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ABSTRACT

U-Pb zircon age of quartz diorite from Ben Giang intrusive complex in the Ben Giang area, Quang Nam Province

Ben Giang intrusive complex in the Ben Giang area, Quang Nam province, is one of the constituents of the Kon Tum Massif. It
is composed of gabrodiorite, diorite, quartz diorite, granodiorite and granite. Rocks are primarily types of quartz diorite minerals
include plagioclase 48~63%, quartz 20~33%, alkali feldspar 0~10%, hornblende 3-8%, biotite 5~15%.

Zircons separated from a quartz diorite sample in the Ben Giang complex were chosen to determine the protolithic age for the
complex. Twelve LA-ICP-MS U-Pb zircon analyses yielded concordant ages concentrated at 479 Ma (weighted mean). These
results indicate the protolithic age of the quartz diorite (primary magma crystallization age) is Paleozoic (ca. 479 Ma).
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1. Mé dau

Céc thanh tao magma xam nhap phuc hé Bén
Giang, trong d6 khbi Bén Giang la khdi chuan cia
phirc hé, duoc Huynh Trung va Nguyén Xuéan Bao
1979 xac lap trong cong tac nghién ciru 1ap ban d6
dia chét ty 1& 1:500.000 phan lanh thé phia nam
Viét Nam (tr Quang Tri tro vao). Phirc hé Bén
Giang gom nhiéu khdi phan bd phia tay va phia
bic dia khdi Kon Tum (hinh 1), dwoc goi chung la
d6i (dia khdi) Truong Son Nam. Trong chuyén
khao “Magma Viét Nam tap II” khdi Bén Giang
dugc xép vao phirc hé Bén Giang - Qué Son, nhip
magma Paleozoi muén (B.D. Thuc va nnk, 1995).
Gan day trong chuyén khao “Pia chat va Tai
nguyén Viét Nam” duoc xuit ban nam 2009, khéi
Bén Giang ciing duoc céc tac gia xép vao phic hé
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Bén Giang - Qué Son, tudi P,3bg (T.V. Tri va
V. Khtc, chii bién, 2009).

Cho dén nay di c6 nhiéu cdng trinh nghién ciru
vé tudi két tinh cho khéi Bén Giing. Thong qua
méi quan hé dia chat cac da xam nhap cua khéi
Xuyén cit cac thanh tao tram tich phun trao hé tang
Nui Va (€,-0;nv) va bi phu bai tram tich hé ting
Néng Son (Tsns) (B.D.Thuc va nnk, 1995), tudi
cua khdi dugc xép vao khoang Paleozoi giira Ds-
C: (H. Trung va nnk 2004). C4c nghién cau tudi
ddng vi bang phuong phap K-Ar, U-Pb zircon cho
c4c gid tri tudi khac nhau 1a 251 tr.n, 271 tr.n, 300
tr.n, 308 tr.n, 363 tr.n (B.D.Thuc va nnk, 1995).
Céc gié tri tudi ddng vi K-Ar cho gia tri khéc xa
nhau tir vai chuc triéu nam téi hang tram triéu
nam? Diéu d6 cho thiy tudi két tinh cua khéi con
nhiéu van dé ton tai, cn tiép tuc duoc nghién ctu.
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2. Pic diém dia chéat khéi Bén Giiang

Phtrc hé Bén Giang phan b chu yéu ¢ dia khéi
Kon Tum, tao thanh nhiing khéi c6 dién 16 tir vai
chuc km? dn hang trim km? c6 dang gan ding
thudc hodc méo moé (hinh 1). Péc trung cho phirc hé
ndy la khéi Bén Gidng, c6 dién 16 khoang 100 km®.  tU véi kich thuéc nho, vira hoi tron canh, doi
Céc thanh tao xam nhap cua khéi Bén Giang chia  goc canh, méo mé. Thanh phan thach hoc cua
lam 3 pha xam nhép va pha d4 mach. Pha 1 c6 dién ¢
16 nho (chiém khdi luong khoang 30%) véi thanh  tir vai cm dén vai chuc cm hinh dang méo
phan thach hoc l1a gabrodiorit, diorit, diorit thach
anh. Pha 2 c6 dién 16 I6n (chiém khoang 60% tong
dién tich) véi thanh phin thach hoc chu yéu la
granodiorit va pha 3 c6 dién 16 nho nhat (chiém
khoang 10%) va xuat hién khong dong déu & cac
khdi khac cua phirc hé voi thanh phan thach hoc
cha yéu 1a granit giau plagioclase. Cac da mach la
plagiogranit porphyr, diorit pocphyr va it hon la
specxactit. Ching xuyén cit cac thanh tao phun
trao tram tich hé tang Nui Vi (€,-O;nv) va céc
thanh tao trim tich hé ting Long Dai (05-SIid) gay
bién chét tiép x(c nhiét manh mé, tuy nhién nhitng  ham lwong K,O (H. Trung va N.X. Bao, 1979).
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Bai b4o nay cong bé nhiing két qua nghién cu  dai bién chat nhiét tiép xac nay thuong hep.
méi vé tudi két tinh magma diorit thach anh khéi
Bén Giang trén co sd cac phan tich LA-ICP-MS
U-Pb zircon. Két qua nghién ciu nay cung cép
nhitng thdng tin méi, gép phan xéac dinh thoi gian
thanh tao ciia khdi Bén Giang.

