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PHAM THI DUNG, PHAN DLTC LE, NGUYEN ANH T U ^ 

I. M 6 DAU 

Hoat dpng magma basalt npi mang tudi Neogen 
- De tir phd bie'n rpng rai d khu vyc Dong Nam A. Su 
xua't hien plume d khu vyc niy duge mpt sd nha 
nghien edu gan vdi qui trinh va cham Au-A [18,19], 

(J midn Trung va Nam Viet Nam cae cao 
nguyen basalt thudng cd dien tieh tdi tren 100 km^ 
vi day tdi vai trim met, trong khi toan bp dien tich 
cie ldp phu dat tdi trdn 23,000 km^ |10|. Phin ldn 
thd tieh cila cae ddng basalt nay li basalt tholeite, 
basalt kidm chie'm thd tich nhd ban. Cae nghien 
cdu chi tie't vd basalt mien Nam Viet Nam da phin 
chia ra hai giai doan boat dpng niii liia [10|, Trong 
giai doan thii nha't thudng phun trio tholeite thach 
anh va olivin vdi mpt lugng nhd basalt kidm, edn 
giai doan thir hai die trung bdi su phun trio cua 
tholeit olivin. basalt kidm, basanite vi doi khi ea 
nephelinit (10|. 

Trong vd phong hda phit Uidn uyc tie'p tren cic 
thinh tao basalt kidm eiia giai doan thu hai da phit 
hien duge cic bao the siu (megaeryst) eila pyroxene, 
granat, amphibol, feldspar K-Na, phlogopite cung 
nhu cae the tii Iherzolite chira granat, Iherzolite 
chira spinel, websterite va pyroxenite |11|. Ciing 
vdi bie'u hien eiia eic magma basalt la cae md sa 
khoang aluvi cila saphir va zircon , ma cho ddn 
nay, van de ngudn gd'c cila cae md nay da lim na'y 
sinh nhidu tranh luan |6, 8, 9, 17| . 

Nghien ciru cae tinh the ldn granat, sanidine, 
clinopyroxene tit basalt kidm va sa khoing ed 
saphir va zircon cho phep tii lip lieh sil phat Uidn 
cie Id magma basalt va dp siu thanh tao cila 

chiing, Vdi muc tieu niy. chiing tdi da tie'n hanh 
cic nghien ciru vd thinh phin ciing nhu sil dung 
cic phuang phap nhiet ip ke' khoing vat eho cac 
megaeryst clinopyroxene vi granat tu basalt trong 
trudng basalt Dik Ndng (midn Trung Viet Nam), 
noi da tim thi'y saphir va zircon trong eic .sa 
khoing aluvi lien quan vdi laterit hinh thanh trSn 
basalt kidm va basalt tholeite, 

II. M A U THU THAP VA 
CAC PHUONG PHAP PHAN TICH 

Cae tinh the Idn thu thap tir sa khoang tai chd̂  
phit tridn trong laterit eila md saphir Dak Tdn, Dak 
Ndng gdm cae tinh the ldn eila pyroxene, granat. 
alumospinel giiu Cr va Fe. oxid Fe-Ti, Cic tinh the 
clinopyroxene cd mau den, kich thude dao dpng tir 
vii centimet, cd khi len tdi 15 em ; granat thudng 
tao tap hgp eic hat miu nau. niu dd cd kich thudc 
nhd ban, khoang mpt vii centimet. Cae tinh thd 
anorthoclase thudng ed mau tring siia. ddi khi hoi 
trong. cit khai rd ring, kich thudc eung dao dpng 
manh. Cic khoing vat oxid vi spinel thudng tim 
tha'y d dang don tinh, kich thudc dao dpng mpt vai 
milimet. 

Thinh phan boa hoc eila khoang vat duge phan 
tich bang mierozond JEOL- 8100 tai Vien Dja chat 
va Khoing vat hgc Novosibirsk, Vien HLKH Nga, 
vdi dien thd 20 keV, cudng dp ddng 50 nA. Cac miu 
chuin qud'c tddugc sil dung ddhieu ehinh miu. 

