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Bai bao gici thiéu cac déc diém dja chét - qudng héa chinh cda kiéu mé oxit Fe - Cu - Au (I0CG)
trén co sé téng hop cac két qua nghién ctu vé vij tri phén bé, déc diém dia kién tao - dia chét - céu
tric, dac diém quéng hoa - bién dbi dé vay quanh quéng cla céc mé, cac dai sinh khoéng IOCG nbi
tiéng trén thé gidi da duoc cong bd. Pay la kiéu mé noi sinh cé cac déc diém ngubn gbc va mé hinh
tao quéng gay nhiéu tranh cai nhét. Kiéu mé IOCG c6 khoang san chinh la Cu hodc Cu-Au (xFe, dét
hiém) va céc khoang sén di kém khé da dang, tuy timg mé cé thé gébm mét hodc mét sé cac khoéng
sén nhw Au, Fe, dét hiém, U, F, P, Co, Ni, As, Mo, Ag va Ba. Dé&c diém quéng héa néi bat cua kiéu
mé nay la ham luong sulfides cta Cu tir trung binh dén cao, nghéo thach anh, it pyrite; quéng duoc
thanh tao chd yéu trong déi bién dang gion - déo, ttr 2 dén 9 km; thuong khéng xéc dinh duoc quan
hé nguén géc ré rang véi magma xam nhép trong maé va khu vuc 1an cdn nhung két qua nghién ciru
dbéng vi bén cho thdy thanh phan quéng cé nguén géc chinh ttr magma va/hodc bién chét.

Twr khéa: mé IOCG, oxit sat - déng vang/ oxit Fe- Cu - Au, Cu-Au (tFe, REE), albite hoa.

1. DPAT VAN BE

Cac md oxit Fe-Cu-Au (Iron oxide copper gold
deposits) con dwoc goi la md IOCG, 1a ngudn tai
nguyén Cu-Au (+Fe, U) I&n cta thé gidi. Loai hinh
mé nay lan dau dwoc ghi nhan tai mé Cu-Au-U
Olympic Dam, Nam Australia nam 1975, mét trong
sb6 cac md I0CG co trir lwong Ién nhat va ham
lwong Cu cao nhét. K& tir khi dworc cdng nhan |a
mot loai hinh mé quang méi vao gilra nhirng nam
1980 dén dau nhitng nam 1990, kiéu mé I0CG
c6 cac dac diém ngudn gbc va mé hinh tao quang
gay tranh cai nhiéu nhat. Cac tranh luan tap trung
vao dinh nghia kiéu mé, phan loai kiéu md, méi
trworng kién tao, vai trd cta dung dich nhiét dich
va kim loai, nguén gbc phi magma va nguén géc
magma cla cac thanh phan tao quang. Nghién
ctru ban dau [1] ghi nhan nhiing diém twong dong
gitka (1) md Cu-U-Au Olympic Dam, (2) cac mé
giau oxit sat-apatite & déng nam Australia, khu
vwe Missouri (My), Kiruna (Thuy Dién) va (3) md
giau magnetite-REE Bayan Obo & Trung Quéc.
Hitzman & nnk [2] |an dau tién dat tén kiéu mé
IOCG cho céc loai hinh quéng héa oxit s&t-Cu-U-
Au-REE va bwéc dau dwa ra mé hinh thanh tao
lién quan dén cac ddi tach gidn. Sau dé, mot sb
lwong I6n cac mé Fe-Cu-Au vé&i cac dac diém rat

da dang (bao gdbm ca mét sé mé méi dwoc phat
hién va mét sé mé dwoc phan loai lai) da dwoc
xé&p vao nhém mé 10CG.

