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I. MO PAU

Vang tir xa xua da 1a ngudn khoang san quy gia
dugc con nguoi khai thac st dung. Mac du vai tro
ban vi ctia vang khong con, nhung van gilt mot vi
tr1 quan trong trong hé thong kinh té thé gi6i. Trong
s6 18 nudc dung dau vé san xuit va su dung vang,
lugng vang dy trir da dat toi 29,5 ngan tAn, trong d6
67% thudc vé& nam nudce phét trién 1a My, Dirc, Phap,
Thuy Pién va Italy. Muodi mot Ngan hang trung
wong va cic tb chuc tai chinh khong khai thac
vang, nhung c6 téi 9,8 ngan tan vang du tri [5].

Luong vang du trit binh quan dau nguoi cao nhat
& Phap - 45g, sau d6 dén Prc - 35g, My - 329, Anh
- 10g, Nga - khoang 3g. Binh quéan déu nguorl luong
vang st dung dé 1am db trang strc, duc tién, & Bic
My va chau Au : 6g, Trung Dong : 12g, Pong 4 :
4g, Trung Qudc : > 1,5g [5]. Gia vang thé gi6i cho
dén gan cudi nam 2007 d3 dat mirc cao nhit ké tir
30 ndm trd lai day.

Qua mot vai sb liu trén, c6 thé thiy vang van
dong vai tro quan trong trong doi séng kinh té - xa
hoi cta thé giéi va do d6 viéc tim kiém tham do
khai thac loai khoang san nay ngdy cang phat trién.
Tbc @6 khai thac khong ngimg ting, dén cudi thé
ky 20, lvong vang khai thac duoc da gép 1,5 1an so
v6i ndm 1970 (tir 1,4 ngan tan 1én 2,5 ngan tn).

vé phuong dién khoa hoc, ¢6 rt nhiéu cong trinh
nghién ctru di sau vao cac hudéng nhu : mo hinh héa
cac kiéu ngudn gbe quing vang, nghién ctu dic
diém cac hé fluit tao vang, phan loai cac kiéu mo,
xac dinh cac diéu kién dia dong lyc cua qua trinh
tao khoang cua vang...Trén thuc té, nhimg cong
trinh nghién ctru theo cac hudng nay da gop phan

khong nho vao sy thanh cong cua cac doanh
nghiép tim kiém thiam do va khai thac vang & nhiéu
qudc gia.

O mién Trung va Tay Nguyén (MT&TN) Viét
Nam, quing hoa vang biéu hién kha rong rai, mic
du theo nhitng s liéu hién nay, vé trit lwong khong
16n, nhung rat c¢6 thé do diéu kién khach quan, viéc
danh gia chwa day du va chinh xac, do vay can phai
tién hanh nghién ctru tiép tuc nham tién dén nhiing
nhan dinh sat thyc hon vé tiém ning vang ¢ day.

Dé gop phan vao viéc dinh hudng cong tac tim
kiém tham do loai khoang san quy hiém nay tai
viing MT&TN Viét Nam, bai béo s& dé cap dén diéu
kién dia dong luc hinh thanh cac kiéu mo vang trén
co s& nhu’ng s6 liéu méi thu thap va két qua nghién
ctru b sung ciia chiing t6i trong vai nim gan day.

II. CAC KIEU MO VANG VA GIAI POAN
THANH TAO QUANG HOA VANG

1. Céc kiéu mé vang

V& cac kiéu mo vang va giai doan thanh tao
quang hoa vang ¢ khu vgc MT&TN da duoc cong
bb trong [6, 11], & day chiing t6i chi nhic lai nhitng
n6i dung co ban nhit.

Hién nay trén thé gidi chua c6 mot bang phan
loai nao duge xem nhu chuin muc chung. Mot thuc
trang c6 thé nhan thiy 13, tiéu chi cho cic bing
phén loai clia cac tac gia khac nhau phy thudc vao
muc dich nghién ctru : danh gia vé mit kinh té ctia
cac mo quang, xay dung mé hinh ngudn gdc hodc
danh gia diéu kién hoa 1y cua qua trinh thanh tao..
V& tong thé co thé tom tit mot sé nhom tidu ch1
chinh ma céc tic gia khac nhau 4p dung dé phan
loai nhur sau :
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- Phanloai theo mot s6 hinh mau da dwoc nghién
ctru chi tiét, vi du kiéu Carlin, kiéu Homestake va
kiéu Bendigo ...

- Phan loai dua trén déq diém cta moi truong
kién tao két hgp vdi dac diém thanh phan khoang
vat quang.

- Phan loai dua trén thanh phén cac da
vay quanh.

- Phan loai dwa vao thanh phan khoang vat
quing va cc nguyén td cong sinh.

Diéu kién nhiét do, ap suat va ché do fluit ctia
qua trinh thanh tao quédng hoa vang dugc mo ta
1ong ghép trong mdi kiéu mé khac nhau, doi khi
dugc nhin nhin nhu mét ti€u chi cho bang phan
loai, chang han nhu nguoi ta thuong phéan chia cac
kiéu mo vang nhiét dich nhiét dd cao, nhiét do trung
binh va nhiét d6 thép, cac kidu mo cao sulfua va
thap sulfua... Ciing ¢6 nhiéu trudng hop, cling trong
mot bang phan loai cua cung mdt tac gid, nhung
chc tiéu chi dua ra ciing khong thong nhat, ching
han nhu vira ding t6 hgp nguyén t6 cong sinh vira
dung t6 hop khoang vat cong sinh.

