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SMU MAITIC O VIET NA4

1. Mt}d6'u

C6c thinh tao sieu mafic, chi chiOm mOt phAn

rat nho trong diOn IO cua cic thAnh tao magma,
song co y nghra cuc ky quan trong trong nghiOn
c(ru dia chat. Trudc h€l vi li€n quan vdi chfing c6
nhidu kho6ng sin c6 gi6 tri : cromit, sultur nikel-
ddng, kirn loai r-rh6m platin, titanomagnetit,
phlogopit, nguyOn li€u chiu lua, dit qu!' (bao gdm
cd kim cuong). Hieu suAt sinh quang cia c|c dA

si€u mafic cao hon nhidu so voi bat cir mOt loai d6

magma ndo kh6c. Th€m vdo d6, chfing con c6 vai
trd quan trong trong vi€c tim hieu trang thli cria
Manti vA tAi lap boi cinh dia dOng luc cei.

Nhidu cOng trinh nghi€n criu vC d6 sieu mafic 6
ViOt Nam dl duoc cOng b0 ll, 5-12, l5-201. Nhidu
t0 hop dl si€u mafic khirc nhau dI duoc xAc lAp,
vai trd tao qulng cria mOt so tei hqp siOu mafic dd
duoc xAc dinh, didu kien xuat hiOn vi hinh thinh
cua mOt sO tei hop dl duoc lim s6ng to.

Tuy nhi€n, do mirc d0 nghiOn criu chi tiei kh6c
nhau n€n nhidu td hop si€u nrafic chua duoc nhAn

dang ddy du v6 bin chit kien tao cung nhu ,r,i tri
cua chlng trong lich sri phlt trien dia chdt khu vuc.
Bii vi€i uiy trinh bdy m6t sO n6t dic trung co bin
cua cic thr)nh tao siOu mafic trong circ t(j hop nui
Iri,a - xAm nhAp vi xlrn nhAp kh6c nhau o Viet
Nam tr€n co so c6c phAn tich dinh luong mdi vd
thAnh phdn khoAng vl.t, ho6 hoc (dac bi6t lA ham
luong cdc nguy€n td hiem-vet) v) ddng vi ciia
chring nhfun g6p phAn lim sing to clc vdn dd trOn.

Tu lieu dung cho bii vi€t duoc teing hop v:)
chorr loc tu nhidu dd tii nghicn criu kh6c nhau ciia
Phong Magr-na - Vicrr Dia chdt (T'l KHTN&CNQG)
trong nhffng nirrr gAn d0y, trong d6 c6 rrhEng tu
li€u lAn dAu duoc cOng b0,

TRAN TRo. NG HOA, NGO THI PHTIoNG,
PHAI.{ LIJU ANH

2. Cic kidu t6'ho.p di si€u mafic trong cic c6u
trtc dia chit

C6c thinh tao siOu mafic duoc d€ cAp o day,
bao gdm ctac di co hlrn luoug SiO2 < 45 ,/o vi) hdm
luong MgO > 18 a/o.Tuy nhi0n, trong m0t sO truong
hqp, pyroxenit hoic hornblendit (thudng lri c6
SiO2 > 45 o/o) cing duoc xern x6t nhu ld c6c thinh
vi€n ho hing vi trcn thuc tc', td hdp pyroxen-
hornblen ("sieu mafic bazo") luOn gin chat vdi
si€u rnafic thuc thu (dunit, olivinit, peridotit...).

tinh thO Vi6t Narn thuOc vd 2 c{u trtc ldn cLia

khu vuc chau A mdranh gioi gi0a ch[ng ld dft giy
Song Md 11,3, 20l. Phdn phia bic d0t giy Song
Mi ld m6t bd phAn ven ria ndn Nam Trung Hoa
(ndn Duong Tu), cdn phdn phia nam - rhu6c dia
khOi Indosini (hitth 1). Ceu tric n6i tai ctia m5i
phdn d€u khA phuc tap, bao gdrn c6c bdn rr[ng
chdng, rift vi c6c ddi uOn n€p dang tuyen duoc tdp
dAy boi c6c trdm lich VZ muOn - MZ. PhXn cich
ch[ng ld nhtng khcii nhO (midn nAng) mi rrorr_u d6
16 ra c6c phuc h0 dA Ti6n Canrbri vA IZ sdm thuoc
m6ng. Lich sri hinh thr)nh vi ph6r trien crla cic cCu

tr0c d6 khi phitc tap, chiu inh hucrng rnanh ciia cic
tirc dOng tich rdi vi g6n kcl c5rc rninh luc dia cd.

Clc thdnh tao sieu mafic o ViOt Nam dua thecr
vi tri phan bfi trong c6c cAu trfic dia chdr (hinh l)
c6 the phin chia thinh c6c ki6u sau :

- Kieu circ xAm nhAp si0u mafic trong tfi hop
ophiolit thu6c ciic d6i cAu trirc uOn nOp.

