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Tuoi U-Pb va thanh phan dia hoa zircon cia d4 granitoid khu vuc
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TOM TAT

Trong nghién ciu ndy mau granodiorit nam trong déi khau Tam Ky - Phudc Son (TPSZ) dwoc thu thap va
phan tich vé dic diém thach hoc, tudi U-Pb zircon két hop voi thanh phan khoang vt zircon dé thao luan
vé ban chét kién tao cua d4. Tudi U-Pb zircon ciia d4 granodiorite cua phiic hé Tra Bong duge xéac dinh la
447 3+3 8tr.n. trong ddng véi loat magma Paleozoi sém da duge xac dinh trong khu vic. Thanh phan dia
héa zircon cho thay ching c6 ty s6 Sc/Yb, Nb/Yb va U/U cao, dién hinh cho kiéu magma cung hat chim.
Céc ty sb dia hoa cua da duoc st dung dé danh gia kha niang két tinh phan doan, mirc d6 bao hoa oxy cua
magma, cac két qua nay cho thay magma nghién ctru khong c6 dic trung dién hinh cuia magma lién quan
dén sinh khoang Cu-Au.

Tur khéa: Tam Ky-Phudce Son; quang Cu-Au; G18; Zircon LA ICPMS.

1. Pit vén dé

Déi khau Tam Ky-Phude Son (TKPS) duoc nhidu nha dia chat trong va ngoai nuée chd y nghién cau
trong nhitng nam gan day bai chiing khong nhiing 14 chia khoa dé nghién ciu tién hoa kién tao khdi Bong
Duong ma déy con la déi sinh khoang Au quan trong cua Viét Nam. D6i khau TKPS nam ¢ ria béc dia khu
bién chat cao Kon Tum, 12 mot phan dién tich caa a dia khu Nam- Ngai véi cac da bién chat tudi Proterozoi-
Paleozoi sém thudc khdi kién tric Kham Dirc. Ddi o phuong cau tric phat trién theo phuong 4 vi tuyén
véi bé rong cua dgi khoang 60km, dai 120km. Trong TPSZ c6 su xuat hién khéa nhiéu céc thé magma co
thanh phan granit dén granodiorite vai kich thuéc khac nhau (Hinh 1a). Tuy vay, nghién cau vé tudi va
diéu kién thanh tao kha nang sinh khoang ctia chung con it dwgc cha y.

Dé gop phan lam rd hon vé dic diém magma cua TPO, trong nghién ciru ndy tap thé tac gia da tién hanh
nghién ctru da granit khu vuc Phude Son (mé vang G18) (Quang Nam) nham lam rd dic diém thach hoc,
tudi két tinh va ban chét kién tao cua da.

2. Pic diém dia chit

Céc d4 cua phirc hé Kham Duc phan b kha rong réi, chiém phan 16n dién tich viing, thanh phan cha yéu
1a da phién thach anh-biotit, gneis biotit-amphibolit, gneis biotit, phién thach anh 2 mica, d6i khi xen kep
mét it 16p mong da amphibolit dang thau kinh. Thé nam chung cua phién theo phuong tiy bac-dong nam
(TB-PN) véi gbc doc 60-80°. Cac da granit duoc cho I thuge phic hé Chu Lai 16 thanh dién Ién & goc
phia tay béc va thanh nhitng khdi nho phan bé rai réc trong viing nghién ciru. Nghién ciru céc da nay ¢ phan
dong nam dei khau TKPS, khu vuc Quang Ngai, Dinh Quang Sang (2017) cho rang cdc da granit phuc he
Chu Lai co thanh phan khé& phirc tap, géom d4 granite 2 mica, granite biotite, va granite sang mau
(leucogranite), tudi thanh tao cua chiing vao khoang 426-444 tr.n. Trong khu vuc ciing ¢ sy xuit hién cua
cac thanh tao granit phirc hé Ba Na xuit hién dang cac khdi nho va dai mach xuyén cit cac da trong khu vuc,
thanh phan chinh bao gdm granit biotit, granit 2 mica hat vira dén I6n dang porphyr sang mau va granit alaskit
hat nho, duoc cho 1a c6 tudi dong vi U-Pb zircon trong khoang 240+245 tr.n (Lé Btc Phic, 2017) (Hinh 1b).