Ngoai ra ciing can nhan thay, ban chét cua qua
trinh thanh tao khoang héa vang 12 mét qua trinh
phirc tap, mang tinh chong gdi, ké thira, cho nén
d6i khi phan chia cac kiéu moé khac nhau duwa trén
mot s6 dic diém nao do, nhung thuc chét chung lai
dugc hinh thanh trong cung mot moéi truong dia
dong lyc, nhitng déu hiéu phat hién dugc chéng qua
la nhitng bo phén riéng biét dugc bdc 16 do sy nang
1én, b6c mon hay do cac hoat dong kién tao khac.
Chinh vi vy nhiing van dé lién quan t6i viéc phan
chia cac kiéu mé vang chi mang tinh tuong d6i, moi
truong dia dong luc sén sinh ra nhiéu kiéu mo ¢6
thé rat gibng nhau, sy khac nhau giita chung c6 18
chi & diéu kién hoa 1y ctia qua trinh thanh tao.

Ban vé céc tiéu chi phan loai mo vang khong
phai la muc tiéu cia bai bao, do d6 viéc phan chia
céc kiéu mo vang c6 mit trén khu vuc MT&TN Viét
Nam la mot sy tong hop ké thira cac cong trinh nghién
cliu trudc, c6 bd sung nhimg két qua nghién ctiru méi
clia cac tac gia bai bao. Phan chia cic kiéu mo vang
o Viét Nam noi chung va MT&TN néi riéng duoc
nghién ctru trong cac cong trinh [3, 7, 9].

Thong ké cac diém khoang san vang khu vuc
MT&TN cho thdy, dén nay da ghi nhan dugc 283
mo, diém quing va diém khoang hoa vang gdc va

234

sa khoang, trong d6 vang gbc ¢6 22 mo, 115 diém
quing va 146 diém khoang hoa. Ching tap trung
trong 9 ving (nit) quing chu yéu : Ba Na, Bong
Miéu va Kham Dt ¢ ria bac khdi nhd Kon Tum;
Pak To, Sa Théy va la Meur-Ia Tai thudc ria tay,
Kon Chro, Trang Sim va Ta Nang thudc ria nam va
d6ng nam ciia kh6i nho Kon Tum.

Duya vao co s& phan loai va hé thong hoa cac mo
vang hién dang thong dung ¢ Nga cling nhu ¢ Viét
Nam, c6 chu y t6i nhung ndi dung mdi trong cach
phan chia va dinh danh kiéu mé ctia nhidu nu6c khac
va dya theo két qua nghién ctru cac biéu hién quing
hoa vang ciia 7 viing (nit) chil yéu trén dia ban MT
&TN (Kham Puc, Bong Miéu, Sa Thay, Pak To,
Kon Chro, Ta Nang, Trang Sim véi 22 d6i tugng),
Tran Trong Hoa va nnk (2005) da tién hanh hé
thong hoa cac mo da nghién ciru. Két qua cho thy
vang & khu vuc nghién ctru thudc vé 6 kiéu mo :
vang - thach anh - sulfua, vang - antimon, vang -
thach anh it sulfua, vang - bac, vang skarn va Cu-
Mo porphyr chita vang, trong d6 kiéu mé vang -
thach anh sulfur c6 thé bao gém mot sb phu kiéu
(Au-pyrotin-chalcopyrit, Au-galenit-sphalerit) dua
vao to hop khoang vat quing cong sinh [9].

2. Cac giai doan thanh tao qudang hoa vang

Vé cac giai doan thanh tao quing hoa vang trén
khu vguc MT&TN, trong cac nghién ctu trude day
¢6 nhirng ¥ kién khéc nhau : hai giai doan - Paleozoi
mudn - Mesozoi sém va Mesozoi mudn, mot giai
doan chu yéu - Mesozoi mudn. Trong cong trinh
nghién ctru tong hop gan day [3], trong nim thoi
dai sinh khoang dugc phan chia (Tién Cambri - AR
- PR3, Paleozoi sém - giita - PZ;,, Paleozoi mu¢n -
Mesozoi sém - PZ; - MZ,, Mesozoi mudn - MZ,,
Kainozoi - KZ), vang c¢6 mit trong bdn giai doan,
trong d6 giai doan Mesozoi mudn dugc coi la giai
doan chu yéu tao nén bo mit sinh khoang vang khu
vuc nghién ctru. Piéu dang néi ¢ day 14, trong cac
nghién ciru trude day, viée xac dinh tudi cia khoang
hoéa vang mdi chu yéu dya vao quan hé dia chét,
chua c6 cac s6 liéu phan tich tudi dong vi quiang dé
khing dinh.