Heé

tang NGi VU bao gom céc thanh tao da phién luc,
da sting vai nhiéu ban bién tinh hornblend (doi chd
con tan du pyroxen Xién), chiém khoang 5-15%.
Kich thuéc cac ban bién tinh hornblend thay doi tir
vai mm dén nho hon 6mm, phan bd khéng dong
déu. Phan nén chaa felspar (plagioclas), epidot,
clorit, thach anh, va cac khoang vat quiang. Ngoai
ra con gap da sung thach anh, feldspar biotit c6
andalusit, sung hornblend - biotit, epidot; sung
pyroxen-granat c6 thach anh, biotit, feldspar.
Trong granodiorit khéi Bén Giang con gap thé da

khi
cac

thé ti 1a cac da phién sung. Céc thé tu kich thudc

mé

khong déu, thuong gap trong cac thanh tao xam
nhap pha mot va pha hai. Cac da cua khéi thuong
bi bién dbi nhiét dich khong déu: plagioclas bi
xotxuarit héa manh; hornblend thuong bi clorit héa,
biotit bi clorit héa, epidot hda, feldspar kali bi caolin
hoa. Ngoai ra, doi noi con gap cac ban bién tinh
microclin mau hdng. Ching c6 kich thuéc tir vai
mm dén cm va phan bd khong dong déu. Qua trinh
microlin hoa xay ra dudi anh huong cua cac thanh
tao xam nhap granitoit phirc hé Qué Son, lam thay
dbi thanh phan hoa hoc ban dau cua d4, va 1am ting
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Céc da pha mot - diorit va diorit thach anh mau
xam, cau tao khoi, hat vira dén I6n (hinh 2A).
Thanh phan khoéng vat: plagioclas 48-63%, thach
anh 20-33%, feldspar kali 0-10%, hornblend 3-8%,
biotit khoang 5-15%. Cac da pha hai - granodiorit
(hinh 2B) mau x&m tréng, ciu tao dinh huéng, hat
khong déu, kién tric nua ty hinh, ham luong
khoang vat mau hornblend, biotit khoang 15-20%,
plagioclas 43-60%, thach anh (15%-20%), feldspar
kali 8-15%. Céac da pha ba - granit biotit mau

Hinh 2. Pic diém thanh phan khoang vat dudi kinh hién

Q: thach anh, Mi: microclin, Bi: biotit, Ab: apatit

3. MAu nghién ciéru va phwong phap phan tich
3.1. Mdu nghién cizu

Mau diorit thach anh V1104 thudc khdi Bén
Giang trong nghién ciru nay duoc lay tai toa do dia
ly 15°35°036N va 108°07'457"E. Diorit thach anh
c6 cau tao khdi, doi chd co dang gneis. Cac khoang
vat mau hornblend, biotit d6i chd bi clorit hoa
(hinh 2A); khoang vat phu gap trong d4 chii yéu
gom sphen, zircon, apatit; ngoai ra con c6 khoang
vat quang chiém khoang 1-2% trong da.
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hdng, cau tao khi, xuyén cit cac da pha 1 va pha
2. Thanh phan khoang vat: plagioclas 30-35%,
thach anh 25-30%, feldspar kali 30-35%, biotit 5-
8%, hornblend 3-5% (hinh 2C).

