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DAC DIEM DIA HOA CUA GRANAT TRONG 
SA KHOANG 6 TAY NGUYEN 

NGO THI PHUONG, NGUYEN VIET Y, PHAM THI DUNG, 
TRAN HONG LAM, HOANG VIET HANG 

I. M 6 DAU 

Nghien curu dacdi^m dia boa (thanh pbSn nguyen 
td chinh va cac nguyen td hie'm ve't) ciia khoang vat 
tao da va khoang vat quang noi chung la mdt trong 
nhtmg phuang phap c6 y nghTa quan trong trong 
viec xac dinh nguon gde ciia chiing. 

d Tay Nguyen phd bie'n ra't rOng rai cac thanh 
tao basalt c6 tudi khoang 17 tr.n tro lai day vdi 
thanh phSn toleit la chii ye'u (trong giai doan .s6m) 
va basalt olivin kiim (trong giai doan muOn). Trong 
trudng phan bd ciia cac da basalt ndi fren, hien dang 
tdn tai cac khu vuc lang dong tr£tm tich bo rdi bien 
dai, trong do c6 nbi^u mo da quy sa khoang (chii 
ye'u la sapbir, zircon). Trong cac sa khoang, thudng 
gap hang loat khoang vat ddng hanh nhu : granat, 
pyroxen, zircon, ilmenit, spinel, turmalin... va d 
mdt sd noi cd ca saphir, ruby, vdi kich thufdc ddi 
khi tdi vai centimet, 

Ngudn gde ciia cac khoang vat sa khoang neu 
tren dang la va'n di tranh cai. Da cd nhi6u cdng 
trinh ciia cac tac gia trong va ngoai nudc ban de'n 
ngudn gd'c sapbir, ruby va zircon di kem vdi cac 
thanh tao basalt. Trong bai bao nay chung tdi xem 
xet dae die'm thanh phdn hda hoc va phan bd cac 
nguyen td da't hie'm (REE) cbi trong mdt khoang 
vat sa khoang ra't phd bie'n d Tay Nguyea - dd la 
granat, vdi muc dich lam sang to ngudn gd'c ciia 
khoang vat nay va tit dd hie'u duoe ngudn cung ca'p 
chiing cho cac tich tu trim tich hien dai. Tuy nhien 
dd'i tuong nghien cuu khang phai la ta't cii cac tich 
tu sa khoang, chi' tap trung vao nhiing sa khoang 
phan bd trong trudng basalt. Trong nbCmg phSn trinh 
bay d dudi, khi nhac de'n "granat Tay Nguyen" c6 
nghTa la chi di cap de'n cac khoang vat granat nam 
trong bdi canh dia cha't vira neu, ddng thai duac 
lira chon theo tieu chi trinh bSy trong pbSn III. 

Nhu chung ta da bie't, magma basalt d Tay 
Nguyen duac hinh thanh trong mOt khu virc cd ldp 
vd Trai Da't dSy. Sir hinh thanh ldp vd nay la ke't 
qua ciia nhi6u giai doan boat ddng magma - kie'n 
tao dien ra trudc Kainozoi, Chinh vi vay ngudn gd'c 
granat trong sa khoang ra't da dang. Viec khao sat 
thuc dia d nhiing nai thu thap mSu nghien cim cho 
phep nhan dinh ngudn cung cSp granat cho nhiing 
tich tu sa khoang nam trong tnrdng phan bd basalt 
la tur chinh cac da basalt. Tuy nhien, hang loat vah 
d^ dat ra : granat d day duac binb thanh trong qua 
trinh nao ? Mdi quan he ciia chung vdi da chii basalt 
nhu the nao ? Chung duoe ke't tinh trirc tie'p tir magma 
basalt hay chi' la nhirng the' tii duac magma basalt 
mang len trong qua trinh di ehuydn len hi mat ? 

Wi mat ly thuye't, granat cd the' duac binb thanh 
trong nhi^u qua trinh dia cha't khae nhau : magma, 
bie'n cha't (trong dd cd bie'n cha't khu vuc vdi cac mirc 
nhiet dd ap sua't khae nhau, bie'n cha't trao ddi). Granat 
cijng cd the' la bop phdn ciia vat cha't Manti,,. 

