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DIEU KI:e,N HINH THANH (P!f) CUA CAC 
THANH TAO MAGMA GRANITOID 

PHUC HE DIEN BrEN vA soNG MA . . 
TRAN TUAN ANH, TRAN TRQNG HOA, NGUYEN VIET y 

I. Md DAU 

Qua trlnh dung d6 lndosini gnra hai mang 
Indochina vi\ Nam Trung Hoa dQc theo d6'i kha.u 
S6ng Ma, danh dau sv tieu bie'n cua bien co 
Paleotethys Ia m(?t trong nhfrng slf ki~n kie'n tao Ian 
khu vue cua D6ng Nam A n6i chung vi\ cua lanh tho 
Vi~t Nam n6i rieng. He qua cua qua trinh dung d6 Ia 
SV hinh thanh m(?t !oat cac thanh t(l.O magma ki€u 
cung dao theo phvang a kinh tuye'n dQc theo dfrt 
gay Di~n Bien - Lai Chau va phvang TB-DN dQc 
theo d6'i khau Song Mii. Cac thanh tao nay bao gom 
phfrc h~ Dien Bien tuoi P2-T1 [3, 101 va S6ng Ma 
tuoi T2_, II 0 I. Ban chat kie'n tao eli a cac phfrc h~ nay 
da duQc de cap de'n trong m¢t lo<J.t c6ng trinh nghien 
c(ru [I , 6, 91 song chua c6 nhfrng nghien cfru tvang 
d()j chi tie't ve thanh phan khoang Vitt tao da vi\ dieu 
ki~n thanh tao cua chung. Hi~n nay, vi~c nghien ClrU 
thil.nh phan khoi"mg v1lt si! d11ng microzond 
(ElectronProbe MicroAnalyzer- EPMA) da va dang 
Ia m¢t trong nhli'ng phvang phap tien tie'n nhat, re 
ti en nh £tt, cho phep phan tich nhanh vi\ chinh xac 
thanh phan khoang vat trong da, tLr d6 CO the Slr 
dung cac kit qua nay M tinh toan dtc th6ng so nhi~t 
d(?ng, kh6i phuc dVQC Jjch Slr phat tri€n cua dung th€ 
magma, trinh tv ke't tinh cua cac khoang vat trong 
da, nguon g6c vi\ dieu ki~n thanh l<J.O CUa cac dung 
the' magma nhv : ap suat, nhi~t d¢, va t6c d¢ b6c 
mon tvang d6i cua cac xam nhap. V6'i diem xuat 
phat nay , bai bao trinh bay cac nghien cfru thanh 
phan khoang vat trong cac da granitoit phfrc h~ Di~n 
Bien vi\ Song Ma va m6i quan h~ gifra thai gian - d¢ · 
sau - nhiet d¢ thanh tao. 

II. DAC DIEM D~A CHAT v A THACH HOC 
CUA CAC DA GRANITO IT PHUC H~ 

DI~ BIEN VA SONG MA 

Granitoit phfrc h ~ Di~n Bien bao gom cac kh6i 
Nam Meng , Nam Po, Nam Hon (Ml10ng Tung), 

N1tm R6m (Di~n Bien), phat trie'n dQc theo d6'i dfrt 
gay Di~n Bien - Lai Chau va bj kh6ng che' bai cac 
dfrt gay phvang TB-DN (hinh 1), kh6i San Quat n&m 
phi a d6ng nam cua d6i nang Ph ansi pan, vi\ m¢t phan 
bam theo h~ thong dfrt gay phan d6'i S6ng Ma va 
Sam Nva (lzokh , 1965, Diw Dinh Thuc va Huynh 
Trung, 1990). M6i khoi Ia xam nhap nhieu pha 
trong d6 c6 th€ phan chia ro ret hai pha xam nhap 
chinh va m6t pha xam nhap phu [61 : pha 1 : gabro
diorit, diorite ; pha 2 : diorite th<J_ch anh, granodiorit 
de'n granit biotit amphibol ; pha 3 : granit aplit vi\ 
leucogranit. Tu6i cua . phfrc h~ dvac xac djnh 255 -
256 tr.n trong biotite (lzokh. , 1965) , 239-249 tr.n 
bang da tong [ 11], va 240-272 tr.n trong amphibol 
(thea so· lieu chu-a cong b6' c~la chung toi), tvcmg 
frng v6i khoang tu6i Permi mu(?n - Trias sam. 

