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TOM TAT

Dai tao nai Trudng Son nam doc diy Truong Son, kéo dai tir khu vuc Nghé An d¢én Quang Tri, la mot trong
nhitng déi cAu triic c6 hoat dong magma tudi Pecmi-Trias phat trién manh mé. Granitoid khdi Tuong Duong
phan b ¢ phia bic dai tao nai Truong Son, thudc ving Bac Trung Bo Viét Nam. Pa c6 cau tao dang khdi
granit biotit hozc ton tai dudi dang mach pegmatit, thanh phan cua khdi gom granit biotit va cac da mach
granit aplit, pegmatit. Ching chu yéu gom cac khoang vat (%) plagioclas (33+45); felspat kali (15+32);
thach anh (25+31); biotit (9+12) va c4c khoang vat phu gdm apatit, zircon va quing. Granitoid khdi Tuong
Duong c6 dic diém dia hoa: ty 1¢ 10.000xGa/Al= 6,42+8,98, gia tri A/ICNK=1,26+1,29, di thuong Eu
duong. Nhitng dic diém khoang vt tao dé va dac diém dija héa cho théy granit khdi Tuong Duong thudc
loai S granit. Két qua dinh tudi bang phuwong phap U-Pb zircon cho tudi két tinh cua granit biotit khéi Twong
Duong vao khoang 253+2,7 tr.n; tuong tng tudi Pecmi mudn. Nhu vay, khdi granitoid Twong Duong c6
thé duoc hinh thanh trong qua tr|nh va cham gitta hai mang Nam Trung Hoa va Béng Duong trong giai
doan Pecmi muon. Két qua nghién ciru gop phan 1am sang to dic diém thach dia hoa granitoid khéi Tuong
Duong, qua d6 dinh huéng cho cdng tac nghién ctu thach luan - sinh khodng cua cac thanh tao granitoid
khu vuyc.

Tir kh6a: Tuong Duong; granitoid; dai tao niii Trudng Son; Bac Trung Bo.

1. Pit véan dé

Granitoid kh6i Tuong Duong thudc phirc hé Phia Bioc, nam trong dia phan huyén Tuong Duong va
huyén Ky Anh, tinh Nghé An. Phirc hé Phia Bioc duoc Izokh (1965) xac 1ap dau tién trong qua trinh do vé&
ban d6 dia chat toan mién Bic Viét Nam ty Ié 1:500.000. Dya trén mdi quan hé dia chét véi cac thanh tao
vay quanh, 1zokh va cong su da xép phuc hé vao tudi diu Trias muon (st truéc Nori). Theo Tran Buc
Luong va Nguy2n Xuén Bao (1988), phirc hé Phia Bioc bao gébm cac granitoid giau nhém phat trién rong
réi va pho bién nhat & mién Bac va Bac Trung Bo Viét Nam. Mot s6 khoi granitoid thudc phirc h¢ nay dugc
phan bé & phia béc dai tao nui Truong Son nhu khéi Ban Bong Toém, Pong Cho Lo, Tuong Duong, Nui
Ong, My Son, chling nam rai rac ¢ khu vuc tay Thanh Hoa, Nghé An va Ha Tinh. Trong s d6, khdi Tuong
Duong la mét trong nhitng khdi granitoid dic trung ctia phirc hé va duoc lva chon cho nghién ciu nay.

Céc ddc diém thach hoc, dia hda granitoid khbi Tuong Duong da duge dé cap & mot s6 cong trinh trudc
day (Izokh, 1965; Tran Buc Luong va Nguyén Xuan Bao, 1988), nhung chwa dwgc nghién cau chi tiét vé
dic diém dia hoa va tudi dong vi. Trong nghién ciru ndy cac phan tich thanh phan cac nguyén t6 chinh,
nguyén t6 vét va dinh tudi tuyét ddi bang dong vi U-Pb zircon cho granit dugc thuc hién nham luan giai
nguon gdc va diéu kién thanh tao caa granitoid khbi Tuong Duong.