Magma basalt, dae biet la basalt ki6m, duac binb 
thanh d dO sau ldn, ddi khi tdi vai tram kilomet, khi 
di ehuye'n len hi mat, nd cd th^cudn hut ta't ca nhiing 
vat cha't nam tren dudng di, trong dd cd cac thanh 
tao chira granat. Nghien ciru granat, cung nhir cac 
the' hi khae duac bat giir trong basalt se cho ta nhiing 
thdng tin ra't cd gia tri vi dae die'm ciia vat cha't Manti, 
cila cac qua trinh bie'n chat, magma va nhiing qua 
trinh dia cha't khae da diSn ra trong vd Trai Da't d 
khu virc nghien ciru, gdp phdn tao ca sd cho viec 
luan giai vi kha nang sinh khoang trong khu virc. 

Trong bai bao nay chiing tdi trinh bdy cac ke't 
qua nghien ciru mdi nha't vi thanh phdn hda hoc va 
dae die'm phan bd cac nguyen td da't hie'm trong 
granat thu thap tir cac mdu dai trong sa d cac khu 
virc xua't Id nui lira tre basalt nham lam .sang td 
nhirng vdn di neu trdn 
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II. PHUONG PHAP PHAN TICH 

Cac mdu granat duac phan tich tai Trung tam 
phan tich ciia Vidn Dia cha't va Khoang vat hoc, 
Phan vien Siberi, Vien Han lam Khoa hoc Nga. 

Thanh phdn boa hoc ciia granat phan tich bang 
phuang phap vi dd (mierozond -EPMA). 

Ham luang cac nguyen td da't hie'm (REE) trong 
granat duac xac dinh bang phuang phap ICP-MS 
vdi ddu dd UV Lase Probe do hang Finnigan san 
xua't tai Dirc (LA ICP-MS). 

Cac bude phan tich tie'n hanh nhu sau : 

Hat khoang vat granat duac ehuye'n hda thanh 
dang khi (aerosol) vdi kich thudc td'i da 1^, nhd cd 
tia laser Neodim (bude .sdng 266 nm). Aerosol duac 
dua vao budng plasma ciia ICP-MS, d day chung 
hdu nhu hoan toan bie'n thanh cac vat cha't bi nguyen 
tii va ion hda. Sau dd, ddng ion duoe dua vao phan 
tich trong budng chan khdng ciia khd'i phd ICP-MS. 

De' tinh toan ham lugng ciia 24 nguyen td boa 
hoc, ngudi ta sir dung nhirng ke't qua do thanh phdn 
ciia mdu thiiy tinh cdky bieu NIST-614 nhu mdt mdu 
ehudn vdi ham luang cac nguyen to cdn nghien ciai 
khoang 1 ppm (trir stronsi cd ham luang 50 ppm va 
CaO = 11,8 %). Thiiy tinh chudn duge do ldn lugt 
ciing vdi mdu. 

De' loai trir nhirng sai sd cd tinh he thd'ng xd'y ra 
do thanh phdn nin khae nhau ciia mdu va thiiy tinh 
chud'n, cung nhu do khd'i lugng khae nhau ciia ddu 
ra aerosol, ngudi ta sir dung cac ke't qua phan tich 
thu duge bang phuang phap lonZond dde lap. 

Mdi mdt mdu trong sd cac mdu phan tich se nhan 
vdi he sd diiu chinh duge tinh toan dua tren tuang 
quan ham lugng thu duac bdng phuang phap ICP-
MS va lonZond ciia Hf trong zircon va Ca trong ta't 
ca cac mdu cdn lai. 

III. DAC DIEM HINH THAI VA 
THANH PHAN HOA HOC 

Granat duge thu thap trong sudn tich va Iii tich 
d khu vue phan bd niii liia tre xung quanh Tp Pleiku 
(Gia Lai), khu vue Gia Kiem (Ddng Nai) va trong 
sa khoang d md saphyr Dak Tdn (Dak Ndng). Theo 
cac nghien ciru ciia Pham Tich Xuan, Nguyen Xuan 
Han (1996) [8], trong basalt ki6m khu vuc Bie'n Hd, 
PleiKu kha phd bie'n cac xenolit cd thanh phdn sieu 
mafic : lerzolit spinel ddi khi cd chira granat cd mdu 

sde dae trung cho granat cd bam lugng MgO cao. 
Ra't tie'c eae tac gia tren khdng phan tich thanh 
phdn hda hgc ciia cae hat granat nay. 