Oic thanh tao granitoit a nui Ii'ra thu¢c phfrc h~ 
S6ng Ma bao gom hang !oat kh6i c6 kich thl16c 
khac nhau va lien quan ch~t che v6'i phun trao di~p 
Dong Trau (T2 dl) phat tri€n tren vong chong Sam 
Nva (hinh 1). Kh6i die'n hinh ' cho to hQp Song Ma 
(S6p C¢p. theo 1zokh. 1965 ; Nam Ban , theo Dao 
Dlnh Thuc, 1982). CE(u tao cua cac khoi granitoit 
phfrc h~ S6ng Ma tvong d6i dan gian, chu ye'u bao 
gom hai pha xam nh1lp chinh : granodiorit biotit 
amphibol va granit biotit amphibol Mn granit 
biotit. Pha da mach pho bie'n Ia granit aplit. Vj tri 
tuoi cu.a phfrc he S6ng Ma, nhv da mo ta, cac thanh . 
tao nay Jien quan ch~t che Vf khong gian Vi\ nguon 
g6c v6'i cac thanh l<J.O nui ]iJa acid - trung t[nh di~p 
Dong Trau (T2 dt) cho phep ke't Juan tuoi cua 
chung Ia Trias trung- mu(?n. 

III. NHIET AP KE KHOANG vAT CUA CAC 
DA GRANITOIT PHuc H~ mi;N BIEN vA 

SONG MA 

Cac nghien ClrU cho thay, trong cac da granit, 
thanh phan h6a hoc cua amphibol thay d6i lien 

213 



22" 

104" 
r---------------------------------------------~ 

TRUNG QUOC 

Bazan P-T rift Song EJa 

Cac ihanh t;;to mafic - sieu mafic 
doi khau Song Ma 

Cac da gran it Mezozoi mu¢m -
Kainozoi som 

Cac da gran it Eli$n Bien va Song Ma 

I"'-I oert gay 

i.;: -~ ·;r~ ~ 

BURM.~ ·f..Sh,,_v~NAM< 
,,. ,, (~·~LA O S<::_, 

.., V-'-" \ 

THAILI1ND ~" < I 

~ 
0 

103° 

Cac thanh l;;to tu6i Kainozoi 

Cac thimh t;;to tu6i Mezozoi 

Cac thimh t<:lO tu6i Paleozpo 

Cac thimh l<;Jo tu6i Proterozoi 

0 1C 20km 

H lnh 1. So do vi tri phan bo va dja di~m U(y mii.u cua die da magma kiem voi TBYN 

214 

22" 

21 " 

104° 



quan ch~t che v6'i thanh phan h6a hoc vii d¢ oxy 
h6a cung nhu dieu ki~n ap sua't/nhi~t d6 thanh tc:to 
cua magma [ 12, 13]. Cac tinh toan ve dieu ki~n 
thanh tc:to cua cac da dtra tren thanh phan h6a hoc 
cua amphiboJ vii pJagiocla trong cac da thUQC phfrc 
h~ Di~n Bien va S6ng Ma, sii dl;lng cac phuang 
trinh tinh toan ap suat bang ham ltr<;mg nhom trong 
amphibol cua Anderson and Smith ( 1995 ), va nhi~t 
ke' amphibol-plagioclase cua [2]. Vi~c xac djnh d¢ 
sau ke't tinh cua cac khoang vat amphibol giup 
khoi phuc, mo hinh h6a qua trinh nang troi cua cac 
xam nhap, thie't lap m6i tuong quan thai gian - d¢ 
sau- nhi~t d<! thanh tao cua cac the magma n::ly. 

