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1. MO PAU

Ving t&f xa xuwa di 13 ngudn khoang sdn qu¥ gia
duge con ngudi khai thic sit dung, Mic di vai trd
ban vi clia ving khong cén, nhung van gitt mot vi
ttf quan trong trong hé théng kinh t€ thé gidi. Trong
s6 18 nudc ditng ddu vé san xuat va sir dung vang,
lwong vang dy trit da dat t6i 29,5 ngan tan, trong do
67 % thudc vé nam nude phét trién 14 My, Pac, Phip,
Thuy Dién va Italy. Mudi mot Ngan hang trung
wvong va cac té chite tai chinh khong khal thac
vang, nhung cb tdi 9,8 ngan tdn vang dy trit [5).

Lurgng vang dy trif binh quan d4u ngudi cao nhat
& Phap - 45g, san d6 dén Dic - 35g, My - 32g, Anh
- 10g, Nga - khoang 3g. Binh quan ddu ngudi lugng
vang sit dung dé [am dé trang sirc, dic tién, & Bic
My va chau Au : 6g, Trung Pong : 12g, Dong A:
4g, Trung Qudc : > 1,5g [5]. Gia vang th& gidi cho
dén gin cudi nam 2007 da dat mitc cao nhat k€ tir
30 nam trd lai day

Qua mot vai sd liéu trén, cb thé thdy vang van
déng vai trd quan trong trong doi séng kinh t& - xa
hoi cha thé gidi va do dé viee tim kiém tham do
khai th4c loai khoang san niy ngay cing phét trién.
Téc do khai thic khong ngitng ting, dén cudi the
ky 20, lucng vang khai thac duge dd gdp 1,5 14n so
v&i nam 1970 (tir 1,4 ngan tan [&n 2,5 ngan tin).

Vé phuong dién khoa hoc, ¢6 rat nhidu cong trinh
nghién ci di sdu vio cac huéng nhu : mé hinh héa
cac kiu ngudn gbc quang vang, nghién ciru dac
di€m céc he fluit tao ving, phan loai cic ki€u md,
x4c dinh cac diéu kién dja dong luc cta qué trinh
tao khodng clta ving... Trén thuc (€, nhitng céng
trinh nghién ciru theo cac hudng niy di gop phdn
khong nhé vie sy thanh cong cha cac doanh
nghigp tim ki€m thim do va khai thac vang &
nthidu quéc gia.

E.P. IZOKH, A.S. BORISENKO

O mién Trung va Tay Nguyen (MT&TN) Viet
Nam, quiing hda vang bi€u hién kha rong rii, mac
du theo nhitng s& ligu hién nay, vé trit lugng khong
16m, nhung 14t c6 the do diéu kien khach quan, vigc
danh gia chwa ddy da va chinh x&c, do vy cin phai
tién hanh nghien ctru ti€p tuc nham ti€n dén nhing
nhan dinh sat thue hon vé tiém nang vang 0 day.

D& gop phén vio viec dinh hudng cong tac tim
kigm thim do loai khoang sdn quy hiém niy tai
viing MT&TN Viét Nam, bdi bao sé dé cap dén diéu
kién dja dong luc hinh thanh cic kide mo vang trén
co $3 nhitng s6 lieu moi thu thap va-két qué nghien
cltu b8 sung cla chiing 16i trong vai nam gin day.

i1, CAC KIEU MO VANG VA GIAl DOAN
THANH TAO QUANG HOA VANG

1. Cac ki€u mo ving

Vé cic kidu md vang vi giai doan thanh tao
quang hoa vang & khu vyc MT&TN da duge cong
bd trong [6, 11], & day chiing toi chi nhéc lai nhitng
ndi dung co ban nhat. :

Hien nay trén thé giéi chua ed mot bang phan
loai ndo dugc xem nhu chuén 'myc chung.. Mot thuc
trang c6 thé nhén thay 14, tieu chi cho cic bang
phan loai cia céc tac gid khac nhau phu thuoc vio
muc dich nghién ciru : danh gi v& mat kinh t€ cla
cac md quing, xay dung moé hinh nguén.géc hoac
danh gia diéu kién hoa 1y cla qua trinh thanh tao...
Vé téng thé c6 thé tém tat mot s6 nhém tieu chi
chinh ma cic tac gia khac nhau 4p dung dé phan
loai nhur sau :

- Phan loai theo mot s6 hinh miu di dwoe nghién
ctru chi tiét, vi du kiéu Carlin, ki€u Homestake va
kién Bendigo ...
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- Phan loai dua trén dic diém ciia moi trudng
Ki&n 1ao két hgp vdi dac diém thianh phin khoang
vat quang,.

- Phan loal dua trén thanh phdn cic di vay
quanh,

- Phan loai dya vao thianh phin khoing vt
quang va cic nguyén 6 cong sinh.

Pidu kién nhit d6, ap suit va ché do fluit cua
qua trinh thanh tao quang héa ving duge mo td
16ng ghép trong méi kifu mo khic nhau, déi khi
duge nhin nhin nhu mot tiéw chi cho bang phan
loai, chang han nhu ngwdi ta thidmg phéan chia cic
kiéu mo varg nhiét dich nhiét dé cao, nhiét do trung
binh vi nhigt do thap, cic kiéu méd cao sulfua va
thap sulfua... Cling ¢6 nhiéu trudng hop, cing trong
mét bang phan loai cla ciing mot tac gid, nhung
cac tiéu chi'dua.ra ciing khong théng nhét, ching
han nhu vira ding t6 hop nguyén 18 c¢ong sinh vira
ding 18 hop khoang vat cong sinh.

