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DA.c DIEM cAc NGUYEN TO HIEM vA DAT HIEM 
TRONG GABROIT MIEN BAC VIETNAM vA 

~ A ' ' 

DIEU KIEN HINH THANH 

TRAN QUOC HUNG, G.V. POLIAKOV, P.A. BALYKIN, 
HOANG HUU THANH, PHAM TICH XUAN, 

HOANG vAN QuY, NGOO THI HOC 

I. M6 DAU 

Cic khoi gabroit ph6 bie'n kha r¢ng rai tren 
mien Bac Viet Nam , trong d6 cac khoi die'n hinh 
nhu Nu i Chua. Khao Que', Tri Nang ... da dw;c cac 
nha dia chit V i ~t Nam va nu·oc ngoai (Lien Xo eli ) 
t6 chu·c ngh ien c(ru kh[t ti mi ve ca'u tao dja chat, 
thanh phan hoa hQC, tiem nang chfra quang CUa 
Chung Va 6 c[tc mfrc dO khac nhau, da ban ve dieu 
kien nhiet do - ap suat hinh thanh chung 16-8, Ill . 
Cac ke't qLd nghien cfru d6 da danh gia chung la cac 
khoi c6 trie'n vong ve khoang hoa sulfur Cu, Ni. Co. 
Ngoai ra da ghi nhCm ctLrqc kho[mg ho[t titan- magnetit 
trong d.c eEl <mg m:lu han. c6 do kiem v~t sftt cao han 
phan boa phfin mai va ven ria khoi N(ti Ch(ta [3 [. 

Trong cac nghien Clrll neu tren mOt so Iuong 
lon mau hoa silicat toan phan, cac nguyen to hi e'm, 
nguyen to quang cua cac bie'n loai da, microzon 
cac khm1ng vat tao da chinh nhu: oli vin , plagiocla, 
hai pyroxen da dLrac tie'n hanh phan rich . Tuy nhien 
do thie'u co so phan rich ric h di nh luqng ve cac 
nguyen to litofil, cac nguyen to da't hie'm nen chua 
ban luan mOt each sau s{tc ve dieu ki~n dia dong 
luc hinh thanh va vj tri kie'n tao cua cac kh6i xam 
nhap gabroit a mien Bile Vi~t Nam. 

Trong bai bao nay voi nhfrng so li ~u phan tich 
m6'i cac nguyen to hie'm va dar hie'm CLIU cac da 
gabroit thu<)c d tc khoi Khao Que', Tri Nfmg, Yen 
Chu (N(ti Ong ), DC) i Chan - Cao Tri cling nllLI' ciic 
tai li ~u m6'i ve dja chat, chung tOi thuban ve dieu 
ki~n dia d¢ng luc hinh thanh cac khoi neu tren . 

r. DAC DIEM DIA CHAT vA THANH PHAN 
·VAT CHAT cAc KHOI GABROIT 

1. f(JuJ'i Klwo Que' .· c[tch khoi Nu i Chua 
khmtng 40 km ve phia bttc trong pham vi ca'u true 
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Phu Ng cr, c6 dang dang thuoc, di~n lo khoang 30 
kn} . Da vay quanh Ia tdm tich bie'n chat : cat ke't, 
alevrolit, da phie'n silic va phie'n set thul!c h~ tang 
Phu NgCi' tu6i 0 -S. Tie'p xuc phia nam Ia da voi soc 
dai bi hoa hoa va d[t phie'n den. Khoi gabroit Khao 
Que' bi gran it khoi Linh Dam xu yen eM 6 phi a nam 
va tay nam. 

cau tao phan lop rat r6 6 phan trung tam cua 
khoi : tai day th ay su xen ke gifra cac bie'n loai da 
gabroit c6 thanh phan khac nhau tlr sam mau de'n 
sang mau , trong d6 cac da sam mau thuong chfra 
quang sulfur xam t[m voi cac ty le khac nhau . 

Kh6i c6 thanh ph ~in thach hoc ra't da dang gom 
gabro o!i vin tlr sam mau de'n sang mau , vee! it. troc
tolit, clinopyroxenit, gabro dang pecmati t, gabro 
amfibol-biotit tacid , gabronorit, diorit biotit. Ngoat 
ra trong khoi con g4p cac da mach diaba, xpexatit 
va granosienit. 

Su· da dang ve th anh phan thach hoc dlng the' 
hien ro khi nghien c(ru thanh phan hoa hoc cuachung. 
Ham Iuong MgO thay d6i trong khoang ra't rOng : tLr 
34,07 % trong da plagioperidotit de'n 4,66 % trong 
da gabroamfibol thu¢c doi tie'p xuc. Khac voi magne 
ham luqng nhom thay c16i llr 4,18% trong plagioperi
dotit Mn 28,04 % trong anoctozit. N6i chung d6 Ia 
cac loai da c6 ham luqng MgO cao, ham luqng ki~m 
v<'t titan thap. 