Theo Tran Thanh Hai va nnk. (2014), cac da déi khau Tam Ky-Phuéce Son trai qua 5 pha kién tao tac
dong, trong d6 pha sém nhét (Dy) 1a pha ciu tao phién déo trong khu vuc dién ra lién quan dén va cham
mang doc theo d6i khau khoang 430tr.n truée day. Trong viing nghién ctu, hé thong phién phat trién cha
dao theo phuong TB-DN dén 4 vi tuyén. Doc theo d6i phién nay cac hé théng dut gay nghich, chom nghich
kém theo cac nép udn nghiéng, nép uén dao vom hep phat trién kha rd, dac biét cac quan hé chom nghich
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giita da phién va da magma phuc hé Chu Lai, thé nam cua cac dit gay khé thoai (30-45°). Cau tao phién
trong cac d4 cua phuc hé Chu Lai c6 phuong gan song song véi phuong cua phién trong cac da thudc phic
hé Kham B¢ chiing té chung dwoc hinh thanh cing pha kién tao, c6 thé lién quan dén loat D1, D2 (Tran
Thanh Hai va nnk., 2014).
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Hinh 1. So dé dia chat déi khau Tam Ky-Phiede Son va vi tri viing nghién cizu (a); So do dia chdt va
khoang san khu virc G18 va vung lan cén (b)

1- Pd phién thach anh biotit, gneis amphybol, amphibolit phic hé Khdam Biic; 2- Phirc hé dd
bién chdt Ngoc Linh; 3- Pd phién phirc hé Sa Thay; 4- CAc tram tich tudi Trias; 5- Pd mafic, siéu mafic;
6- Granitoid phizc hé Chu Lai tusi Ordovic-Silua; 7- Granit biotit pha 1 phizc hé Ba Na tusi Permi mugn-

Trias sém; 8- Granit hai mica, granit aplit pha 2 phizc hé Ba Na tusi Permi mugn-Trias som; 9-
Granitoid tusi Permi-Trias; 10- Granitoid dang gneis; 11- Bazan; 12- Put gdy; 13- Piém qudng vang;
14- Di¢n tich khu mé G18 va v tri lay mau QN-676.

2 km

3. Vi tri lday miu va két qua phan tich

3.1. Vi tri ldy mdu

Mau granit duoc lay tai moong khai thac quang khu vuc mé quing G18 nam giira d6i khau TKPS (Hinh
2). Khu viac mé G18 16 chu yéu cac da bién chat cua phirc hé Kham Bic, phan trong tam khu mo 16 mot
khdi granit nho cau tao khéi dén phién yéu, da bi cat qua boi cac dit gdy va hé théng khe niat mo phuong
& kinh tuyén dén TB-PN. Cac mach quing chu dao lap day cac d6i dap va pha hiy caa céc khe nut di kém
mach calcit, thach anh chira quéang sulfur (Hinh 2a, b).

3.2. Két qud phan tich

Két qua phan tich thach hoc: Thanh phan thach hoc cia da granit gdm chua yéu thach anh (~35-40%),
felspart-K (15-20%), plagioclas (30-35%), biotit (~5%), hocblend (3-5%) va khoang vat phu khac, su xuit
hién kha phong pht hocblend cé thé 1a chi dau cho granit kiéu I. Cac khoang vat plagioclas bi bién déi
manh, hién tuong thay thé sericit xay ra phd bién, dac biét phan d4 doc theo cac mach calcit (Hinh 2c).
Mach calcit chira quang sunfua xuyén vao trong cac da magma tao nén ranh gidi r6 rang (Hinh 2b). Thanh
phan khoang vat quang chu yéu la pyrit, chalcopyrit, acsenopyrit, galenit, vang xuét hién dang cac hat don
I&, khong tu hinh (Hinh 2d).