Ngodi ra cling c4n nhan thay, bdn chit cla qui
trinh thanh tao khoang hoa ving 14 mét qua trinh
phirc tap, mang tinh chéng g6i, k& thira, cho nén
doi khi phan chia cic kigu mo khac nhau dya trén
mot 58 dic didém nde do, nhung thuc chit ching lai
duge hinh thanh trong cing mot moi truong dia
dong luc, nhimg ddu hieu phat hién duoe ching qua
13 nhitng b phan rigng bidt duge béc 16 do su ning
1¢n, boc mon hay do cac hoat dong kién tao khac.
Chinh vi vay nhitng v&n dé lién quan té1 viéc phan
chia cic ki€u mo ving chi mang tinh tuvong déi, moi
trudng dia dong luc sdn sinh ra nhiéu kigu mo co
thé rat gidng nhau, syt khic nhau giita chiing co 1&
chi & didu kién hoa 1y cia qua trinh thanh tac.

Bin vé cic tiéu chi phan loai md vang khong
phai 13 muc tiéu ctia bai bio, do d6 viec phan chia
cic kidu mé vang c6 mat trén khu vie MT&TN Viét
Nam fi mot sy tdng hop k& thita cic cong trinh nghién
¢l truése, co bd sung nhitng két qua nghién ciru méi
cla cic tac gia bai bao. Phan chia cac kiéu mo vang
& Viet Nam noi chung va MT&TN ndi rigng duge
nghién cita trong cac cong trinh {3, 7, 9).

Thong ké cac diém khoang san vang khu vuc
MT&TN cho thdy, déh nay d3 ghi nhan duge 283
md, digm quing vi diém khodng hoa vang gdc vi
sa khoang, trong do ving gdc c6 22 md, 115 diém
quang vi 146 diém khoang héa. Ching tap trung
trong 9 viing (nit) quing chi y&u : Ba N3, Béng
Mieu va Kham Ditc & ria bic kh&i nho Kon Tum;
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Dak To, Sa Thdy va la Meur-Ta Tai thuoc ria tay,
Kon Chro, Tring Sim vi Ta Nang thudc ria nam va
dong nam ciia khéi nho Kon Tum.

Dua vio ¢d sd phan loai vi hé théng héa cac mé
vang hién dang thong dung & Nga cling nhu § Viét
Nam, ¢6 chi ¥ tdi nhitng ndi dung mdi trong cdch
phan chia va dinh danh ki€u md cha nhiéu nudc khic
va dua theo két qua nghién ciru cic bidu hign quang
hoa vang clia 7 viing (nt) chi.yéu trén dia bin MT
&TN (Kham bic, Bong Miéu, Sa Thiy, Dak To,
Kon Chro. Ta Ning, Trang Sim véi 22 d6i twong),
Trin Trong Hda va nnk (2005) di ti€n hinh hé
thong hoa cic mo da nghién ciry. Két qud cho thiy
ving & khu vyc nghién ciru thude vé 6 kiéu mo :
vang - thach anh - sulfua, vang - antimon, vang -
thach anh it sulfua, vang - bac, vang skarn vi Cu-
Mo porphyr chita vang, trong d6 Kiéu mé ving -
thach anh sulfur ¢6 the bao gém mot s6 phu kiéu
{Au-pyrotin-chalcopyrit, Au-galenit-sphalerit) dua
vio t6 hop khoing vat quing cong sinh [9].

2 Cac giai doan thanh tac quing hba ving

V& cic giai doan thanh tao quing hoa vang trén
khu vue MT& TN, trong cic nghién citu trude day
¢ nhitng ¥ kién khac nhau : hai giai doan - Paleozoi
mudn - Mesozoi s6m va Mesozoi muoén, mot giai
doan chil y&u - Mesozoi muén. Trong céng trinh
nghién cfiu tdng hop gin day [3], trong nam thoi
dai sinh khodng dugc phan chia (Tién Cambri - AR
- PRy, Paleozoi sém - gilta - PZ; ,, Paleozoi muon -
Mesozoi s6m - PZ; - MZ,, Mesozoi muon - MZ,,
Kainozoi - KZ), vang ¢0 mit trong bdn giai doan,
trong d6 giai doan Mesozoi mudn duge col 1a giai
doan chil y&u tao nén bd mat sinh khodng ving khu
vue nghién ciru. Diéu ding noi o day i, trong cic
nghién ciru truée day, viec xic dinh tudi cua khoang
héa vang méi chu y&u dua vao quan hé dia chat,
chua ¢b cic 56 ligu phan tich tudi déng vi quang dé
khang dinh.