Két qua phan tich tubi dong vi bang phuong phap
Ar-Ar dua trén co s& cac khoang vét trong mach
quing (thuong 1a sericit) cho thiy khoang hoa vang
& MT&TN dugc thanh tao trong hai khoang tudi :
Permi-Trias - 248-227 tr.n va Creta - 115-101 tr.n
(bang 1) [6]. Nhitng tu liéu thu dugc ciing cho thay,
cac mo hodc biéu hién quing héa vang Permi-Trias,



cht yéu phéan bd ¢ phan phia tay ciia khdi nhd Kon
Tum, doc theo d6i trugt ép Permi-Trias PO K6 kéo
dai tir Kham Pirc (c6 thé 1a khu vyc Hién) dén Sa
Thay va khong loai trir kha ning dén tan Iameur
latae. Con cac mo va diém quing vang tudi Creta
cht yéu phan bb & phia nam, dong nam va dong bac
ctia khdi nhé Kon Tum (cac khu vuc : Bdng Miéu,
Kon Chro, Trang Sim va Ta Nang). Vi tri cia céac
nit quing vang véi tudi dong vi ducc xac dinh duogc
thé hién trong hinh 1. Nhu vay, xét vé mdi lién quan

clia quing hoa véi hoat dong magma, cac biéu hién
quing hoa vang co mirc tudi 248-227 tr.n tring vé
thoi gian (va khong gian) véi cac hoat dong magma
- kién tao Paleozoi mudn - Mesozoi sém (chu yéu
Permi-Trias) va 129 - 101 tr.n - v&i hoat dong magma
- kién tao Mesozoi mudn (chu yéu Creta) cta ria
déng nam dia khdi Pong Duong [11]. Tom tat dic
diém dia chat, khoang vét va dia hoa quing cua cac
mo va diém quang thudc hai giai doan quing hoa
nay duogc trinh bay trong bang 1.

Bdng 1. Dic diém quing hoa v tudi thanh tao cita cic biéu hién quing hos vang khu vue MT&TN [1, 6]

Giai doan Kiéu quing hoa Pic diém dia chat

Dic diém dia hoa
(cac nguyén t0 chi thi)

Tudi khoéng hoa
(Ar-Ar, Tr.n)

Cu-Mo-(Au) Porphyry Déi xiét trugta kinh
tuyén

Trias (gia dinh, Sa Thiy) Cu, Mo, Bi, (Au)

Mo-W(Cu, Bi) greisen -

234,1+0,9 (Ngoc Tu) Mo, W, Cu, Bi, Te, (Au)

Mesozoi sém Au-skarn -

Cu, Mo, W, Bi, (Au)

Thach anh-sulfur-vangMach va cac déi dap v
trong ddoi xiét trugt

248,8 3,1 (Bi Go)

236 +2,5 (Béi Gio) Pb, Zn, Cu, Bi, Te

(Au-Cu, Au-Pb-Zn) 227 +4 (BAi Gio) (Mo, W), (Au)

228 +2,6 (Bék Roong)

Au-Sh Creta gia dinh Sb, (Hg), Au

Thach anh-sulfur-Au: Mach va d6i mach 4 vy -
AUAS tuyén 129,3 5,6 (Ta Ning ) As, Pb, Zn, Sb, Au
) 112,7 +1,3 (H6 Gan)
Mesozoi Kiéu Khodn 150-115 (Nai K&m)
muen -Pb- ¢ - 115,6 +0,6 (Kon Fam) Pb, Zn, Cu, As, Sh, Au
Au-Pb-Zn

114,7 £1,5 (Kon Fam)
101,3 +0,8 (Kon Fam)

Au-Ag D61 4 v tuyén Sau Creta s6m (gia dinh, Pb, Zn, Sb, Te, Au

Trang Sim)

I11. BOI CANH PIA PONG LUC
1. So' luwgc vé hé magma - quing

Khi néi dén viéc xac lap bdi canh dia dong luc
cua qua trinh phat sinh va hinh thanh quang hoa
thuong phai xem xét t6 hop cac qua trinh ndi sinh
dan t6i sy hinh thanh dung thé magma, fluit chira
quing va mdi tuong tc giira chung. Noi cach khac,
can phai xem xét qué trinh quing hoa trong mot
chudi sy kién dugc khai quat hoa trong khai niém
hé magma - quing. B6i canh dia dong lyc thanh
tao clia quing hoa ciing chinh 13 bdi canh dia dong
lyc ma trong d6 h¢ magma - quang hoat dong.

Hoat dong cua bat ky mot hé magma - quing
nao ciing xéy ra trong thoi gian dai va thuong 1a
trai qua ba giai doan : phat sinh, phat trién va ti€u
vong. Tuy nhién, sy xuat hién va tién hoa ciia nhiing
h¢ magma - quang d6 voi su hinh thanh cac nuat
quing hodc tham chi 14 dai sinh khoang khong thé

tach rdi v6i cac qua trinh kién tao. Cac nghién ciru
Ve cac 'h¢ magma - quang trong pham vi cac dai ciu
tric ubn nép da chi ra cic nut magma - quing cu
thé chi 1a biéu hién vat chat mang tinh dia phuong
ctia hé magma - quing thdng nhit c6 tinh khu vye.