Cho dén nay, trong céc tai liéu giang day va
tham khado phuc vu cac chwong trinh dao tao lién
quan dén linh vuc khoang san da dwoc xuat ban
tai Viét Nam, chwa c6 tai liéu nao dinh nghia va
lam rd dwoc dac diém kiéu mé IOCG. Vi vay, bai
b&o nay tdng hop cac dic diém kiéu mé 10 CG dwa
trén cac mé va cac dai sinh khoang dién hinh trén
thé gi¢i, lam co sé Iy thuyét phuc vu cho cong tac
nghién ctru, danh gia va tim kiém thdm do cac loai
hinh quang héa I0OCG tai Viét Nam, dac biét 1a kiéu
quang Cu-Au-Fe khu vuc Tay Bac Viét Nam. Cac
dac diém dia chat - quéng héa clia mé IOCG trong
bai bao nay dwoc bé cuc theo thir tw gdm cac noi
dung sau: d&c diém chung ctia mé IOCG, bao gébm
cac dac diém chung ndi bat nhat cla loai hinh mé
nay nhuw thoi gian thanh tao, ham lwong quang va
tri» lwong cla lwong Ién cac moé trén thé gidi; vi tri
phan bé ctia mé, bao gém vi tri kién tao va vi tri cu
tric ctia mé; dac diém quing hoa clia mé bao gébm
do sau, nhiét do, ap suat thanh tao quang, hinh
thai kich thwdc thén quang, cdutao quang, khoang
vat quang va dac diém da bién dbi trong mo; dic
diém dia héa quang va ngudn gbc quéng.
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2. NOI DUNG NGHIEN cUrU

2.1. Pic diém chung

M&c du c6 rat nhiéu nghién cru vé loai hinh md
IOCG ([3, 4, 5, 6, 7, 8]) nhung nhiéu van dé ton tai
vé dic diém quang hoa, méi truong dia kién tao
va mé hinh nguén gbc ctia mé van chwa dwoc giai
dap moét cach théa dang. Tén IOCG cua loai hinh
md nay chi thanh phan khoang vat quéng ma chwa
thé hién dwoc ngudn gbc clia kiéu md nhw cac loai
hinh mé ndi sinh khac (vd: mdé porphyry, nhiét dich
ndéng, skam, VHMS, Au tao nui,...). Vi vay, cong tac
nghién ctru va tim kiém - thadm do quang héa IOCG
gép nhiéu kho khan hon han so véi cac loai hinh md
ndi sinh duoc thdng ké & trén.

Cho dén nay, tuy chwa c6 dinh nghia rd rang va
md hinh ngudn gbc chung cho kiéu mé |OCG nhung
da s6 cac mé I0CG déu c6 nhiéu diém trong s6 20
dac diém dac trung dwéi day [4, 5,7, 9, 10, 11]:

* Khoang san chinh: Cu hodc Cu-Au (xFe, dét
hiém);

® Khoang san di kém: F, P, Co, Ni, As, Mo, Ag,
Ba, U;

¢ Khoang vat quang chinh: Magnetite hoac
hematite;  chalcopyrite, bomite,  chalcocite,
pyrrhotite; it pyrite, Au tw sinh;

* Cac khoang vat nhom dat hiém nhe (LREE)
phd bién trong mo;

® Giau magnetite va/hoac hematite;

* Khoéng ¢6 nhiéu thach anh trong quéng;

® Gia tri Fe/Ti trung binh trong oxit Fe I&n hon
gia tri Fe/Ti trung binh trong da xam nhap va trong
Vo trai dat;

* Yéu t6 chu truc |a bay quang héa quan trong
trong loai hinh md IOCG. Quang hda phat trién trong
cac mach nhiét dich, d&i dam két, déi bién doi/ bién
dang trong nhitng cAu trdc dia chat nhat dinh;

* Chu tao quang chinh: dam két, xam tan, 6,
dam, it hon la cdu tao mang mach, mach;

* Bién déi nhiét dich sém: albite héa (Na hoéa)
hoac albite-amphibole (Na-Ca hoa).  Khoang
vat bién dbi phé bién cia amphibole trong la
actinolite Ca,(Mg,Fe),Si,O,(OH), va grunerite
Fe,Si 8Otzz(OH ),);

* Bién d6i mudn hon gdm: Bién dbi truwdc hodc
ddng tao quang k-feldspar (xsericite-chlorite),
amphibole hoa, Fe hda (oxit/ sulfide ctua Fe) va
calcite/ carbonate héa mudn;
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* Bao thé thwong giau mudi va CO,;

® Trong pham vi ban kinh khoang vai km,
thworng khdng c6 mdi quan hé khéng gian rd rang
v&i da xam nhap nhw mé porphyry hoac mé skam;

* Trong trwdng hop c6 lién hé vé khéng gian
véi cac md skarn va porphyry trong vung, ciing
khéng xac dinh dwoc quan hé ngudn gbc rd rang
V@i cac mo trén;

* C6 céac khdi xam nhap déng sinh trong khu
vuc nhwng rat hiém khi xac dinh dwoc méi lién
quan ngudn géc rd rang véi quang hoa;

* Thuwong phan b trong cac thé magma phan
di cao (nhém felsic);

* C6 lien quan dén magma kiém trong nhiéu
md, nhat 1a cd md cé ham lwong dat hiém cao;

* Méi quan hé véi mé magnetite-apatite khong
rd rang;

* Phan I&n cac mé duoc thanh tao & dai do sau
trong khodng 2.5-9 km, trong ddi bién dang gion
dén gion-déo; va

* M6i truong kién tao ctia md khéng rd rang
nhung nhiéu mé I0CG dwoc thanh tao trong giai
doan muon cla qua trinh tao nui.

