
vy tuydn tu phia nam diit gdy Lang Rd thude Phude 
Hiep d phia tay de'n Tra Kien d phia ddng, cd cdu 
tao dia chdt rdt phurc tap gdm nhidu pha xuydn cdt 
nhau tao ndn tinh da dang vd thdnh phdn thaeh hgc. 

Thanh phdn thach hgc cua td hgp la ddy phan 
di lien tuc tu diorit, diorit thach anh homblend -
biotit hat vua va nhd, tu sdm mdu ddn sang mdu, 
granodiorit homblend - biotit hat vuta, mdu trdng 
sangcd thach anh ndi ban ydu, granodiorit homblend 
- biodt hat vua dang porphyr cd ban dnh feldspar 
mdu hdng nhat, it phd bidn hon Id granit biodt -
homblend hat vua ddi khi cd dang porphyr cd ban 
tinh feldspar hat tmng, mdu xam sang. Trong ttrng 
khd'i cd thd cd mat ddy dii cac bidn loai (Qud Som) 
hoac mdt sd bidn loai cua ddy phan di (eae khdi 
Dudng Hd Chi Minh, Sa Thdy). Cac bidn loai nay dae 
ttxmg bdi td hgp khoang vat cdng sinh bdn vung Q-i-Pl 
-I- Ksp-i-Bi±Hb va chi khdc nhau bdi hrong quan dinh 
lugng cila cac khoang vat dd. Td hgp khoang vat phu 
thudng gap la magnedt, ilmenit, apatit, zucon, sphen. 
Ham lugng ortit tang eao ban d pha cud'i phan anh 
dae did'm phan di theo chidu hudng tang cao kali 
[6]. Phd tudi cua granitoid thudc td hgp nghidn cim 
bidn thien kha rdng tur 269 ddn 232 tr.n [6]. 

Biotit cd mat trong tdt ca cac bidn loai cila t6 hgp 
hr mdt vai ddn 10 % tuy vao dd sdm mdu ciia chung, 
thudng d dang va'y nhd, kich thudc 0,25-1,1 mm, tha 
hinh, cd mdu nau, da sic manh, cat khai hoan chinh 

248 



Hinhl.^ 

Vi tri cac khd'i granitoid Qud San, 
Dudng Hd Chi Minh vd Sa Thdy 
trdn so dd cdu triic dia chdt vting 

Ky hieu : 1. cde thanh tao Tidn 
Cambri, 2. cac thanh tao Paleozoi 
sdm-giQa, 3. eae thanh tao Permi-
Trias, 4. cac thanh tao Jura-Creta, 
5. cac thanh tao Kainozoi, 6. eae 
khdi granit 

theo Ng. Biodt thudng bi clorit hoa khdng ddu va 
thudng chira zircon, apatit. TTianh phdn hod hgc cua 
biotit duge ndu trong bdng 1 va bidu didn tren hinh 
2. Chiing thude loai gidu Fe, ngheo Al, thuPc loat 
Phlogopit-Annit. DP sat f(Fe/(Fe-i-Mg)) trong biotit 
eua khd'i Qud San cd phd bidn thien cao nhdt, vdi 
gia tri tu 0,45 ddn 0,81, ed xu hudng ddng bidn vdi 
Al'̂ . Dd sdt thdp nha't (0,39-0,48) la cila biodt Uong 
khd'i Sa Thdy. Biotit cila khd'i Dudng Hd Chi Minh 
giir vj Ui tmng gian vdi phd bidn thien 0,53-0,64. Dd'i 
vdi bai khd'i nay, khOng quan sat duge mdi tuang 
quan ro rdt vdi dai lugng Al . 

III. CAC THONG SO NHIET DONG THANH TAO 

Khi ndi deh didu kien nhiet ddng thanh tao eua 
granitoid ed nghTa Id dd cap ddn eae thdng sd vd dp 
sudt (P), nhiet dp (T), chddd chdt bdc (dp sudt rieng 
phdn eua H2O, O2, F, CI., trong chdt hoc) trong qua 
trinh thanh tao granitoid dd. 