2. Sw hinh thanh qudng héa vang khu vuc
MT&TN

Sy hinh thanh quang hoa vang khu vuc MT&TN
lién quan dén hai qua trinh tao nudi : Indosini va
Yanshanian.

Lanh thé Viét Nam thudc phé‘ln dong nam cua
dai lyc dia Au - 4, phia tdy va nam dugc boc boi
ria luc dia tich cyc Sunda, phia dong dugc boc boi
cung dao Philipin, 1a hgp phan cia hai don vi céu
triic 16n trong khu vuc : phé‘m Pong Bic Bo thudc
dia khéi Bic Viét Nam - Nam Trung Hoa (dia khéi
Viét - Trung [31]), phé‘m con lai thudc dia khdi
bong Duong.
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Séng Ma [24, 31]. Ving MT&TN thudc phan
phia dong nam cua dia kh6i Dong Duong hay
con goi 1a luc dia Indosini va trén binh d6 cu
trac khu vue né chiém phan dong nam cua dai
tao nti Trudng Son (dai tao nui Indosini)

16

Lich s phat trién dia chit khu vuc
MT&TN c6 1& da bat dau tir Arkei [3, 31]
hodc Proterozoi som - 2500 tr.n dén ngiy nay,
trai qua nhiéu bién ¢b phtrc tap. Trude hét do 1a
su hinh thanh va tién hoa vo luc dia c6 cua khoi
nhdé Kon Tum trong nhimg nim gin ddy, xung
quanh sy ton tai cia noé da ndy sinh nhiéu y
kién khac nhau do két qua phén tich tudi dong
vi cac da granulit va charnokit truéc day
thuong duoc cho 1a Arkei thi hau hét co cac
gia tri xung quanh 252-245 tr.n [20, 21]. Tuy
nhién, phan tich téng hop vé lich sir hoat dong
bién chét cua khdi nhé Kon Tum (bao gdm
phan nhan Kannak va ven ria ciia nd) c¢6 thé
cho Kon Tum 1a mot thuc thé craton cd duge
tach ra tr Gondwaland [3, 17, 21, 31]. Minh
ching cho diéu nay 1a két qua dinh tudi dong
vi cla granit Song Re, trong d6 gia tri 2500
tr.n chi ra hop phan c6 nhat cua vo Trai Dat

1

10

108 109 110

Hinh 1. So d6 phan bé cac nit quiang vang khu vuc
MT&TN

Trén so d6 thé hién tudi thanh tao ctia quing hoa vang

theo két qua xac dinh Ar-Ar (sericit trong mach quin
[6. 9]

zircon ¢6 tudi discordia 2294 +15 tr.n, trong khi
tudi concordia ciia zircon magma tuong tng voi
Trias - 239 +4 tr.n (tai liéu chua céng bd). Phin ria
phia bic cta khdi nhé Kon Tum phd bién cac thanh
tao cua l6p phu Proterozoi mudn - Paleozoi som -
gitra, dugc coi 1a di chi cua Paleotethys va co khi
duge mé ta nhu mot cau trac 16p phu dic thu. Can
phai néi, cic ddu hiéu vé lich sir tién hoa cia
craton ¢ Kon Tum truéc Paleozoi sém-giita kha
mo nhat, roi rac, khong cho phép tai hién mot cach
day du va 16 nét cac sy kién nay. Cac nghién ctru vé
dic diém bién dang déo udn nép ciing chua ghi
nhan duoc dbu hi€u cua pha bién dang ¢d hon
Indosini. Biéu hién cua hoat dong magma kién tao
Paleozoi sém-gitta rd nét nhat c6 18 1a su ¢6 mat cua
granit kiém voi (kh6i Dién Binh) c6 tudi 424-380
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khu vuc Kon Tum dugc magma dua 1én trong
pha magma - kién tao Paleozoi som (410-450
trn) [21] trudc day thuong dugc thé hién I1a
Proterozoi sém [34]. Két qua phan tich U-Pb
zircon (SHRIMP) trong granit biotit khdi
Ngoc Tu (Pak T6, Kon Tum) cua cac tac gia
bai bao nay ciing cho thiy nhan ctia mot s6 hat
tr.n [20], granit Song Re c6 tudi 436 +10 tr.n ma
Tran Ngoc Nam [21] dd ghi nhan dugc. Sy kién
"Silur" ndy (431 £12 tr.n theo cac gia tri thu dugc
tir nhan cua zircon) ciing biéu hién trong granit
Trias Ngoc Tu néu trén (tai liéu chua cong bd).

Su kién dia chat c6 ddu 4n dam nét nhét 13 hoat
dong tao nui Indosini lién quan t61 qué trinh dong
kin Paleotethys va gin két dia khdi Pong Duong
v6i dia khdi Bic Viét Nam - Nam Trung Hoa, din
dén sy hinh thanh dai uén nép Truong Son. Theo
cac phan tich ctua Tran Trong Hoa va cong su, hoat
dong tao nui Indosini co thé da bit diu tr Carbon
mudn, rd rét hon 1a vao Permi va két thuc dau do
vao Trias sém-gitta [1, 9, 10, 13]. Trén thyc té,
biéu hién cua hoat dong magma sau va cham cua
dai tao nui ndy c6 thé con kéo dai dén cudi Trias-
dau Jura. Két qua phan tich tudi dong vi phong xa
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zircon (U-Pb, SHRIMP) trong cac dai mach granit
porphyr xuyén cit granitoid Permi-Trias ¢ khu vuc
Sa Thay ching t6i méi thu dugc cho thiy ching
con dugc hinh thanh vao khoang 220 tr.n (tai li¢u
chua cong bo).