Céac mé I0CG c6 cac déc diém quang hoéa ciing
nhw thanh phan khoang vat quang c6 ich rat da
dang. Trén co s& dd, Williams & nnk [5] chia kiéu
md nay thanh mét s6 phu nhém nhw sau:

* M& IOCG dién hinh (oxit Fe-Cu-Au, chiém da
s6 cac mé I0CG);

®* Mé I0CG giau P va oxit Fe (vd: M6 Kiruna);

®* M6 I0CG giau F, REE va oxit Fe (vd: Mo
Bayan Obo);

® Md IOCG skarn Fe hoac Cu-Au (vd: Mo
Grasberg);

®* M6 IOCG Au + Cu trong da giau oxit Fe
(cdc mé I0CG Cu-Au khu vie Cloncurry, Mt Isa,
Queensland, Australia); va

* M& IOCG kiéu porphyry (vd: M Yerington,
Nevada, US).

Gan day, dac diém cta cac mé I0CG tir hang
chuc dai sinh khoang IOCG néi tiéng trén thé gidi
da dwoc nghiém tic tdng hop, danh gia dua trén
cac dac diém dia kién tao, quang hoa - bién dbi
quanh quéng va dac diém dia héa cla qudng va
da lien quan. Kiéu quang héa Cu-Au-Fe duoc
[10] dat tén lai la CGI (copper-gold-iron) va tach
thanh 2 phu nhém chinh, gdm IOCG (oxit Fe-Cu-
Au) va ISCG (sulfide Fe-Cu-Au). Cac kiéu mé
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nay tuy c6 t6 hop khoang san kim loai Cu-Au-
Fe twong tw nhw cac mé Cu-Au porphyry, Fe-Cu
(-Au) skarn va oxit Fe-apatite (IOA) nhwng khac
biét vé d&c diém dia kién tao, khoang vat quang,
d&c diém quéng hoa, da bién ddi quanh quang va
dia héa quang.

Cac mé Cu IOCG trén thé gi¢i duwoc thanh tao
c6 tudi tr cd (Archean) dén tré (Cenozoic; Hinh
H.1), trong d6 mé Cu Olypic Dam dwoc coi la mot
vi du mé Cu IOCG dién hinh, c6 trir lwgng 16N nhat
va ham lweng quang Cu cao nhét (Hinh H.2). So
v6i loai hinh md porphyry - mét trong nhirng kiéu

c6 ngudn tai nguyén Cu I&n nhét trén thé gidi, nhin
chung cac mé I0OCG co trir lwgng quang twong
duwong nhwng ham lwgng kim loai Cu trong quang
gidu hon han (Hinh H.2). Bay la mot yéu tb nang
cao gia tri cong nghiép ctia kiéu mé Cu IOCG so Vo
kiu mé Cu porphyry. Cac mé IOCG duoc thanh
tao & rat nhiéu noi trén thé gisi, trong d6 cac dai
sinh khoang IOCG chinh thwong cling la cac dai
tao nui, trung kh&p véi cac dai sinh khoang vang
tao nui va dai sinh khoang Cu-Au-Mo porphyry. Vi
tri dia chét kién tao cda loai hinh md nay duoc
trinh bay trong muc dwéi day.
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Trir lwgng (tr. Tén)
H.1. Tugi va trit lugng cia cdcm6 10CG (bao gom ca
phu ki€u mé oxit Fe-apatite, 10A; [5]).