- Cic t6 hop sicu rnafic giai doan hoar ho:i., bao
gdrn clc tei hop liOn cluan toi tao rift luc dia hoic
cAc trflng nui lua - trlirn tich (ngu6n rifi ?) vn kjeu
clc t0 hop siOu mafic trong xam nhAp phen ldp.

- Ki€u circ td hop si€u nrafic tloug c6c ddi bieh
chdt cao tuitng granulit vi anrphibolit.
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ThuOc vd kidu thir nha't lA hdng loat cAc thd sieu

matic tiong tei Song M5, tei hoP

ophiolit Tam KY Cic the si€u mafic

ddi Kham Dric - Co) o Phia taY khOi

nho Kon Tum v) c6c thd si€u mafic vung nam HA

YOn (Lio Cai) o ven g

c6 the thuoc kidu cAc t t'

i liOu hi€n naY, chfng c6

C6c thinh tao nrii liia - xam nhdp vd xam nhap

siOu mafic thuOc giai doan hoat h6a Pz-Tr li) phuc

tap nhdt, bao gdm circ di thuOc c5c td hop mafic -

sicu mafic loat toleit \') toleit 6 kiBm cua rifl luc

dia SOng Di, v6rrg nrii lua -

SOng Hien vl c6c xAm nhAP

Nrii Ch0a 6 Bic Viet Nam

tiong c6c bazan tr6 6 Nam ViOt Nam' Trong bdi

bAo niy clc di si€u mafic dudi dang nodul sAu

trong bazan khOng durlc xetrl x6t.,

Kidu c1c dA si€u mafic trong c6c dai bidn chdt

cao tudng granulit vi amphibolit mdi dttoc nghiOn

cuong ii TAy Nguyen I c6 the cDng thuoc kreu niy'

3. Ddc diitn phdn bift cia olivin vi pyroxen

Trong sO c6c khollrrg vXt thuong xuyOn c6 mat

trong clc dA si6u mafic thi olivin, ortopyroxen vA

clinopyroxen l) nh[lng khoAng vAt nguy€n sinh chu

you. Cdc d nh vd thinh PhAn hoh hoc

cua chirng trong viOc luAn giii didu

kidn hinh nhu dOi slnh cAc kieu tO

hop sieu mafic. Nhlng tharn sd thuong dung : d0

s6t (Fol), him luong Ni vi CaO.

Trong ciic dri siOu mafic, olivin thudng c6 thdnh
g hinh
olivrn
taYalit
Olivrn

c6 d6 sat thaip nhdt (Fol = 7,3-12,5) thuoc vd c6c

dA nrii lua, I nui ttia vI xAm nhAp thdnh phdn sieu

mafic (komatit-peridotit, komatit-pyroxenit, dunit)

khu vuc Nam Muoi vi Ta Khoa (bcittg I , hitth 2a)

thuOc phlin trung tam

trong d6 olivin trong

vuc n€p lOi Ta Khoa

n)y khir gdn gfri vdi olivirr trorrg dunit dXy nrii gi[a

dai duong vI kornatit peridotit Motrrow (hinh 2a)'

Olivin trong si€u mafic cila ophiolit cflng c6 dac

diern tuong tu ll3l song rdt dirng tidc olivin trong

cao : Fol = 20, th ng dic trung cho thinh

ohdn crla olivin t dA si0u mafic thuOc tti

irop ophiolit. Vin n dudc khrio cfu thOrn'

Bdng l.ThAnh phdn ho5 hoc trung binh crja olivin trong c6c d5 si6u mafic

FeO I I,61
MgO 46,42
CaO 0,30
Nio 0.3?
Ni 2528
Fol 12,3

n5

1 1,28 12,42

46,09 46,93
0.26 0.26
0,38 0,30
3002 2310

t) lr 5

IJ

1,69 13,51 17.18

49,19 45,11 42,41

0,01 0,26 0,l7
0,38 0,24 0,19

3002 1896 l50l
1,3 14,3 18,3

21153

28,65 I 3,48
34,23 45,43

0,04 0,03
0,09 0, l9
101 l50l
31,3 14,3

6/

t1,22 22,48 9,49
42,88 31,53 50,23

0,01 0,00 0,04
0.23 0, t7 0,42
l8l7 t343 3318

18,0 25,0 10,0

823

12 13*

9,14 18,52

50,08 42,05
0,25 0,00
0,41 0,32
3239 2528
9,0 20,0
5l

t2 567 9 t0* ll

l. komatit Nam Muor,2. komatit Deo Chen,3' kornatit ' 4 Dunit khoi Brin Phric' 5' picrit'

lerzolit Ddng Nghe,6. lerzolit. picrit Cao ding,7. lerzol Chira,8. verlit khOi Khao Que' Yen

chu ll7l,9. lerzolit, pyroxenit doi Song gdng lsl, to. t io peridotit khoi Khe Dung lBui dn

Ni,"i, ri.peridotitd5vn0igifiadaiauongllnitial..., 19791, l2.kornattit,peridotitN4orrrowlArrrdtetal'