Khoang hoéa lién quan voi cac thanh tao xam
nhap caa phtc hé Bén Giang bao gém vang, chi va
kém. O ddi tiép xGc ngoai, trong céc thanh tao hé
tang Nui Vu (€,-04nv) bi propilit hda cé vang bac
kém sulfua (pyrit).

Anh A: Diorite thach anh. Pha 1. Hai nicon
(+)

Anh B: Granodiorite pha 2. Microclin cau
tao song tinh mang luéi, khong bi bien
doi.Hai nicon (+)

Anh C: Pa mach diorite porphyry. Ban tinh
plagioclase cau tao dgi trang. Nén gom
plagioclase cau tao dgi trang, hornblende,
apatite. Hai nicon (+)

vi phan cuc; cac ky hiéu Pl: plagioclase, Hb: hornblend,

3.2. Phuwong phdp phan tich LA-ICP-MS

Zircon duoC tuyén bang phuong phap nghién,
dai va nhat hat dudi kinh hién vi soi ndi. Pai bo
phan zircon c6 dang ling try ngan, tron canh, chiéu
dai khoang 90um-210pum. Sau khi tuyén, zircon
dugc gan vao mot vong tron nhua epoxy, va dugc
danh bong bang gidy réap, kich ¢& khac nhau, dé 1o
phan trung tdm hat, khi phan tich bang phuong
phdp LA-ICP-MS mau thuong dugc mai khoang
1/3 bé day hat. Mau zircon sau khi danh bong,
dugc phan tich dic diém cau trac phan déi zircon
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bang phuong phéap kinh hién vi dién tir quét (SEM)
tai Vién Dia chat va Dia vat ly Vién Han 1am Khoa
hoc Trung Quéc. Diém phan tich LA-ICP-MS U-
Pb thuc hién cho cac vi tri diém phan tich c6
duong kinh 32um, thudng chon tai nhan tinh thé
va tai riém moc chong caa mét sb tinh thé khi da
quan sét, phan tich anh &m cuc phat quang. Piém
phan tich thudng dugc chon bé mat cac hat zircon
sach, khong chaa vét nut, khong chira bao thé. Cac
thi nghiém phan tich dwoc tién hanh tai Phong thi
nghiém MC-LA-ICPMS Vién Dia chat va bia Vat
ly, Vién Han 1am Khoa hoc Trung Quéc. Quy trinh
chuan bi mau, ky thuat phan tich va tinh toan bang
cac phan mém phuong phap LA-ICP-MS U-Pb
trong nghién ctru nay hoan toan twong tu ky thuat
da dugc chang toi trinh bay chi tiét (P.T. Hiéu va
nnk, 2009).

4. Két qua va thao luan
4.1. Tudi két tinh diorit thach anh khéi Bén Gidng

Trong nghién ctu nay chdng tdi lya chon mot
mau phan tich tudi dong vi U-Pb dai dién cho pha
1 diorite thach anh cua khdi Bén Giang (V1104),
mau lua chon c6 dic diém con tuoi hoac it bi bién
ddi. Céc hat zircon trong nghién ciru nay c6 dang
kiéu magma dién hinh, phan di rd, va kién tric
ddng nhat (anh SEM hinh 3), ty 1¢ Th/U dao dong
trong pham vi tir 0,52 dén 1,11, ty 1& nay 16n hon
0, 1, chu yéu 16n hon 0, 4 ching to zircon duoc
hinh thanh tir dung thé magma (Williams and
Claesson, 1987; Kinny et al., 1990).

Hinh 3. Anh SEM zircon tir diorit thach anh khéi Bén Giang.
Céc vong tron nhé 1a vi tri phan tich tudi va két qua tudi
Ma (Tr.n.)

Tong s6 phan tich dwoc thyc hién trén 20 hat
zircon, két qua phan tich dwoc trinh bay trong bang
1 va biéu db concordia hinh 4a. Cac két qua tudi
ddng vi 2°Pb/*®U dao dong tir 466tr.n dén 495tr.n.
Két qua phan tich dao dong trong pham vi hep,
trén biéu do trung hop biéu dién tudi *°Pb/**U -
27ph/25Y (hinh 4a), ching tap trung gan voi
duong cong concordia va cho tudi trung binh
twong ng vaoi 47943 tr.n (hinh 4b), tudi nay dugc
coi la tudi két tinh cua diorit thach anh khéi
Bén Giang.
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430
Hinh 4. Biéu db biéu dién két qua phan tich U-Pb zircon bing
phuong phap LA-ICP-MS miu V1104 (a) va biéu db tinh gia tri
tudi trung binh (b); ky hiéu MSWD Ila gia tri trung binh trong

lugng, conf la d¢ tin cay
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Bang 1. K&t qua phan tich tudi U-Pb zircon bing phuong phap LA-ICP-MS diorit thach anh khéi Bén Giang