Doc theo dai Truong Son, trén lanh thd Viét
Nam, c6 thé néi 1a bat dau tir khu vuc Muong T¢ -
Lai Chau thudc cyc tdy bac dén MT&TN rit phd
bién cac t6 hop nii lira - pluton va pluton mang cac
dac trung ciia magma tao nti Indosini [10, 13].

Nhitng nghién ctru gan day cua cac nha dia chat
Lién doan INTERGEO ciing ghi nhan sy c6 mat cac
granit kiém voi va granit cao nhom tudi Permi-Trias
trén lanh thd CHDCND Lao ké can [2]. Pong thoi,
céc san pham cua hoat dong magma tao ndii Indosini
con phat trién rong rai trén hau khip khéi nhdé Kon
Tum va dugc thé hién trén ban do dia chét ty 1¢ khac
nhau vdi cac phirc hé Bén Giang - Qué Son, phirc hé
Van Canh va cac d4 nai lira hé tang Mang Yang.
Céc nghién ctru vé hoat ddng magma thudc phan ria
cuc nam cua khdi nhé Kon Tum gan day, ciing ghi
nhan sy c6 mat cua cac da nai lua trung tinh
(andesit, andesitodasit) tuéi C-P & khu vuc Chau
Thdéi [3], granit Permi-Trias (245-207 tr.n) ¢ ving
thém luc dia Nam Viét Nam [8, 28]. Nhu vay, c6
thé thay, trén toan bo ria dong va dong nam cua dia
khéi Pong Duong déu ghi nhan dugc cac vét tich
ctia hoat dong magma Indosini va cac td hop nui
lira - pluton Mesozoi mudn & ddy rd rang phat trién
trén "moéng" tré nhét 1a Indosini. Viéc phan tich tong
hop vé dia héa va dong vi cac t6 hop magma
Permi-Trias doc theo ria dong dia kh6i Dong Duong
(phan lanh thd Viét Nam) cho phép thé hién tuong
d6i day du cac ddu hiéu nhan dang cua qué trinh
tao nui Indosini theo co ché hut chim [10, 13]. Pay
1a mot chudi t6 hop magma mang déc trung ciia mot
ria lyc dia tich cuc phat trién dudi tac dong cia sy
kién dong kin Paleotethys.

Mot trong nhitng diém dang cha ¥, hoat dong
magma Permi-Trias khu vuc MT&TN hoan toan
trung vé mit thoi gian vai cac hoat dong bién dang
(252-245 tr.n) doc theo cac ddi Kham buc - P6 Ko,
Tam Ky - Phuéc Son, Tra Bong & phia tdy va bac
khdi nhé Kon Tum ciing nhu ngay chmh trong
phan "nhan" clia n6 ma nhiéu nghién ctru gan day
da ghi nhén [15, 16]. Sy phat trién rong rai cac san
pham ciia hoat dong magma - kién tao Indosini va
ddu 4n sau dam cua qua trinh tao nui nay da xda
nhoa dau vét cua cac qua trinh trude d6 lam cho

viée tai lap lich st trude Indosini rat kho khan va it
¢6 nhitng 1y giai dong nhat.

San pham cua hoat dong magma lién quan voi
qué trinh tao nai Indosini rat phong phu va da dang.
Céc to hop nui Iira - pluton khu viec MT&TN chi
thi cho bdi canh dja dong luc lién quan dén tao nui
Indosini bao gom : andesit-dacit h¢ ting Pac Lin
(C-P [3]), granit kiém voi kiéu ria luc dia tich cuc
phirc hé Bén Giéng Qué Son (260 tr.n [13]), granit
cao nhom kiéu dong va cham (248-245 tr.n [18])
kiéu Hai Van, trachyryolit-monzo-granit kiéu sau
va cham Mang Yang - Van Canh [T,.3 [3], cac dai
mach mafic kiém va siéu kiém kali (246 - 228 tr.n
[1]), cac dai mach granit porphyr (242-220 tr.n, tai
lidu chua cong bd). Nhitng dau hiéu vé ham lugng
cac nguyén t6 hiém, dit hiém va ddng vi trong cac
bién loai da thudc cac thanh tao trén, dd minh chung
cho két luan nay (hinh 2) [13]. Nhu véy, véi tudi
thanh tao duoc x4c dinh chu yéu trong khoang 236-
227 tran, cac biéu hién quing hoa vang khu vuc
MT&TN 15 rang lién quan chat ché voi cac hoat
dong magma Permi - Trias trong toan bd qué trinh
tao lap dai udn nép Trudong Son, song c6 1& gan gui
nhit va r6 nhat 13 v6i giai doan sau tao nui (néu
can cr Vao tudi thanh tao da magma va quang). Tuy
nhién, can phai nhdn manh mot diéu 1 con mot van
dé can dugc nghién ciru thém dé xac dinh (nhung
khong dé dat dugc) - thoi gian tach fluit mang
quang ra khoi h¢ magma - quang.