1. Phuong phap xac dfnh nhift ap ke'khoang v.[it 

Tinh toan ap suat ke't tinh btmg ham ltrc;mg 
nhom cua amphibol dua tren tuong quan tuye'n tinh 
giCi'a ap suat ke't tinh vii t6ng ham luqng nhbm 
trong hornblend. Du6'i day Ia mOt s6 phuong trlnh 
tinh toan thea cac tac gia khac nhau. 

P = 5,03 AlT0ng- 3,92 Hammarstrom and 
Zen (1 986) (l) 

P = 5,64 Ah6ng- 4,76 Hollister et a l. 
(1987) (2) 

P = 4,28 AlTc>ng- 3,54 Johnson and Ruther-
ford, 1989 (3) 

P = 4,76 AlTcing- 3,01 Schmidt, 1992 (4) 

P (±0,6 kbar) = 4,76 Ahcing- 3,01-
- [(T-675)/85]x[0,530Ah6ng + 
+ 0,005294(T-657)j 

Anderson and Smith, 1995 (5) 

trong d6 p : ap suat (kbar), AlT6ng : t6ng ham luqng 
nhbm trong amphibol (theo s6 ltrqng nguyen tii 
trong mOt don v! du true tinh the), T: nhi~t d¢ ("C). 

De tinh toan nhi~t d¢ ke't tinh, Blundy & 
Holland (1990) dua ra cong thfrc tinh nhi~t d6 ke't 
tinh c~p amphibol -yiagiocla cho cac da acid, dl!a 
tren hilm lli'Qng Al 1 (hilm IL!Qng nguyen tii nhbm 
tham gia trong cau true tlr di~n cua tinh the) cua 
amphibol cling ton tai v6'i plag iocla trong da : 

. T= (0,677P- 48 ,98 + Y)/(-0,0429- 0,008314 InK) (2) 

trong d6 P : ap suit (kbar), T : Nhi~t d¢ ("K), Y: 

Y = 0 v6'i XAh> 0,5 
Y = -8,06 + 25,5(1-XAI,/ v6'i XAh< 0,5 
K = XAb(Si-4 )/(8-Si) 

trong d6 XAh Ia sci mol albit trong plag iocla, Si la 
ham lu9ng Si trong hocblen. 

Cac tinh toan nhi~t do ap suit nay cung c6 
nhCi'ng hc:tn che' rieng cua n6, va can phai c6 nhCi'ng 
dieu ki~n gi6'i han. D6 la gia thie't cac da granit nay 
c6 cung nhi~t d¢ ke't tinh trong cung m<Jt pham vi 
bie'n loc:ti da ho~c kh6i, va khong b! bie'n d6i thanh 
ph:in trong hocblen sau khi ke't tinh . 

2. Thimh pha'n h6a h(Jc ctia cac khoang v~t 

Cac mau Slr dung cho phan tich microzond 
duqc thu thap thuoc de tai KT -01-04, chu ye'u til' 
cac kh6i chuan cua phfrc h~ Di~n Bien - Song MiL 
Cac khoang vat a:mphibol vii plagiocla thuoc cac 
bie'n loai da dien hinh trong hai phfrc h~ dtr9c phan 
tich trong lat mong mai bong, btmg may phan tich 
CAMECA Kevex t<:ti Vi~n Th<:tch hoc vii Khoang 
vat - Vi~n Han lam Khoa hoc Nga, Phan vi~n 
Siberi. Dieu ki~n phan tich : di~n the' 15 keY, 20nA 
beam current. Cac mau khoang vat chuan qu6c te' 
dU'Q'C Slr dl;lng de hi~u chinh may. 