2. Khai quat dic diém dia chat khu vuc

Viing nghién ciru ndm vé phia béc dai tao nai Trudng Son va thudc viing Bac Trung Bo Viét Nam (Hinh 1).
Trong khéi granitoid Twong Duong quan sat thiy hai pha xAm nhap véi quan hé xuyén cét rd rang. Pha dau ciing
I thanh phan cAu tao nén khéi Ia granit biotit; pha thir hai gdm céc thé twong granit hai mica hat nho séng mau,
granit aplit va c4c mach pegmatit, chiing xuyén cét cac loai d4 granit cua pha dau néi trén (Hinh 2D). Nhiéu noi
quan sat duoc granitoid khdi Tuong Duong xuyén cit gy bién chét nhiét cac trdm tich luc nguyén thudc hé ting
S6ng Ca (O-Ssc), Hubi Nhi (Sz-Dihn), La Khé (Cylk) va Bic Son (C-Pbs). Trén dwong tir Ban Pung di Co Mi
gap cudi két cua hé tang Pong Do (Tan-rdd) phi trén granitoid khdi Twong Duong (Hinh 1A).

* Tac gia lién h¢
Email: khuongthehung@humg.edu.vn
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Hinh 1. A - So d6 dia chat khoi granitoid Tuong Duong; B - So do kién tao khu vuc Bac Trung Bg Vit
Nam va v; tri vang nghién cizu (Tran Van Tri va Vii Khic, 2009).

2.1. Pdc diém thanh phdn thach hec - khoang vt ciia dd granitoid khéi Twong Dwong

Granit biotit: chiém phan Ion kho1 luong khdi Tuong Duong, da phan bé chii yéu ¢ phan trung tam va
phia bac khéi (Hinh 2A,B). P4 gom tap hop nhing hat c6 mau trang duc xen trang trong va vay mica mau
den, trong da thinh thoang gap thé tu gabro (Hinh 2C), xem kep cac dai mach pegmatit (Hinh 2D). Da gan
két chat, cau tao dinh huéng yéu. Thanh phan khoang vat (%) gom: plagioclas (33+45); felspat kali (15+32);
thach anh (25 31) biotit (9+12) va cac khoang vat phu gom apatlt zircon va quang (Hinh 2E, F).

Hinh 2. Cac da gran|t0|d khoz Tuong Duong: A, B Vét g da granit biotit; C - The ti gabro trong da
granit; D - Mach pegmatit; E, F - Dd granit biotit bi ép phién dudi kinh (Nguyén Van Pat, 2023).

3. Vit ligu va phwong phap nghién ctu

Dé thyc hién nhiém vu dat ra, 10 mau thach hoc lat mong dwoc thu thap va phan tich trén kinh hién vi
phéan cuc Axiokop tai Vién Khoa hoc Pia chit va Khoang san Viét Nam, 03 mau da dic trung cho khdi
Twong Duong sir dung cho phan tich dic diém thach dia hda nguyén té chinh va nguyén té vét va lya chon
01 mau granit biotit dé dinh tudi dong vi zircon U-Pb bang LA-ICP-MS tai Phong thi nghiém trong diém
quéc gia vé Dia chat va Tai nguyén Khoang san (GPMR), Pai hoc Khoa hoc Pja chét Trung Quéc (Vi
Hén). Cac nguyén t6 chinh dugc xac dinh bang phuong phap phd huynh quang tia X (XRF) (Bang 1). Cac
nguyén té vét dugc phan tich bang phuong phap khi pho-plasma cam tng (ICP-MS), phuong phap nay
dugc danh gia hiéu qua trong phan tich nguyén té vi luong (Bang 2). Tudi tuyét ddi granitoid khdi Tuong
Duong dugc xac dinh bang phwong phap dong vi U-Pb zircon, chi tiét phuong phap tham khao cong bd
cua Hung va nnk (2024).
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Bang 1. Ham heong C&c nguyén té chinh (%) cdc dd
granitoid Tuong Duong.

Granit biotit
S4 hiéu mau BTS212 | BTS212 | BTS509
3 7 1

SiO; 65,93 66,20 67,13
TiO, 0,55 0,52 0,57
AlO3 17,14 16,97 16,76
Fe203 4,68 4,45 4,68
MnO 0,10 0,08 0,10
MgO 2,10 2,04 1,61
Ca0 2,44 2,35 2,38
Na.0 3,12 2,99 3,04
K20 3,53 4,00 3,34
P20s 0,19 0,23 0,22
Total 99,77 99,83 99,83
AJCNK 1,28 1,26 1,29
K20/Na20 1,13 1,34 1,10
Na,0+K-0 6,65 6,99 6,38
(NaZO+OKZO)/ Cal 73 2,97 2,68

Hinh 3. Anh &m cuee phdt quang (CL) va cdc diém
bén dinh tugi U-Pb cho céc hat zircon tir mau
BTS2127 (granit biotit) thugc khoi Twong Duwong,
Ma - triéu nam.