Nhiet dd thanh tao cila da cd thd xac dinh bdng 
nhidu phuong phap khdc nhau : theo sy ndng ehdy 
cila bao thd;bdng dd thi: giao did'm cila dudng cong 
bdn virng/H2O-T vdi dudng cong ndng ehdy cHa he 
"granit - hoi nude", hoac sii dung cac dia nhiet kd 

dya vao thanh phdn cac cap khoang vat tao da trong 
granitoid... Cae dia nhiet kdkidu nay ddi hdi thanh 
phdn hda hgc eae cap khoang vat tao da ePng sinh 
trong da (vi du Amf-Bi, Amf-Cpx, Bi-Gr...), khdng 
phai ludn phii hgp dd'i vdi mgi bidn loai da. Mdi 
day, tren co sd cac kdt qua thyc nghiem, Darrell J. 
Henry va nnk (2005) [4| da dua ra dia nhiet kddya 
vdo thanh phdn biotit: 

T = 
\n{Ti)-a-c{XMgy 

trong dd T nhiet dd tinh bang °C, Ti - sd nguyen tu 
titan trong cdng thiie khoang vat ehudn hda vdi 22 
nguyen tu O, Wtg = Mg/(Mg -1- Fe), a = -2,3594, 
b = 4,6482 X lO"** va e = -1,7283, sai sd ±24°C ddi 
vdi bidn loai nhiet dd thdp (< 600 °C) va ±12 °C 
dd'i vdi bidn loai nhiet dp eao (> 600 °C). Theo dia 
nhiet ke nay, nhiet dp thanh tao biotit trong cac da 
cila td hgp Bdn Giang - Qud Sgn duge trinh bdy 
trong bang 1. Nhiet dd thanh tao biodt ciia khd'i 
Dudng Hd Chi Minh ttr 600 °C ddn 700 °C, khdi Qud 
Son la 620 °C - 690 °C vd khdi Sa Thdy la 670 °C -
720 °C (bang 1). Day Id nhiet d6 thanh tao cua biodt 
trong granitoid, thudng thdp hon nhiet dp bdt ddu 
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r--' o' o' o' uo' 

^^ OO ro 0\ r-̂  
r--_ 0_ p^ rĵ  -̂ ^ 
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oo' o' o' o' r-' 

Tl- O m TT NO 
ON 0_ </)_ NO^ ro^ 
ro' o' l>~ o' o' 

ON 

^ —• m ro r^ 
00 O M NO ro 
ro' O NO~ O O 

ON 

—' ON o ^ r-
ro ro ro ON oo 
O O o' ̂  ro' 

—' ^ oo (M NO 
ro -^ CN ON NÔ  
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r-; ^ p^ rô  r--_̂  
oo' o' o' o' NO' 

Tt O O ro NO 
r-~̂  "1, P '^^ r~~„ 
oo' o' o' o' ND' 

Tt CN ro ro oo 
r~~, ̂  '—I ̂  °°, 
oo' o' o' o' NO' 

oo uo O oo ON 
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Eastonit Siderophyllit 

0 
Phlogopit 

Hinh 2. Thanh phdn biotit trong granitoid td hgp 
Bdn Gidng - Qud Sgn trong tuang quan 

Al'"- Fe/(Fe-l-Mg) 
L Que San, 2. Dudng Hd Chi Minh, 3. Sa Thdy 

qua trinh kdt tinh do biotit duge thanh tao mudn ban 
ede khoang vat tao da khae nhu plagioclas, feldspar 
kali trong he. Biotit trong granitogneis eila khdi 
Dudng Hd Chi Minh duge thanh tao d nhiet dp 550 °C 
- 610 °C (bang 1), the hien nhiet dd thdnh tao cila 
biotit trong qua trinh gneis hda vd sau. 