K&t qua phan tich wdi dong vi bang phuong phap
AT-Ar dya trén co so cac khodng vat trong mach
quang (thudng 1a sericit) cho thay khodng hoa vang
& MT&TN duge thanh tao trong hai khodng tdi :
Permi-Trias - 248-227 tr.n va Creta - 115-101 trn
{hdng I} [6]. Nhitng tu ligu thu dugc cling cho thay,
chc mé hodc bidu hién quing hda vang Permi-Trias,
chl y&u phan bd & phén phia tay cia khéi nho Kon
Tum, doc theo déi trugt ép Permi-Trias Po Ko kéo
dai tit Kham Dirc (c6 thé 13 khu vue Hién) dén Sa
Thdy va khong loai trlr kha nang dén tan lameur



latae. Con cic mé va di€ém quang vang tudi Creta
chu yéu phan b& & phia nam, d6ng nam va déng bac
ctia khai nho Kon Tum (cic khu vyce ; Bong Mieu,
Kon Chro, Trang Sim va Ta Nang). Vi tri cia cic
nitt quing vang véi tudi déng vi duge xac dinh duge
thé hién trong hink 1. Nhu vay, xét v& méi lién quan
clia quang héa voi hoat dong magma, cac biéu hién
quiing hoa ving cé mic wdi 248-227 tr.n tring vé

thoi gian (va khéng gian) véi cac hoat dong magma
- kién tao Paleozoi muon - Mesozoi sdm (chll yéu
Permi-Trias) va 129 - 101 tr.n - v&i hoat ddng magma
- kién tao Mesozoi mudn (chd yé&u Creta) cia ria
dong nam dia kh6i Dong Duong [11], Tom tit dic
diém dia chat, khoang vat va dia héa quing cua
cic mé v di€m quing thude hai giai doan quang
héa nay duoc trinh bdy trong béng 1.

Bidnyg ]. Dac difm quing hoa va tudi thanh tao cla cac bidu hign quing hoa vang khu vgc MT&TN [1, 6]

Tuéi khoang hoa Pic diém dia hoa

Trang Sim)

. y _ . sc didm dia chi ia hi
Giaidoan Kiéu quang hda  Dic diém dia chit (Ar-Ar. Tr.n) (chc nguyen t6 chi thi)
Cu-Mo-(Au) P xigt truot 4 Trias (gia dinh, Sa Thiy) Cu, Mo, Bi, (Au)
Porphyry kinh tuyén
Mo-W{(Cu, Bi) - 234,140,9 {Ngoc Tu) Mo, W, Cu, Bi, Te,
Mesozoi greisen (Au)
O Au-skarn - Cu, Mo, W, Bi, (Au)
oy s i aa 248.8 3,1 (Bii Go)
T!mch anh-sulfur- Mach:m cic d(,n. 236 2.5 (Bai Gi6) Pb. Zn, Cu, Bi, Te
ving (Au-Cu, Au-  dép vd trong doi 7 +4 (Rii Gid (Mo, W), (Au)
Pb-Zn) xi€t truot 227 $4 (Bai Gio) T
228 +2.6 (Pak Roong)
Au-Sb Creta gid dinh Sb, (Hg), Au
Thach anh-sulfur- Mach va d&i mach A .
Au: Au-As 4 v¥ tuyen 129, £5,6 (Ta Nang ) As, P_'b’ Zn. $b, Au
M : 112,7 £1,3 (Ho Gdn)
€80Z01 2 . 150-115 (Nbi Kém) :
Kiéu khoan
mudn A Pbzn - 1156 20,6 (Kon Fam)  Pb, Zn, Cu, As, Sb, Au
114,7 £1,5 (Kon Fam)
101,3 +0,8 (Kon Fam)
Au-Ag Doi4vy tuyen  Sau Cretasom (giddinh, — py 7, o Te Ay

II1. BOI CANH BIA BONG LUC
1. So Itoc vé hé magma - quing

Khi néi dén viéc xéc 1ap bsi canh dia dong luc
cha qué trinh phat sinh vi hinh thianh quing hoa
thuémg phai xem xét té hop cic qua trinh noi sinh
din toi sr hinh thanh dung thé magma, fluit chira
quing vi mdi twong tac gilta chiing. Noi cich khéc,
cdn phéat xem xét qué trinh quang hoa trong mot
chudi su kién duge khai quat héa trong khai niém
hé magma - quang. B&i canh dia dong lyc thanh
tao clla quing héa ciing chinh 13 béi canh dia dong
luc ma trong d6 hé magma - quang hoat dong,

Hoat dong cia bat ky mot hé magma - quing

nio ciing x4y ra trong thoi gian dai va thudng la
trdi qua ba giai doan : phat sinh, phét trién va tieu

vong. Tuy nhién, su xuat hién va tiéh héa cua nhiing
hé magma - quing d6 véi sy hinh thinh cac nit
quang hoac tham chi 13 dai sinh khoang khong thé
tach rdi véi cac qua trinh kién tao. Cac nghién clru
vé cic hé magma - quing trong pham vi cac dai cdu
tric udn nép di chi ra cic nit magma - quing cu
thé chi 13 bi€u hien vat ch4t mang tinh dia phuong
cia hé magma - quing théng nhat co tinh khu vire,

2, Su hinh thanh quing hoa ving khu vue
MIT&TN '

Su hinh thanh quang héa vang khu viee MT&TN
lien quan dén hai qua trinh tao ndi : Indosini va
Yanshanian,