Cac hat granat lira chgn de' nghien ciru thudng 
cd mdu da cam dam, hdng dam de'n dd nhat. So dT 
chung tdi chgn cac bat granat cd mdu sac tren vi 
thdng thudng mdu ciia khoang vat nay phan anh 
thanh phdn hda hgc va didu kien thanh tao cila chiing: 
mdu cang dd dam hoac dd tim chung td hgp phdn 
pyrop cang cao, ddng thai dd sau thanh tao cang ldn. 
Trong kbi dd muc dich nghien cuii la tim bie'u ngudn 
gd'c ciia chung, qua dd phdn nao lam sang to dae didm 
Manti thach quy& va cac qua trinh magma bie'n cha't 
khae dien ra a dudi sau trong khu virc, trudc khi cd 
boat ddng phun trao basalt Kainozoi. Cach lira chgn 
nay phdn nao loai duge nhirng bat granat khae it cd 
lien quan vdi cac qua trinh didn ra d dudi sau. 

Granat d day cd kich thudc hat thay ddi tir mdt 
vai milimet de'n 1 x 2 cm. Rieng d khu vuc Gia 
Kiem, cac hat granat duge thu thap ngay trong vd 
phong hda tren basalt tre, tai day cdn quan sat tha'y 
tan du ciia cac the' tii, trong dd granat bi phong hda 
dang dd va bi mai mdn khdng dang ke'. 

Trong cac mdu trgng sa (xet theo binb thai tinh 
the'), thudng cd 2 nhdm granat: 

* Nhdm thir nha't (chie'm uu the) la cac hat khdng 
bi bao trdn ca hgc va gam mdn do bat can bang hda 
ly trong qua trinh thanh tao. 

* Nhdm thir 2, tuy it ban vi sd lugng song thudng 
xuyen gap, la cac bat bj bao trdn manh, ddi khi dat 
tdi dang khd'i edu. 

Sir tdn tai hai dang hinh thai cac hat granat cd the' 
do khoang each di ehuye'n tir nai pha hiiy da gd'c de' 
giai phdng granat de'n vi tri lang dgng khae nhau. 

Tren hi mat cac hat granat cung nhu tren cae vet 
v5 khdng quan sat tha'y hien tugng gam mdn magma 
dae trung cho granat ngudn gd'c Manti sau. 

Mac dii c6 hinh thai khae nhau nhung ke't qua 
phan tich thanh phdn cac nguyen td chinh cho tha'y 
chiing kha ddng nha't, vdi hgp phdn : Pyr- 55-62, 
Aim - 26-29 {bang 1). Diiu nay ciing phii hgp vdi 
nhirng nghien cilu trudc day [2, 5|. Dang chu y la 
ham lugng MgO trong cac mdu nghien ciru kha cao 
(16,24 - 19,75 %) va cd dae die'm phan bd tuang ddi 
gdn giii vdi dae die'm phan bd MgO trong crompyrop 
tir cac d'ng nd a Siberi va Vien DOng (hinh 1). Tuy 
nhien, tir bang 1 ta tha'y trong granat Tay Nguyen 
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ham lugng Cr203 ra't tha'p (cao nha't cung chi tdi 
0,1 %), MnO khdng dang ke', trong kbi dd granat 
trong kimberlit vdi ham lugng MgO tuang tu thi 
ham lugng Cr203 thudng dat tdi mOt vai phdn tram. 
Day la mdt die'm kbac biet eiia granat nghien ciai vdi 
eae granat ngudn Manti sau d Siberi va Vien Dong, 

Di so sanh, tren bie'u dd Pyrope-Gross-Alm 
{hinh 2), chiing tdi cd dua cae ke't qua phan tich 
granat eiia Antonin V. Seifert |6 | tai md da quy 
granat Podsediee thuOc khdi Bohemian d Cdng boa 

Aim 

20 22 24 26 28 30 
21 23 25 27 29 

10 

9 

8: 

7 

b) 

2 * 
3 

12 14 1 
1 13 15 

5 20 
19 21 

C) 

m 

S i 
m 

t 16 18 
15 17 

Pyrope Gross 

2 27 MgO 

26 26 

20 22 27 MgO 
9 21 26 28 

Hinh 1. Dae die'm phan bd MgO trong granat trgng 
sa d Tay Nguyen theo sd lieu trong bai (a), trong 
kimberlit d'ng nd Slave fN.P. Pokhilenco| (b) va 

vung Vien Ddng (e) |A.I, Romaskin] [2| 

Hinh 2. Granat cua khu vuc nghien ciru trong bie'u 
dd Pyrope-Gross-Alm [6] 