19771,13, Dunit serpentinit [oA Brio Yen' x sci lieu ldn ddu corrg bd
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M. Sdm Nua, \{1. A Vuong, VIII. Kham Dfc - Sa

ThAy, IX. Kh6i nho Kon Tum
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Hinh t. So dd phan bo c6c thdnh tao si€u mafic

trong c1c cdu trric dia cha't Vi€t Nam

C6c d6i cdu tr[c : I. SOng Hien . II. Phfi Ngr'
lll. Song Hdng, IV. S0ng Dd, V. Song M['
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Serpertrnrt Bb Y€n

Komatilt pendottl

Nbm lVmt, DBo Chen

Komatrt pendotit Nln Chlm

Prcnt NAm So

Pendotrt Ba Vi

Pendotrt Dong Nghc

Dunrt B6n Phb
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pyroxenrt Song l-long
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toa d0 Mg-Fe'
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Bdng 2. Thinh phdn ho6 hoc trung binh cria Clinopyroxen vi Ortopyroxen

10 lt
sio2 50,19
Tio2 0,78
Al2o3 4,41
Cr2O3 0,l8
FeO 1,92

MgO 15,69
CaO 19,94
Na2O 0,22
Wo 41,7
En 45.5

5t,22 5 r,l9 52,22
0,69 0,66 0,11
2,26 3,63 2,63
0,56 0,80 0,72
8,48 6,00 5,92

15,68 t6,94 11,69
19.9 | t9 ,90 t9 .42
0,32 0,25 0,26
4t.2 41 38,9
45,1 49 5t.2

l3,l 9,1 9,8
22,1 t6,62 t6, t

22t2

5? ?q 5' Oq

0,85 0,51
2,60 2,84
0,29 0,66
6,86 5,44

15,1 16,94
)1 l7 

'l 
r5

0.46 0,32
45,5 43,2
44,4 48,2

t0,I 8,7
18,4 15,2
l4

50,84 54,73
|,31 0,39
0,9 r t,32
0,06 0,22
5,93 13,02

15,80 28,38
20,33 1,90
0,44 0,04
48,0 4,1
38,0 75,8

14,0 t9,4
t],o 20,5
/. t5

53,61 55,16 s5,70
0,31 0,08 0,16
1,16 2,10 0,96
o,t2 0,l0 0,00

16,58 10,91 t4,68

21,t 30,67
I,05 0,32
0,01 0,00
2,t 0,6
73.0 82,8

21.29
0,70
0,06
t,4

75,8

1)q
))q

A

Fs

F
n

249 16,6 229
25,6 t6,6 22,9
285
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Clinopyroxen (1-7): L komatit peridotit vl pyroxenit NAm Mu6i, 2.picrit Ba Vi,3. picrit Ddng Nghc -
Suoi Can, 4. lerzolit, picrit Cao Bang, 5. plagiolerzolit khoi Nfii Ch0a, 6. plagioverlit khoi Khao Quo,
7. plagioperidotitkhdi KheDung;Ortopyroxen (8-11):8.lerzolitCao Beng,g.verlit NriiChrla, l0.lerzolir
SOng Hdng, I L plagioperidotit khOi Khe Dung

u,z

<- Ilinh J Vi rri thinh phAn cua Ortopyroxen ( I )
va Clinopyroxen (2) trong cic tci hop sieu mafic
trong cic toa d0 CruOr-F'px (a) v) TiO2-Fp.r (b)

Circ so hieu tren hinh tuong ung vdi s6 hiOu bLing 2

hoac diopsit-augit magne (Wor*.q +sEnrr-sr zFss.r_r+).
C6c dac diem tiOu hirrh vd thAnh phdn cria
clinopyroxen lr) h)m Iuclng TiO2, Cr2O3 r,i Na2O.
Nhin chung theo c6c tham sO nr)y, clinopyroxen
rrong cac di nghi€n cuu chi€m vi tri trung gian giRa
thinh phdn cua clinopl,r'oxen trong clc tei hop
ophiolit thuOc dai uOn n€p (hoic si€u rrafic dAy
nrii gifa dai duong hiOn dai) (TiO2 < 0,5 a/o) t,i
clinopyroxen trong chc td hdp siOu mafic kiem
(picrit ki€m, kirnberlit v) lamproit vdi TiOu > l.2a/o)
(hinh 3) thuOc loai tuong doi cao Ti, Cl vi Na.

Hirn luong Ti02 trong clinopyroxen bien rhien
tu 0,5 I deh 1,37 ,/o vd khong c6 tuong quan 16 rOr

vdi dQ sit cua khoAng vAr. CAc gil tri TiO2 tucrng
dOi cao (0,78-1,37 o/o) L) thu6c vd komatit-peridotit
khu vuc NAm MuOi (CTSD), pla,eioperidotir khdi
Niri Chfia (CTPN) v) khdi Khe Dung (RBKNKTI.