Thanh phan mOt s6 khoang vat t~o da chinh 
trong kh6i ph:ln lop - phan di Khao Que' cling bie'n 
thien trong khoang ra't rang va phu thu¢c vao thanh 
phan cua chinh bie'n l o~ti da chu·a khoang vat d6. 
Olivin bie'n d6i tt:r crizolit trong pl agioveclit (fo l = 
12,8 %) din hialosiderit trong da gabro amfibol 
chu·a olivin (fol = 30,5 %) . Plagiocla thay d6i trong 
kh oi{ng kha r6ng tlr andezin (An45) trong gabroit 



chua biotit-amfibol de'n bitaunit (An87) trong 
plagioveclit . Tuong tll' nhu hai khoang vat tren , 
cl inopyroxen cung bie'n d6i ti:r aug it giau can xi 
trong plagioveclit cte'n diopxit va diopxit giau canxi 
trong gabroit va clinopyroxenit 

2. Khol Tri Nang.· 16 ra tren blnh do dtroi dang 
mot th Etu kinh keo dai theo phuang TB-DN voi 
dien lo khoang 45 km2. Ria Dong Bac, kh6i c6 tie'p 
xuc kie'n tao voi cat ke't , dft phie'n set va da v6i di~p 
Hu6i Nhi s2 -OJ . Tai khu VU'C xa Nang Ctt va giin 
phia dong nam khoi bi granit Bu Rlnh xuyen cat. 

Tuong tu nhu a khoi Khao Que': khoi Tri N~mg 
c() cau tao phan lop rit ro a phan trung tam ' tay 
bttc cung nhu tay nam. Khoi bi phft hu y ki e'n tao 
manh, phfm chia thanh 7 mi:'tng xe dich tuong doi 
voi nhau do dtc dLrt g~ty phuong a kinh tuye'n va 
TB- DN car qua. 

Thanh phan thach hoc cua khoi Tri Nfmg rat eta 
clang. gc'\m dtc bie'n loa i dft ti:r clunit ch(ra plagiocla 
V~l verJit. l!'OC!O ]it Va gabro oJivin de'n gabrO kh6ng 
olivin , anortozit, pyroxenit va gabro dang 
pegmatit, trong d6 bie'n loai da chu ye'u Ia gabro 
olivin. Cac loai dft nay thuang phan b6 xen ke 
nhau tao nen cau true phan dai - phan lop cua khoi . 
Tuy nhien giCi'a dtc bie'n loai da khong c6 duang 
ranh gi6i r6 rang milIa str chuy~n ti e'p tv tv. 

Nhi eu noi trong kh oi gCtp quCmg sulfur xam tfm 
voi ham ltrong ti:r kho~lng I Mn 5-6 %, dC1i khi Mn 
9- 10 %. Ngoai ra tai Cll'C tay b{tc cua khoi gap 
mach qu[tng chancopirit d[tc sit di cung cac 6 thach 
anh . Da vay quanh than quang chLJ ye'u Ia gabro 
khong oli vin va gabro dang pegrnatit bi bie'n d6i 
hau magma rC!t manh , trong chung c6 chLra nhieu 
the' lll d[t si:rng, d[t phie'n va da voi hoa ho[t. 

Th<tnh phCin cong sinh khofmg vat cCta khoi Tri 
Nang kha giong voi Khao Que', gom 3 khoang vat 
chinh Ia plagiocla, olivin vii clinopyroxen . Ve thilnh 
phan CL!a tu·ng khoang vat c6 !llQ! so net khac so voi 
khoi Khao Que' : Plagiocla c6 d() base tha'p bon, 
olivin giau sat bon , clinopyroxen cao magne bon . 

Thetnh phCin hoCt hoc cua gabroit kh6i Tri Nfmg 
gcin giclng vbi dtc d[t kh6i Khao Que', trong d6 do 
sii.m 111frU , dQ nh6m, d<) sat Va h<tlll Ju·9ng Canxi bie'n 
thien trong mot khoiing kha r<)ng. Ham IUQ'ng magne 
thay d6i ti:r 27,1 % trong verlit Mn 5,2 1 % trong 
anortozit khong chua olivin, 11gU'Q'c l:;ti ham Iuc;ng 
nh6m tu· 7,95% Mn 26,88 %, canxi ti:r 6,47% Mn 
15 .07 %. N6i chu ng dtc clCtmafic - sieu mafic kh6i 

Tri Nang thuoc losti tha'p titan, thii'p kiem , giau 
magne va c6 ham Iuong nhom trung blnh . 

Thanh phan hoa hoc cua cite khoang vat tao da 
cung thay d6i tv cac da sam Mn cite da sang mau : 
ham Iugng sttt trong olivin vii clinopyroxen tang 
len, con cl6 base cua plagiocla lai gi<lm xu6ng. 
Thanh phEin plagiocla bie'n thien tLr andezin
labrado trong gabro dang pegmatit din bitaunit 
trong verlit vii anortozit (An48-82). Clinopyroxen 
c6 th fmh phan bie'n ct6i tv diopxit giau canxi de'n 
augit. Olivin c6 thanh phan hoa hoc tuong ung voi 
crizolit va hialos iderit. 

Kho'i Yen Chu 16 tai NL1i Yen Chu nama phia 
bac khoi granit Nui 6ng, each thanh pho Vinh gfin 
10 km ve phia dong llctlll , thuoc ph<in CLJ'C dong 
nam cua vong Sam Nua. Khoi c6 dien tich 16 tren 
be mat khoang gan 8 km2. Theo cite tili li~u khao 
sat dia chftt tren be m~t cung nhu cac lo khoan 
khoi gabroit Yen Chu c6 dac di~m phan di - ph im 
16p rat ro ; d6 Ia su· phan bel xen ke , lap di lftp lai 
nhieu ian giil'a dtc clai cl[t si\.m mau va s£tng mfiu. 