"Vdi nhiet dd thanh tao da neu, bdng phuang phap 
dd thi, can cir vao dudng cong ben virng PH2O/PS-T va 
dudng eong ndng ehdy ciia he "granit - hoi nude", 
cho tha'y dp sudt thanh tao cua khdi Dudng Hd Chi 
Minh - 3,4 kbar, khdi Qud San - 3,0 kbar va khd'i Sa 
Thdy - 2,9 kbar, tuang duang vdi dp sau tu 9 km 
(khdi Qud San, Sa Thdy) ddn 11 km (khdi Dudng 
Hd Chi Minh). 

Cac thyc nghiem vd biotit va ehd dd chdt hoc cila 
qua trinh thanh tao granitoid eho thdy phan irng trao 
ddi giira biodt va dung the silicat hoac pha hai nude 
- ehdt hoc cd the bidu didn nhu sau ; 

Bi(OH) -+• HHL = Bi(HL) +U2O va 

Bi (CI) -f HF = Bi(F) -t- HCl 

trong dd HL - halogen (F hoac CI), Bi - hgp phdn 
tuang irng cua biotit. 

Nhu da bidt, biotit gdm cae hgp phdn phlogopit 
(F/!/)-KMg3AISi30i(,(OH,F)2, annit (A«n)-KFe%AlSi3 
0,o(OH,F)2 va siderofillit (5raO-KFe2,5Alo,5Si2,5Alo,5 
Oio (OH,F)2. Thdnh phdn moi cila Pltl, Ann vd Sid 
trong biotit va duge tinh theo cdng thirc cila J. 
Gunow(1980)[51 : 

X/>i,i = Mg/Xcation trong bat didn, 

Xsi,i = (1-A^w)x(3-Si/Al)/1,75, 

XAnn = \-{X,^u-\-Xs,j). 

Cac ty le ap sudt ridng phdn cila eae acid halo­
gen vdi nitdc JUiOlfHF va/H20//HCl vd/HF/yHCl 
Uong cac phan irng trao ddi tren duge tinh bang cac 
cdng thirc sau : 

lg(/H20//HF) = 2100/T + 1,522 Xpu + 
+ 0,416X^„« + 0,2 X'i.ci- lg(;f Bi/XOHBi) 

theoGunowJ. (1980)[5 | 

lg(/Ha//H20): 5,01 -5151^-1- l,93;^,„/-i-
-H lg(XCIft/XOHBi) 

va 
lg(/hF//HCl) = 3051 AT - 5,34 - 3,13 Xn, + 

+ \g{)S^n,/XO,i,) 

theo Munoz J.L va nnk (1984) [8]. Trong dd T-
nhiet dd, tinh bang °K, )^B, ; ^CIRJ va XOHRI - hdm 

lugng moi cila F, CI va OH trong biotit. 

Tren eo .so cac sd lieu thyc nghiem vd dp bdn 
vung cila biotit loat Phi-Ann, D.R. Wones, H.P. 
Eug.ster, (1965) [9], da riit ra kdt luan ; ty le Fe*", 
Fe*^ vd dp sat cila biodt phu thudc chat ehe vao 
nhiet dp thanh tao va dp sudt rieng phdn cila oxy 
trong dung the va duge tinh theo cdng thirc : 