Hirn lucrng Cr'2Oj trong clinopyroxen dao dong
tu 0,06 dch 0,80 % vi duong nhu doi nghich voi
dac dierrr phln boTiO2 rr0 ti tren:him luong Ti02
trong clinopyroxen ti komatit-peridotit Nirn

=06;s

<i ol

s

i:

a)

03 o 1o4
06 a2

a2

- O5
- o', It

o7 l10 ,,,t'
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MuOi. plagioperidotit khoi Nui Ch[ra vi khOi Khe

Dung thudng ld thCp 1< 0.3%), con circ gia tri
Cr2Or tuong doi cao (0.56-0.80 %) li thudc ve

picrit 1r,i olerzolit) khu vqc Ba Vi - DCing Nghe

(CTSD. CTFSP) r,i picrit Cuo Bang (CTSH).

Hlttt lutrng Nt2O ctiu clirropl'roxen tuong dOi

thCp (0.22-0.46 %) so vdi clinopyroxen trt)n,q cic
tt.i htrp siOu mafic it ki€nr hoic kidrn vi si€u nrufic

trong ddi lip sult cao (0.4-1,87c). song cuo httn rir

r€t so vdi clinttpyrclxen trong c:irc tti htrp ophiolit
(< 0,25 7c). YOi nhltng s0 liOu hi€n c6, chuu c(r ccr

sd phxn bi€t clinopl'roxetr thuoc cuc tfi hr,rp si€u

rnafic khic rthau ti Viot Nlnt theo hiirr luotrg

Na2O. Cirng khting thl1 rrltii lien c;uln r<) r€t cuLr

Nit2O r,(ri Al:O,, TiOr vii Cr2Or.

J. ilhOng ttnu hl€u th| lm2ng c'da thinh phi'n
hia hoc

Dic di€rn chung vd thunh phCrl ltoi hoc cuu clic

c1i sieu rrrafic lii hinr lutnrg Si02 thLr<)n,s rhl'p < 45 %.

rrgoui trir p1'roxenit vir lerztllit trong doi bieir chit
cao SOrt-s Hrjng (SiOr tdi - 46lc), hint lucrng tllrtgrle

cao (thut)ttg > 25 c'ft). ri€n-r picrit cao titln khu t'ttc

Nlttt So (Cl'SD) 21.15 a/c vi plrgioperiilotit klrtii

Klre Dung (RBKNKT) : 23.4ti (tt llttittg -l). Hirn
lu<rng AllOr.'fi02, Fe2Or'k (tOrrg Fe tinh theo Fe:Or)

cri do bidh thi€n rii rong. dic bi€t trong cic xant

nhAp phcn l(rp gabro-peridotit (kieu N0i Chrla)

khor.ing dao clong vd AlzO,. Fe1O,* ct)n bi€u hiOn

r'(l ret ugn) trong tung khOi tn chc di si€u ltlafic
qua i si€u rntfic t(ri nrafic I l6l.

Mot n6t dic thu nta cul thanh phirr hoi hoc

clc cli si€u tnafic lli hinr luong kiirn trong chfrrtg

thur)ng thfp. Luong ki€rn. dac biet lit K trong selpen-

tiuit thu0c tci htrp ophiolit S(rn-g IVi. selpentittit

Brio Y€n (NHG) (st5 1.2 bing 3) konrrtit-periclotit

NArl Mu0i (C-TSD). lerzolit vi verlit tr()ng cic xinl
nhlp phln l<ip kieu Niri Chia (CTPN) rir thap ltu
O.(X) d€ir 0.01i (/( I vi cit thO chi tlut.rc ctti lri cic gii
tri bhn ditrh lutrng. Hirn lut;ng kidrtr tlong clc tll
si€u rlrafic thuOc circ t0 hop klrirc' tLry khi rt-r ret'

son-u vi0c lultn bin cluu vuo ch[rng ctrrl-rl bi hlrl chO.

brii le cl(r li clc 1'€u tci linh clong. nhil cinl viri cic
bi€h dtli suu nragnta.

Cung v6i nhtng tli€rl chung n€u tr€n. clic dl
si€u rttafic thuOc circ tti hop khiic nhau c6 nhfng
n6t li€rrg r,€ clic di€rrr hiim lutrng TiOz, Al2Or.
Fe2Or*, MgO trorrg d6 f nghia tiOu hinh rir rQt nhAt

lii clo liturr vi d0 nh(rnt - hui ht'tp phCrr trtl cua circ dir.

2e4

Cric dl dunit-serpentinit hoir thuoc ciic tO hop

ophiolit SM vI NHC li circ thinh tuo rrghio Ti
(TiO, = 0,02-0.09 %) r,ii nhr)rn nh* (AlrO. = ().7f1-

l.3lc/d: dunit khOi Brin Ph0c thuOc tfung tim
CTSD c0ng cri p[[11o diic dieln tu(tllg tu : f iOl -
0.l9ch. Al2Oq = 2,60% song chtng khic mot circh

ctr brin vrri clir si€u rrrufic trtlng circ td hop ophiolit
ii hinr luong cic n-uuy€n td lithofil vri dCt hi0m.