Ham lugng eic nguyen td hie'm vdt cila cac tinh 
the ldn pyroxen va granat da duge phin tich htng hat 
khoing vat bang phuang phip LA ICP-MS d Vien 
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Dia cha't va Khoang vit hgc, Phin vien Sibiri, Vien 
HLKH Nga. Kdt qua phin tich tirng hat triing vdi 
ke't qua kidm tra miu chuih (NIST 612,614). Sai sd 
phin tich so vdi miu chuin khdng vugt qui 15-25 % 
dd'i vdi cic nguydn td cd ham lugng dudi 1 ppm vi 
5-10 % dd'i vdi cic miu cd ham lugng > 1 ppm. 

III. KET QUA NGHIEN CLTU VA 
M O T SO LUAN GIAI 

L Thanh phan cac nguyen td chinh cua 
pyroxene va granat 

Kdt qua nghien ciiu thanh phin hda hgc eila eic 
khoang vit cho thi'y : cic khoing vit chinh trong 
sa khoing di ciing vdi saphir va zircon bao gdm 
pyroxene, granat, alumospinel giiu Cr va Fe, oxid 
Fe-Ti cd thanh phin hemoilmenite. Augite giiu 
nhdm (En42.54Fs12.20W034.44) vi granat giiu calci 
(Prp59.(;(;Alm2o-27Grsi3.i5) la cie khoing vat cd kich 
thudc ldn duge hinh thinh trong Id magma basalt 
dudi siu, trong khi pyroxene thi'p Ca (En - 0,80-0,89), 
anorthoclase va alumospinel nam d phan Manti 
tren ndng hon. Cae dae trung thinh phin niy phan 
inh qui trinh xuat sinh vi di ldn eiia Id magma. 

Clinopyroxene trong td hgp megaeryst cd thanh 
phin tugng irng vdi augit cao nhdm (En42.,'i4, FS12.20, 
W034.44) {hdng 1). Dp magne (Mg#) cila clinopyro
xene dao dpng tir 74 de'n 81. Him lugng AI2O3 chidm 
7,7 ddn 8,6 % tl vi tang theo mile dp giam cila Mg#, 
Ham lugng TiOz (0,9-1,54 % tl) vi Na20 (1,42-
1,76 % tl) ting cung vdi mirc dp ting FeO trong 
khoing vat. Ham lugng Cr203 trong hiu hdt cic 
miu ddu nhd hon gidi ban phit hien duge. Khie vdi 
clinopyroxene trong cic Iherzolite vi websterite 
eung duge ehinh eic basalt niy mang len (Mg# = 
90-92, Ti02 - 0,25-05 % tl, Cr203 - 0-1,23 % tl), 
elinopyroxen trong td hgp tinh the ldn cd dp Mg 
tha'p ban, ham lugng Ti eao ban vi Cr thi'p ban, 

Ddi sinh thanh phin ciia elinopyroxen cho thi'y 
cd mdi tuang quan vd thanh phin cila Cpx trong cie 
dnh the ldn vdi basalt vay quanh, Tuong quan nay 
cang rd rang ban khi dd'i sanh thanh phin cila cic 
tinh the ldn Viet Nam vdi cic hnh the ldn Uong cie 
trudng nui lira khie d Ddng va Ddng Nam A, TTii 
dy : d Viet Nam, cic tinh thd ldn Cpx giiu Mg hon, 
tuong iing vdi cic basaltoid giiu Mg ban (Mg# = 45-
46) ; trong khi dd cic basaltoid giiu sit ban Uong 
cic trudng da nui lira cila Mdng Cd (Mg# = 27) 

Bdng 1. Thanh phan hoa hoc cua Cpx trong basalt kiem 

Si02 
Ti02 
AI2O3 
FeO 
MnO 

MgO 
CaO 
Na20 
Cr203 
Tdng 

IR36-1 

49,94 
0,92 
8,20 
6,98 
0,13 

15,23 
16,38 

1,45 
0,02 

99,30 

P1751-4 

49,99 
0,90 
8,23 
7,00 
0,12 

14,93 
15,93 

1,54 

98,70 

IR35-3 

49,74 
0,86 
8,40 
6,91 
0,13 

15,02 
16,56 

1,52 

99,20 

Thanh phan boa hoc tinh theo d nguyen 
Si 
Ti 
Al 
Fe 
Mg 

Ca 
Na 

Mg# 
P (kbar) 