Buffer 
ig/02 = (-A/r)-t-B-H|[Cx(P-i)i/ri 

A B C 

Fe203-Fe304 
Fe304-Fei_xO 
NiO-Ni 
Si02-Fe2Si04-Fe304 

24912 
32730 
24709 
27300 

14,41 
13,12 
8.94 

10,30 

0,019 
0,083 
0,046 
0,092 

T- nhiet dp tinh bdng °K, P - dp sudt tinh bdng bar 

Bang cac cdng thurc ndu tren, cac thdng sd dp 
sudt rieng phdn tuang ddi cua cae halogen vdi nude 
(/'H20//HF,/H20//HCl) va ap sudt rieng phdn cila oxy 
(/b2) cung nhu ty le dp sudt rieng phdn cila cae halo­
gen trong eae khd'i granit da duge xae dinh vd the 
hien trong bang 1 va cae bieu dd. Cae khd'i thupe 
tP hgp duge thanh tao trong didu kien dp sudt rieng 
phdn tugng do'i cila flo vdi gia tri lg(/'HF//H20) tir 
(-4,19 ^ -3,54) d khd'i Dudng Hd Chi Minh va Qud 
San ddn (-3,82-^3,21) d khd'i Sa Thdy. Ap sudt ridng 
phdn tuong ddi cila clo dd'i vdi cac khd'i Dudng Hd 
Chi Minh, Qud Son va SaThdy cd gia tri lg(/"HCi//H20) 
tuang irng - 1 , 9 5 H - 1 , 3 1 , - 2 , 2 4 + - 0 , 7 7 va -1,46^-0,84. 
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Ap sudt rieng phdn cila oxy cd cac gia tri \gfO2 
tuang irng-15,90^-11,29,-13,4U-11,40 vd-12,1 IH-
-10,82. 

Nghien cuu biotit trong cac thd batolit Sierra 
Nevada va Pennisular Range viing California (USA), 
J.J. Ague, 1988 [3| da ehia ra cac loai granit nhu sau: 
I-WC (granit kidu 1 hdn nbidm ye'u), I-MC (granit 
kieu I bdn nhidm vua phai), 1-SC (granit kidu I hdn 
nbidm manh) va I-SCR (granit kidu I hdn nhidm vua 
manh va khii tuong duang vdi S-granit theo Chappel 
and White) {hinh 3). Cung theo cac tac gia nay, 
granitoid I-SC thudng ed tidm nang khoang hda Mo 
porphyr, edn ede granitoid I-MC - khoang hda Cu 
porphyr. Tren bidu dd tuang quan lg(/HF//H20) - \gfO2 
trong didu kien T = 800 °C va P = 3 kbar (hinh 3) 
phdn ldn cac didm bidu didn thdnh phdn biotit ciia 
td hgp Bdn Giang - Qud San phan bd d vimg cd mdi 
trudng oxy hda, chu ydu tap trung vao loai granitoid 
I-WC, it ban vao loai granitoid 1-SC. Ciing tren bidu 
dd nay ed thd thdy ap .sudt ridng phdn tuong ddi cila 
F cao nha't dd'i vdi khdi Sa Thdy, vd thdp nhdt dd'i vdi 
khdi Dudng Hd Chi Minh. Theo J.J. Ague, 1988, ta't 
ea eae khdi ddu cd tidm nang khoang hda Cu porphyr. 
Ddi vdi khdi Sa Thdy, ngodi tidm nang khoang hda 
Cu porphyr, cdn cd thd cd tiem nang khoang hda 
Mo porphyr. 

LB Nga [9], song cd dp sudt rieng phdn tuang ddi 
cila F ldn han nhidu {hinh 4h). 

-14 
Ig(f02) 

//rn/i 5. Thanh phdn biotit trong granitoid td hgp Beh 
Gidng - Qud Son trong tuang quan lg(/'HF//H20) -

lg/b2 trong didu kien T = 800 °C va P = 3kbar 
KV HIEU : cac trudng sdm mdu : 1-WC : 1-granit bdn 
nhidm ydu, I-MC : I-granit hdn nhidm vua phai, I-
SC : I-granit hdn nhidm manh, 1-SCR : 1-granit bdn 
nhidm manh va khu, cac ky hieu khae nhu hinh 2 

Tren bidu dd hrong quan lg(/"HCl//HF) - lg(/HCI//H20) 
(hinh 4a) cac diem bieu didn thanh phdn biotit eila 

td hgp phan bd trong vimg cac granitoid chira quang 
hda Cu-Mo : Jirekenskoie, Agsugskoie vd Sorskoie, 

-2 -1 
\g{fHalfH20) 

-4.0 
lg(/'HF//'H20 

Hinh 4. Thanh phdn biotit trong granitoid td hgp 
Bdn Giang - Qud Son trong tuong quan lg(/'HCl//HF) 