Ty 1¢ dong vi Tudi (Ma)
SHM T Zapmpy 15 @Po™U 1 ®PbiU lo 2phy 1o PPhAU o
V1104
-1 111 0.04928 0.00982 052761 0.10325 0.07789  0.00123 484 7 430 69
-2 0.83  0.05818 0.01390 0.63339 0.14428 0.07945 0.00145 493 9 498 20
-3 052 005095 0.01017 0.54614 0.11423 0.07653 0.00118 475 7 442 75
-4 0.67 0.04866 0.00870 0.52188 0.09001 0.07661 0.00104 476 6 426 60
5 0.93  0.04907 0.00889 0.51412 0.08908 0.07506 0.00112 467 7 421 60
-6 0.78 005953 0.01163 0.61632 0.11649 0.07498 0.00129 466 8 488 73
-7 0.74  0.06547 0.03648 0.62960 0.08412 0.07784 0.00124 483 7 496 52
-8 0.99  0.04876 0.00844 0.53976 0.09018 0.07916 0.00123 491 7 438 59
-9 0.67 005291 0.00910 0.56669 0.09353 0.07687 0.00111 477 7 456 61
-10 0.94  0.05684 0.01031 0.60800 0.10597 0.07679 0.00103 477 6 482 67
-11 0.90  0.05820 0.01054 0.63170 0.10659 0.07834 0.00124 486 7 497 66
-12 0.93 005573 0.01052 0.59314 0.10822 0.07664 0.00112 476 7 473 69
-13 0.91  0.05304 0.00928 0.57101 0.09444 0.07713 0.00113 479 7 459 61
-14 0.76  0.06841 0.01262 0.73374 0.12872 0.07649  0.00119 475 7 559 75
-15 111 0.05871 0.00883 0.62856 0.08860 0.07738  0.00101 480 6 495 55
-16 0.77  0.05978 0.01469 0.63190 0.16195 0.07685 0.00117 477 7 497 101
-17 0.83  0.05669 0.00842 0.60529 0.08658 0.07698  0.00101 478 6 481 55
-18 0.86 0.05634 0.00812 0.60637 0.08356 0.07750 0.00119 481 7 481 53
-19 0.83  0.05643 0.00890 0.59356 0.09076 0.07584  0.00107 471 6 473 58
-20 0.92 007228 0.01197 0.80056 0.12598 0.07977  0.00117 495 7 597 71

4.2. Y nghia dia chat

Nhirng nghién ctu tudi dong vi bang phuwong
phép U-Pb zircon gan day ¢ dia khéi Kon Tum cho
thay khu vuc ton tai hai giai doan magma-kién tao
trong Phanerozoi, bao gdm cac hoat dong bién chat
250-260 triéu nam (Tr.n) cua tudng granulit phic
hé Kan Nack va tuéng amphibolit phiac hé Ngoc
Linh (Carter et al., 2001; Nagy et al., 2001; Tran
Ngoc Nam et al., 2001), va pha magma-kién tao
440-470 Tr.n. Nhitng két qua méi nay 1a nhiing
chang liéu tudi tin cay vé thoi gian hoat dong cua
cac pha nhiét-kién tao ¢ dia khdi Kon Tum, dic
biét pha kién tao giai doan “Caledoni” kha phd
bién trong khu vuc dia khdi Kon Tum di dugc
phét hién trong nhimg nim gan day (Carter et al.,
2001; T.N. Nam, 2004; N.V.Vuogng va nnk, 2004;
N.Q. Luat va nnk, 2012; N.T. Dung va nnk, 2015).