Lanh thé Viét Nam thuoc phin dong nam cia
dai luc dia Au - A, phia tay vd nam dugc boc bdi
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i clc da granulit va chamokit trude diy thudng

dugc cho 13 Arkei thi hiiu hér co cac gia tr
“ xung quanh 252-245 tr.n [20, 21|. Tuy nhién,
phan tich téng hop vé lich sit hoat dong bién
chat cha khdi nho Kon Tum (bao gdm phin
nhan Kannak va ven ria clia nd) ¢6 thé cho Kon
Tum 14 mot thue the craton cé duoc tach ra tir
Gondwaland [3, 17, 21, 31]. Minh ching cho
diéu nay 1a ket qua dinh twdi déng vi cla granit
Song Re, trong do gia tri 2500 tr.n chi ra hop
phin c6 nhal cia vé Trai D4t khu viee Kon Tum
dugc magma dua lén trong pha magma - kién
tao Paleozoi som (410-450 tr.n) [21] trude day
i thudng duge thé hién 1a Proterozoi sdm |34]. Két

qua phan tich U-Pb zircon (SHRIMP) trong

granit biotit kh&i Ngoc Tu (Pik To, Kon Tum)

cua cic the gid bai bao ndy ciing cho thiy nhan
2 clia mot s& hat zircon ¢6 tudi discordia 2294
*15 tr.n, trong khi tudi concordia clia zircon
magma tuong tng vadi Trias - 239 4 tr.n (tii
lieu chua cong ba). Phén ria phia bic cla khai
nhé Kon Tum phé bién cac thanh tao cla 1ép
phit Proterozoi mudn - Paleozoi sém - giita,
duge coi 1a di chi clia Paleotethys va c6 khi
duge mo ta nhw mot cdu trac 1op phi dic tha.

Tew [tEN 11 [

Hinh I. So d6 phan b8 cic ndt quang ving khu vye
MT&TN

L

Trén sa d6 the hien twdi thinh tao cla quing hoa ving
theo két qua xic dinh Ar-Ar (séicit trong mach quing)

[6. 9]

ria luc dia tich cuc Sunda, phia dong dugc boc bédi
cung dao Philipin, 14 hop phén cia hai don vi cdu
tric 16n trong khu vire @ phin Dong Bic Bo thude
dja khdi Bic Viet Nam - Nam Trung Hoa (dia kh6i
Viét - Trung [31]), phag con lai thuge dia khoi Dong
Duong, Su gén két giita hai dia khéi ndy dién ra vio
Paleozoi mudn - Mezozoi sém qua ddi khau Song
Mi [24, 31]. Ving MT&TN thutc phén phia dong
nam cla dia khsi Déng Duwong hay cén goi la luc
dia Indosini va trén binh dé cau tric khu vyc no
chiém phdn dong nam clia dai tao nii Trudng Son
(dai tao ndi Indosini).

Lich sit phat trién dia chat khu vue MT&TN co
1& d3 bit ddu tir Arkei |3, 31} hodic Proterozoi sém
-2500 tr.n dén ngay nay, trdi qua nhiéu bién cd phirc
tap. Truée hét db 13 sy hinh thanh va tién héa vo uc
dia c6 ctia khéi nho Kon Tum trong nhiing nam gén
day, xung quanh sy t6n tai clia nd dé ndy sinh nhiéu
¢ kién khac nhau do két qud phan tich tudi dong vi
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wew Cin phai ndi, cac ddu higu vé lich sir tién hoa
chia craton ¢d Kon Tum trude Paleozoi sém-
gifra khi mo nhat, rdi rac, khong cho phép tai
hién mot cach ddy di va rd nét cac su kién nay.
Cic nghién ciru v& dic diém bién dang déo uon
nép ciing chua ghi nhan dugc dau higu cla pha
bién dang c6 hon Indosini. Biéu hién cla hoat
dong magma kién tao Paleozoi sém-gifta 18 nét nhat
¢6 18 1a su ¢d mat cia granit kiém voi (khai Dign
Binh) c6 tudi 424-380 tr.n [20], granit Song Re cé
tudi 436 10 tr.n ma Trin Ngoc Nam [21] dd ghi
nhan duge. Sy kién "Silur” nay (431 +]2 tr.n theo
cac gia tri thu duge tir nhan cla zircon) ciling biéu
hién trong granit Trias Ngoc Tu néu trén (11 liéu
chua cong ba).

Sy kién dia chat co dau &n dam nét nhat 1a hoat
dong tao nii Indosini lién quan t&i qua trinh dong
kin Paleotethys vi gan két dia khéi Pong Dueng
véi dia khoi Bac Vigt Nam - Nam Trung Hoa, dén
dén sy hinh thanh dai uén nép Trudng Son. Theo
chc phan tich clia Trin Trong Hoa va cong su, hoat
déng tac nii Indosini co thé da bat ddu tr Carbon
mudn, & rét hon 1 vio Permi va két thilc dau da
vio Trias som-giita [1, 9, 10, 13]. Trén thuc t&,
biéu hién cua hoat dong magma sau va cham cla
dai tao nli ndy c6 thé con kéo dai dén cudi Trias-



diu Jura. Két qud phan tich tuéi déng vi phéng xa
zircon (U-Pb, SHRIMP) trong cac dai mach granit
porphyr xuyeén cét granitoid Permi-Trias & khu vuec
Sa Thdy ching t6i mai thu dwoe cho thiy ching
con duge hinh thanh vao khodng 220 tr.n (tai ligu
chua cong ba).