1,834 
0,025 
0,355 
0,214 
0,833 

0,645 
0,103 

79,500 
15,300 

1,844 
0,025 
0,358 
0,216 
0,821 

0,630 
0,110 

79,200 
17,000 

1,830 
0,024 
0,364 
0,213 
0,823 

0,653 
0,108 

79,500 
14,900 

IR35-1 

49,66 
0,97 
8,29 
7,20 
0,15 

14,84 
16,25 

1,54 
0,02 

98,90 

tuoxy 
1,832 
0,027 
0,360 
0,222 
0,816 

0,642 
0,110 

78,600 
15,400 

Ky h i e u m i u 
lR35a-6 

48,48 
1,59 
8,84 
7,97 
0,11 

12,69 
17,27 

1,87 

98,80 

1,807 
0,045 
0,388 
0,248 
0,705 

0,690 
0,135 

73,900 
16,000 

IR35-8 

49,65 
0,97 
8,48 
7,05 
0,14 

14,61 
16,04 

1,55 

98,50 

1,836 
0,027 
0,370 
0,218 
0,805 

0,636 
0,111 

78,700 
15,300 

IR36-3 

50,45 
0,74 
8,05 
6,88 
0,14 

15,74 
15,55 

1,40 
0,05 

99,00 

1,850 
0,020 
0,348 
0,211 
0,860 

0,611 
0,100 

80,300 
16,300 

2619a 

49.80 
1,13 
8,54 
7,21 
0,14 

15,32 
16,21 

1,66 
0,02 

100,00 

1,818 
0,031 
0,367 
0,220 
0,833 

0,634 
0,117 

79,100 
14,900 

2619b 

50,45 
0,83 
8,17 
6,87 
0,18 

16,75 
15,84 

1,46 
0,04 

100,60 

1,825 
0,023 
0,348 
0,208 
0,903 

0,614 
0,102 

81,300 
14,600 

2619b 

50,18 
0,84 
8,16 
6,70 
0,16 

16,41 
15,79 

1,43 
0,05 

99,70 

1,829 
0,023 
0,351 
0,204 
0,891 

0,617 
0,101 

81,400 
14,900 
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chira cie Cpx ed dp Mg thi'p ban nhidu so vdi Cpx 
d viing nghien eiru eila Viet Nam. Tuong quan nay 
cdn quan sit thay ddi vdi trudng hgp Ca, Na, Al. 
Cic tinh thd ldn Cpx tir niii lira Savarun - Saram 
(Trung tim Mdng Cd) giiu Al, Na va ngheo Ca duge 
tach ra tir cac di basalt cd bim lugng cic nguydn 
td nay tugng ddi cao hon so vdi eic basaltoid cua 
Viet Nam |4|. Tit ea nhiing sd lieu nay minh chimg 
cho su gin gui vd ngudn gd'c cila cie tinh thd ldn 
Cpx va basaltoid viy quanh. 

De xic djnh ap sui't thanh tao cac tinh thd ldn 
Cpx d Viet Nam, ehiing tdi sir dung ip kdCpx [13| ; 
Ap kd nay duge thanh lip dya trdn eg sd mdi lien 
quan giiia ip sui't, the tich cila d mang thanh phin va 
khd'i da dien Ml Uong ci'u triie cila elinopyroxen. P. 
Nimis da phat hien : vdi mpt thinh phin dung thd 
nhi't djnh, the tich o mang tinh the vi thd tich khdi 
da dien M1 se giam tuydn tinh theo mirc dp ting eua 
ip sui't |13|. Phuong phip Nimis dua tren cac kdt 
qua thuc nghiem cila elinopyroxen kdt tinh tu cic 
dung the khic nhau vd thanh phin va ham lugng 
nude (basanit, basalt- picrit, basalt cao nhdm) 0 ip 
sui't tir 0 deh 24 kbar vdi cic boat dp oxy khic nhau. 