Dua vio hint luctng titln, circ dir niri lua vi I nfii

lua si€u niufic CTSD thuOc vd 2 seli : thlp titan (TiO:
<O,5 9t) vi cro titutr (TiO2 > 0.6 deir 2.1 r./c) phu hop

r,di ciich chiu ciu trfic lrai thiurh phin cua nrit cit
rrii luu mat'ic - si€u rrafic Pelrrri - Trias CTSD ll0.
16, l7l. Cic dir sieu rttat'ic-picrit (M-uO = 2l .lSci/c)

currg r,(ri picrrrbazrn (Mg.O=12.16%'.) ln.hqp phirr

sirn nriiLr cua t(i htlp bazl.nkrif ca(r.titan (l'iO>2.37c)'
kieu rilr lur tliu hoic iini '

So - clnh tttlrt-Lt biic oai

piclit cao tituu tr Nilu dl
niro tu('lrg tu dLr(tc m0 ii trirrrg clc cdu trirc'diu
chit khlc ti Viet Nlrr. Lcrzoiit vi picril tr vurtg'Ba

Vi (CTSD) r'i Ddn-g Nglre (C1'FSP) cfrn-u dutrc tani

xip vio nhrirn circ si€u rtrlt'ic clo titatr rlrltc clir hiirn

lutng TiOl tlong chirrg < l(,2. brli l€ r'iri dti tllrt-sne

ca<r (MgO = 28-29 (k) tiJtrttu clutln-u. khdng cri thiillh

tao sieu urlfic nio i'r Vict Nlrn cir hitrl lut'ltlg titull cao

nhu r'11'(bing 3). Thu(rc seri thiip titun (<0,5 qt) o

cAu truc Sr)n-g Dii li konratit-peridotit vli kornatit

pl,roxenit khu luc Nlnr Muoi. Deo Chen vi Narrr

Chim. Chring liL cac thinh viOn sitm nriu cua td htrp

ci.ro urugne thfp titun bazan-k<ltnatit phlin trung

tinr CTSD. Ding chu j'. clc dir si€u nlufic cua ci 2

seri lthifp titutr vi cao tititlt.l tl0u cti do llholll tuollg
d0i rhip tudng ttJ nhau (Al:Or = 5.75-1,68 c/c)'

ngoai tlu letzolit Ddng Nghe c(r hiirrl lu<rng Al2Or

thip hon hin (2,t3%). lrrzolit vii picrit Cao Bung

(CTSH) v€ clo chuu titun (0.4-5 %) r'l nhOrn (6.211c)

hoin toin grin gDi vtii kortrltil peridotit vi kornatit

p1 r'oxenit CTSD (brinS 3.t. nghia lri c0ng thuirc seri

thip titrn. tu'tlng clOi thrLp rrht)rl. 'ftr1' n1.,ia'.t. tthu s€

trinlr bi1' ri phirr siLu. citc di CLro Bin-s rift khic v(ri

si€u rnrfic CTSD vd dilc cli€m dii hieirl vi ddng vi.

Vd ctl biirr lelzolit. r'erlit vi plagiopericlotit

trorrg cuc xiul nhip phin lirp girbro-periclotit v:i

gabl'o plroxenit cl€u thut)c nhirnr cac di thlp titan.

soug nr[rc d0 khirc trhuu, ct)tr vd hirrr lutlng rrh6rrl

thi thuOc vd 2 kieu khirc hiin. lliim lutrng rrhorrr

trong lerzolit vi verlit khOi Nui Ch(u vir Y€n Chu

(kieu phin l<ip gubro-pelitkrtit) turrng rlng li -5.27 %

vi 7. l5 c/r, ttottg khi clo pl.rgitlper itlottt khfii Khe



Bcittg 3. ThAnh phdn ho6 hoc trung binh crla c5c d6 si6u mafic

r3l2*ll*t09*2*

42,12 44.46 40,03 40,21 40,11 41,47 41,82 39,12 44,81 45,s]
0,49 2,09 0,61 0,9tr 0,19 0,45 0,26 0,22 0,79 o,25
5,75 7,62 5,41 2,80 2,60 6,21 5,21 1,15 10.12 6.06
9,n3 13,09 I l,tt5 t2,82 6,5n 13,28 20,14 10,27 12.9 12.95
o,22 0,20 0,10 0,16 0,10 0,19 0,25 0,16 0.ln o.22