a) Amphibol 

Thanh phan microzond d~c trll'ng cua cac 
khoang v~t amphibol khong b! bie'n d6i trong cac 
da granitoit phfrc h~ Di~n Bien va Song Ma duqc 
li~t ke trong bdng 1. Thanh phan cac hqp phan 
chinh cua amphibol duqc tinh thea 23 don v! oxy , 
va duqc chuan h6a theo t6ng s6 cation -
(Ca+Na+K) = 13 , v6'i ty I~ Fe'+/Fe2+ duqc tinh toan 
theo can bang di~n tich. Cac mau amphibol nghien 
cfru deu thu <Jc nh6m calcic, hau he't amphibol 
thu¢c phfrc h~ Di~n Bien Ia magnesio-hornblen , 
v6'i Mg/(Mg+Fe2+) > 0,5, 6,5 < Si < 7,25 (hinh 2), 
m¢t s6 tuong frng v6'i eden it ho~c edenit-hornblen
dit, trong khi amphibol cua phfrc h~ Song Ma Ia 
fero hocblen. Amphibol thu(lc cac khcii Nll_m Meng, 
Di~n Bien va SOng Ma c6 ham luqng Si kha ttrong 
dong, trong khi amphibol cua khoi Muong Tung c6 
ham luqng Si thap han (hinh 2). Ty I~ Fe/(Fe+Mg) 
cua amphibol phfrc h~ Di~n Bien dao d¢ng trong 
khoang 0,40 - 0,53 %tl , thap han so v6'i amphibol 
thu<Jc phfrc h~ SOng Ma (0,67-0,71 %tl) (bang 1). 
Amphibol trong cac da thu(lc phfrc h~ Di~n Bien dac 
tmng boi ham Iw;ng MgO, Al20,, CaO cao han r6 
r~t so v6'i amphibol cua phfrc h~ Song Ma, song ham 
luqng FeO, Ti02, Na20 thap han (hinh 3). Ham 
luqng K20 vii Ti02 cua amphibol phfrc h~ Di~n Bien 
dao d(lng trong khoang r(lng. 

b) Plagioclase 

Thanh phan h6a hoc dai di~n cua plagiocla 
trong cac da thu(lc phfrc h~ Di~n Bien va Song Ma 
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Hlnh 2 . Bieu do phan loai (theo Leake, 1978, [5]) cua amphibol trong cac da magma kil~m voi TBVN 
Ky hieu : kh61 Ndm M eng : 1. diorit th~ch anh , 2. granodiorit ; kh61 Mz.rifn g Tung : 3. diorit ; kh6'i Dien 

Bien: 4. diorit, 5. diorit thach anh, 6. granodiorit, 7. syenit ; kh61' Song Md: 8. granodiorit va granit 

duqc the hi~n trong bdng 2. Thanh phan plagiocla 
duqc tinh theo 8 dan vj oxy. Phan 16'n plagiocla 
thw?c ca hai phfrc h~ Di~n Bien va SOng Ma c6 thanh 
ph an tuang frng v6i andezin (Ab,os-oHAnJo 3-47 1 

Or iA-22), ngoai trLr hai mil.u H92282 va H92281 c6 
thanh phan tuang frng v6'i albit (Ab89 7Ann,Or41 ) va 
oligocla (Ab779An144 0r77) (bang 2, hinh 4). 

3. Nhift ap ke· khoang v~t va vifc xac dfnh d(J 
siiu thimh f?o ciia chung 

Hi~n tuqng thay the' Tschermaks trong 
amphibol tang ty I~ thuan v6i ap sua't , dong nghla 
v6i vi~c amphibol se giau nhom han khi duqc 
thanh t~o trong dieu ki~n ap sua't cao han. Qua 
trinh thay the' edenit tang di doi voi nhi¢1 dQ thanh 
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t~o tang (amphibol tro nen giau nhom va natri han 
khi nhi~t d6 tang). SiX dt,mg nhfrng thay the' nay c6 
the tinh loan dl!Q'C ap SUtlt thanh tao CUa amphibo] 
ne'u tinh duqc su thay the' cua ion Fe2

+ cho AI trong 
cau true cua amphibol. 