- lg(/HCl//H20)(a) va lg(/"HCl//HF) - lg(/"HF//H20)(b) 

KV HIEU: eae trudng granitoid chua quang hda Cu-
Mo : L Sakhtaminskoie, 2. Jirekenskoie va 

Agsugskoie, 3. Sorskoie (LB Nga) [Sotnikov], cac 
ky hieu khae nhu hinh 2 

IV. HAM Ll/ONG HALOGEN TRONG BIOTIT 
VA KHA NANG KHOANG HOA CUA TO HOP 

BEN GIANG - QUE SON 

Nhieu eOng trinh cho thdy ham lugng halogen 
trong khoang vat tao da phu thuOe vao thanh phdn 
va ban ehdt magma me cung nhu cac giai doan tidn 
hda dia chdt, la chi sd cho ehd dp ehdt bdc va didu 
kien hda ly thdnh tao da eung nhu dae tinh sinh quang 
eiia chiing. Hdm lugng CI cao nhdt lien quan vdi 
boat dOng nhiet dich ngudn gd'c magma, edn ham 
lugng F lien quan vdi boat dOng nhiet dich ciia cac 
chdt luu nguon gO'c khi tugng [ 11. 

Dya vdo ham lugng CI vd F eiia khoang vat epng 
sinh trong granitoid (apatit, biotit va amphibol), 
I.N. Bushliakov, V.V. Kholodnov, (2000), |2| da 
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xac dinh duge hanh vi eila cac nguyen td 
halogen trong qua trinh tao da va tao quang Uong 
qua trinh phat tridn dai dOng Ural, ddng thdi xac lap 
duge cac kidu thanh tao granit va he magma -
quang di kem vdi chiing : kidu granit "udt" va 
kidu granit "khd". Trong kidu granit "khd", dya theo 
ham lugng uu thd cila halogen chia ra cac kidu : CI, 
F va F-Cl. Cac tac gia tren cung da xac lap duge cac 
deu chi thach - dia hda chat bdc vd kha nang sinh 
quang cua cac xam nhap granit dai Ural, cho phep 
dy bao tidm nang sinh quang ciia chimg. 

Tren bang 1 va bidu dd tuang quan F-Cl {hinh 
5), granitoid eae khd'i cua td hgp nghidn ciru gidu CI 
(0-0,27 %t\) va ngheo F(< 1,5 %t\). Phdn ldn biotit 
eila cac khd'i DUdng Hd Chi Minh vd Sa Thdy nam 
trong trudng granit "udt" hoac trdn ranh gidi giira 
granit "udt" vd "Q-granit" [2]. Theo ham lugng F-Cl, 
biodt eae khd'i nay rdt gdn gui vdi biodt trong granit 
lien quan vdi md Cu-porphyr Bac My vdi khoang 
hda Au, Cu, Pb, Zn. Do dd cd the ndi chiing cd ddm 
nang khoang hda Cu-porphyr. Biotit khd'i Que San cd 
tinh hai mat, chiing ngheo F (< 0,6 %t\), gidu CI, tap 
trung thanh 2 nhdm ridng biet phan bd tai cac frudng 
granit "udt" va "Q-granit". Theo ham lugng F-Cl, cae 
biodt thupe nhdm granit "udt" rdt gdn gQi vdi biodt 
trong granit lien quan vdi md Cu-porphyr Bde My, 
cdn nhdm "Cl-granit" nam hoan toan trong trudng 
biotit eila td hgp gabbro-granit d Ural vdi khoang 

Hinh 5. Thanh phdn biotit trong granitoid td hgp 
Bdn Giang - Qud San trong tuong quan Cl-F 

Cac trudng : I - kidu CI, II - kieu "nude". III - kidu 
Cl-F va IV - kie'u F. Cac kidu dia hda eae da xam 
nhap : 1. td hgp gabbro-granit d Ural vdi khoang 

hda skam magnetit, 2. granit lien quan vdi md Cu-
porphyr Bde My vdi khoang hda Au, Cu, Pb, Zn 

[2], cac ky hieu khae nhu hinh 2 

hda skam magnetit (hinh 5). Vi vay, ngoai kha nang 
khodng hda Cu-porphyr, cd thd trdng dgi cac khodng 
hda skam magnetit dd'i vdi khd'i Qud San. 