1. Granat cua khu vuc nghien cim, 2. Granat trong 
eclogit [1], Granat thudc md Bohemian [6] 

See. Theo cac tac gia nay, granat d day duge hinh 
thanh trong eae da peridotit/lerzolit mang pyrop ; 
ddu tien chiing tich tu trong cae tdng trdm tieh tudi 
Carbon-Permi, sau dd tai tich tu trong cac trdm tich 
Creta tren. Tie'p theo, ta't ca nhung thanh tao ndi 
tren diu bi tac dOng ciia cac boat ddng nui liia tre. 
Nhiing qua trinh tai tich tu dien di dien lai qua 
nhidu giai doan nhu vay da ddn de'n sir hinh thanh 
cac trdm tich sOng (fluvial) tudi Pleistocen vdi cac 
khoang vat granat ehdt lugng eao ma ngay nay da 
va dang duge khai thac d Cdng hda Sec. Nhu vay 
ngudn gd'c ciia granat Podsediee la granat trong 
peridotit/lerzolit. Ngoai ra tren bie'u dd nay cdn cd 
cac die'm bidu didn thanh phdn eiia granat duge la'y 
tir cac thanh tao eclogit ciing tai COng hda Sec theo 
tai lieu eiia J. Fiala va K. Padera 11 j . 

Ke't qua so sanh eho tha'y, granat Tay Nguyen 
chie'm vi tri trung gian giti'a granat trong peridotit 
va eclogit vdi hgp phdn pyrop eao ban trong granat 
eclogit nhung thdp ban so vdi granat trong peridotit, 
trong kbi dd hgp phdn grosula lai ed xu thd ngugc 
lai: thdp ban so vdi granat trong eclogit va cao ban 
so vdi granat trong peridotit. 

IV. DAC DIEM PHAN B 6 C A C NGUYEN TO 
DAT HIEM (REE) TRONG GRANAT 

Ldn ddu tien d Viet Nam, eae nguyen td hie'm 
vet va da't hie'm trong mdt sd khoang vat did'n hinh 
nhu granat duge ehung toi nghien eim chi tie't. Ham 
lugng cac nguyen to hie'm vet va ddt hidm duge neu 
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Uong bdng 2 va dae didm phan bd cac nguyen td da't 
hie'm (REE) trong granat duge thd hien tren bidu dd 
chu£n hda theo Chondrite {hinh 3). 

Bdng 2. Ham lucJng (ppm) c^c nguyen to hie'm, vet 

KHM 

Rb 
Sr 
Y 
Zr 
Nb 

Ba 
Hf 
Ta 
Th 
U 

La 
Ce 
Pr 
Nd 
Sm 

Eu 
Gd 
Tb 
Dy 
Ho 

Er 
Tm 
Yb 

cua granat khu vUc Tay Nguyen 
DLN-

2619a/l 

0,12 
4,2 

41 
34 

0,15 

0,56 
0,82 
0,011 
0,043 
0,016 

0,29 
0,92 
0,15 
1,05 
0,84 

0,48 
2,42 
0,61 
5,30 
1,52 

4,86 
0,86 
6,22 

DLN-
2619a/2 

0,24 
0,64 

53 
55 

0,093 

0,21 
1,36 
0,006 
0,006 
0,012 

0,064 
0,34 
0,10 
1,14 
1,17 

0,77 
3,73 
0,92 
7,88 
2,01 

6,23 
0,96-
6,06 

DLN-
2619C/1 

0,16 
0,67 

50 
46 

0,040 

0,069 
Ll l 
0,006 

0,011 

0,034 
0,26 
0,075 
0,96 
1,06 

0,62 
3,35 
0,79 
7,25 
1,86 

6,12 
1,03 
6,89 

DLN-
2619C/2 

0,085 
0,40 

48 
37 

0,068 

0,057 
0,90 
0,023 
0,006 
0,006 

0,023 
0,22 
0,057 
0,85 
0,88 

0,54 
2,51 
0,69 
6,22 
1,69 

5,87 
1,08 
7,95 
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Tren bie'u do binh 3 ta tha'y sir phan bd eiia eae 
nguyen td ddt hidm trong granat Tay Nguyen tuan 
theo quy luat dae trung eiia granat ndi chung vdi sir 
ngheo kiet cac nguyen td ddt hidm nhe va gidu cac 
nguydn td da't hie'm nang, trir mdu DLN 2619a-1 
hai khae ddi ebiit dd'i vdi nhdm cac nguyen td da't 
hidm nhe. Khdng cd sir phan doan tren duang cong 
bidu didn ham lugng REE trong granat nghien ciru, 
nguge lai quan sat tha'y cd sir tang ddn ddu dan tir 
nhdm REE nhe ddn REE nang. 