Doc theo dai Trudng Son, trén linh thd Viet
Nam, ¢6 thé ndi 14 bit ddu it khu vuc Mudng Té -
Lai Chau thudc cyc tiy bac dén MT&TN rat phé
bi¢n cic td hop niti Ikra - pluton va pluton mang cic
dic trung ciia magma tao nii Indosini {10, 13],

Nhimg nghién ciru gdn day cua cic nha dia chét
Lieén doan INTERGEO cfing ghi nhan su c6 mit cic
granit kiém voi va granit cao nhom wdi Permi-Trias
trén linh thé CHDCND Lao ké can |2]. Déng théi,
cic san pham clia hoat déng magma tao ndi Indosini
con phat trién réng rii trén hdu khiap khéi nhé Kon
Tum va dugc thé hién tren ban d6 dia chat ty le khac
nhau vdi cic phitc hé Bén Gidng - Qué Son, phirc hé
Van Canh va cac di niiliva hé ting Mang Yang, Cac
nghién citu vé hoat dong magma thudc phan ria cyc
nam cha khdi nho Kon Tum gdn diy, cling ghi ahan
su ¢ mat cla che da nij Iira trung tinh (andesit,
andesitodasit) tudi C-P & khu vue Chau Thai (3],
granit Permi-Trias (245-207 tr.n) & vang thém luc
dia Nam Viét Nam [8, 28). Nhu vay, c6 thé thay,
trén toan bo ria déng va dong nam cua dia khéi
bong Duong déu ghi nhan duge cic vét tich cita
hoat dong magma Indosini va cac t6 hop nii lia -
pluton Mesozoi muén & day rd rang phat trién trén
"méng" tré nhdt 13 Indosini. Viéc phén tich téng hop
vé dia hoa va déng vi cic & hop magma Permi-
Trias doc theo ria dong dia khoi Dong Duong (phdn
linh thd Viet Nam) cho phép thé hien tuong doj ddy
du cac dau hiéu nhan dang clia qua trinh tao ndi
Indosini theo co ché€ hit chim [10, 13]. Day 1 mot
chudi t6 hop magma mang dic trung cla mot ria luc
dia tich cuc phat trién dudi tic dong cha su kién
déng kin Paleotethys.

Mot trong nhing diém ding chi ¥, hoat dong
magma Permi-Trias khu voee MT&TN hodn toan
triing vé mat thdi gian véi cac hoat dong bién dang
(252-245 tr.n) doc theo cac doi Kham Bire - Ps Ko,
Tam Ky - Phuéc Son, Tra Béng & phia tay va béc
khdi nho Kon Tum ciing nhu ngay chinh trong
phan "nhan" cua né ma nhiéu nghién, ciru gin day
d3 ghi nhan {15, 16]. Su phat trién rong rai cic sdn
phdm ctia hoat dong magma - kién tao Indosini va
ddu 4n san dam cba qué trinh tao nii nay di xoa
nhoa ddu vet clia cac qua trinh trade do lam cho

viéc i lap lich sit trude Indosini rit khé khan va it
cb nhiing Iy gidi dong nhat.

San phdm cha hoat déng magma lién quan véi
qué trinh tao ndi Indosini rat phong phil va da dang.
Cac t6 hop nii 1a - pluton khu veec MT&TN chi
thi cho bdi canh dia dong luc lien quan dén tao nii
Indosini bac gém : andesit-dacit hé tdng Dic Lin
(C-P [3]), granit kiém voi kidu ria luc dja tich cuc
phirc hé Bén Gidng - Qué Son (260 tr.n [13]), granit
cao nhém kidu dong va cham (248-245 trn [18])
ktéu Hai Van, trachyryolit-monzo-granit kiéu sau
va cham Mang Yang - Van Canh [T2; [3]. cac dai
mach mafic kiém va siéu kidm kali (246 - 228 (r.n
|11}, cic dai mach granit porphyr (242-220 tr.a, tii
ligu chura cong ba). Nhitng ddu hiéu vé& ham lugng
cAc nguyén & hi€m, dit hiém va déng vi trong cac

" bién loai da thudc cic thanh tao trén, di minh ching

cho két luan nay (hinkh 2) [13]. Nhu vay, vai tudi
thanh tao dwuge xdc dinh chu yéu trong khodng
236-227 tr.n, cic biéu hign quang hda ving khu vuc
MT&TN rd rang lién quan chit ché voi cic hoat
d6ng magma Permi - Trias trong todn bd qua trinh
rao 1ap dai udn nép Trudng San, song ¢6 I gdn gili
nhdt va s nhat [4 v&i giai doan sau tao ndi (néu
cdn cir vao tui thanh tao ¢4 magma va quang). Tuy
nhién, ciin phai nhan manh mot didu 13 con mét van
dé can duoe nghign citu thém dé xac dinh (nhung
khong dé dat dugc) - thoi gian tich fiuit mang
quang ra khdéi hé magma - quing.