Tudi U-Pb zircon cua khdi Bén Giang la 479
tr.n, cac két qua tudi tap trung va khong phét hién
cac vat liéu tan du, 1a bang chung cho sy hoat
dong giai doan “Caledoni”. Sau hoat dong magma
- kién tao cua giai doan nay, giai doan Permi-Trias
hoat dong manh m& hon lam x6a nhoa di cac giai
doan trudc, anh huéng cua sy mit Pb trong qua
trinh phan ra ciing nhu sy bao t6n khéng hoan toan
cua cac hé ddng vi K-Ar dan téi viéc dinh tudi
bang cac phuong phap K-Ar cho muc tudi khéc
nhau. Trong qué trinh nghién cau chidng t6i con
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phét hién cac thanh tao granitoid giai doan Pecmi
(phuc hé Que Son) xuyén cat khéi Bén Giang tao
cac mic tudi zircon & khoang tudi ~270 Ma, tudi
nay gan giii voi tudi cua Hoa et al., 2008 da cong
bd trude day. Nhu vay véi két qua phan tich bang
phuong phap LA-ICP-MS U-Pb zircon céc thanh
tao khdi Bén Giang cho tudi 479 tr.n, tudi nay co
thé coi 1 tudi két tinh cua ching.

Vé kién tao giai doan Caledoni khu vuc ria béc
dia khu Kon Tum dén nay van con nhiéu y kién
khac nhau, nhu chiung dwoc thanh tao trong bdi
canh ria luc dia thu dong, do qua trinh mang dai
duong (Paleotethys) hat chim v6 luc dia (dia khdi
Kon Tum) trong giai doan Silur sém - Devon sém
(T.V. Tri, V. Khic, chua bién, 2009); magma cung
dao (Nagy et al., 2001); la két qua cua su va cham
ndi mang gitta Duong Tu va Cathaysia (Usuki
et al., 2009); hay ching la san pham cia tao ndi
noi luc (N.K.Quoc, 1986); hay la két qua cia sy va
cham gitra hai mang Nam Trung Hoa va Dong
Duong (Usuki et al., 2009).

Céc nghién ciu khu vuc Nam Trung Hoa, phan
I6n céc tac gia dong ¥ g1a1 doan hoat dong magma
trong sudt Caledoni, tudi cua ching tap trung trong
khoang 370-552 Ma (Zhu and Long, 1997) lién
quan téi tao ndi noi luc (két qua cua sy va cham
noi mang gitta Duong Tir va Cathaysia) (Wang
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et al., 2007), giai doan ndy cac ¢4 magma phan b
kha rong trén nén Nam Trung Hoa, cha yéu la céc
thanh tao granit kiéu S chiém 81%, céc thanh tao
granit kiéu 1 chiém khoang 19% (Zhu and Long,
1997). Sy khéc biét 16n gitta cac da Caledoni ria
bic dia khu Kon Tum mang Pong Duong va Nam
Trung Hoa la céc gia tri vé tudi nguon Tpwl, cac
thanh tao Nam Trung Hoa dao dong trong pham vi
1,6-2,0 ty. nam (Zhou and Long, 2003), con gié tri
tudi nguon cua cac thanh tao magma tudi Caledoni
khu vuc nghién ctu ¢6 gia tri dao dong trong pham
vi 800-900 tr.n (N.Q. Luat va nnk, 2012; va tai liéu
chua cong b cua tac gia). CAc gia tri eng, enr Khu
vuc Nam Trung Hoa chii yéu cho gia tri am (-),
con nhiing nghién ciu vé cac gia tri ey khu vuc
Kon Tum, céc tai liéu da cong bd (N.Q. Luat va
nnk, 2012) va sé liéu cua ching t6i (chwa cong bd)
cho thdy ching cha yéu cé gia tri dwong (+).
Nhitng két qua trén cho thiy cac da dwoc thanh tao
do néng chay cuc bo va phan di két tinh tir cac
nguon vat lieu khéc nhau. Tuy nhién, dé c6 thé
hiéu r5 hon vé co ché dia dong luc thanh tao nén
cac da magma nay can bd sung cac nghién cau
mang tinh dinh lugng cao va m¢é rong dién tich
nghién cuu sang cac khu vuc phu can phia Tay
mang Pong Duong, mai ¢ thé hiéu rd hon lich sir
tién hoa dia chat khu vuc.

5. Két luan

Tudi két tinh cua diorit thach anh khéi Bén
Giang duoc xac dinh bang phuong phap LA-ICP-
MS U-Pb zircon la 479 tr.n.

Khbi Bén Giang hoan toan khac biét vé thoi
gian thanh tao véi phic hé Qué Son (granitoid Qué
Son), vi vy c6 thé tach ching ra thanh mot phuc
hé doc lap.
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