Thanh phiin thach hoc cua khcii ra't da d<mg 
gom clunit, peridotit chua plagiocla, melanogabro 
o1ivin, melanogabro, gabronorit olivin, gabro olivin, 
mezotroctolit, troctolit, gabro, gabronorit. gabro 
sang mau , pyroxenit dang pegmatit, gabro dang 
pegmatit. anortozit, dolerit va diaba. Tai day cc'Jn 
g[tp c[tc d[t sieu mafic c6 ham Iuong magne cao 
hon so v6i dtc da sieu mafic l1 khoi Khao Que' va 
Tri Nang, trong cl6 h<'tm lw;mg magne cao nhat len 
t6i gan 36 %. 

Tinh da dang ve thanh phan thach hoc duoc the' 
hi~n 1'0 net 6 SU' bie'n thien thiinh phan hoa hoc CUa 
khoi : hiim Iuqng MgO bie'n thien tU' 4,41 % trong 
amortozit Mn 36 % veri it, ngu·9c lai Al 20 3 ti:r28 ,67% 
Mn 6,52 %, Na20 ti:r 1, 15 % Mn 0,17 % va K20 tv 
0,55 % Mn 0,05%. N6i chung cac dft gabroit Yen 
Chu c6 d~c diem ra't tha'p kiem, ct,rc tha'p titan , cao 
nhom vii cao magne. 

Doi voi dtc nguyen to hie'm, ngoiii nhfrng d~tc 

die'm gan gui voi cac khcii Khao Que' va Tri Nang, 
trong m(lt sci bie'n loai d£t 6 khoi Yen Chu ham 
ILI'9'ng Cr (25 .200 ppm) va Ni (3 .100 ppm) rat cao. 
Ngoiii ra trong dtc d[t ch(ra qu~ng sulfur c(m xac 
d!nh dll'Q'C Pt = 0,066 ppm, Pel = 0,078 ppm, Au = 
0,028 ppm vii Ag = 0,017 ppm. 

Thanh phan cac kho{tng v~t t:;to eta cGng thay 
d6i ro net trong cac bie'n loai d{t kh[tc nhau : 
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clinopyroxen I<'\ diopxit-augit giau canxi (f Cpx = 
20-30 % ), octopyroxen c6 thanh ph an tuong ling 
voi bronzit (f Opx = 19-28 %) va hipersten (f Opx = 
36,2%). Tuy nhien khac voi hai khoi neu tren thi\nh 
phan cua oli vin va plagiocla lai bie'n d6i trong khoang 
hep han : olivin la crizolit (f Ol = 13 -1 8 % ), con 
plagiocla Ia bitaunit (An = 70-90 %). Trong dtc dit 
gabro it bi bie'n d6i 6 gan khu vue tie'p xuc voi 
gran itoit kh6i Nui Ong, plagiocla c6 th~mh phan 
acid han, wong ling voi andezin (An = 44-50). 

III. DAC DIEM THANH PHAN vA HAM LUONG 
CAC NGLJ"r'EN TO HIEM vA DAT HIEM 

1. Cic nguyen hflinh dong v:l kemlinh dong 

De' tien so sanh chung toi dua ra chimg nhCi'ng 
cac so I ieu ph~m rich gabroit cua dtc khoi Khao 
Que', Tri Nang va Yen Chu maca cac miiu gabroit 
cua khoi Cao Tri thuoc t6 hop da c6 thanh phan 
thach hoc vi\ h o~t hoc khac h1m so v6'i cac da cua 3 
khoi neu tren. Gtc d~t gabroit khoi Cao Tri 6 Ngoc 
Lac (Thanh Ho~t) c6 cl:tc di e'm th,'tnh phan ho~t hoc 
die'n hinh Ia ham Iuong kiem, sat va titan cao hon 
so v6'i cac da cua d. ba kh6i neu tren, ngu·oc lai 
ham luQng MgO rhap han. 

Xem xet cac ke't qu e\ phan tich cac nguyen to 
hi e'm duoc thuc hien tai phong phan tich Vien lien 
hop Dta chftt - Dia vat 1)1 vi\ Kho~mg vat hoc Phfm 
vien Sibiri Vien Han Jam khoa hoc Lien bang Nga 
cho ch(!llg ta c6 mot so nhan xet sau day : 

Dac die'm bie'n thien thanh phan cua cac nguyen 
t6 hi e'm trong gabroit cua cite kh6i nghien c(ru the' 
hien r6 6 cac nguven to' linh dong nhu Rb, Ba, Th, 
Sr. Ke't qu,i phan rich 6 IJCing 1 cho tha'y ham lm;mg 
Rb thay d6i tt:r 0 ,06 Mn 4,6 ppm , trong d6 da so 
ke't qu:t phan tich c6 gi[t tri gfin v6'i chondrit vi\ 
MORB (basalt song n(ti giu·a dai duong); trong hai 
mtiu thanh phfin thach hoc chi:t ye'u Ia plagiocla 
nllll' anortozit vi\ troctolit thi c6 ham luQng Rb gan 
v6 i cac d~t gabroit Clta khoi Cao Tri . 

Ham luQng Ba trong hau he't dtc miiu thay d6i tt:r 
10 de'n 29 ppm (gan voi gia tri bari cua MORB), chi 
c6 mot mtiu hc'tm ltrong Ba Ia 6,5 ppm, tuong duong 
v6i ham ILrong cCta n6 trong Manti nguyen thuy. 