Sw kien dia chat quan trong thir hai gop phin
lam cho khu vuc MT&TN tré thanh mot mét xich
trong dat tao nii Mesozoi mudn tdy Thai Binh
Duong 14 sy hinh thinh segment nii la - pluton
Mesozoi mudn (cha yéu Jura-Creta) PaLat, Chiing
tdi coi sw hinh thanh cac t&-hop nii lita - pluton
kiém - voi thudc giai doan ndy la két qud cua qué
trinh phi hay ria luc dja Indosini (hoat hoa) dudi
thc déng clia mang Théi Binh Duong vao Mesozoi
muén va nd co thé chi la mét phan doan (segment)
cuz mot dai nii lira - pluton ¢6 quy mé 16n hon
[{9]. Nhitng dac trung vé€ thanh phidn dia héa va
déng vi cla cac thanh tao magma & day, nhu 8
hop da phun trdo - xam nhép kigu DBéo Bao Loc -
Nha Trang - Pinh Quan - Péo Ci (J;--K)), t6 hop
da phun trao x4m nhap kiéu Don Duong - Ankroet
cao nhom (K), dd duoc mo ta chi tiet va kha ddy du
trong nhiéu céng trinh gdn day [3, 9. 26...], vi
thé, trong bai bao nay, chiing t6i chi trich din cac
bi€u d6 dia hoa téng hop minh chiing cho bdn chit
lién quan 161 hoat dong hit chim mang d4u an Thai
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Hinh 2. Dac diém phan bé ham luong cc nguyén t hiém-vét trong cic t6 hop nii hia - pluton Permi - Trias dai u6n nép Trudng Son trén cc biéu d6
téng hop chudin héa theo thanh phén chondrit (A) v mantt nguyén thuy (B) [13]. A1-2 - cic t6 hgp andesit-dacit C-P, B1-2 - granitoid kiém v6i (260
tr.n), C1-2 - granit cao nhom (248-2435 tr.n), DI-2 - trachyryolit vA monsogranit To.4

Binh Duong ciia chiing (hink 3). T4t cd nhitng s0 lieu thu duge the hién d
nét cac t8 hop nii lda - pluton Mesozoi mudn i sdn phdm cua hoat dong
magma kiéu ria luc dia tich cuc v hoin toan c6 th€ coi segment niii lira -
pluton Da Lat 12 mot hgp phén ciia ria luc dia Dong A, bao gém Vién Dong
(Nga) va Dong Nam Trung Quéc, néu chdp nhan mé hinh trugt bing trai clia
khéi Pong Duong doc theo dai dirt gy Song Hong trong Kainozoi dui tac
dong cha va hiic 4n Do - Au 4 ciia Tapponnier (1982) [25]. Cc tii liéu phan
tich v& tudi déng vi (U-Pb va Pb-Pb) clia Nguyén Thi Bich Thiy (2004} d6i voi

cic granitoid di Pa Lat cho thay ching chil yéu nam trong khoang 110-90
tr.n [30], con tdng hop theo [3], cic hoat ddng magma (chl yéu xam nhap)
déiPalatcd thé xudt hien sém hon (150- 140 tr.n) v muon hon (R0-70 tr.n),

Ciing nhu su bidu hién rong rii clia hoat dong magma Indosini, cic da
4 ndi lira va xam nhap Mesozoi muon khéng chi khu trii trong pham vi dai
"uén nép” Pa Lat ma xam nhéap cd ¢ ving ria bic va ria nam cda khoi nho
Kon Tum. Biéu hién rd rét nhat 12 loat cic xAm nhap nhé thinh phén felsic
4 kiém (97-85 tr.n) [3] canh khéi granit cao nhom Trias (248-245 tr.n [18])
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Hinh 3. Dic digm phan bs him luong cic nguyen t& hiém-vét trong cic t8 hop nii lita - pluten Mesozoi
muén Pa Lat trén cac biéu d6 téng hop chudn hoa theo thanh phin chondrit (a, ¢)
vi Manti nguyén thuy (b, d) [6, 34]

chira thi€c Ba Na, Két qua phan tich tdi déng vi
(Ar-Ar) clia chiing_t6i d6i véi dai mach lamprophyr
kiém kali vd granit porphyr xuyén cét granitoit
dugc x&p vao Permi-Trias [34] khu vyc Kon Chro
(Gia Lat) cho gia tri 115 tr.n (lamprophyr) va 101
tr.n (granit porphyr) tuong (ng v&i Kreta [1]. Nhidu
gia tri xac dinh tudi déng vi granit trong cac ving
phéat trién cac thanh tae magma Permi-Trias thé
hién chiing 1a san phim clia hoat dong magma
Mesozoi mudn |3, 34]. Nhu vay, véi tuéi thanh
tac chit yéu nim trong khoang 115-101 tr.n (theo
cac 56 lizu hién c6), cac biéu hién quang hda vang
hodn todn tring hop voi giai doan biu hién manh
hoat dong magma loat kiém voi véi cac t6 hgp niti
Ira-pluton dac trung Déo Bao Loc - Dinh Quan va
Nha Trang - Déo Cd, nghia 12 giai doan hit chim
manh trong didu kieén nén ép 1a chi ydu.

Tir nhitng diéu trinh biy trén ¢6 thé di d&n hai
nhan dinh :

a) Phin lanh thé phia déng vd dong nam dia
khdi Dong Duong chiu tic dong manh. cua hai qua
trinh : Paleotethys vao Carbon-Trias va Thai Binh
Duong vio Jura-Kreta v&i cac ddu #n' riéng biét,
song 1éng ghép vao nhau. Vi the, khong c6 mot
ranh gidi rd rét gifta cic doi cdu tric thong qua su
bi€u hign clia hoat déng magma ma thudng thdy su
phdi kham, chéng 1dp. Su thanh tao quang hda noi
sinh ndi chung, quing hodéa vang noi rieng & khu
vic MT&TN trong diéu kién gizo thoa cia cic boi
canh dia dong Iuc 13 mot dac diém can duge tinh
dénh trong cic nghién cftu xay dung mé hinh thanh
tao quing trong cic nghién citu tiép theo.