28,65 21,t5 28,82 29,67 38,45 26,77 2s,98 30,65 23.48 2g5l
5,36 10,15 3,74 7,29 1,17 4,67 5,45 5,53 6,39 3,1)1
0,41 0.65 0,30 0,23 0,32 0,52 0,46 0,56 O.ri I 0.3t)
0,I u 0,33 0,1n 0,33 0,60 tJ,21 0,05 0,06 0,36 oJ4
(.),06 0,26 0,0rJ 0, t5 0,06 0,05 0,02 0,o7 0. il 0.03

hl,n 11,47 t2,24 6,04 6,84 t,78 9,00 5,48 9,45 5,58 0,66 6,01 2,32 0,50
Tdng 102,93 99,40 100,5 99,97 101,7g 100,18 100,18 99,69 99,52 99,45 99,80 ror,oi gs,i1
cu 9'9 32 10 ti | 90 z0 80 t4 524 l03rJ 10r 60 2sNi 2751 2400 t253 1363 916 156l lo34 2612 1580 t02t l 160 230 1ts2co 1t3,9 tltt t{6,5 tlO ttt tt5 92 79 111 ll8 tit3 L)2 l06.ti

sio2 41,05 40,26 42,03
Tio2 0,02 0,09 o,42
Al2o1 0,78 l,3l 7,68
Fe2Oj t|,96 tt,43 10,114

MnO 0,l3 0,19 0,11

MgO 40,34 36.74 25,t3
CaO 0,16 0,09 6,15
Na2O 0,00 < 0,03 0,37
KzO 0,00 0,03 0,01i

PzOs 0,02 0,03 0,09

Cr 2569 1495 1956,5

v 36.2 40 205
Rb 0,06 0,53 4.2
Sr 0,5tt l,61 54
Nb tJ.26 - 5,3

Zr 0,33 3,'7O 2'1,1

Y 0,19 t,26 t4.7
Ln 0,49 0,25 l,6l
Ce 0,66 O52 3.9
Nd 0,41 0,35 3,1

Snr 0,04 0.l0 0,96
Eu O,02 0,03 0,37
cd 0,09 0,t4 t,33
Tb 0,02 0,02 0,24
Yb 0,07 0,0n 1.21

Lu 0,01 0,01 O,l7
Th 0.05 0,04
u 0.01 0,02
Ta 0,01 (.).00

Hf 0.0r 0,rl
nzlJ

3106 2t86 410
143 190 55

til4 616 294 1342 1936,4
ri5,7 7ft 55 t00 92,6
15,1 0,n |,20 t0,6 3,01
40,1) 39 58 149 35,1
l,ti 0,2 0 4,4 I,95

43,9 4,4 I 1,5 57 24,8
I I,9 6,2 5,9 17,1 7,ft
4,61 0,35 0,5ri 8 2,4
9,82 I , l0 2,0 17 5,5
5,11 I,l0 2,0 l0 3.2

1,56 0,35 O,ri 2,6 0,9
tJ,4 0,20 0,24 0,1{ 0,19
t,92 0,60 t,50 3,0 1,34
0,34 0, t5 0,21 0,52 0,20
t.23 0,66 0,65 I,rJ 0,15

0, I n 0,l0 0,09 0,26 0,I I

1 ,31 0, t0 0,1 t3 I ,3 0,69
0,50 <0,2 <0, | 0,6 0,25
0,22 0,02 0,04 0.3 0,20
1,02 0,2 0,3 1,5 0.53
4trl6

1435 7n8
145 I85
9,0 2

66,5 212
5,n 65

7) 7 lq1
r 3,3 l7
r.35 23,6
3,35 49
2,45 26

0,80 5,66
0,28 |,7 |
t,0 4,5

0,r9 0,7
0,80 1,21

0.12 0, t6

615
I 1,4-5
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r,03
0,l6
0,90
0,l4
0,46

0,07

l. setpentinit SOng Mi I l5l,2. serpentinit Brio Y€n, 3. komatit peridotit NAm Mu6i + Ddo Chen, 4. komarit
pyroxenit dai mach NAm Chim, 5. picrit Nlm So llll,6-1. peridotit, picrit Ba Vi (6), Ddng N_che (7).
8. dunit Btin Ph[c l11l,9. plagioperidotit, picrit Cao Bing, 10. lerzotit Nrii Chria l8l, ll. r,erlit y€n Chu,
12. plagioperidotit Khe Dung lBDi 0n Nicnl, 13. lerzolit v)pyroxenit S6ng Hdng t9l, n - so luoug phln
tich, * s0 li0u lAn diu cOn.rr bO

Dun_u (kidu phtn lop _eabro-pyroxenir) chfa 10,12
a/o Al2O.' So vdi lerzolit vi verlit khOi N'ii Chria vA
Y€n Chu, plagioperidotit khdi Khe Dung ciing giAu
kidrn vd c6c nguyOn ttJ lithofil vi dal hiem hon.

Thdnh phdn hol hoc ciia lerzolit vi pyroxenit
ddi bi6n chAt cao SOng Hdng rrhu d6 n€u rrOn dic
trung hoi cao Si02 (v6i nrfrc MgO = 29,57a/o), cdn
circ thOng s0 khlc vd ccl brin c0ng tudng tu nhu ciic
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dA si€u mafic thu6c nh6m thdp titan vd tttong ddi

thdp nhom (bring 3).