Cac tinh toan ve ap sua't thanh t~o cua 
amphibol trong cac da granitoid phu·c h¢ Di¢n Bien 
va Song Ma theo cac phuang phap khac nhau ([4, 
7, 8, Anderson and Smith, 1 995) dtrQc the hi~n 
trong bdng 3 , hinh 5. cho tha'y su khac bi~t gifra 
cac ke't qua khong 16'n , khiing dinh mfrc d6 tin c~y 
cua phuang phap. Dt!a tren cac tinh toan nay, c6 
the xac djnh ap suat thuy tlnh cua cac da granitoid 
phfrc h~ Di¢n Bien khoang 2,9 7 3,72 ± 0,7 kbar, 
cua phfrc h¢ Song Ma Ia 1,36 7 I ,82 ± 0,3 kbar 
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N 

00 

Bang 1. Thanh phan h6a h9c cua amphibol trong cac da granitoit kiem voi TBVN 
---:---

Nam Meng M uong Kh -·· D" A 8 -A 

Kho i · Tt:ma 0 1 Ien Ien Son <> Ma 
--"'- b 

Ten da Q-D ~ _o_ D Q-D Gd _S_ Gd 

Ky h ieu mau 628a!7R 627!7 '8. 1-1 92248 1-192291 1-192282 1-192255 216a/77 207!77 214177 637!78 V92248 V92255 1-192281 1-192329 1-192350 1-192365 

Si02 44. 16 43.49 44.59 47.79 43.57 45.46 45. 18 42.94 45.23 44.72 45.12 49.25 44.78 44.73 45 .3 1 45.09 
T i0 2 J. l4 1.23 1.34 1.5 1.2 1. 13 1.25 1.29 1.22 1.32 0.54 0.7 1 0.7 1 1.46 1.65 1.64 
Al20 3 8.25 9. 12 8.2 1 8.36 9.21 8.69 8.06 9.45 8.46 8.37 8.25 8.64 9.66 5.92 6.63 6.67 
FeO 18.0 1 17.48 18.22 15.21 18.9 1 f7 .32 16.45 17.49 17.89 17.22 17.58 14. 1 15.09 26.7 26.63 25.45 
MnO 0.6 0.5 1 0.8 0.4 1 0.53 0.56 0.61 0.48 0.48 0.54 0.49 0.3 1 0.31 0.44 0.36 0.4 

MgO 9.33 9.66 9.24 10.11 9.78 11 .44 10.63 9.77 10.53 10.1 3 11.1 2 12.05 11.4 1 6.73 5.98 7.19 
CaO 11.03 I 1.58 I 1.36 12.6 11.86 10.52 11.42 11.54 11.1 6 I 0.97 10.89 12 12.7 9.73 9.3 9.4 
Na20 1.32 1.37 1.1 6 0.85 1.29 1.44 1.36 1.49 l.3 1.6 1 1.32 0.62 1.76 2.17 1.85 2.29 
K20 1.1 2 1.2 1 0.7 1 1.4 1 1.24 0.12 0.8 1. 17 1.08 0.6 1.04 0.08 1.1 7 0.05 0.4 0.54 
T6ng 94.96 95 .65 95.63 98 .24 97.59 96.68 95.76 95.62 97 .35 95.48 96.35 97 .76 97.59 97.93 98 .11 98.67 

Si 6.817 6.682 6.823 7.1 49 6.574 6.673 6.851 6.595 6.745 6.797 6.747 7. 11 6 6.724 6.798 6.861 6.775 
AI 1.5 1.65 1 1.48 1.473 1.636 1.503 1.439 1.71 1.486 1.498 1.453 1.47 1.708 1.06 1.1 83 1.1 8 
Ti 0.1 32 0.142 0. 154 0.169 0.1 36 0. 125 0.143 0. 149 0. 137 0,151 0.06 1 0.077 0.08 0. 167 0. 188 0. 185 
Fe3