2.2. Vi tri phan b6

2.2.1. Vi tri dia kién tao

Cac moé IOCG dwoc thanh tao trong 3 moi
trwdng dia kién tao: ddng tao nui, sau tao ndi va
ria luc dia lién quan dén cac qua trinh tach gian
[10]. M IOCG dbng tao nui dwoc hinh thanh
trong cac dai sinh tao nui, c6 quy md khu vire, tai
cac do sau tr ndng dén trung binh va lién quan
dén cac bién dang gion, gion-déo. Phan I6n céac
mé IOCG da biét dwoc hinh thanh & giai doan
cudi clia qua trinh tao nui, khi hoat déng kién tao
khu vire thay dbi tir va cham sang tach gian, voi
magma lién quan cé thanh phan tlr mafic dén
felsic [10]. Cac mé I0OCG thanh tao sau giai doan
tao nui con dwgc goi la cac moé I0OCG phi tao nui
(Anorogenic IOCG deposits), it gap hon rat nhiéu
nhwng dac trwung b&i md siéu I&n Olympic Dam,
Nam Australia. Mé I0CG dwoc thanh tao trong
moi trwdng dia kién tao th(r 3, tai ria luc dia lién

Trir lwong (tr. TAn/ Mt)

H.2. Biéu d6 ham lugng va trii liong quang Cu kiéu mé 10CG
50 véi ki€u mé porphyry [5].

quan dén hoat déng tach gian con dwoc la kiéu
moé Andean [10].

2.2. Vi tri cau truc

Nhw trinh bay & trén, cac mé IOCG thwdng
dugc thanh tao tai cac dai tao nui, sau tao nui va
ria luc dia lién quan dén hoat déng tach gian [10].
Vi vay, cac md IOCG duwoc khéng ché bdi cac dut
gay nhanh cua cac dut gay sau (dwt gay khu vec/
dit gay voé), cung dai sinh khoang v&i cac mé Au
tao nui hay porphyry Cu-Au nhw tai dai tao nui
Tay Thai Binh Duong, khu vyc Chile [12]. Tai dé,
cac moé IOCG (Mantos Blancos, Arizano, Mantos
Verde, Candelaria) va cac mé cac md porphyry
duoc cho la cé cung thdi ky tao khoang bi khéng
ché bdi cac dut gay nhanh cta déi dit gay khu
vic Atacama phwong B&c-Nam [12]. Vi du d&c
trwng khac, tai dai sinh khoang Cu-Au Eastern
Fold Belt, Queensland, Australia, cac mé I0CG
bi khéng ché b&i cac dit gy nhanh cla cac dut
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gay khu vic hoat dong giai doan 1500-1600 ftr.
nam [10],[13].
O quy md mé, cac d6i quang hoéa trong loai

hinh mé I0CG ciing bi khéng ché chat ché bdi
cac doi diet gay, d¢i shear (vd: moé Earnest Henry,
Australia; Hinh H.3; [13]).
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H.3. Binh dd (a) va mat cat dia chat ddi quang héa mé Earnest Henry, Queensland, Australia thé hién r6 quang héa
dugc khdng ché trong cac déi shear quy mé mé [13].

2.3. Dic diém quing héa

2.3.1. D6 sau, nhiét dé - 4p suat

Dwa trén cac két qué nghién ctvu dia chat vang,
thanh phan khoang vat va nhét 1a két qua phan tich
bao thé ctiia mdt sb khoang vat déng tao quang
(chl yéu |a thach anh) cé thé thy quang héa trong
md IOCG dién ra trong dai d6 sau ~ 0.5-12 km,
phd bién trong khoang 2.5-9 km ([5, 7, 14]; Hinh
H.4). Méi quan hé gitra dO sau thanh tao va tri
lwgng quang trong mé IOCG khong thwc sw rd
rang nhuwng phan nhiéu hon cac mé |0CG c6 tri
lwong Ién duoc thanh tao & dd sdu gan bé mat
hon (Hinh H.4). Cac mé ndi tiéng thanh tao tai do
sau l6n (~12 km) duoc thdng ké cé trir lwong nho
hon (Hinh H.4).

Nhiét d& va ap suét thanh tao trong cac md
khoéang néi sinh ndi chung thwéng lién quan chat
ché dén do sau thanh tao. V&i dai dd do sau thanh
tao phd bién 2.5-9 km, quang hoa trong mé IOCG
dién ra phd bién trong dai nhiét do6 200-450°C va
ap suétlén dén 3.7 kb [5],[15]. V&i cac mo cé dd
sau thanh tao <2.5 km hoac I&n hon 9 km, nhiét
do6 thanh tao twong wng <200°C hoac >450°C, Ién
dén 520°C [5, 15].
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H.4. Do sdu thanh tao va méi quan hé giita d sau quang héa
va trif lgng quang trong cac mé 10CG dién hinh [14].