Rieng Th c6 hamiLrQng kh~t cao tLr 0,46 cte'n 5,3 
ppm, cao han Thori trong MORE toi 2,5 Ian, 5 Jan 
so v6i Th trong Manti nguyen thuy vi\ 10 Jan so voi 
Th trong chondrit. Su tang cao gia tri cua Th c6 le 
lien qu<m de'n de hoat dong granit muon han, vi tat 
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ca 3 kh6i gabroit tren deu bi cac khoi granit c6 kich 
thuoc ion xuyen len muon han 6 khu vue tie'p xuc . 

Nguyen to linh dong tie'p theo duoc xem xet 6 
day la Stronsi . Ngoai cac miiu da c6 thanh phan 
khoang vat chu ye'u la plagiocla, cac miiu con lai 
c6 ham luang Sr dao dong trong khoang tu 23 ppm 
cte'n 140 ppm, tuong ling v6' i ham lUQng cua chung 
trong Manti nguyen thuy, con 5 miiu c6 ham Iuong 
tu 73 de'n 140 ppm, nhu vay da so miiu c6 gia tri Sr 
gan v6'i gia tri cua n6 trong MORB (Sr = 120 ppm 
theo Sun and McDonough , 1989) . 

Oic nguyen 16' kem linb dong, theo cac ke't qua 
phan tich 6 bang I, hau he't ch(mg c6 ham Iuong 
gan voi Manti nguyen thuy hoac thap han chut it 
(McDonough et a!, 1992) , ne'u so voi chondrit thi 
n6 cao han khoang 1 ,5 de'n 2 Jan. 

Dac die'm phan bo cac nguyen to hie'm tren 
bie'u do da nguyen to (ht'nh 1) chu[in hoa theo 
Manti nguyen thuy (McDonough, 1992) cho tha'y 
cac nguyen to kem linh dong phan bo gan nhu tren 
duong nfun ngang, c6 gia tri tren duoi I ; ngu·oc lai , 
chung deu c6 ham Iuong Ion han ham IUQ'ng cua 
n6 trong Manti ngu yen thuy. Tren bie'u do hinh I 
cac nguyen to Th , K, Sr tao thanh cac di thu6ng 
duong rat r6 . Ne'u so voi bie'u do phan loai cua 
Hugh R. Rollinson (1993) ta thay chung gan gui 
v6'i d~tc die'm phan bo ct'ta cac nguyen to nay trong 
cac da basalt song nui giCra dai duong vi\ khac him 
so voi basalt clao dai du·ong ( 0 I 8 ). 

Tuy nhien, dftc die'm phan bo cac nguyen to 
hie'm vi\ dar hie'm tren bie'u do da nguyen to ci:ta 
gabro it thuoc cac khoi nghien cu·u c6 nhu·ng net 
kh[tc voi hi\nh vi cua cac nguyen to d6 trong 
MORB. Cac nguyen to linh d<;>ng thu·ong c6 ham 
luQng 16n hon vi\ phan bo 6 vi tri cao han tren bie'u 
do, con C~lC nguyen tO kem Jinh dong Jai phan bo (1 
vi tri thftp han. Dieu nay the' hi en tinh phu·c tap vi\ 
da dang ve thii.nh phan vat chftt vi\ dieu kien hinh 
thanh cac kh6i phan lop - phan di . Ngoai ra cOng 
c6 the' do anh huang cua su dong hoa khi hinh 
thanh khoi tai buong magma. 

2. Oic nguyen to' d;{t bieln 

Tren bi e'u do da nguyen to (hinh I) c6 diin mot 
so nguyen to da't hie'm. tuy nhien do d[tc die'm qu an 
trong vi\ nhCrng tinh chat ri eng bi~t cua nh6m 
nguyen tO nay trong vi~c nghien cliu dieu kien dia 
dong lLrc hinh thi'tnh . cO ng nhu vi tri kie'n tao eLla 
cac khoi trong cac d u true dia chftt khac nhau cua 



Bang 1 . Thanh phan hoa h<;>c cac da gabroit cac khoi phan liJp-phan d! C! mien Bac Vi~t Nam 
Cac oxyt chinh (%tl ), cac nguyen to hi em va dat hiem (ppm ) 