+ 0.337 0.243 0.358 0 0.493 LI 6 0.309 0.33 0.603 0.442 0.86 1 0.24 1 0 1. 192 1.08 1 1.1 02 
Fe2

+ 1.988 2.003 1.974 1.903 1.893 0.967 1.777 1.916 1.628 1.747 1.337 1.463 1.895 2.202 2.291 2.096 
Mn 0.078 0.066 0. 104 0.052 0.068 0.07 0.078 0.062 0.06 1 0.07 0.062 0.038 0.039 0.057 0.046 0.05 1 

Mg 2. 147 2.213 2. 108 2.255 2.2 2.504 2.403 2.237 2.34 1 2.295 2.479 2.595 2.554 1.525 1.35 1.6 11 
Ca 1.824 1.906 1.862 2.0 19 1.9 17 1.655 1.855 1.899 1.783 1.786 1.745 1.858 2.043 1.584 1.509 1.5 13 
1\la 0.395 0.409 0.345 0.247 0.378 0.409 0.4 0.444 0.376 0.475 0.382 0.1 73 0.51 2 0.64 0 .543 0.667 
K 0.22 1 0.237 0. 139 0.269 0.239 0.022 0. 155 0.229 0.205 0. 11 6 0. 198 0.0 15 0.224 0.01 0 .077 0. 104 

Fe/(Fe+Mg) 0.525 0.488 0.396 0.488 0.520 0.459 0.504 0.465 0.50 I 0.520 0.470 0.458 0.426 0.690 0.665 0.7 14 
Fe3+/(Fe3++Fe2+) 0.154 0.202 0.14 1 0.270 0.206 0.545 0. 10 1 0.148 0. 147 0.1 45 0.392 0 0 0.35 1 0.345 0.32 1 

Q-D : diorit thach anh , D : d i01· it, Gd : granodiori t va gran it, Gbd : gabrodiorit, S : syen i 



Bdng 2. Thanh phan h6a h9c cua plagiocla trong cac da granitoit kiem voi TBVN 

Khoi Muong Tung 
Ten da D 

K.hieu miiu H92248 

Si02 56.54 
Al20, 28 .1 
FeO 0.23 
CaO 9.09 
Na20 5.42 

K20 0.35 
T6ng 99.73 

Si 10.151 
AI 5 .941 

Fe 
2+ . 

0 .031 

Ca 1.748 
Na 1.887 
K 0.08 

Ab 50.8 
An 47.1 
Or 2.2 

Hinh 4. 

Bi€u do phan loai cua plag iocla 
trong cac da magma ki€m v6 i 

TBVN 
Ky hi~u nhu hinh 2 

D 
H92291 

58.89 
25.08 
0 .32 
9 .28 
6.08 

0.3 
99.95 
10.556 
5.294 
0.043 

1.782 
2.113 
0.069 
53.3 
45 
1.7 

Ab 

(hinh 5, 6, bdng 3), tuang frng v6'i d6 sau thil.nh tao 
khoang 1- 1 5 km (phfrc h~ Di~n Bien) cho Mn 4 -
5,5 km (phfrc h¢ Song Ma) . 

Nhi¢t ke' khoang vat cua [2 ] dua tren ham luqng 
Al

1
" cua amph ibol cung ton tai voi plagiocla duqc Slr 

Dien Bien S6ng Ma 
Gd s Gd 

H92282 V92255 H9228l H92350 

67 .24 58 .65 62.81 58 .78 
20.46 25 .09. 25 .64 25 .30 

0.28 0 .08 0.28 
1.29 8.89 2.54 7.27 

10.21 6.26 7.6 7 .22 

0 .7 0 .32 1.14 0.24 
99.9 99.49 99 .81 99 .09 

11.797 10.557 11.052 10.59 
4.228 5.3 18 5.313 5 .37 

0 0 .038 O.O l l 0 .04 

0 .242 1.714 0.479 1.40 
3.473 2.185 2.593 2.52 
0. 157 0.073 0.256 0.06 
89.7 55 77.9 63.40 
6.3 43.2 14.4 35 .30 
4.1 1.8 7 .7 1.40 