2.3.2. Hinh thai - kich thwéc than quang,

cau tao qudng

Vi dac diém 1a phan bé trong cac déi dut gay
nhanh, cac d&i cat trwot nhw néu trén, hinh thai cac
than quang ciing dwoc quyét dinh b&i hinh thai cac
d&i cau trac khdng ché ciing nhw co ché hoat déng
clia cac dai bién dang lién quan. Tuy m&i md cé cu
tric khac nhau, cé thé cé 1 ho&c nhiéu than quéng,
nhwng nhin chung cac than quang Cu-Au IOCG co
hinh thai phé bién dang éng [15], dang via va dang
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thau kinh (Hinh H.5; [13]). Kich thwéc than quang
tai cac mé hoac ngay trong mét mé ciing da dang
Vi chiéu rong cé thé 1én t&i 100 m, chiéu dai vai
trdm mét va chiéu sau theo dworng huéng débc 1én
t¢i 500 m (Hinh H.5; [13]).

CAu tao quang trong mé IOCG ciing phu thudc
vao dd sau thanh tao ciing nhu méi truéng bién
dang chung ctia dia chét khu viee. O’ dai d6 sau Ion,
quang cé cAu tao phd bién la xam tan, 6 hodc uén
nép va/ hodc vo nhau phtrc tap, déc trwng cho bién
dang gion-déo. O cac dd sau nhd hon, quing co
cAu tao d&c trwng clia bién dang gion nhw d&dm két
(vd: Hinh H.6a), xam tan, 6, it hon |a cu tao mang
mach va mach.

2.3.3. Khoang vat quang

Nhw da trinh bay & Muc 1, cac mé khac nhau
thuodc loai hinh IOCG ¢6 nhiéu dac diém dia chét -
quang hoéa khac nhau. Tuy thuéc vao thanh phan
khoang vat quang ma no co thé chia thanh cac phu
nhém khac nhau [5, 10] nhung nhin chung phan
I&n cac md I0CG cé thanh phan khoang vat quang
giau magnetite hodc/va hematite (vd: Hinh 6a);
chalcopyrite (vd: Hinh H.6b), borite, chalcocite,
pyrrhotite; it pyrite (ngoai trir phu kiéu ISCG; [10]),
Au ty sinh. Cac khoang vat nhém déat hiém nhe
(LREE) ciing kha phé bién, nhét 1a tai cac md lién

H.5. Mat cat dién hinh cia mét s6 mé 10CG Cu (-Au-Fe) thudc dai
sinh khoang Curnamona va khu vuc Cloncurry, Australia, thé
hién hinh thi, kich thudc than quang va cac doi da bién déi
quanh quang [13]. Weathered bedrock = Da gdc bi phong héa;
Mag=Magnetite; Hem=hematite; Bt=biotite. Ccp=Chalcopyrite;
Py=Pyrite; Qtz=quartz; Cal=cal cite; Chl=chlorite; Po=Pyrhotite.

quan dén da magma kiém [10]. M6t diém dang lwu
y trong loai hinh mé nay la ham Iwgng thach anh
trong quang khong nhiéu [5, 7, 10].

2.3.4. Pic diém d4 bién déi

D& bién dbi trong cac mé Cu-Au-Fe (CGlI,
bao gébm kiéu mé IOCG va ISCG) dac trwng bdi
bién dbi sém Na+Ca, Fe (vd: albite-amphibole,
magnetite, hematite), dién ra trén dién rong [5,
10]. Céac bién déi muén hon bao gdm bién ddi
Fe, Ca, K (vd: magnetite, amphibole, chlorite,
K-feldspar, biorite) dién ra trwdéc hodc trong
qué trinh tao quang Cu-Au [5],[10]. Cac két qua
nghién ctu cé trwdc cho thdy cac khoang vat
bién dbi khac chira cac hop phan cé thé tao nén
cac chéat khi bao gém carbonate (CO,), apatite
(P), fluorite (F), barite (SO,), tourmaline (B) dwoc
thanh tao trong qua trinh quang hoéa tai hau
hét cac dai sinh khoang IOCG [10]. Tai mé Cu
IOCG Ernest Henry, Australia, theo thoi gian va
khong gian, cac loai bién dbi nhiét dich gdm co
[15]: (1) bién @i sém Na-Ca trén dién réng, xa
trung tam than quang 1én dén 2 km, dac trwng bdi
khoang vat albite va amphibole (Hinh H.7a); (2)
bién dbi K hoa trwéc giai doan quang hdéa phat
trién xung quanh vj tri th&dn quang hién tai, dac
trwng béi K-feldspar va biotite th& sinh, déi chd