KHM 1/ 119 l/1?9 __!flQ_ 732/86 736/86 746/86 766/86 770/86 Nl l11 Nlll2 

Si02 41 ,26 42,45 49,33 44,4 44,2 45,3 49,6 48 ,82 46,02 49,06 
Ti02 0,14 0,04 0,3 0,2 0,2 0,1 0, 11 1,78 0,87 
AhO, 13,25 22,61 11 ,1 10,2 18,2 18 ,06 17,49 16,9 12,72 14,33 
FeO 6,98 5,7 11,38 12,27 7,5 5,2 3,1 6,16 14,94 10,02 
MnO 0,15 0,14 0,19 0,15 0, 1 0,1 0,006 0,01 0,02 0,01 
MgO 21,26 13 .62 15 ,47 7,1 10 II 7,4 8,95 7,3 7,85 
CaO 10,16 13,03 9,65 22 ,2 17 ,04 15 , I 14,35 13,86 9.87 II , 13 
Na20 0,29 0,62 0,83 1,3 1,7 1,47 3,23 2,98 3.05 3,64 
K20 0,17 0,51 0,17 0.3 0,1 0,24 0,34 0, 19 1,34 1,18 
LOI 6,26 1,07 1,49 0,8 1,2 2,1 1,3 0,99 1,82 1,22 
Total 100,1 99,79 100 99,72 99,6 99,07 99,05 99,02 99,43 99,68 
v 87 217 48 95 113 47 248 45 276 159 
Cr 2410 185 3534 427 121 3 18 400 369 16 60 
Co 89 19 81 3 1 33 21 33 83 20 41 
Ni 1062 41 1715 324 261 19 132 97 1 17 68 
Cu 7 1 105 80 94 25 15 76 45 12 33 
Rb 0,06 33 1,1 I ,7 3,2 44 4,6 4,5 37 30 
Sr 23 199 25 97 131 228 140 73 128 100 
y 6,2 27 4,0 5,1 3,2 19 12,8 2,7 18 36 
Zr 28 74 12,3 29 20 93 28 17 95 219 
Nb 7,2 17 0.59 0,68 0,39 1,9 0,21 0,61 6,1 9,2 
Ba 395 6,5 II 9,0 29 47 19 161 209 
La 0,25 7,7 0,52 0,62 0,87 II 1,1 1,0 10 12 
Ce 0,94 16 1,2 1,7 1,8 23 2,9 1,4 22 24 
Pr 0,19 2,3 0,23 0,31 0,29 3,6 0,56 0,24 3,2 3,5 
Nd 0,94 8,6 1,2 1,3 1,4 15 2,6 1,01 12 14 
Sm 0,31 2,1 0,40 0.3 1 0,46 3,2 0,88 0.30 2,9 3,1 
Eu 0,13 0,82 0, 11 0,19 0,17 0,82 0,38 0,12 1.0 0,93 
Gd 0,5 2,6 0,57 0,56 0,52 3,5 1,19 0.42 3,5 3,6 
Tb 0,13 0.56 0, 11 0, 12 0, 12 0,56 0,25 0,06 0,6 1 0,8 
Dy 0,75 3,6 0,80 0,75 0,69 3,8 I ,69 0,54 3,9 4,8 
Ho 0,19 0,75 0,17 0,19 0,17 0,82 0,38 0,12 0,80 I ,05 
Er 0,5 2,3 0,52 0,44 0,40 2,4 1 0,30 2,3 3, I 
Yb 0,44 2,1 0,46 0,37 0,35 2,6 0,88 0,30 2.5 3 
Lu 0,06 0,3 I 0,06 0,062 0,06 0,38 0, 13 0,06 0,37 0.43 
Hf 0.68 2,3 0,3 1 0,67 0,47 2,5 0,68 0,32 2,3 5,5 
Ta () 0.75 0,04 0,21 0,01 0,29 0,03 0,42 0,52 
Th 0.66 5,3 0,46 1,18 0,69 5,0 0,79 0,48 4,5 7,9 
u 0.06 0,88 0,06 0,1 0,06 0,94 0,06 0,()3 0,80 1, 11 

Ghi chu : 1/ 119, 1/ 129, 1/90- Gabroit khoi Yen Chu , 732/86, 736/86 , 746/86- Gabroit khoi Khao Que', 
766/86, 770/86 - Gabroit khoi Tri Nang, N !Ill, N 1112- Gabroit khoi Cao Tri 

vo Trai D[{t , vi the' ch(mg toi xem xet dtc nguyen V<ti 111 £\u, CUC nguyen tO da't hie'm nhy CO ham IU'q'llg 
t6 n:ly trong mN ph~n ri eng se trlnh bay du'6'i day. thap ho·n v:l v(ti m:lu cao hon Manti nguyen thu)i 

Ke't qu <t ph:ln tlch cCtc nguyen t6 dat hi e'm a m¢t chut. Ham 1u'l;ng m<) t s6 nguyen t6 cla't hi e'm 

bi(ng I cho thay hilu he't dtc nguyen t6 ctat hi e'm nh~ c6 g i ~t tr! nhu' sau : Lantan c6 ham lu\)'ng tCr 

nh~ , cung nhu da't hi e'm n~tng deu c6 gia trj xap xi 0,25 ppm Mn I, 1 ppm ; Ce ILl' 0,94 de'n 2,9 ppm ; 

giCt trj cua n6 trong Manti nguyen thuy. Trong mN Pr tll' 0,19 de'n 0,56 ppm ; Nd tll' 0,94 Mn 2,6 ppm ; 
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Rb Th Nb K Ce Sr Nd Hf Eu Y Lu 
Ba U Ta La Pb Zr Sm Tb Yb 

Hlnh 1. Bieu do phan b6 nguyen t6 hie'm va da't 
hie'm die d2L gabroit CUa CaC kh6i phan J6p - phfln 

di 0 mien Bk Vi etn Nam 

Sm tt:r 0.31 Mn 2,6 ppm ; Eu tlr' 0, 12 de'n 0,38 ppm. 
l-l<tm luc;mg cite nguyen t6 dftt hi e'm trong cac da 
nay thttp ha n so v6i gabroit CLla khoi Cao Trl trong 
khoang tt:r I 0 de'n I 5 Uin . 

Doi v6i cite nguyen t6 da't hie'm nang, da s6 cac 
mitu c6 ham Iuong x:lp xi ham Iuong cua chung 
trong Manti nguyen thuy ; c6 mau c6 gi2t tri tha'p 
hon hoetc cao hon chLlt it. Ham Iuong m6t s6 nguyen 
t6 dCtt hie'm nang trong gabroit 6 cite khoi Khao Que', 
Tri N[mg va Yen Chu (kh6ng ke hai mau c6 thanh 
phan thach hQc chu ye'u Ia plagiocla) c6 cac gia tri 
nhu sau : Gd - 0,42-1,19 ppm, Tb - 0,06-0,25 
ppm, Yb - 0,30-0,88 ppm, Lu - 0,06-0,13 ppm . 