Or 

An 

dung a day nhim xac djnh tuang doi nhiet d0•tl.til.nh 
tao cua amphibol. Nh i~t dQ ke't tinh cua aiiq:ih.ibol 
nghien cfru thea [2 [ khoang 682 - 78l"C d6i voi 
granitoid phfrc h¢ Di~n Bien vii 752 "C d6i voi phfrc 
h¢ Song Ma (hinh 6, bang 3). Thea chung toi , 
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Bang 3. Ket qua t in h n hi ~t di? va ap s uat thanh t<:~ o cac da granitoi t k iem voi TBVN 

Kho i NM '~* MT SM SM 
Ten da Q-D __Q_Q__ _D_ D Q-D Gd s Gd 

628a/ 627/ H H H H 26Ja/ 207/ 2 J4/ 637/ v v H H H H 
Ky hieu mau 78 78 92248 9229 1 92282 92255 _]]_ ___]]___ _]]_ ___IL 92248 92255 92281 92329 92350 92365 

P(kbar) : AI trong Amf 

Hammastron& Zen .. 1986 3,63 4,38 3 ,52 3,49 4,31 3,64 3,32 4,68 3,55 3 ,6 J 3,39 3,47 4 ,67 J,4 J 2 ,03 2,02 
Hollister., 1987 3,7 4,55 3 ,59 3,55 4,47 3 ,72 3,36 4,88 3,62 . 3,69 3,43 3,53 4 ,87 1,22 J,9 J J,9 

Johnson& RutheJford., 1989 
Pav 2,88 3,52 2;8 2,77 3,46 2,9 2,63 3,77 2,83 2,8 8 2,69 2,76 3,76 1,02 1,54 1,53 

Pmax 3,32 3,98 3 ,23 3,2 3,91 3,33 3 ,05 4,24 3,26 3 ,31 3,12 3,19 4 ,23 1,4 1,94 1,92 

Pmin 2,45 3,07 2,37 2,34 3,01 2,46 2,2 3,3 J 2,39 2,44 2,26 2,33 3 ,3 0 ,65 I ,15 I , J4 
Anderson & Smith, 1995* 3,5J 3,59 3,46 3,53 4,2J 3,6 1 4 ;27 3,32 4,54 3 ,60 3,39 3,48 4,53 1, J6 1,67 I ,68 

T"C: Can b{mg Amf-PI 

Blundy & Holland (1990) 
LnKd 0,71J 0,65 0,582 0,341 0,464 
T °C 685,96 682,04 707,38 738,58 752,08 

* Nhi~t do tinh theo nhiet d9 trung binh cua phfrc he (7J9"C cua phfrc h~ Di~n Bien va 752"C cua phfrc h~ Song Mii, bimg cong thfrc cua Blundy & 
Holland (1990)). 

thong so nh i ~t d() duqc tinh toan nay c6 sai so dao d()ng trong khoang 
±70 "c cho cac da granitoid can bang trong khoang nhi~t do 500-1100 "c. 

KETLU~N 

Ttr tinh toan nhiet ap ke' do i v6i granito id phfrc h~ Di~n Bien va Song 
Ma (hinh 6) c6 th ~ dua ra nhfrng suy Ju an : a) ap suat ke't tinh cua 
am phibol trong cac dft granitoid phfrc h~ Dien Bien phan anh giai doan ke't 
tinh dau tien cua J6 magma 6 vi tri sau hon , trong khi cac tinh toan doi v6i 
amphibol cua phfrc h~ Song Mii phan anh 16 magma dii d i chuye'n len do 
sau nong hon ; b) hai pht:rc he Di~n Bien vii Song Mii hinh thanh tfr hai giai 
doan magma v6i hai ngu6n khac nhau. C<ic th <?mh tao gran itoit phfrc h~ 
Dien Bien vii SOng Ma c6 dac di~m chung Ia vi tri cua 16 magma khi bat dau 

ke't tinh phan bo gan duong sol idus cua granit di ~n hinh, nam trong trlfong 
ben vfrng cua Manti thanh phan leczolit chua plagiqcla (hinh 6), tuang frng 
v6i vi tri cua nem Manti (mantle wedge) thu ()c d6 i hut chim 