H.6. Quéng Cu-Au giau Fe cdu tao dam két dac trung tai mé
Prominent Hill, Australia; 119 tr. tin @ 1.3% Cu &0.49 g/t Au.
Hinh 6b. Quang Cu v6i td hop khoang vit quing chalcopyrite-

pyrite-hematite tai mé Cu 10CG Olympic Dam, Australia.
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c6 bién dbi chira garnet (Hinh H.7b); (3) bién déi
ddng tao quang K héa dic trwng béi K-feldspar
va muscovite - sericite (Hinh H.7c) va (4) bién
déi sau tao quang gébm co calcite, dolomite,
thach anh va pyrite. Magnetie trong cac mé cha
yéu duoc thanh tao trwéc quing, giai doan (1)
va (2) liét ké & trén [16, 17]. Tai dai sinh khoang
Eastern Fold Belt, Queensland, Australia, bién ddi

hematite mang tinh khu vyc tao thanh cac da co
mau nau dd, dac trwng bdi hematite vi hat dén
hat nhé di kém véi feldspar (chi yéu gém albite
va K-feldspar) thanh tao trwdc va trong giai giai
doan quang hoéa [16, 17]. Ham lwgng cao cac
khoang vat hematite phat trién & quy mé khu vuc
cho thdy dung dich nhiét dich lién quan dén quang
hoéa trong khu vire nay co tinh oxy héa cao.

1 e

.| Bién di albite
| [ Bién dbi Na-Ca = albite
Bién déi Na-Ca

/o H.7. S0 6 thé hién cac doi
I e [[!:[I’Biénd&ilc.fgldspuu(sp) bién doi quanh quang tai mé
- o, SR e shiia " Ernest Henry, Australia theo
auang -B‘é_“ ‘?'K"dmm} gamct thi gian, gom ¢6 (a) bién
Bién doi K-feldspar (Ksp) + doi sém Na-Ca dac trung béi
= -I -1“‘“"’“‘""?““"“‘3:‘? albite - amphibole; (b) bién
LD, ot Andesite ciu tgo porphyry d6i K hoa véi cackhoang vat
ZICIMRICHIOEN ST ICION T K-feldspar (Ksp), ithon la
__________ o L] et bidn it bt tung garnet va biotite; va (c) bién ddi
[ |2 D | paphién, calesilicate hat min Khéa véi khoang vat dac trung
--------- RNy ) la K-feldspar (Ksp), it hon co
e -Phiénbi‘“i'e‘mm"“"“- hat min muscovite va sericite [15].

2.4. Bac diém dia héa va nguén goéc quing
Céacmd IOCG va ISCG dac trwng boi td hop kim
loai co ich Cu-Au, v&i ham lwong Fe cao (thuwdng
15-60% Fe) duwdi dang oxit, sulfide hoac silicate
ctia Fe [10]. Trong cac mé phu kiéu ISCG, ham
lwgng cac nguyén td vét Co-Ni-Bi-Se-Te va REE-
U-F-Ba-Mo trong mot sé khoang vat thuong duoc
lam giau, khac biét v&i quang phu kiéu 10CG [10].
Ngoai ra, cac md IOCG con c6 mot sd déc diém

#2] CONG NGHIEP MO, SO 4 - 2023

dia héa va ngudn géc quéng héa nhu duoc liét ké
dwdéi day [15, 16, 17, 18]:

* Ti 1é Fe/Ti trong oxit Fe I&n hon trong da xam
nhap hodc va vo trai dat;

+Doéng vibén O - H - S - C thé hién quéng cé
ngudn gbc chinh tr magma nhuwng cling cé nhirng
ngudn gbc khac (cha yéu bién chat);

« Cac da magma c6 lién quan vé ngudn géc voi
quéng hoéa chl yéu la da granite kiéu A hodc kiéu
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| (dién hinh & dai sinh khoang I0CG Eastern Fold
Belt, Australia);

+ Dung dich mang quang trong nhiéu mé cé tinh
oxy hoa cao, dac trwng bédi ham lwgng hematite
cao; va

 Quéng lang dong do sy hén nhiém cla céac
nguén dung dich nhiét dich khac nhau trong cac
d&i dwt gay hodc doi dap vo.