Sy kién dia chit quan trong thir hai gop phan
lam cho khu vuc MT&TN tr& thanh mot mat xich
trong dai tao ni Mesozoi mudn tdy Thai Binh
Duong la sy hinh thanh segment nti Itra - pluton
Mesozoi mudn (chu yéu Jura-Creta) Pa Lat. Chung
t6i coi sy hinh thanh cac t6 hop nai lira - pluton
kiém - voi thudc giai doan nay 1a két qua cia quéa
trinh pha huy ria luc dia Indosini (hoat héa) dudi
tac dong cua mang Thai Binh Duong vao Mesozoi
muon va né ¢ thé chi 1a mot phan doan (segment)
cta mdt dai nui ltra - pluton c6 quy moé 16n hon [9].
Nhitng dic trung vé thanh phan dia hoa va dong vi
clia cac thanh tao magma ¢ ddy, nhu t6 hop da
phun trao - x4m nhap kiéu Péo Bao Loc - Nha
Trang - Pinh Quan - Péo Ca (J5-Ky), té hop da
phun trao xdm nhap kiéu Pon Duong - Ankroet
cao nhom (K), dd duge mo ta chi tiét va kha day dua
trong nhiéu cong trinh gin day [3, 9, 26,...], vi
thé, trong bai bao nay, chung t6i chi trich din cac
biéu d6 dia hoa tong hop minh ching cho ban chit
lién quan téi hoat dong hit chim mang du 4n Thai
Binh Duong cua chung (hinh 3).
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Hinh 2. bic diérp phan b ham lwong cac nguyén té hiém-vét trong céc tb hop nui Itra - pluton Permi - Trias dai uén nép Trudng Son trén cac bidu dd tdng hop chuén
hoa theo thanh phan chondrit (A) va manti nguyén thuy (B) [13]. A1-2 - cac t6 hop andesit-dacit C-P, B1-2 - granitoid ki€ém v6i (260 tr.n), C1-2 - granit cao nhdm (248-
245 tr.n), D1-2 - trachyryolit va monsogranit T3

Tét ca nhimng s6 lidu thu dwoc thé hién rd nét cac té hop nui lira - pluton
Mesozoi mudn 13 san phim cua hoat dong magma kiéu ria luc dia tich cuc
va hoan toan c6 thé coi segment nii lra -pluton Pa Lat 1a mot hop phan
cta ria lyc dia Pong 4, bao gdm Vién Dong (Nga) va Pong Nam Trung
Qudc, néu chip nhan mé hinh truot bing trai cua khbi Pong Duong doc
theo doi dut gdy Song Hong trong Kainozoi dudi tac dong ctia va hiic 4n Do
- Au & cua Tapponnier (1982) [25]. Céc tai liéu phan tich vé tubi ddng vi (U-
Pb va Pb-Pb) ctia Nguyén Thi Bich Thuy (2004) dbi vdicac granitoid doi Pa
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Lat cho thdy ching chi yéu nim trong khoang 110-90 trn [30], con tong
hop theo [3], cac hoat dong magma (chu yéu xam nhép) d6i Pa Lat co thé
xuét hién som hon (150-140 tr.n) va mudn hon (80-70 tr.n).

Ciing nhu su biéu hién rong rai cua hoat dong magma Indosini, cac da
4 nui lra va xam nhap Mesozoi mudn khong chi khu tra trong pham vi dai
"udn nép" Pa Lat ma xdm nhap ca & ving ria bic va ria nam cua khdi nhod
Kon Tum. Biéu hién r3 rét nhit 1a loat cac xAm nhdp nho thanh phan felsic
4 kiém (97-85 tr.n) [3] canh khdi granit cao nhom Trias (248-245 tr.n [18]).
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Hinh 3. Pic diém phan bd ham lwong cac nguyén t6 hiém-vét trong cac to hop nui lira - pluton Mesozoi
mudn Pa Lat trén cac biéu d6 tong hop chuan hoa theo thanh phan chondrit (a, c)
va Manti nguyén thuy (b, d) [6, 34]

chtra thiéc Ba Na. Két qua phan tich tudi dong vi
(Ar-Ar) cuia chiing t6i dbi véi dai mach lamprophyr
kiém kali va granit porphyr xuyén cit granitoit
dugc xép vao Permi-Trias [34] khu viuc Kon Chro
(Gia Lai) cho gid tri 115 tr.n (lamprophyr) va 101
tr.n (granit porphyr) twong ung véi Kreta [1]. Nhi€u
gia tri xac dinh tudi ddng vi granit trong cac vung
phét trién cac thanh tao magma Permi-Trias thé
hién ching 1a sin pham cia hoat dong magma
Mesozoi mudn [3, 34]. Nhu vy, véi tudi thanh tao
cht yeu ndm trong khoang 115-101 tr.n (theo cac
s0 liéu hi¢n c6), cac bi€u hi¢n quang hoa vang hoan
toan trung hop voi giai doan bidu hién manh hoat
dong magma loat kiém voi v6i cac to hop nui lira-
pluton dic trung Péo Bao Loc - DPinh Quan va Nha
Trang - Beo Ca, nghla 1a giai doan hut chim manh
trong diéu kién nén ép 1a chu yéu.