Dd so sanh, ehung tdi dua len bi^u dd nay kdt 
qua nghien ciia dae didm phan bd' REE cua granat 
trong eclogit d khd'i Hong An, hinh thanh do va 
cham giiia bai craton trudc Cambri d Trung Qud'c 
vao khoang 220 vd 240 tr.n trudc ; ke't qua ciia su va 
cham nay da tao nen cac dai bie'n cha't duge xem la 
nhirng dai bidn ehd't ap sua't cao va sieu cao [3]. 
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Hinh 3. Biiu do dd'i sanh su phdn bd REE trong 
granat sa khoang a Tay Nguyen vdi 

a) granat trong xenolit peridotit [ 10], b) granat tir 
eclogit d Trung Qud'c [3], c) granat trong granulit [7] 

Tren bidu do phdn bd REE (hinh 3b), granat eclo­
git Trung Qud'c tao thanh hai trudng kha khae biet, 
trudng thir nhd't the' hien sir ngheo kiet cac nguyen 
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td REE nhe vdi gia tri chudn hda theo chondrite tir 
nhd ban 0,1 va tang ddn vd phia REE nang vdi mOt 
chut cue dai d nhdm nguyen td REE trung binh ; 
trudng thir hai thd hien sir gidu trdi cua nhdm REE 
nhe so vdi trudng thir nha't, ddng thdi ed su tang ddt 
bidn tir Eu va dat ngang bang vdi trudng thir nha't d 
nhdm REE nang, khdng quan sat thdy cue dai d 
nhdm REE trung binh. Theo Bor-ming Jahn va eae 
cdng su [31, trudng thir nha't phii hgp vdi dae did'm 
phan bdREE trong granat ndi ehung, cdn trudng thu 
hai ed dang bdt thudng la do sir tdn tai cae bao thd 
omphacit hoac epidot trong granat. Nhu vay viee so 
sanh ed y nghia han ca la so sanh vdi trudng phan 
bd thir nha't. Tren bidu do binh 3b ta tha'y, dudng 
cong bidu didn dae didm phan bd REE trong granat 
Tay Nguyen cd nhirng net khae biet dang kd so vdi 
granat eclogit Trung Qudc : granat Tay Nguyen cd 
nhdm REE nhe cao han granat eclogit Trung Qude, 
kbSng ed cue dai ddi vdi nhdm REE trung binb va 
rat gdn gui vdi dae didm phan bd eiia eae REE nang 
(Ho, Er, Tm, Yb̂  Lu). 

Tren bidu do hinh 3a, dang dudng cong phan bd 
REE trong granat Tay Nguyen rdt gdn gui vdi trudng 
phan bd' REE trong granat tir khd'i perdotit tao nui, 
tudi Arkei d dao Otroy, Nauy. Granat d dao nay tdn 
tai trong cae xenolit nhiet dd eao duge xem nhu can 
bang hda bgc vdi elinopyroxen va kdt tinh true tidp 
tir dung thd 110]. C) day chi tha'y mdt khae biet nhd 
la eae nguyen td REE nang trong granat Tay Nguyen 
eao ban ddi chiit so vdi trong granat dao Otroy. 

Theo nghien ciru ciia F.P. Le.snov |4], tdng hgp 
300 phan tich granat trong cac bie'n loai da cho thdy, 
vd tdng thd mirc dd tich tu REE giam ddn trong eae 
bie'n loai granat tir cao Ca va Fe ddn cac bidn loai 
ngheo Ca, gidu Mg. Nhiing sd lieu phan tieh hien 
cd vd he .sd phan bd REE trong he granat/dung thd 
eho tha'y ehiing tang ddn tir eae nguyen td REE nhe 
ddn REE nang, eung nhu vay tang ddn tir eae dung 
thd gidu magne ddn dung thd gidu sat. Nhu vay rdt 
cd thd su khae nhau nay phan anh thanh phdn dung 
thd khae nhau, trong dd dung the tir dd kdt tinh 
granat Tay Nguyen ed bam lugng Mg eao ban. 