Két qua phan tich tusi U-Pb va thanh phan zircon: Quan séat anh CL cho thay zircon c6 kich thugc chi
yéu khoang 100-150um, cau trdc zircon cho thay céc riém tang truong phat trién déu dan, sic nét tir nhan
ra riém ching to chung duogc thanh tao trong cling mét giai doan nhiét kién tao (Hinh 3). Pac diém ciu tao
zircon nay thé hién chiing dugc hinh thanh trong céc qua trinh lién quan dén magma.
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Hinh 2. 4nh chup vét |0 da granit cho thdy chliing bz cac doi dit gay cat qua @; Anh mau nghlen cueu cho
thdy qudng di theo mach calcit (b); Anh thach hoc 14t méng ciia dd magma mau nghién citu (c) va khoang
vdt qudng trong doi calcit (d)

(PI: plagioclas, Kfs: feldspar K, Qtz: thach anh, Bi: biotit; Ser: Sericit; Chp: chalcopyrit; Gl: galenit;
Au: vang; Cal: calcit)
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Hinh 3. M4t s¢ hinh anh phat quang am cuc (CL) cua khoang vat zircon trong mau QN-676 thé hién céac
diém xdc dinh tuéi (vong tron mau do) va thanh phan (vong tron mau vang)

Céc két qua phan tich thanh phan ddng vi U-Pb cua zircon tir mau nghién ctru dwoc dwa 1én trén biéu do
Tera-Wasserburg concordia (Hinh 4a), trén biéu d6 biéu dién tudi 2°°Pb/28U va 27Pb/?°U, phan Ion cac két
qua phan tich va sir dung tinh tudi tap trung trén hozc gan vaéi duong cong Concordia, thé hién tinh phu hop
cao. Tt ca cac két qua phan tich déu cho ty s6 Th/U Ién hon 0.1. 15 diém phan tich tir khoang vat zircon
magma trong mau Qn-676 cho két qua tudi 27Pb/2°U trung binh tuong tng vai 447.3+3.1tr.n véi 95% phu
hop, trong s6 (MSWD) 0,93 (Hinh 4b).

4. Thao luan

4.1. Tuéi thanh tgo magma

Phan tich dic diém cau trdc cua zircon sir dung dinh tudi cho thay ciu tric riém ting truéng ciia ching
dién hinh vai kiéu zircon hinh thanh lién quan dén hoat dong magma. Hon nita, cac két qua phan tich déu
c6 ty s6 Th/U>0,1 la ty sé dién hinh thanh phan zircon két tinh tir ngudn dung thé magma hozc tir ngudn
nhiét dich magma (Hoskin, 2005). Zircon la khoang vat dugc két tinh trong diéu kién nhiét do cao, theo
Hoskin (2005), zircon trong cdc da magma granit dugc hinh thanh ¢ diéu kién khoang trén 680°C. Nhu vay
nhiét d6 nay tuong (ng véi giai doan két tinh som cua cac thé magma xam nhap granit. Két qua phan tich
tudi dong vi U-Pb trén khoang vat zircon tir cac da granit nghién ciu cho két qua tudi trung binh Ia
447.3+3.8 tr.n. Véi cac dic diém dia hoa va ciu tric zircon nhu da mo ta trén trén cho phép ching toi két
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luan day la gia tri tudi két tinh ciia khdi da magma nghién cru khu vuc mo vang G18 thugce doi cau truc
Tam Ky-Phude Son (Quang Nam).

b QN-676

0078 | a QN-676 470

/ 440}
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Mean = 447.3 + 3.8 Ma
n =13, MSWD = 0.22

0.066
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“Pb/*U
Hinh 4: Biéu dé Concordia xdc dinh tuéi dong vi U-Pb cho zircon trong mau QN-676 (a) va biéu do thé
hién tugi trung binh cua cac ket qua nghién cizu (b).