- Tinh phirc tap, da ky cia hoat dong magma cd
ban chét kién tao (va dac trung dia hoa) gdn giii nhau
{(cting lién quan dén hit chim) 13 mot trong nhimng
nguyén nhin tac nén su giong nhau vé sinh khoéng,
ch biet 1a sinh Khoang vang. Vi tri clia khu vge MT
&TN luén 14 phén ria luc dia trong maot thai ky dai
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cla lich st phat trién dia chat khu vue, it nhat 13 tir
Carbon (c6 thé con sém hon nita theo kign gidi vé
sy hinh thanh cac cdu tric trwde Indosini cita nhiéu
tic gia), ¢b 18 di dnh hudng 1on dén bd mit sinh
khoang vang cta no.

3. C6 hay khdng cic bidu hién quing héa ving
trudc Indosini vi sau Thai Binh Duong ¢ khu vire
MTETN _

Dén Kainozoi, Bic Bé va Bac Trung B6 chiu
anh hudng manh cda hoat dong tao niii Hymalaya
lién quan dén dung do An Do - Au A. G Tay Bic Bs
{khdi nang Fansipan - Song Héng va ké can) hinh
thanh mot loat thinh tao magma néi mang lién quan
tdi tdch gidn noi ming nhu hiu qud cla tic dong
va cham ndy céc td hop noi lira - pluton kiém kali
v sigu kiém kali pre-kinematic rift Song Pa (42-30
tr.n), cac thanh tao mafic-siéu mafic va granit syn-
kinematic (35-25 tr.n) d&i Fansipan va Song Héng,
cic granit post-kinematic (24-22 tr.n) |12, 14]. O
Bic Trung Bo (kh&i Bi Khang), cac bign dang Kaino-
zoi (22-24 tr.n) biéu hién dudi dang cic granit,
pegmatit anatexis [17; 19]. Biéu hign quing hoa Au-
Cu (mo Chinh Sang & Lai Chau) trong cac thanh tao
tram tich - néi lira he tdng Pu Tra tdi Paleogen (35-
30 tr.n) cfing nhu cac bi€u hién quing héa Mo-Cu
¢t chira ving trong granit Y& Yén Sun (35 tr.n) 14
nhitng minh chitng rd rét cho biéu hién khoang hoa
vang lién quan tdi cic hoat déng mdgl’hd kién tao
Kainozoi trong diéu ki&n cua va cham An bo - Au
A [12]. Trén lanh thé Trung Qudc, doc theo ddi anh
hudng cita va cham tao nii Hymalaya ciing ghi nhan
duge cic bidu hién quing héa Au-Cu, Cu-Mo-Au
porphyr (33-30 tr.n) lién quan t&i hoat dong magma
kiém (monzonit, granosyenit, syenit, minet) |32]
du6i dnh hudng cia tac dong va cham nay.

Trong khi db, trén viing MT&TN, sau hoat dong
chi y&u nén ép lau dai ti Paleozoi mudn dén Meso-
zoi muon, ché do cang gidn chi€m wu the d3 din dén
viéc hinh thanh cic cdu tric dang rift duge 1ap diy
boi trdm tich N. Biéu hién cta su hinh thanh cac rift
not lue ria luc dia nam Viét Nam vé hoat dong mag-
ma ¢6 1€ 13 cic dai mach mafic (kifu Ci Mbng) c6
tui Paleogen (60-40 tr.n [3]) v chua dugce nghign
citu chi tiét. Sau do, trén hau khap khu vuc MT&TN,
hoat dong ndi Lia muén hon (17-0,6 tr.n) xdy ra
rdm ro v&i su hinh thanh cic trudng basalt rong 16n.
Sy hinh thinh cic basalt niy lién quan t&i tic dong
cia plume Manti c6 thé ¢6 quy mé rat 16n.
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Theo cic tai ligu dd cong b, trén linh thé cic
quéc gia thude ria dong luc dia chau A, khoang hoa
viang duge hinh thinh trong nhiéu giai doan khac
nhau. Theo [33] c6 bon giai dean tao nili sinh quing
quan trong nhat trén lanh thé Trung Quéc : 1. giai
doan Variscan - Paleozoi muon (405-270 tr.n), giai
doan nay din dén gan két giita cac luc dia ¢d Angara,
Bic Trung Hoa va Duong Tir ; 2, giai doan Indosini
(270-208 tr.n) dén dén sy va cham gitta craton Béc
Trung Hoa v&i Nam Trung Hoa ; 3. giai doan Yan-
shantan (208-90 tr.n) chiu anh hudng manh ciia qua
trinh hiit chim mang Izanagi-Thai Binh Duong xudng
dudi ria dong Trung Hoa ; 4. giai doan Hymalaya
(<90 tr.n), dung do giita gurd luc dia An DC) véi Au-
A. D8i véi cac cung nai lira ¢ Dfmg Nam A, hiu hét
chc mé vang trong dé ¢d cic md Cu-Au porphyr vi
Au-skarn, dugc hinh thanh trong ba khodng giita ctia
chc gial doan tal hoat dong ki€n tao hon 1a trong
gué trinh hit chim én dinh théng thudng, Ba théi
ky téi tao mang (plate re-organization} va cac giai
doan khodng héa vang, vé ngudn géc ban dau, tao
nén do va cham giira craton chau Uc véi cung Phili-
pin vio 25 tr.n trude, Gial doan khodng hoa thir hai
vio gilta Miocen tuong Gng vai thdi Ky tai tao méng,
k€& sau sy nang lén cua dia khéi Pong Dueng va ket
thic tich dan cua bién Nam Trung Hoa viio 17 tra
trude, Tuy nhign phin lén cic md quy mo 16n nhat
dugc hinh thanh tir 5 tr.n trong mot doi kéo daj tir
Pri Loan dén dao Solemoen vao giai doan rit quan
trong clia qué trinh ai hoat dong kign tao, Qua
trinh tai hoat dong kign tao nay kéo theo su thay
d0| duang nhién trong chuyén déng giita cac mang
An-Uc va Thai Binh Duong trong khodng 5 dén 3,5
trn, k& sau su va cham giita cung Philipin véi
mang Au A & Dai Loan (1, 23].