DCtc ctie'm phan bo cite nguyen to d{tt hie'm chuan 
ho[! theo Manti nguyen thu)i the hien 0 hlnh 2 cho 

La Pr Eu Tb Ho Tm Lu 
Ce Nd Sm Gd Dy Er Yb 

1/inh 2. Bi~'u do ph£m b6 nguyen t6 da't hie'm cac da 
gabroit cua cac khoi phan lop - phan di 

a mien B{tc Viet Nam 
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tha'y chung cteu gan nhu nfun tren m(>t du6ng ngang 
tren du6i I va c6 3 mau c6 dang chui nhe ve phia 
ben trai bi€u d6. Dac di€m phan bo nay kha giong 
v6i dac diem phan b6 cac nguyen t6 cta:'t hi e'm cua 
cac thanh tao mafic - sieu mafic trong cac t6 hQp 
ophiolit. 

III . TRAO o6r vA BAN LUAN 

De so s~mh d~c diem thanh phan vat cha't cCing 
nhlf vi tri hinh th~mh cac kh6i gabroit nghien cfru va 
a mfrc d6 nao d6 ban ve ctac diem ca'u tao dia chat 
va qua trinh phat tri en dia cha't khu vue, ngoai vi ~c 
xem xet dac diem phan b6 ham Iuong cac nguyen t6 
hi e'm va cta:'t hie'm chung tOi con dua vao vi tri cua 
chung tren cac bieu do ba ca'u tlr va hai ca'u tlr duoc 
xay dung theo tuang quan giCi'a cite nguyen t6 hie'm, 
cta't hi e'm va cite oxyt tao da. Tren bieu do MgO -
FeOt - AI201 (hlnh 3), chung ta tha'y da s6 gabroit 
thu6c cac khoi phan lop - phan di Khao Que·, Tri 
Nang va Yen Chu cteu nam trong tru6ng ctac trung 
cho cac d~t basalt hinh thanh 6 cac day nui giCi'a dai 
duang (MOR B), chi c6 1 mau nam trong tru6ng cua 
basalt dao dai duang va I m<iu nfm1 trong twang 
CUa basalt dito hoac ria Juc dia tich CUC, nhung cCing 
rat gan v6i du6ng ranh gi6i MORB. 

Vi tri hinh thanh cac da gabroit neu tren con 
duQc xem xet tren bieu do 3 ca'u tv Zr/4 - 2Nb - Y 

FeOt 

J-Jz'nh 3. Bieu do MgO-FeOt-AhO:~ cac da gabroit 
mien Sac Vi~t Nam (thea Pearce va nnk, 1977) 

I. Basalt trung tam t[tch gian , 2. Basalt t~to n(li. 
3. Basalt s6ng nui dai duang, 4. Basalt cung dao 

dai du·ong, 5. Basalt luc d!a 



(Meschede, 1986) the hi~n a hinh 4 cho thay ciic 
die'm bie'u di~n thanh phan cua chung phan bo kha 
tan man : c6 4 m~u nilm trong tn.rong basalt cung 
nui lila va toleit noi m~lng , 2 mau trong tnrong 
basalt song nui dai duong IO(it binh thuong (N
MORB), I miiu truang basalt song nui dai duong 
!oat giau (E - MORB) va 1 miiu trong tn.rong basalt 
noi mang. Nhu vay, theo bie'u do nay , cac da gabroit 
hinh thanh nen cac khoi nghien c(ru nilm chu ye'u 
trong truong basalt cung nui lila va MORB . 

Nb*2 

Zr/4 y 

Hinh 4. Bie'u d6 Zr/4-Nb ':'2- Y dtc da gabroi t 
mien Bac Vi~t Nam (theo Meschede, 1986) 

AI - basalt kiem n(>i mang, All- basalt kiem n6i 
mang va tholei t n(> i mang, B- basalt song nui d(_l i 

duong tlr nguon giau, c - tholeit n(> i mang va 
basalt cung dao, D - basalt song nui d'.li duong 

D~tc diem nguon goc va dieu ki~n hinh thanh 
dtc khoi gabroit neu tren dU'Q'c xem xet tren bie'u 
do Zr - Till 00 - Sr/2 (Pearce va Cann, 1973 ). Tren 

Zr 

Ti/100 

Hz'nh 5. Bie'u do Zr-Ti/100-Sr/2 cac da gabroit 
mien Bac Vi~t Nam (theo Pearce va Cann , 1973) 

lAB- basalt cung dao, CAB - basalt kil~m voi , 
OFB- basalt day dai duong 

Y/15 

Sr/2 

bie'u do hinh 5 dtc die'm bie'u di~n thanh phan cua La/10 Nb/8 

gabroit ph an bo kha tan nwn, trong d6 4 mau t~p Hinh 6. Bie'u do La/ ! 0-Y/ 15-Nb/8 cac da gabroit 
trung trong truong basal t kiem - voi , I mau thu(>c mien Bac Yi¢t Nam (theo Cabimis va Lecolle, 
tnrong cua MORB. 1898) 

Tie'p tl,JC xem xet d~c diem phan b6 cac bie'n 
]o(_li da tren bie'u do 3 cau til La/ 10- Y/15- Nb/8 
theo Cabanis va Lecolle , 1989 (hinh 6). Nhin tren 
bie'u do ta tha'y die'm bie'u di~n thanh phan cua cac 
nguyen to da't hi e'm cCing phan bo ra't tan m(_ln, tuy 
nhien cCing c6 3 mau t~p trung trong truong E
MORB, con lai trong dtc twang khac chi c6 I mi'i.u. 