Ddi vdi cic magma khdng chira nude va magma 
bao hda nude sai sd khdng vugt qui 1,7 kbar. 

Bang phuong phip Udn da xac djnh ap sui't thanh 
tao cie tinh thd ldn elinopyroxen a Viet Nam li 14-
17 kbar. Kdt qua thyc nghiem chi ra : elinopyroxen 
cd thanh phin gin gui vdi cac tinh thd ldn kdt tinh 
tir eic dung thd basalt olivin kiem ty nhien cd kha 
ning hinh thinh d ip suit 14-16 kbar va nhiet dp 
1.200 °C 171. 

Granat trong tip hgp tinh the Idn d Viet Nam ed 
thanh phin tuong img vdi pyrop - almadin (Prp 59.66, 
Aim 20-27, Grsi3.|.0, cd dp Mg dao dpng tir 69-76 % 
{bdng 2). Khae vdi granat tir Iberzolit thudng cd ham 
lugng Cr203 dat tdi 0,25 % tl va ham lugng TiOi 
tugng ddi cao (Ti02 - 0,48-0,69 % tl), cie tinh thd i 
ldn gin nhu khdng chira Cr203. \ 

Cung nhu elinopyroxen, ddi vdi granat cung phat | 
hien mdi tuong quan chat ehe giua hgp phin pyrop ; 
vi basaltoid viy quanh. Granat d Viet Nam cQng ! 
giiu Mg ban (Mg*= 69-76) so vdi granat d Mdng j 
C6(Mg* 61-63) |4|. i 