5. Ddc didnt philn b6'cic nguy€n t6'hi6m vi
dting vi

Hlm luong trung binh clc nguyOn tO hi€in (bao

c6 him luong t clc dit si€u mafic loat

kidm thdp hoac g binh nOn kh6 sri dr;ng

de luan bAn. Vi phdn ndy ctac t6c.giti chi

xem x6t ddn hinh vi ciia mOt s0 nguyOn t0 lithofil

(Sr, Nb, Zr, Y) ve dat hich nh6m lantanoit : La'

b", Na, Sm, Eu, Gd, Tb, Yb vi Lu' C6c nguy€n t0

lithofil d gi[ tri hAm luong

trr'At ddi dlc diOm Phln b0
ruJwr uvr

adt nidm dang c6c bieu do

chAn nhd Phdn cua chondrit

(theo Mc Donough, 1989).

Ctrc dit si€u mafic thuOc tei hop ophiolit S0n-t

Li€n quan rli cic khOi si€u mafic

Llng Mun (Thanh HoA) In mo cromit

thirc tir nhidu nlm nay. Ngoii ra' serpen

cf,ng duoc khai thlc cho sin xu{t phan lan nutrg

ctrdy. Magnezit Song Ml c6 thd ld ngudn nguyen

liou sin xudt vat liou chiu ltla.

CLc dL nfii lua - xAm nhAp vii xAm nhlp si€u

mafic Permi-Trias CTSD, nhu tr€n d[ n€u' thuOc

v€ hai loat thdp titan vd cao titan' Komatit-peridotit

vri komatit-pyroxenit khu vuc N{m Muoi' Ddo
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Hittlt J.Dic diem phln bo cAc nguy€n tO

dat hiem duoc chuin hori theo thinh phdn c[a

chondrit lMc. Dorrough' 19891

So thf tu tr€n hinh tuong 0ng vdi bring 3



(bring 3, hinh 4b) ch0ng to su tudng ddng cua

chring v6i picrit trong thdnh h€ bazan kidu trap

Emeishan (Tay Nam Trung QuOc) cfrng nhu picrit

cao titan o mot sd rift luc dia kh6c 16, l0l. Ti le

Nb/l-a va Smffb trong c6c d6 si€u mafic loat thdp

titan vi loat cao titan tudng ung : 3'3-4,3, 0'8-l'0
(riOng dunit khoi B[n Philc Smf/b - 2;2) vd 2'7 '
+,0. iv lc ddng vi nguyen thui (n7srl6sr) trong

bazan komatit (MgO = l8o/o) khu vuc NAm MuOi :

0,7035 vd picrit (MgO = 22 a/o) khu vuc NAm So

(CTSD) : 0,7045 [101.

nang vI 96 di thuong lm Eu $a fp r€:t (hitth 1c)'

ri rC adig vi nguyon thuy 875165r ciia lerzolit

ttrol'Suoi Ciin , 0,709 (so li€u ciia clc tAc giei)

udn Manti duo.c lAm giAu Sr vi vd

thd hicn 6 su Phei bicn PhlogoPit
g hAu het c6c dA sicu mafic 6 khdi

SuoiCtin vd Khu6i Gidng.

Voi nhfing dac ffung nAy, clc xAm nhAp sicu

mafic CTSH kh6 gdtr gfii vdi c6c thinh tao si€u

matic loat tole Y nhi€n dlc

didm ngheo Nb d6 loat kidm

vOi) cria lerzoli zan vd rYolit

CTSH (tdi lieu cong bo), li
nhtng ddc ffung ciia sin lion quan

t6i qu6 trinh h0t chim ndo cAn duoc

nghi€n cftu chi tiet hon dc

(ophiolit d6i cdu tr0c uOn nOp ho4c pe

niri gifra dai duong hicn dai)' TY lc
Smffb trong lerzolit khoi N6i Chria: 0,6

c0ng chirng to didu ndY.

D{c tnng khoi Khe Durtg

(RBKNKD le , Nb' Zr vA cic

nguyen to ddt Gi6 tri tuY€t ddi

(h)m luong) vi dlc didm phan bO ctia chring (hinh

4c) cho ph6p doi s6nh v6i c6c thdnh tao siOu mafic

loat ki6m vOi. trung cao nhOm vd

thdp titan, c6 hftng didm vua nou

cdng nhdn man kidm voi cila cdc d6

siOu mafic trong tei hoo gabro-pyroxenit RBDKKT'

foroxenit vi lerzolit trong ddi biOn chxt cao

Song Hdng dic trung tu<rng ddi nghdo Rb, Sr, Nd'

Zr vir c'ac nguy€n to ddt hiem vdi khuynh hudng

gidu lantanoi
duong cong

thuong Am o
4a). Vd tiing
hidm trong chfng rzolit vd

picrit ddi SOng Hi doi th{P

hon ; ty l9 Nb/ta 9 vd l'2
song ty lC ddng v cao mOt

c6ch bdt ngd : 0,7306 (thdi diem 1.000 tr.n)' Didu

nAy cdn c6 c6c nghi0n criu bd sung lim s1ng t6.