Tinh hinh neu tren cho tha'y doi voi cac da 
gabroi t thUQC CaC kh6i phan lap- phan dj CO thanh 

I a- basalt kiem voi, I c- tholeit cung nui ll'ra, 
1 b- Jan nhau gifra I a va I c, 2a- basalt ll,Jc dja, 

2b- basalt bon sau cung, 3a- basalt kiem rift ll,Jc 
dja, 3b-3c - basalt song nui d(_li duong tlr nguon 

giau, 3d - basalt song nui d(ii duong 

phan th <J.ch hc;>c da dl;lng gom nhieu bie'n lo<;ti da 
khac nhau tll' sieu mafic Mn mafic sang mau. Yi¢c 
dung cac bie'u do hai ho~tc ba cau til• de xem xet vj 
tri kie'n !~tO va dieu ki~n dja dQng ]l,J'C hinh thanh 

303 



dn rat than trQng, boi Chung thuang kh6ng CO SU 
tap trung cao nhu d6i vai da basalt. Do d6, vi~c 
giai doan di6u ki~n hinh thimh va b6i canh kie'n tao 
CUa dtC kh6i gabroit phan Jap - phan di dn dLra 
tren ca sa nghien CLJ'U ke't hop diLC die'm phan bo 
ham Iuong cac nguyen t6 hie'm-ve't vai dac die'm 
ca'u taO dia chat khu VUC va Jan can . 

Trong cac nghien ClrU tm6'c day, khoi Tri Nang 
da du·oc xe'p vilo t6 hQ'p ophiolit Song Ma lll . Day 
Ia dai ophiolit da dJ1QC xac lap va ve tren ban diS 
dia cha't Yi~t Nam vil khu vue DNA. Con cac kh6i 
Khao Que' vil Nui Chua, (cac ke't qua phan tich cac 
nguyen t6 da't hie'm trong gabroit Nui Chua cLing 
cho ke't l)Uct tuong tLf nhu a Khao Que' I 12 J) .Cac 
kh6i nay phan b6 trong d6'i Phu Ngfr, xuyen car va 
gay sung hoa tram tich luc nguyen Ordovic - Silur 
sam thuc;>c h~ tang Phu Ngfr. Trong thilnh phan cua 
he tang Phu Ngfr, theo mar dt Gia Tong - Cha 
Chu. B[tc Can, ngoili dtc loai da chinh lil phie'n set 
xen cat ke't. bot ke't , con gap phiell ser silic. phiell 
sific \'cl pfn111 lJ'clO mafic vi\ cite )Op mong phun tril.o 
acid ; c6 d tha'u kinh da voi hoac set voi [91 . 
Ngoili ra trong d6'i Phu Ngfr con c6 cac the' sieu 
mafic nho dang keo deli ph6 bie'n tai khu VU'c Ban 
R in . Otc thilnh tao nily duoc [41 goi lil hop ph an 
ophio/ir Bcin Rin. [21 goi cac thilnh tao d6 lil d6'i 
oph iolit Thai Nguyen - Cao Ring Phil len tren tram 
tich luc nguyen Phu Ngi:i' lil tram tich - phun trilo 
Pia Phuong c6 tu6i Silur muon- Devon sam . 

Nhu vay, trong ca'u true Phu Ngfr ta g4p cac the' 
sieu mafic , gabro phan lap, phun trao mafic , phie'n 
sil ic . Day Ia cac thanh tao d4c trung die'n hlnh cua 
t6 hop ophiolit . 

NhLr da trlnh bay a tren , kh6i gabroi t phan di -
phan 16p Khao Que', v6'i nhli'ng dac die'm thanh 
phan hoa hoc, cac nguyen t6 hie'm vil ctat hie'm v6 
ca ban gan v6i MORB han cac kie'u khac. Chung 
lai phan b6 trong dai ca'u true Phu Ngfr duac ca'u 
tao boi cac thanh tao dia chat neu tren, do d6 c6 
the' coi kh6i nay lill~Qt h~ phan cua t6 hQ'p ophiolit 
Phu Ngfr. Ke't qua nghien cuu m6'i nay se g6p phan 
quan trong vilo vi~c xac lap su· t6n t<;ti dai ophiolit 
Ph(t Ngli' a Dong B{tc Vi~t Nam. 

ve tu6i hinh thilnh kh6i gabroit Khao Que', 
chung ta c6 giai han dLrai Ia tre han tram tich lye 
nguyen h~ tang Phu Ngfr, gi6'i han tren la granit 
kie'u Phia Bioc. Vai dtc s6 li~u dang c6, cac granit 
nay theo chung toi khong the' Ia T1n nhu Izokh da 
x£tc l ~p dli'Q'C (E.P. lzokh , 1965). Theo ke't qu il 
phan tich tu6i tuy~ t dcii m6i day bttng phuong phap 
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Ar/Ar cua Phan Luu Anh (trao d6i mi~ng) gran it 
Phia Bioc c6 tu6i 250 tr.n ; ke't qua phan tich cua 
E.P. Izokh (1965) cLing c6 gia tri gan tuong tu la 
245 tr.n . Chung ta bie't tu6i Ar/Ar thuang tre hon 
tu6i thuc te', do d6 tu6i cua granit Phia Bioc c6 the' 
c6 han nfra. Trong khi d6 kh6i gabroit Khao Que' 
lai hlnh thilnh sam han granit Phia Bioc vi trong 
gran it nay c6 chua cac the' tll da gabro CLla khoi d6. 