KET LUAN 

Dya vao dae diem thanh phdn ciia biotit trong 
granitoid Bdn Giang-Que'San va cac thdng sd nhiet 
dpng ciia chimg cd thd dua ra mdt .sd ke't luan sau : 

Biodt trong granitoid thupe td hgp Bdn Gidng -
Que San thupe loai gidu Fe, ngheo Al, thude loat 
Phlogopit-Annit. Theo thanh phdn cila biodt trong 
chiing, cae khd'i cila td hgp duge tao thanh trong ehd 
dp nhiet dpng sau : nhiet dp 600-720 °C, dp sudt 
dia tinh 2,9-3,1 kbar, dp sudt rieng phdn tuang dd'i 
cua F vdi gid trj lg(/'HF//H20) = -4,19H-3,21; dp sudt 
rieng phdn tuang dd'i cila CI cd gid tri lg(/'HCi//H20) 
= -2,24-^-0,77 va dp sudt rieng phdn cila oxy cd gia 
tri lg/t)2 = -15,90-^-10,82. Cae thdng sd vd ehdt bde 
cho tha'y cac khd'i cila td hgp duge thanh tao trong 
mdi tmdng oxy hda, urng vdi granitoid I-WC, it ban 
vao loai granitoid I-SC [3]. Biotit trong granitoid cila 
td hgp gidu CI nghdo F, iing vdi granit "udt" va "Cl-
granit", ehufng td ehdt bdc gidu H2O va lidn quan 
vdi hoat ddng nhiet dich ngudn gd'c magma. Vdi cac 
thdng sd ndu tren, ta't ca cae khd'i Dudng Hd Chi 
Minh, Qud San va Sa Thdy ed ddm nang khoang 
hda Cu(Mo) porphyr ldn. Dd'i vdi khd'i Qud San, 
ngoai kha nang khoang hda Cu(Mo) porphyr cd 
thd hy vgng gap cde khoang hda skam magnetit. 

Cdng trinh duge hoan thanh trong khudn khd dd 
tai Khoa hoc NCCB ma sd 70.87.06., dd tai HTQT 
theo Nghi dinh thu Viet Nam - LB Nga (2007-2009). 
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SUMMARY 
Thermo dynamical forming conditions of the 

Ben Giang - Que Son granitoid association on the 
basis of biotite composition 

Detailed investigation in biotite composition of 
the Ben Giang D Que Son granitoid show that they 
are Fe-rlch and Al-poor biotite, belonged to Phi-Ann 
series. The rocks were formed In Intervals of 600-
720 °C, geostatic static pressure of 2.9 D 3.1 kbar; 
relative fugaclties of HF and HjO \g{fUFlfH20) = -4,19 
-^-3,21; relative fugacitles of HCl and H2O lg(/HCi//iH20) 
= -2,24-^-0,77 and fugacity of oxygen Igfo^ = -15,90 
H-10,82. Majority of the associatlonDs Intrusive 
bodies were crystallized in oxidized environment that 
similar to l-WC granitoid, minority of I-SC granitoid [3], 
Blotit-es are Cl-rlch, F-poor, similar to DaqueousD 
and DCI-" granites, implying the fluids are enriched 
in HjO and associated with magmatic hydrothermal 
activi-tles. The intrusives along HCM roads, Que 
Son, and Sa Thay masslves have high potential of 
Cu(Mo)-porphyry mineralization. In addition, the 
Que Son massive has potential In skarn magnetite 
minerali-zation. 

Ngdy nhdn hdi : 09-4-2009 
Vien Dia chdt (Vien KH&CN Viet Nam) 
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