4.2. Pdnh gid khd ning tao khodng Cu-Au ciia magma

Kha ning tao khoang Cu-Au cua cac khdi xdm nhap granit duoc nhiéu nha nghién ciru quan tam, trong
d6 Au c6 xu hudng tap trung trong pha hoi cua chat 1ong & nhiét do va ap suat cao. Thanh phan magma ban
dau cd vai trd quan trong trong sinh khoang néi chung va sinh khoang Cu, Au néi riéng. Ballard va nnk.
(2002) da nghién ctru magma lién quan dén sinh khoang Cu-Au moé Chuquicamata-El Abra ¢ phia bac Chile
x&c nhan zircon tir magma sinh khoéng Cu-Au c6 Eu/Eu*>0.4. Dilles va nnk. (2015) ciing cho rang ty sé
Eu/Eu* > 0.4 trong zircon magma la mot dau hiéu quan trong dé danh gia kha ning sinh khoang Cu, Au,
Mo cua cac ¢4 magma khu vuc Salvador (Chile), Yanacocha (Peru), Yerington (Nevada, My). Ty s6
Ce**/Ce3*trong zircon la s6 liéu phan &nh mirc d6 oxy héa trong dung thé magma giai doan sém, cac magma
c6 mirc d6 oxy héa cao la yéu t6 quan trong dé tao diéu kién thuan lgi cho sinh khoang Cu-Au (Ballard va
nnk., 2002).

Str dung loat biéu do tuong quan gilta cac ty s6 (Ce/Nd)/Y va Dy/Yb vei ty s6 Eu/Eu* ciing nhu
(Ce/Nd)/Y va (Eu/Eu*)/Y cho thay tat ca céc sb liéu nghién ctru déu nam trong truong c6 Eu/Eu*<0,3,
(Ce/Nd)/Y<0,02 (Hinh5a), Dy/Yb giao dong trong khoang 0,2 dén 0,3 (Hinh5b), ty s6 (Eu/Eu*)/Y <0.001
(Hinh5c¢). Nhu vay magma nghlen ctru 6 thé c6 sy phan di yéu caa amphibol va plagioclas giai doan sém
ciia magma, tuy nhién néu ddi sanh véi kiéu magma sinh khoang Cu-Au, Mo trén thé gidi thi ching khdng
thuoc loai magma dién hinh lién quan dén sinh khoang Cu, Au, Mo.
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Hinh 5. Biéu do twong quan thanh phan dia héa zircon giza Eu/Euvdi ty sé (Cr/Nd)/Y (a) va Dy/Yb (b),
giiza (EU/EU*)/Y véi (Ce/Nd)/Y (EU/Eu*=(Eun/(Smn xGdn)Y?, Ce/Ce*= (Cen/(Lanx Pry)?