a) Phan lanh th6 phia dong va doéng nam dia

khéi bong Duong chiu tdc dong manh cua hai qua
trinh : Paleotethys vao Carbon-Trias va Thai Binh

Duong vao Jura-Kreta véi cac diu 4n riéng biét,
song 1dng ghép vao nhau. Vi thé, khong c6 mot
ranh giGi 16 rét giita cac doi cau trac thong qua sy
biéu hién cta hoat dong magma ma thuong thiy su
phdi kham, chong lap. Sy thanh tao quang hoa ndi
sinh noi chung, quang hoa vang noi riéng ¢ khu
vuc MT&TN trong diéu ki¢n giao thoa cua cac bbi
canh dia dong lyc la mot dac diém can dugc tinh
dén trong cac nghién ciru xdy dung mé hinh thanh
tao quang trong cc nghién ctru tiép theo.

- Tinh phtec tap, da ky cua hoat dong magma co
ban chit kién tao (va dic trung dia hoa) gan giii nhau
(cung lién quan dén hat chim) 1 mot trong nhimng
nguyén nhan tao nén sy gidng nhau vé sinh khoang,
ca biét la sinh khoang vang. Vi tri cua khu vuc MT
&TN luén 13 phan ria luc dia trong mot thoi ky dai
ctia lich sir phat trién dia chat khu vuc, it nhat 1a tir
Carbon (c6 thé con sém hon nita theo kién giai vé
su hinh thanh cac ciu trac trude Indosini cia nhiéu
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tac gia), co 1& da anh huong 16n dén bo mat sinh
khoang vang cua no.

3. C6 hay khong cdc biéu hi¢n quang héa vang
trudc Indosini va sau Thai Binh Dwong 6 khu vuc
MT&TN

DPén Kainozoi, Bic B va Béc Trung B chiu
anh hudéng manh cia hoat dong tao nii Hymalaya
lién quan dén dung d6 4n Do - Au 4. & Tay Béc Bo
(khbi nang Fansipan - S6ng Hong va ké can) hinh
thanh mot loat thanh tao magma ndi mang li€n quan
toi tach gidn ndi mang nhu hdu qua cua tac dong va
cham nay céc t6 hop nii Iira - pluton kiém kali va
siéu kiém kali pre-kinematic rift Séng Pa (42-30
tr.n), cac thanh tao mafic-siéu mafic va granit syn-
kinematic (35-25 tr.n) d6i Fansipan va Song Hong,
cac granit post-kinematic (24-22 tr.n) [12, 14]. &
Béc Trung Bo (kh6éi Bu Khang), cac bién dang
Kaino-zoi (22-24 tr.n) biéu hién dudi dang cac
granit, pegmatit anatexis [17, 19]. Biéu hién quing
héa Au-Cu (m6 Chinh Sang ¢ Lai Chau) trong cac
thanh tao tram tich - ndi lira hé tang Pu Tra tubi
Paleogen (35-30 tr.n) ciing nhu cac biéu hién quing
héa Mo-Cu c6 chtra vang trong granit Y& Yén Sun
(35 tr.n) 1 nhitng minh chtng 16 rét cho biéu hién
khoang hoéa vang lién quan t&i cac hoat dong
magma - kién tao Kainozoi trong diéu kién cua va
cham An Do - Au A [12]. Trén lanh thé Trung
Qudc, doc theo d6i anh hudng ciia va cham tao nai
Hymalaya ciing ghi nhan duoc cac biéu hién quing
hoéa Au-Cu, Cu-Mo-Au porphyr (35-30 tr.n) lién
quan t6i hoat dong magma kiém (monzonit,
granosyenit, syenit, minet) [32] dudi anh huéng cia
tac dong va cham nay.

Trong khi d6, trén ving MT&TN, sau hoat dong
cht yéu nén ép lau dai tir Paleozoi mudn dén Meso-
zoi mudn, ché do cing gian chiém wu thé d dan dén
viée hinh thanh cac cau trac dang rift duoc ldp day
béi tram tich N. Biéu hién cta sy hinh thanh c4c rift
noi luc ria luc dia nam Viét Nam vé hoat dong mag-
ma c6 18 1a cac dai mach mafic (kiéu Ctt Méng) c6
tudi Paleogen (60-40 tr.n [3]) va chua dwoc nghién
ctu chi tiét. Sau do6, trén hau khip khu vuc
MT&TN, hoat dong nui Iira mudn hon (17-0,6 tr.n)
xdy ra rAm rd v6i sy hinh thanh cac truong basalt
rong 1on. Sy hinh thanh céac basalt nay lién quan téi
tac dong cua plume Manti c6 thé co quy mo rat 1on.