Nhu vay, trong lich sit phat rién dia chdt khu
vuc MT&TN ghi nhin duge bdn mée chinh sau ;
truée Indosini, Indosini {Paleozoi muon-Mesozoi
sém), Thai Binh Duong (Mesozoi muén) va Kaino-
zoi, Trong cic bol canh dia dong luc mo ta trén, cic
md ving & khu vuc nay hinh thinh chi yéu trong
cac giai doan giita, d6 1a Paleozoi muodn - Mezozoi
som (Trias) va Mezozoi mudn (Creta), su phan bé
trong khong gian cia ching bi khéng ché& bdi cac
ddi trugt ép va cac dit gy quy mo khic nhau, Su
¢d mat hay ving mit cic biéu hién quing héa ving
trudc Indosini cling nhy Kainozei dang 1 cau hdi
1on dat ra cho cac nghién ciu sinh khodng & Viét
Nam. Lam sang 6 van dé vira néu s& cd ¥ nghia rat
quan trong trong viéc dinh huéng tim kigm tham
do loai khoang sin quy hiém nay,



KET LUAN

Nhiing noi dung trinh bdy trén cho phép rat ra
mot 86 két luan sau -

l. Trén khu vuc MT&TN Viet Nam tén tai 6
ki€u mé vang (theo taj ligu hign co), ching duoe
hinh thanh trong haj khodng tdi : 248-227 trn va
129-101 tr.n.

Boi canh dia dong Iuc hinh thanh cic hé magma
- quang vang noi trén lién quan chi y€u vdi hai hoat
dong magma - kién tao chinh - hoat déng tao nii
Indosini do khép kin Paleotethys va gan két dia kho6i
béng Duong véi dia khei Bie Viet Nam - Nam Trung
Hoa ; hoat dong magma Kién tao Mesozoi mudn
duoi dnh hudng ciia hat chim Thaj Binh Duong. Noi
céch khic, ching 13 nhimg sin pham ctia qua trinh
tao nti theo co ché hat chim dai duong - Iuc dja,

2. Lan ddu den & Viet Nam, tudi déng v
khoing héa vang dvoc xéac dinh dua trén sdn phim
bien déi canh mach va di thy duge nhiing két qud
rit ¢6 gid tri, tuy nhién s6 Irong phan tich va dién
nghién ciru con rat han che, cin tigh hanh mé rong
khong chi trén pham vi MT&TN ma trén toan bo
phindong va dong nam dia khoi Dong Duong {thuac

linh thé Viet Nam) d€ kiem chiimg su c6 mit hay,

ving mat cae giai doan khodng hoa ving trude
Indosini vi Kainozoi,

Ldi cam on ; céng trinh duge hoan thanh véi su
hé trg clia cac dé aj 708706, 707806, 707906 thuac
chuong trinh NCCB cia Bo KHvCN (2006-2008),
dé tai Hop tac Viét - Nga theo Nghi dinh thu (2007-
2009). Cac tac gid xin chan thinh cAm on.
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SUMMARY

Geodynamics of the formation of gold mines in the
Central part and Tay Nguyen areas, Vietnam

In the Central part and Tay Nguyen area of Viet-
nam, the gold mines are widely distributed. According
to present data, their reserves are relative small, but
it needs to have detailed investigation to confirm
their gold potentials.

Six metallogenic types of gold are discovered in
the Central part and Tay Nguyen areas : gold-quartz-
sulphide, gold-antimony, gold-quartz with minority
sulphide, gold-silver, skarn gold and gold bearing Cu-
Mo porphyry [9]. All types were formed in two stages !
248-227 Ma and 129-101 Ma. -

Analysis on paleogeodynamics reveal that the early
gold metallogenic stage are related to the Indosinian
Orogeny, owing to the closure of the Palectethys and
the amalgamation of Indosinian and North Vietnam -
South China blocks, whilst the latter stage was coupled
with Late Mesozoic magmatism, relating to the Pacific
subduction. Such forming conditions of the gold mines
are identical to those from adjacent countries.
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