Céc hat zircon trong mau BTS2127 trong sudt, khéng mau hoic c6 mau vang nhat, hinh dang tinh thé
dai, ty hinh dén nira ty hinh. Céc hat zircon c6 kich thudc khéc nhau, hau hét c6 chiéu dai tir 120+500 pm
va chiéu rong 80+150 pum (Hinh 3). Hinh anh CL cho thay su phan dai rd rang trong hau hét cac hat zircon,
biéu thj cac hat zircon trong mau c6 ngudn géc magma (Fernando va nnk, 2003; Hoskin va Black, 2000).
Bang 2. Thanh phan nguyén té vi liweng (ppm) Ciia cdc da granitoid khéi Tuwong Duong (Tri s6 Clack cho

cde dd granitoid va granit theo Vinogradov. N = gid tri dwoc chuan héa theo Chondrit (Chappell va

White, 1974). Eu/Eu"=(Eux12,987)/[(SQRT(Smx4,926)x(Gdx3,623)]).

Nguyén Granit biotit Tri s6 | Nguyén Granit biotit Tri s6
t6 BTS2123 | BTS2127 | BTS5091 | Clark t6 BTS2123 |BTS2127 |BTS5091 | Clark
Cr 64,31 56,99 93,61 25 Yb 4,04 5,21 3,64 4
Rb 163,21 180,63 169,00 200 Lu 0,58 0,68 0,48 1
Ba 549,93 659,51 563,96 830 Li 32,89 30,26 38,94
Th 24,49 23,17 24,67 18 Sc 12,79 11,95 12,02 3
U 3,84 3,39 3,76 3,5 V 71,93 67,45 67,09 40
Nb 13,03 14,92 13,80 20 Co 9,77 9,13 9,47 5
Ta 1,45 1,25 1,37 3,5 Ni 15,40 17,25 19,09 8
Sr 153,38 169,08 166,11 300 Cu 20,40 41,46 54,46 20
Zr 30,41 20,76 19,67 200 Zn 94,39 134,47 181,72 60
Hf 1,43 0,99 1,16 1 Ga 18,72 18,95 19,08 20
Y 41,32 54,43 36,85 34 Mo 3,20 2,48 4,78
La 48,33 60,13 52,46 60 Ag 0,11 0,09 0,12
Ce 89,88 105,94 98,46 100 Cd 0,10 0,18 0,08
Pr 11,59 16,62 13,07 12 In 0,11 0,16 0,30
Nd 48,92 73,57 55,27 46 Sh 11,87 40,48 41,59
Sm 10,58 17,08 11,59 9 Te 0,01 0,01 0,07
Eu 1,57 2,20 1,63 15 Cs 10,24 9,54 11,89 5
Gd 10,03 15,29 10,29 9 Sn 7,06 10,22 19,62
Th 1,51 2,27 1,56 2,5 W 0,61 1,12 0,86
Dy 8,69 11,94 8,24 6,7 TI 0,90 0,93 0,96
Ho 1,61 2,38 1,50 2 Pb 65,09 112,38 165,81 20
Er 4,44 5,96 4,16 4 Bi 0,16 0,42 0,48

Tm 0,67 0,90 0,59
Zr+Nb+Ce+Y 71,73 75,19 56,52 Zr/Hf 21,28 20,92 17,03
Nb/Ta 9,01 11,92 10,11 Eu/Eu” 0,078 0,056 0,075
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4. Két qua va thio lugn ]
4.1. Pic diem thach dia héa granitoid khoi Twong Dwong

Phan tich 03 mau granit biotit ddc trung cho khéi Tuong Duong cung cap két qua vé nguyén to chinh
(Bang 1) va nguyén to vét (Bang 2) nhu sau.

4.1.1. Bdc diém céc nguyén té chinh

Granitoid Tuong Duong c6 ham luong (%) cac oxit nhu SiO; 65,93+67,13; trung binh 67,90; tong lugng
kiém cao (Na,0+K:0): 6,38+6,99 va ty 1& (K;0/Na,0): 1,10+1,34. Trén biéu dd twong quan ham luong
Al,O3: 16,76+17,14 twong d6i cao; chi sé bdo hoa nhém ASI [Al,03/(Ca0 + Na0+K,0)] cao va déu 16n
hon 1 (ASI~1,26+1,29). Hau hét c4&c mau c6 ham luong CaO cao: 2,35+2,44: cac oxit khac nhin chung thap
nhu MgO: 1,16+2,10; Fe,03: 4,45+4,68; cac oxit MnO: 0,08+0,10; P,Os: 0,19+0,23 14 thép.