Bdng 2. Thanh phan hoa hoc cua granat trong basalt kiem 

Si02 
Ti02 
AI2O3 
FeO 
MnO 

MgO 
CaO 
Na20 
Cr203 
Tdng 

2619b 

40,09 
0,57 

22,55 
13,38 
0,40 

16,92 
5,61 
0,03 

99,60 

2619b 

40,16 
0,55 

22,56 
13,65 
0,44 

16,86 
5,58 
0,03 
0,02 

99,90 

2619d 

41,11 
0,48 

22,99 
10,48 
0,32 

19,28 
5,25 
0,03 
0,09 

100,00 

2619d 

40,18 
0,52 

22,53 
12,39 
0,38 

17,83 
5,36 
0,04 
0,02 

99,20 

Thanh phan hoa hpe tinh theo 12 nguyen tu oxy 
Si 
Ti 
Al 
Fe 
Mn 

Mg 
Ca 
Mg# 
Prp 
Aim 
Grs 

2,94 
0,03 
1,95 
0,82 
0,03 

1,85 
0,44 

69,30 
59,40 
26,40 
14,20 

2,94 
0,03 
1,95 
0,84 
0,03 

1,84 
0,44 

68,80 
59,10 
26,80 
14,10 

2,95 
0,03 
1,95 
0,63 
0,02 

2,06 
0,40 

76,60 
66,60 
20,30 
13,00 

2,94 
0,03 
1,94 
0,76 
0,02 

1,94 
0,42 

71,90 
62,30 
24,30 
13,50 

Ky h i eu mau 
DLS285 

40,24 
0,53 

22,69 
11,58 
0,37 

18,24 
5,39 
0,04 
0,03 

99,10 

2,94 
0,03 
1,95 
0,71 
0,02 

1,98 
0,42 

73,70 
63,70 
22,70 
13,50 

286 

41,14 
0,51 

22,84 
10,57 
0,36 

18,80 
5,25 
0,01 
0,07 

99,60 

2,97 
0,03 
1,94 
0,64 
0,02 

2,02 
0,41 

76,00 
66,00 
20,80 
13,20 

286 

39,73 
0,60 

22,44 
14,17 
0,91 

16,23 
5,57 
0,03 
0,02 

99,70 

2,93 
0,03 
1,95 
0,87 
0,06 

1,78 
0,44 

67,10 
57,60 
28,20 
14,20 

287 

39,82 
0,60 

22,21 
14,15 
0,42 

16,21 
5,60 
0,03 
0,02 

99,10 

2,95 
0,03 
1,94 
0,88 
0,00 

1,79 
0,45 

67,10 
57,50 
28,20 
14,30 

2619a 

40,56 
0,69 

23,15 
13,63 
0,41 

16,08 
5,93 
0,04 
0,02 

100,50 

2,95 
0,04 
1,98 
0,83 
0,03 

1,74 
0,46 

67,80 
57,40 
27,30 
15,20 

2619a 

40,49 
0,60 

23,42 
11,84 
0,34 

18,15 
5,15 
0,06 
0,02 

100,10 

2,93 
0,03 
1,99 
0,72 
0,02 

1,95 
0,40 

73,20 
63,70 
23,30 
13,00 
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2. Dae diem dia hoa cac nguyen td hiem • 
va dat hiem cua cac tinh the ldn 

vdt 

elinopyroxen thudng tich tu eic nguyen td di't 
hie'm (REE). Thanh phin eila elinopyroxen phan anh 
die trung dja hda cua magma ke't tinh nen nd, cdn 
ham lugng cila cac nguydn td hidm khdng tuong thich 
trong pyroxen duge xem nhu nhirng thdng sd thanh 
phin cila magma khdng phy thudc dao dpng thinh 
phin va cic bidn ddi thir sinh cua pyroxene. Tir nhirng 
nim 60 cila thd ky trudc da cd nhirng nghien ciru diu 
tien ve ham lugng cic nguyen td di't hidm cila clino
pyroxene trong eic the tit Iherzolite eung nhu trong 
cic thien thach. Cho de'n nay da cd hang ngin kdt 
qua phin tich REE Uong elinopyroxen duge cdng bd 
qua cic cdng Uinh nghien eiiu uen thd gidi. Nhiing 
ke't qua nay ddu ehiing minh elinopyroxen rat khong 
ddng nha't vd mirc dp tich tu REE, eiing nhu ty le 
giti'a di't hidm nhe, trung binh vi nang. Nhin chung, 
mite dp tich ty di't hidm trong elinopyroxen tang 
din tir thien thach va sieu mafic Manti, de'n cic 
gabroid vi tidp theo trong cac d i Uung tinh va 
acid, dae biet trong cae di cd dp kidm trpi len. Cie 
nghien eiru thanh phan hidm vet cua elinopyroxen 

eung da ehirng minh ehiing duge hinh thanh d giai 
doan sdm, khong phy thupe vao sy hinh thanh do 
tich tu hay do phan irng ed thd phan anh sy cin 
bang cic dung thd tuang iing trong cae giai doan 
khic nhau ciia tidn hda cae td hgp magma. 

Td'e dp khudch tin thi'p cic nguyen td khdng 
tuong thich Uong elinopyroxen d nhiet dp subsolidus 
ciing la mpt die didm quan trgng |211. Vi the' tinh 
the ldn va eic ban tinh elinopyroxen duge coi nhu 
nhti'ng khoang vat hinh thanh sdm trong basalt kidm 
vi duge sii dyng dd xic djnh he sd phin bd khoing 
vit - dung the vi cie dae Uung dja hda eila magma ; 
tir cic magma dd kdt tinh elinopyroxen da mo ta d 
tren. |2, 3, 15|. 

Ham lugng cae nguyen td di't hidm trong cic 
tinh the ldn elinopyroxen gip 2-6 lin so vdi tri so 
ciia Chondrit {hinh 1 A, hdng 3). Dudng eong phan 
bd REE ehua'n hda theo Chondrit phan anh sy giiu 
cic nguyen td REE trung binh (Ce/Sm)N = 0,68 -
0,81) va ngheo eae lantanoid nang (Sm/Yb)^ = 2-
2,6), khong ed dj thudng Eu(Eu/Eu* = 1,17/1,23), 
Tren bidu dd da nguyen td ehua'n hda theo Manti 

Bdng 3. Thanh phin cac nguyen to hie'm - vet trong cac tinh the I6n elinopyroxen va granat 