4.3. Y nghia dia chdt khu vec nghién cizu

Khéi Kon Tum dugc coi 1a nhan ¢6 cua dia khi Dong Duong véi sy xuat hién phong phu cac d4 magma
va bién chat tudi tién Cambri dén Kainozoi (Tran Van Tri, Vii Khac va nnk., 2009). Phia bac khdi Kon
Tum duoc gidi han bai déi khau Tam Ky-Phudc Son kéo dai theo phuong 4 vi tuyén, sy xuat hién cua cac
da bién chat mafic, siéu mafic trong d6i khau dwoc cho l1a nhiing thé di sot ciia mang dai duong ¢ (ophiolit).
Tuy nhién nghién ctu tudi tuyét ddi cua cac thanh tao nay hién nay con kha han ché.
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Mau granit duoc l4y tir cac thyc thé chira vang trong mo G18 thude doi khau Tam Ky-Phude Son ¢é su
xuit hién khé phong phi céc khoang vat amphibol va biotit dién hinh cho da granit kiéu I, tu6i thanh tao
cua ching dugc xéc dinh 12 447.343,1 tr.n. Thanh phan dia h6a zircon ciia cac d4 nay cho thay chung co ty
s6 Hf/Th (20 - 100), Sc/Yb (0.08 - 2) U/Yb (0.87 -3.4) dién hinh cho magma sinh thanh lién quan dén cac
cung hat chim. Pac diém kién tao va tudi nay twong dong Vi loat da magma xam nhép giai doan Paleozoi
sém phén bé trong khu vue Kon Tum, dac biét 1a phan ria bac, dién hinh nhu cic ¢ magma phirc h¢ Tra
Bong, Dién Binh 415 + 3 tr.n. (Nagy et al., 2001) va 444 + 17tr.n. (Carter va nnk., 2001). Nhu vay, két qua
tuol 447,3£3,8 tr.n. clia cac d4 granodiorit trong khu vuc mo G18 thudc ddi TPO ¢6 tudi co hon so véi mot
s6 két qua nghién ciru da xac dinh trude ddy cac da granit dugc hinh thanh co thé lién quan dén pha hit
chim vao Paleozoi sém doc theo déi hdt chim ¢6 Tam Ky-Phude Son. Dic diém dia hoa caa mau nghién
ctiu cho thay chung lién quan dén kiéu magma hut chim, kha tuong ddng véi magma phirc hé Tra Bong da
dugc nghién ctu trude day trong khu vuc (Tri va Khiic, 2009). Nhu vay, su xuat hién cac dé lién quan dén
hat chim & phan phia nam TPSZ 1a minh ching quan trong cho thay hoat dong hdt chim nay c6 thé lién
quan dén hat chim vé phia nam caa d6i hat chim ¢6 dudi luc dia Kon Tum trong giai doan Ordovic. Cho
dén nay véi cac sb lisu magma khu vuc ria bic dia khbi Kon Tum cho thy su tn tai cua tb hop magma
kiéu cung dao giai doan Cambri ria bic TPSZ (Quyén va nnk., 2019) va cac magma lién quan dén hat chim
giai doan Ordovic (ria nam TPSZ), tuy nhién su lién quan giita hai t6 hop da nay véi cac giai doan kién tao
trong khu vyc can c6 nhitng nghién ctiu chi tiét hon.

5. Két luan

- Pa magma granodiorit thuoc TPO khu vuc mé vang G18 mang dic trung ciia granit kiéu I, tudi két
tinh ciia da dugc xéac dinh 1a 447,3+3,8 tr.n., lién quan dén kiéu magma déi hat chim.

- Kha nang sinh khoang Cu-Au ciia cac da granodiorit nay khong twong dong vai kiéu magma tao khoang
tuong duong trén thé gidi.

- C4c thanh tao magma trong nghién ciru nay twong dong véi cac da lién quan dén hit chim da phat hién
trong dia khéi Kon Tum, chiing t6 ¢ hoat dong hit chim vé phia nam dudi dia khéi Kon Tum trong giai
doan Ordovic.

Loi cam on
Nghién ctru nay dugc tai trg boi Bo Gido duc va Pao tao trong dé tai ma s6 B2019-MDA-562-14.
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ABSTRACT

U-Pb age and compositions of zircon from granodioritic rock of Tam
Ky-Phuoc Son ophiolitic complex and its significance in tectonics and
Cu-Au genesis

Nguyen Quoc Hung?, Ngo Xuan Thanh®*, Ngo Thi Kim Chi!, Khuong The Hung?
'Hanoi University of Mining and Geology

In this study, we mentioned some structural characteristics of the G18 mine and related ore distribution
characteristics, and a sample of granite containing veins of Cu-Au sulphide ore were collected and studied.
The petrographic characteristics of granite show that they are weakly deformed, consisting of biotite-
honblende in coarse-grained. The main ore component is chalcopyrite, pyrite, galanite, asenopyrite and Au-
Ag gold materials, they formed along with the late hydrothermal phase containing calcite and quartz that
cut through the magmatic complex. U-Pb zircon age of the granite was determined to be 447.3 £ 3.8Ma,
similary with the early Paleozoic magma series of the Tra Bong complex which was identified in the area,
possibly related to the magmatic activity of a southward subduction zone along the TKPS during the early
Paleozoic period. Zircon compositions from the magma suggested that this magma is not high potential
fertile magma generating Cu-Au porphyry.

Keywords: Tam Ky - Phuoc Son; Cu-Au genesis; G18; zircon LA ICPMS.
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