Trén biéu d6 phan loai granit theo dic diém kiém (Hinh 4A-C), granitoid khdi Twong Duong thudc loat
kiém cao, kiéu kiém K-Na (K,0/Na,0~1). Trén biéu d6 twong quan A/NK va A/CNK cho thay tat ca cac
mau déu thuoc loai truong bao hoa nhom, két tinh khong phan doan (Hinh 4D). Ngoai ra, graitoid khoi
Tuong Duong c6 ngudn tir néng chay cua da cat két, ngheo sét (Hinh 4E, F). Biéu do tuong quan giita chi
s ASI va SiO; va hiéu d6 3 hop phan ACF theo Pao Dinh Thyc va Huynh Trung (1995) vé phan loai
granitoid khdi Twong Duong cho thdy cac mau déu thuoc loai truong granit kiéu S (Hinh 4B, G, H).
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Hinh 4. Cc biéu do phan logi granitoid khéi Twong Dirong.
4.1.2. Ddc diém céc nguyén to vét

Céc nguyén tb duogc tach ra thanh céc silicat (lithophyl) c6 ham lugng Cs va Pb cao hon chi s6 Clark,
ham lugng Rb, Ba, Sr thap hon chi s6 Clark. Ty sé Rb/Sr dao dong tir 0,37 dén 1,07 lan; Ba/Sr tir 2,21
dén 3,90 lan; Ba/Rb dao dong tir 3,34 dén 5,65 1an. Nhém nguyén tb truong luc manh (HFS) bao gom
ca nhém nguyeén tb dat hiém (REE) c6 Nb, Ta, Zr, Lu thap hon chi s6 Clark, ty 1¢ Eu/Eu” rat thap (0,056—
0,078); ham luong Th, U, Pb, Hf, Sm, Eu cao hon chi s6 Clark. C4c ty sé6 Th/U dao dong tir 6,39 dén
9,73 lan; Zr/Hf tir 17,03 dén 21,28 va Nb/Ta tir 9,01 dén 11,92 1an. Nhém cac nguyén tb chuyén tiép co
ham lugng cao hon tri s6 Clark bao gébm Cr, Ni, Co, Cu, Zn, nhung V thap hon trj s6 Clark. Cac nguyén
t6 kim loai hiém nhu Cu, Zn, Pb xuét hién trong hau hét cd&c mau. Ham luong Cu va Zn déu thap hon so
v6i chi sb Clark, trong khi Pb ¢6 ham lugng cao hon chi sé Clark tir 2,36 dén 2,51 lan.

Nhin Chung granitoid cua khdi Tuong Duong ¢6 ham luong Rb, Ba, Sr thdp hon so vai tri s6 Clark,
cung véi cac gia tri Nb/Ta va Th/U cao. Nhiing déc diém nay cho thay su tuong dong v6i céc loai granit
bimodal, granit tiéu chuan, granit kim loai hiém va phan anh mai lién hé vé nguon goc tir vo dung thé
magma (Harris va nnk, 1986). Trong thanh phan nguyén t6 dat hiém cua granitoid khoi Tuong Duong,
Ccéc nguyén t6 dt hiém nhe (LREE) phong phu hon so vdi dat hiém nang. Khi chuan hoa cac nguyén t6
dat hiém véi chondrit, duong biéu dién cho thay d¢ nghiéng am rd rét, véi do dbc 1on ¢ nhom dét hiém
nhe (La, Ce, Pr, Nd, Sm, Eu) va nhom dét hiém trung binh (MREE) (Gd, Tb, Dy, Ho), ciing su xuét hi¢n
cua di thuong &m manh ¢ Eu. Diéu nay dic trung cho granitoid duoc hinh thanh trong bdi canh dong va
cham (Hinh 5).
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2. Thei gian va nguén géc thanh tgo granitoid knéi Twong Dwong

Theo phan loai kién tao cuia Pearce va nnk (1984) (Hinh 6A-B), cac mau granitoid thugc khdi Twong