Rb 
Ba 
Th 
Nb 
Ta 

U 
Ce 
Pr 
Sr 
Nd 

Zr 
Hf 
Sm 
Eu 
Gd 

Tb 
Dy 
Ho 
Y 
Er 

Tm 
Yb 
Lu 

DLN-2619a 
1 

0,03 
0,11 
0,02 
0,28 
0,02 

0,69 
2,93 
0,51 

38,00 
2,94 

9,10 
0,49 
0,89 
0,40 
1,23 

0,19 
1,22 
0,22 
5,30 
0,54 

0,07 
0,41 
0,06 

2 

0,05 
0,12 
0,03 
0,21 
0,03 

1,03 
3,96 
0,68 

42,00 
3,69 

13,00 
0,59 
1,22 
0,49 
1,34 

0,21 
1,38 
0,26 
6,30 
0,62 

0,09 
0,62 
0,07 

elinopyroxen 
DLN-2619b 

1 

0,30 
0,14 
0,02 
0,16 
0,02 

0,85 
3,67 
0,58 

45,00 
3,24 

8,90 
0,48 
1,09 
0,47 
1,24 

0,19 
1,20 
0,24 
5,40 
0,56 

0,08 
0,52 
0,05 

DLN-2619e 
1 

0,04 
0,12 
0,03 
0,13 
0,02 

0,85 
3,17 
0,54 

39,00 
2,89 

6,70 
0,39 
1,12 
0,38 
1,14 

0,17 
1,04 
0,20 
5,10 
0,55 

0,08 
0,45 
0,06 

2 

0,07 
0,12 
0,03 
0,14 
0,03 

0,81 
3,02 
0,53 

43,00 
2,89 

9,60 
0,53 
1,03 
0,43 
1,26 

0,20 
1,30 
0,26 
5,90 
0,69 

0,08 
0,53 
0,07 

Granat 
DLN-2619a 
1 

0,12 
0,56 
0,04 
0,15 
0,01 

0,29 
0,92 
0,15 
4,20 
1,05 

34,00 
0,82 
0,84 
0,48 
2,42 

0,61 
5,30 
1,52 

41,00 
1,86 

0,86 
6,22 
1,03 

2 

0,24 
0,21 
0,01 
0,09 
0,01 

0,06 
0,34 
0,10 
0,64 
1,14 

55,00 
1,36 
1,17 
0,77 
3,73 

0,92 
7,88 
2,01 

53,00 
6,23 

0,96 
6,06 
0,86 

DLN-2619C 
1 

0,16 
0,07 

0,04 
0,01 

0,03 
0,26 
0,08 
0,64 
0,96 

46,00 
1,11 
1,06 
0,62 
3,35 

0,79 
7,25 
1,86 

50,00 
6,12 

1,03 
6,89 
1,04 

2 

0,09 
0,06 
0,06 
0,07 
0,02 

0,02 
0,22 
0,06 
0,04 
0,85 

37,00 
0,90 
0,88 
0,54 
2,51 

0,69 
6,22 
1,69 

48,00 
5,87 

1,08 
7,95 
1,32 



nguydn thuy the bien rd cic dj thudng im cila Ba, 
Nb, va Zr {hinh IB). Him lugng chung ciia cic 
lantanoid trong granat gi'p 0,1-40 lin so vdi trj sd 
cila Chondrit. Cie miu phin tich cd dae trung chung 
li su phin bd ciia cie nguydn td di't hie'm phin dj ri't 
rd ret: sy ngheo kiet cie nguyen td di't hie'm nhe vi 
ting manh cac nguyen td dat hidm ning (Nd/Yb)N = 
0,04-0,07 {hinh 2A). Tren bidu dd phin bd da nguyen 
td chuin hda theo Manti nguydn thily eila granat the 
hien cie dj thudng im cila Sr, Ba {hinh 2B). Him 
lugng da't hie'm nang trong granat ga'p 40 lin Ui sd 
chondrit. Cd the sil dung he sd phan bd khoang vat 
- dung the dd'i vdi cic he basalttoid kidm dd tie'n 
hanh xic djnh thanh phin dung the cin bang dd ddi 
sinh vdi elinopyroxen trong cac td hgp tinh thd ldn 
d Viet Nam. Chung tdi da sir dyng he sd phin bd eila 

D. McKenzie va R.K.O'Nions, thdng qua con dudng 
thuc nghiem dd'i vdi basalt kidm (12|. Kdt qua tinh 
toin nhin duge cho thi'y die trung dja hda cila cac 
dung the nhin chung gin gui vdi thanh phin cila 
cie dung the basalttoid kidm mang eae tinh thd ldn 
len bd mat. 