Ne'u I;{y tu6i cua cac thanh tao phfrc he Di~n Bien Iii 270-240 tr.n (so' 
lieu rhuac6ng b6' nla rh£!ng t6i) , va gia thie't tu6i cua phfrc h~ Sot~g Ma Ia 
T2 (230 - 220 tr.n), mfrc d6 nang troi (hay b6c m6n) trung binh Mn vi tri 
hien tai se Iii 0,004 - 0,006 cm/nam cua phfrc h~ Dien Bien va 0 ,002 -
0 ,0025 cm/nam doi v6 i phfrc h~ Song Mii. Nhu vay , tren cung mot khu vue 
kie'n tao v6i chieu dai khoang lOO km, mfrc do nang tro i cua cac thanh tao 
granitoid thuoc hai phfrc he Dien Bien vii Song Mii c6 bien d6 khac nhau 
c6 th~ Juan giai : a) ca.c thanh tao magma kiem voi nam tn~n cac vi tri 
khac nhau cua d6i hut chim, trong d6 cac thanh tao ki~t.i Di~n Bien nfun 
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ngoai ria, dac tnrng cho kie'u cung dao kie'u dai 
duong, con cite thilnh tao gran itoid Song Ma n~m 

sau han ve phia luc dia, gan gi6ng v6i kie'u ria luc 
dia tich CU'C ; b) Mfrc d¢ nang troi cua cac th ilnh 
tao granitoid c6 le thay d6i theo phuang uic dong 
cua doi hut chim, trong d6 huang tac d(lng chinh 
ella doi h(rt chim se vuong g6c, hoac gan vuong 
g6c voi di ~n phan b6 CUa cac thanh t<;tO granitoid 
kieu Di~n Bien , con cac th <'mh t<;to kieu Song M a 
chju tac d¢ng nh6 han ; c) Yai tr6 dich chuyen cua 
h~ thong dCrt gay Di~n Bien - Lai Chau doi voi qua 
trinh nang tr6i cua cac thanh tao granitoid . 

Cac nhan dinh tren can c6 nhfrng nghien cfru 

chi tie't ve dong vi, nguyen t6 hie'm va ctat hie'm de 
kie'm chfrng. 

Bai bao duoc hoiln thanh voi su h6 trQ' cua de 
tai 7 1.31.04 thu¢c chuang trinh nghien eCru ca ban . 
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SUMMARY 

PIT condition of granitoid magma of Dien Bien and 
Song Ma complexes 

Geobarometric calculation of amphiboles from 
Dien Bien and Song Ma granitoids by different 
methods gives lithospheric pressures : 2.9 -c 3.72 
±0.7 kbar, and 1.36 -c 1.82 ±0.3 kbar for Dien Bien 
and Song Ma, respectively. Amphibole-plagioclase 
geothermometry gives a range of 682 - 781 oc to 
Dien Bien granitoid and 752 oc to Song Ma. The 
calculated pressures of Dien Bien 's rocks reflect 
the initial crystallization of magma chamber, whilst 
Song Ma's rock represented latter crystallization 
period . The magma chambers are situated near
solidus of typical granite, in the field of mantle 
wedge of a subduction zone. The average uplift 
rates are 0.004 - 0.006 em/year for Dien Bien 
complex, and 0.002 - 0.0025 em/year for Song 
Ma's rocks , which imply that they were located at 
different position on the subduction zone. 
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