Duong déu nam trong bdi canh kién tao cua granit cung nii lira (VAG) va granit noi mang (WPG), cho
thdy sy phtic tap trong qué trinh hinh thanh granitoid tai ddy. Theo phan loai ciia Douce (1999), ngudn
géc granitoid khéi Tuong Duong chu yéu la két qua caa qué trinh néng chay ting phan tir c&c ngudn vo
c6 thanh phan cat, ngheo sét va két tinh khong phan doan.
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Hinh 6. Biéu do phan chia kiéu granitoid theo boi canh kién tao theo Pearce va nnk (1984) (A, B) .
VAG - granit cung nui lira; syn — COLG — granit dong va cham; WPG — granit ngi mang; ORG —
granit ddy nuli gizza dai duong; Post-COLG — granit sau va chgm (Douce, 1999).
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Hinh 7. Két qua dinh tudi da granit biotit bang phirong phdp U-Pb zircon khéi Twong Duong.
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Tong cong 24 diém ban trén 24 hat zircon tir mau BTS 2127 dugc chon dé phan tich tudi U-Pb. Di
liéu thu dugc cho thdy ham lugng Th va U cua céc hat zircon nay rat khéc nhau, véi ham luong Th dao
dong tir 76+386 ppm va ham luong U dao dong tir 365+1855 ppm, ty 1é¢ Th/U dao dong tir 0.1+0.65.
Tudi 2°Pb/28U thu duoc trén 24 diém ban dao dong trong khoang 242+6 Tr.n dén 272+7 Tr.n, cac diém
phan tich déu ndm trén duong concordia, tudi 2°Ph/28U trung binh cho 24 diém ban 1a 253£2.7 Tr.n
(MSWD = 1,04) (Hinh 7). Két qua nay dai dién cho tudi két tinh cua granit biotit thugc khbi Tuong
Duong, ctr lieu méi tir dinh tudi U-Pb zircon cho cac da granitoid Tuong Duong da gop phan lam sang
t6 vé tién hoa kién tao-magma cua dai tao nui Truong Son. Nhiéu y kién dong thuan cho rang dai tao ndi
Trudng Son chu yéu bi anh huong bai cac sy kién nhiét kién tao trong giai doan Pecmi muon-Trias sém
(Shi va nnk, 2015) va cac ¢a magma nay duoc coi la san pham cia hoat dong magma ria luc dia tich cuc
truge khi xay ra va cham gitta mang Nam Trung Hoa va mang Pong Duong (Hoa va nnk., 2008; Liu va
nnk., 2012).

5. Két luan

Céc ddc diém thach hoc va thach dia hoa cua cac thanh tao granitoid & khéi Twong Dwong cho thiy
chung c6 dic trung gan gidng vai granit kiéu S, va ngudn gdc ban dau c6 thé 1a cac da tram tich luc dia cb.
Qua trinh hinh thanh céc thanh tao nay c6 thé lién quan dén bdi canh va cham gitra hai mang luc dia Nam
Trung Hoa va Pong Duong trong thoi ky Pecmi mudn. Tuy nhién, dé hiéu rd hon, can c6 cac nghién ciu
chuyén sau vé dia héa ddng vi cua ching.
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ABSTRACT

Geochemical characteristics of Tuong Duong granitoid massif in
North Center Vietnam

Khuong The Hung?, Nguyen Van Dat?
IHanoi University of Mining and Geology
2The Vietnam Institute of Geosciences and Mineral Resources

The Truong Son orogenic belt, extending from Nghe An to Quang Tri, is a significant structural zone
characterized by Permian-Triassic magmatic activity. The Tuong Duong granitoid massif, located in the
northern part of this belt in North Central Vietnam, consists of biotite granite blocks and pegmatite veins.
The massif comprises biotite granite, aplitic granite, and pegmatite veins. Mineralogically, these rocks are
primarily composed of plagioclase (33+45%), potassium feldspar (15+32%), quartz (25+31%), and biotite
(9+12%), with accessory minerals such as apatite, zircon, and ore minerals. Geochemically, the Tuong
Duong granitoid exhibits a 10,000xGa/Al ratio of 6.42+8.98, an A/CNK value of 1.26+1.29, and a positive
Eu anomaly, indicating its classification as an S-type granite. U-Pb zircon dating results suggest the
crystallization age of the Tuong Duong biotite granite is approximately 253+2.7 Ma, corresponding to the
Late Permian. This implies that the Tuong Duong granitoid massif may have formed during the Late
Permian collision between the South China and Indochina plates. These findings enhance our understanding
of the petrochemical characteristics of the Tuong Duong granitoid massif and provide valuable insights for
future petrological and metallogenic studies in the region.

Keywords: Tuong Duong; granitoid; Truong Son orogenic belt; North Center Vietnam.
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