Ne'u xet v6 b6i canh dia chat , ta thay cac khoi 
nily lien quan ch~t che v6'i t6 hQp ophiolit Phu 
Ngfr. Do d6, vai nhfrng phan tich neu tren c6 the' 
cho dmg tu6i hlnh thilnh cac kh6i gabro it phan lap 
- phan di trong d6'i Phu Ngfr c6 th e' vao dau d6 
trong Paleozoi gifra - Paleozoi muon. Tuy nhien, 
de' xac dinh chinh xac hon tu6i hlnh thanh cua cac 
khoi gabroit neu tren can phai c6 nhi:i'ng nghien 
ClrU bO xung ve tuOi tuy~t doi ke't hQp v6'i nhu·ng 
phan tfch lich Slr hinh thanh va phat tri e'n dia chat 
khu vue tren quan die'm hoc thuye't kie'n tao m6'i . 

Klh LU~N 

Ke't qua nghien ClrU d~c die'm phan b6 cua cac 
nguyen t6 hie'm va dat hi e'm trong mc;>t s6 kh6i 
gabroit phan lop - phan di a mien Bac Vi~t Nam 
cho phep di de'n mot s6 nhan dinh sau : 

1. Cac nguyen t6 hie'm linh dong nhu : Rb, Ba, 
Sr c6 hilm 1 LI'Q'ng gan tuong duong v6'i ham 1 uong 
cua chung trong da basalt s6ng nui dai duong, rieng 
ham luang Th cao han, c6 le chung lien quan v6'i 
qua trlnh dong hoa cac da vay quanh. Nhfrng nguyen 
t6 hie'm kem linh dong c6 ham Iuong gan v6'i ham 
Iuong cua chung trong Manti nguyen thuy. 

2. D~c die'm phan b6 cac nguyen t6 hie'm kha 
phll'c tap , trong d6 xuat hien rat ro d! thuong duong 
cua Th , K vii Sr, tuy nhien nhln t6ng the' ta thay 
gan vai d4c die'm phan b6 cua chung trong MORB 
han trong OIB. 

3. Cac nguyen t6 Mt hie'm trong gabroit thuc;>c 
seri phan lap chuan hoa theo chondrit c6 d4c die'm 
phan b6 nhll' d4c die'm phan b6 cua chung trong 
cac da mafic- sieu mafic trong cac t6 hop ophiolit. 

4. Nghien cll'u d~c die'm phan b6 cac nguyen to 
hie'm vii ctat hie'm tren dtc bie'u diS tuong quan gifra 
chung vai nhau, chung ta thay cac da gabroit trong 
cac kh6i phan lop - phan di c6 cac diem bie'u di~n 
thanh phan thu·ang khong t~p trung va khong cho 
mc;>t ke't qua th6ng nhat, vi the' de' lu~n giai chung 
d n phai ke't hQ'p siX dyng cftc bie'u d6 mc;>t each 



chon loc voi v i~c phan tich cac dac di~m dja chat -
d u tao cua khu vvc. 

5. Tu nhfrng ke't qua nghien c(ru tren, cac tac 

gia cho rfmg cac kh6i gabroit phan dai 6 doi Phu 
Ngu Ia Khao Que', Nu i Chua Ia thanh vien cua t6 
hop oph iolit Ph(! NgCr. Do d6 tu6i hinh thanh cua 

chung cling phai trong khoang Paleozoi giCi'a-muon. 

Bili bao hoiln th ilnh voi SU' ho tro k inh ph i cua 

cte tili nghien c(ru khoa hoc co ban ma s6 : 

7 1.1 0.04' cac tac gia x in chan thanh cam on. 
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SUMMARY 

Characteristics of ree and trace elements of some 
gabbroid massifs in the Northern Vietnam 

Differentiated and layered mafic intrusions 
Khao Que, Tri Nang, Yen Chu are large gabbroid 
massifs in the Northern Vietnam . They are 
characterized by banded texture and have high Mg , 
low alka line and Titanium contents. The author's 
and others previous studies showed that they are 
perspecti ve in Cu-Ni mineralization and , silver and 
metals of platinum group . 

The results of analyses of trace elements and 
REE show that the mobile elements such as Ba, Rb , 
Sr have abundance equal to those in mid-ocean
ridge basalts (MORB), wh ile the less mobile elements 
have content closed to the primary mantle. REE of 
layered gabbroid series distributions normalized to 
chondri te are likely to the basalts of ophiolite 
complexes. Distributions of major and trace elements 
in two-, three-component diagrams are not clouded, 
however they are closed to the MORB. 

Khao Que and Nui Chua massifs occur in Phu 
Ngu Formation (0 - S1) consisting of terrigene 
sediments including sandstone, siltstone, silisic 
schist , mafic volcanics and small ultramfic bodies 
lengthened to the azimuth of sediments . 

Geolog ical and geochemical characteristics let 
us to propose that the mentioned differentiated and 
layered massifs are component of the Phu Ngu 
Ophiolite complex dating between Mid Paleozoi to 
the beginning of Late Paleozoi , but not T3n as had 
been proposed before . 
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