Theo céc tai liéu da cong b6, trén lanh thod cac
qudc gia thudc ria dong luc dia chau &, khoang héa
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vang dugc hinh thanh trong nhiéu glal doan khac
nhau. Theo [33] c6 bén giai doan tao nui sinh quang
quan trong nhat trén lanh th Trung Qubc : 1. g1a1
doan Variscan - Paleozoi muén (405-270 tr.n), giai
doan nay dan dén gan két giira cac luc dia co Angara,
Béc Trung Hoa va Duong Tur ; 2. g1a1 doan Indosini
(270-208 tr.n) dan dén su va cham gifta craton Bac
Trung Hoa véi Nam Trung Hoa ; 3. giai doan Yan-
shanian (208-90 tr.n) chiu dnh huéng manh ctia qua
trinh hiit chim mang lzanagi-Thai Binh Duong xuong
dudi ria dong Trung Hoa ; 4. giai doan Hymalaya
(<90 tr. n) dung do glua giita luc dia 4n do voi Au-
4. Di v6i cac cung nui lra & Pong Nam 4, hau hét
cac mo vang trong d6 c¢6 cac moé Cu-Au porphyr va
Au-skarn, dugc hinh thanh trong ba khoang gitra cuia
cac giai doan tai hoat dong kién tao hon la trong
qué trinh hat chim 6n dinh théng thu(‘rng Ba thoi
ky tdi tao mang (plate re-organization) va cac giai
doan khoang hda vang, vé ngudn gdc ban dau, tao
nén do va cham gitta craton chau tic voi cung Phili-
pin vao 25 tr.n trude. Giai doan khoang héa thir hai
vao gitta Miocen tuong tng véi thoi ky tai tao mang
ké sau sy nang 1én cua dia khdi Dong Duong va két
thic tach dan ctia bién Nam Trung Hoa vao 17 tr.n
trudc. Tuy nhién phan 16n cac moé quy mé 1on nhat
dugc hinh thanh tir 5 tr.n trong mot d&i kéo dai tir
Pai Loan dén dao Solomon vao giai doan rat quan
trong clia qua trinh tai hoat dong kién tao. Qué
trinh tai hoat dong kién tao nay kéo theo su thay
601 duong nhién trong chuyén dong giita cac mang
4n-uc va Thai Binh Duong trong khoang 5 dén 3,5
tr.n, k€ sau sy va cham gilta cung Philipin voi
mang Au A & Dai Loan [1, 23].

Nhu vay, trong lich st phat trién dia chét khu
vuc MT&TN ghi nhan dugc bdn méc chinh sau :
trudc Indosini, Indosini (Paleozoi mudén-Mesozoi
som), Thai Binh Duong (Mesozoi mudn) va Kaino-
zoi. Trong céac bdi canh dia dong lyc mo ta trén, cac
mo vang & khu vuc nay hinh thanh chi yéu trong
cac giai doan giira, d6 la Paleozoi mudn - Mezozoi
som (Trias) v Mezozoi mudn (Creta), sy phan bd
trong khong gian cta ching bi khdng ché boi cac
doi truot ép Va cac dut gay quy mo khac nhau. Su
c6 mit hay ving mit cac biéu hién quing hoa vang
trude Indosini ciing nhu Kainozoi dang 1a cau hoi
16n dat ra cho cac nghién ctru sinh khoang ¢ Viét
Nam. Lam séng t6 van d& vira néu s& ¢ y nghia rat
quan trong trong viéc dinh hudng tim kiém thim
do loai khoang san quy hiém nay.

KET LUAN

Nhitng ndi dung trinh bay trén cho phép rit ra
mot so két luan sau :



1. Trén khu vuc MT&TN Viét Nam ton tai 6
kiéu mo vang (theo tai liéu hién cd), chung duoc
hinh thanh trong hai khoang tudi : 248-227 tr.n va
129-101 tr.n.

B6i canh dia dong luc hinh thanh cac h¢ magma
- quang vang ndi trén lién quan chi yéu véi hai hoat
dong magma - kién tao chinh : hoat dong tao nui
Indosini do khép kin Paleotethys va gin két dia khdi
DPong Duong véi diakhdi Bac Viét Nam - Nam Trung
Hoa ; hoat dong magma kién tao Mesozoi mudn
dudi anh hudng cua hut chim Thai Binh Duong. No6i
céch khéc, ching 1a nhitng san phdm ciia qué trinh
tao nui theo co ché hit chim dai duong - luc dia.

2. Lan diu tién & Viét Nam, tudi déng vi
khoang hoa vang duoc xac dinh dya trén san pham
bién dbi canh mach va da thu duoc nhiing Kkét qua
rat ¢6 gia tri, tuy nhién s6 lugng phén tich va dién
nghién ctru con rat han ché, can tién hanh mo rong
khoéng chi trén pham vi MT&TN ma trén toan bo
phan dong va dong nam dia khéi Dong Duong (thude
lanh tho Viét Nam) dé kiém chimg su c¢6 mit hay
ving mit cac giai doan khoang héa vang trudc
Indosini va Kainozoi.

L&i cdm on : cong trinh dugc hoan thanh véi sy
hd tro cua cac dé tai 708706, 707806, 707906 thudc
chuong trinh NCCB ctia B KHvCN (2006-2008),
dé tai Hop tac Viét - Nga theo Nghi dinh thu (2007-
2009). Céac tac gia xin chan thanh cam on.
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SUMMARY

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

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 Paleotethys 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.