Bang phuang phip tinh toin tuong ty eung chiing 
td cie tinh thd ldn elinopyroxen cd thd da kdt tinh 
tu dung the cd thinh phin gin giii vdi basalt mang 
cie tinh thd Idn nay, Nhu vay, cic nghien ciru tren 
diy cho thi'y : thinh phin cila cac hnh thd Idn elino
pyroxen vi granat phan anh cac die didm thanh 
phin cila basalt kidm viy quanh chiing va cung 
chimg td mdi lien quan ngudn gd'c giiia basalt va 
cac tinh the ldn. 
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hda theo Manh (B) ciia Granat trong sa khoang tir basalt kidm. Cac gii trj chui'n hda theo [16] 
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Ap .suit ke't tinh eila cic tinh thd ldn pyroxen dat 
tdi 14-17 kbar, hrong irng vdi dp siu 56-60 km ; ddi 
vdi viing Ddng a tuang duang tdi ranh gidi giira vd 
va Manti thaeh quydn. 

Chung tdi gia thidt sy hinh thanh eae tinh thd ldn 
elinopyroxen va granat xiy ra trong qua trinh kdt 
tinh sau cua magma basalt kiem tai eae Id trung gian 
uen ranh gidi vd - Manti. Cae tinh thd ldn hinh thinh 
trudc bj eudn vao va dua ldn be mat bdi cic dgt phun 
trio lip lai cila cie dgt magma basalt kidm mdi. Ld 
magma duge hinh thinh d dp sau hon 50 km tren 
ranh gidi vd - Manti, hoan toan cd kha ning la ngudn 
nhiet va ngudn chi't bde cho qua Uinh ndng cha'y ldp 
vd dudi. 

KET LUAN 

Kdt qua nghien eiru chi tidt vd thanh phin nguyen 
td ehinh va nguyen td hie'm, dat hie'm Uong cic tinh 
thd ldn clinopyroxene va granat trong basalt khu 
vyc Dak Ndng cho phep neu nhiing nhin djnh ehil 
ydu sau : 

1. Thanh phin cila cic tinh the ldn elinopyroxen 
va granat phan inh eic dae did'm thanh phin eila 
basalt kiem viy quanh ehiing va ciing ehirng td mdi 
lien quan ngudn gd'c giti'a chiing. 

2. Cac tinh toan nhiet i p ke cho thi'y ip sui't ke't 
tinh cila cic tinh thd ldn pyroxen dat tdi 14-17 kbar 
tuong irng vdi dp sau 56-60 km va nhiet dp khoang 
1.200 °C ; ddi vdi viing Dong A tuong duang vdi 
ranh gidi giii'a vd vi Manti thach quydn. 
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SUMMARY 

P-T forming conditions of the pyroxene and garnet 
megaerysts of Cenozoic basalt in in-situ Oak Nong 

sapphire mine, south Vietnam 

The paper presents detailed investigation on the 
major, trace and rare earth element characteristics 
of the clinopyroxene and garnet megaerysts of the 
Cenozoic basalts in Dak Nong sapphire mine. The 
researched results imply: the compositions of clino
pyroxene and garnet megaerysts reflect compositions 
of surrounded alkaline basalt, as well as the genetic 
links between them. Using thermobarometric calcu
lations of clinopyroxene reveal that they were crystal
lized at pressure of 14 - 17 kbars (50 - 60 km depth) 
and temperature of -1200 °C, corresponding to 
mantle-crust boundary of the Southeast Asia. 
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