Tueii thanh tao ciia pyroxenit vi lerzolit ddi Song

Hdng duoc x6c dinh theo c6c phuong ph6p Rb-Sr

vd Ar-Ar cho gii tri chdn tr€n khodng 1.000 tr'n

ll0l. Tueii thlnh tao ciia paragnei doi Song Hdng

theo x6c dinh turii ddng vi cua Zitcon c6 giA tri

(gidi han tren) : 838 t45 tr.n ll2l.

rfr luAN

C6c thlnh tao si0u rnafic ii Viot Nam chil ycu

thuoc c6c kidu tei hqp : a; kidu c6c tci hop ophiolit

trong clc doi uon nep' b) kieu cic tfi hgp niri lua-

xAm nhAp vI xAm nhlp thuOc giai doan hoat hoit'

c) c6c xAm nhAp trong clc ddi bi€n cht't cao tudng

granulit-amphibolit. Cung v6i nhfrng dac diern

chung, cic di thuOc c1c td hop kh6c nhau c6

hinh trOn co sti xem x6t teing hop c6c ddu hiOu tho

luong v) vi luong.

CAc dit si0u mafic vOi nhfng df,c trung li cic

thdnh tiro trong c6c td hqp ophiolit mdi duoc
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chfrng minh kh6 16 rOr ddi v6i c:ac d6 dunit
serpentinit h6a dai ophiolit S6ng Md, Tam Ky _

HiOp Dfrc. B:in ch{t ophiolit cria cic dl si€u rrafic
ven ria vom nAng SOng Chdy (B:io yOn, B6c
Quang) c0ng nhu doi KhAm Dric - Sa ThCy cAn
duoc nghien criu chi riet them dd tim s6n_e to.

Nhom cAc tcj hdD si€u mafic liOn quan tdi qui
trinh phA huy vd tiOh hoir ria Iuc dia D6ng Nam A
vio P:-Tr rdt phirc tap vi) bieu hiOn rrudc h6i o tinh
da dang vd thAnh phin. Bin
cria clc d6 si€u mafic CTSD,
con vi tri kieh rao cila cic
gabro-peridotit trong cic c
gabro-pyroxenit RBDKKT cAn duoc khio criu
th€m. Theo c6c ru liOu hiOn c6, su hinh thAnh c6c
thinh tao sieu rnafic P-T gfSD vA CTSH li€n quan
tdi qu6 trinh rao rifi noi luc. Tuy nhi€n tinh chiit
cta ch[rng tron-rr CTSD vi CTSH rait khiic nhau : clc
dA si€u rnafic CTSD the hien bin chat li sin phinr
cria hoat d6ng magma n6i nrdn_e luc dia, cdn cic cll
si€u mafic CTSH co rhe lien quan r6i hoat dfing hut
chim. Song, hoat dOng hrit chim o dau vA vio thoi
di€m nio dang cdn ld cAu hoi cho doi loi gidi dlp.

Vdi c6c dic di€m vd rhinh phdn r,At chAl cLia
min si€u rnafic trong cic
ldp idorit (kjeu N[i Chir
cua ma_srna li€n quan tdi
(tao nli mu6n) hoic khoi diu cria chu trinh nta_srna
- kiOn tao rndi nti trong trLrong hop niy IA giai
doan tao niri Yeh Son (J-K). Cdn su hinh rhdnh cic

afic tron-q cic xAm nhAp phAn ldp _tabro_
(kieu Khe Dung) c6 IE li€n c;uan roi qui
trucrn_q ria luc dia Indosini nhu Ii cic

thdnh tao cua ria luc dia rich cuc,

Clic m nhip sieu ntafic trong citc
ddi bidrr n_e -rranulit vi anrphibolii nrdi
lA nhiin ban dZiu. Nhidu vin dd cdn
nghicrr cuu tiep de Iim s6ng ro, trong d6 c6 y n_uhia
quan trong bAc nht't li circ nghi€n crjru vd ddng vi
vd tufji thAnh tao cua chring.

COn,rr trinh dum hoin thiinh voi su tii trd cua
dd tAi nghicn cuu khoa hoc co bin 7.50401 va su
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SUMMARY
lndentification's characteristics of the

ultramafic formations in Vietnam

The ultramafic formations in Vietnam are
classified into 3 major types:1) Ultramafic
intrusives in the ophiolitic association of folding
belts, 2) Volcanic, volcano-plutonic and ultramalic
intrusives in the rempbilization mafic - ultramaflc
association and 3) Ultramafic intrusives embedded
into high-grade metamorphic of granulite .and
amphibolite facies.

On the basis of chemieal eomposition of
minerals (Fe#, NiO and GaO eontents of olivines;
Fe#, Al2O3, TiO2, errOr, NarO GontcRts in
pyroxenes) and chemical composition of the rocks:
Al2O3, TiO2, Sr, Zr, Nb, REE, the authors proposed

forth the identification characteristics of the above
mentioned ultramafic formations.

N gdt' rthdtt bdi : 04-I 2-2001
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