3. KET LUAN

Két qua thu thap va tbng hop tai liéu nghién ctru
hién co6 vé kiéu mé IOCG cho thay day Ia loai hinh
quang hoa phurc tap nhét trong cac kiéu quang hoa
ndi sinh. Tén cda kiéu md nay dwoc dat dwa theo
thanh phan khoang vat chinh ctia quing gay nhiéu
tranh cai. Cac nghién ctru hién tai vé loai hinh md
nay chua thé hién dwoc dic diém ngudn géc ré
rang nhw cac mo porphyry, skarn, VHMS. Tén cla
kiéu mo nay m&i dwoc hiéu dinh lai 1a CGl [10]
mé&c du hau hét cac nha dia chat van dang s dung
tén ¢l IOCG do théi quen. Kiéu mé CGl hay “IOCG
truyén thdng” dwoc mot sé6 nha nghién clru tach
thanh it nhat 1a 2 hodc 3 phu kiéu gdm IOCG, ISCG
valOA[5, 10]trén co s& khoang san cé gia tri cong
nghiép lién quan va thanh phan khoang véat quéng.
Cac mé CGI hoac/ va IOCG tai cac noi khac nhau
c6 nhirng dac diém dia chat quang héa khac nhau

TAI LIEU THAM KHAO

va moé hinh mé riéng. Vi vay, chua thé cé6 mét hoac
mét s mé hinh tao quéng chung théng nhat nao
duwoc xay dwng cho loai hinh md nay. Tuy nhién
cac md I0OCG c6 mot sbé dac diém chung co ban
nhat nhw sau: thudng giau oxit Fe (>10%), nghéo
sulfide (<10%) ngoai trir cac md thudc phu kiéu
ISCG; khoang san chinh gdm Cu hodc Cu-Au
(+Fe, U); khoang san di kém gdm Au, U, Fe, F, P,
Co, Ni, As, Mo, Ag va Ba; khoang vat quang chinh
gdm magnetite (+ hematite), chalcopyrite, bornite,
chalcocite, pyrrhotite; it pyrite, Au, LREE phd bién;
clu tao quang chinh: d&m két, xam tan, 6, dam, it
hon la cAu tao mach; khoéng nhiéu (mach) thach
anh trong quéng; c6 cac khdi xam nhap dbng sinh
trong khu vic nhung rat hiém khi xac dinh duoc
mbi lién hé ngudn gbc véi quang héa ré rang nhw
trong cac mé porphyry hoac skarn; trong trewong
hop c6 lién quan v& ngudn gbc véi magma trong
ving, mé thudng lién quan dén cac thé magma
phan di cao (nhém felsic), nhat 1a nhém granit kiéu
| ho&c kiéu A; quang dwoc thanh tao & dai do sau
phd bién 2.5-9 km; vi tri kién tao chinh la cac dai
tao nui; thwong dwoc thanh tao trong giai doan
mudn cla qua trinh tao nui hoac sau tao nui; va
yéu t6 cAu tric la moét trong nhivng yéu té khéng
ché quang hoéa quan trong va phd bién nhat O
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OVERVIEW OF MAJOR CHARACTERISTICS OF IRON OXIDE -
COPPER - GOLD DEPOSITS (IOCG) IN THE WORLD

Le Xuan Truong

ABSTRACT

The paper presents major geological and mineralization characteristics of IOCG deposits including
distribution, tectonic - structural - geological setting and mineralization and alteration, on the basis of
synthesizing study results in the published domains. This deposit type is considered as the most complex
one in term of genetic models as well as the ore genesis. The main economic metal in the IOCG deposits
is Cu or Cu-Au (xFe, REE) while the associated metals vary from mine to mine and could be one or some
of following metals: Au, Fe, REE, U, F, P, Co, Ni, As, Mo, Ag and Ba. The outstanding characteristics of
this deposit type are medium-high sulfides of Cu, poor in quartz, low in pyrite; commonly formed in brittle
to brittle-ductile environments, from two to nine km; and having unclear genetic relationship with magma
in the area but the stable isotopic studies indicate that the ore components are mainly sourced from
magmatic and/ or metamorphic origins.

Key words: IOCG deposits, Iron oxide - copper - gold, Cu-Au (tFe, REE), albite alteration
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