Tren bie'u dd hinh 3c, chiing tdi dua vao trudng 
bie'u didn dae diem phan bd REE trong granat la'y 
tir cac da granulit thudc ddi granulit Lapland (Nga) 
theo tai lieu ciia S.G. Skublov |7]. 6 day chiing ta 
tha'y cd sir khae biet rdt rd ret giiJa trudng phan bd 
REE eiia granat trong granulit vdi REE eua granat 
trong sa khoang Tay Nguyen. Su khdc biet thd hien 
dmiredd tich tu REE ndi ehung trong granat granulit 

eao ban nhidu so vdi granat Tay Nguyen, ddng thdi 
trong granat granulit tdn tai di thudng am eiia Eu 
rdt dae trung. Tir sir so sanh nay ed thd kdt luan, 
granat nghien eijru khdng thd la loai duae hinh 
thanh trong cac da bidn cha't granulit. 

KfiT LUAN 

Tir nhiJng phdn trinh bdy tren, cho phep riit ra 
mdt sd ke't luan sau : 

1. Thanh phdn hda hgc va dae diem phan bd REE 
trong granat Tay Nguyen Viet Nam mang tinh trung 
gian giira granat hinh thanh trong cac da sieu mafic 
chira pyrop va eclogit. Vd tdng the', ehung rdt gdn 
giii vdi granat trong eae nodul sieu mafic, song chua 
dat tdi dd sau ciia sieu mafic chira pyrop. 

2. Sir ed mat ciia eae nodul sieu mafic chiia granat 
trong eae da basalt kidm d Tay Nguyen Viet Nam 
chimg td magma basalt d day duge hinh thanh d 
do sau ldn ban dg sau da tinh toan (23 kbar tuang 
duang vdi 80 km) trude day eiia chiing tOi 19], 

Do dien la'y mdu va sd lugng phan tich cdn ban 
ehe', khdng loai trir kha nang phat hien loai granat 
ed thanh phdn tuong duang vdi pyrop d Tay Nguyen 
Viet Nam, do vay viec nghien eiru cdn phai duge 
tidp tuc vdi dien rdng ban va chi tidt ban. 

Tap thd tac gia chan thanh cam an eae ddng 
nghiep phdng Magma, Vien Dia ehdt, Vien KHvCN 
VN da eOng tae trong qua trinh thu thap mdu va Gs 
TsKh A.E. Izokh, Ts S.V. Paleski, Ts L.N. Pospelova 
Vien Dia cha't va Khoang vat hgc, phan vien Siberi 
Vien HLKH Nga da giiip da phan tich mdu. 

Cdng trinh nay la ke't qua nghien ciru ciia dd tai 
NCCB ma sd 70.79.06 do Bd Khoa hgc va Cdng 
nghe tai trg. 
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SUMMARY 

Geoehemieal eharacteristies of plaeer garents In 
Tay Nguyen of Viet Nam 

The geoehemieal eharaeteristies (chemical and 
trace elements compositions) of garnet in placer 
deposite- located in Kz basalt fields in Tay Nguyen 
of Vietnam are firstly investigated by modem analitycal 
methods ( EPMA and LA ICP-MS), 

The results led to following conclusions : a) Com­
paring chemical compositions and REE distribution 
patterns of Tay Nguyen garnets with those from 
garnets of mantle garnet-bearing ultramafic rocks 
and garnets from different grade metamorpbic rocks 
show that Tay Nguyen garnets originated from the 
depth between pyrope - bearing ultramafic rocks 
and eclogites fields. In general, Tay Nguyen garnets 
similar to those from ultramafic nodules, but shallower 
than pyrop-bearing one, thus these garnets had been 
fonned in the mantle domain and then - derived later 
brought to the surface by Kz alkaline basalt magma 
eruption ; b) Existence of garnet-bearing ultramafic 
nodules in the Tay Nguyen's alkaline basalts in sug­
gests the KZ alkaline magma had been originated 
at the depth over 80 km (23 kbar) estimated by [9], 
previously. 

Ngdy nhdn bdi 25-4-2008 
Vien Dia chdt 

(Vien KH&CN Viet Nam) 
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