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Tudi doéng vi U-Pb zircon trong cung magma ria luc dia tich cuc thugc
déi Da Lat va y nghia dia chat
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TOM TAT

Tinh thé zircon trong cac mau da granit dugc thu thap trong cung magma ria luc dia tich cuc thudc doi Pa
Lat dé xac dinh tudi dong vi U-Pb zircon va nghién ciru y nghia dia chat cua ching. Trong nghién ctru nay
tinh thé zircon trai qua qué trinh tuyén tach va phan tich bang phuong phap LA-ICP-MS. Két qua phan tich
cho thay tudi dong vi U-Pb zircon tir 92.010.25 dén 113.4+0.42 tridu nam. Tudi ndy tuong Ung voi tudi
két tinh cuia khoang vat zircon trong qua trinh thanh tao. Gid tri tudi nay gan véi cac két qua phan tich trugc
day bang phuong phap U-Pb trén don khoang zircon cling nhu bang phuong phap Rb-Sr trong da tong va
phuong phép Ar-Ar. Ddng thoi tudi ¢d ciing xuét hién trong mau phan tich 1.8 ty nam cung cap bang chimng
méi vé khoang thoi gian hoat dong cia mot giai doan magma & d6i Da Lat trong Paleoproterozoi mugn.
Giai doan nay c6 thé 1a mot giai doan hinh thanh nén voé luc dia c6 khu vuc doi Da Lat.

Tir khoa: Tudi dong vi; U-Pb zircon; d4 granit; d6i Pa Lat.

1. Pit van dé

Trong cac phuong phap dinh tudi dong vi sir dung hién nay, phuong phéap uranium chi 1a 1au doi nhat va
déang tin cay nhat. Khdng giéng nhu cac phuong phap nao khac, phuong phéap dinh tudi tuyét dbi uranium
chi trén don khoang zircon c6 kiém tra chéo ty nhién dwoc xay dung dua trén duong hiéu chinh Concordia
ctia 26Ph/238U va 27Pp/235U nén phuong phap c6 do tin cdy va chinh xéc rat cao. Do d6, phuong phap dugc
sir dung rong rdi dé dinh tudi trai dat, nhiéu thanh hé va phuc hé trén thé gisi. Cung magma ria luc dia tich
d6i Pa Lat phat trién manh mé dai xdm nhap-ndi hra chii yéu voi-kiém trén dgi hat chim (Hinh 1). Cung
magma ria luc dia tich cuc D6i Pa Lat c6 3 phuc hé magma bao gém: Dinh Quén, Déo Ca va Ankroet.
Trong d6 phirc hé Binh Quén va Béo Ca phan b chu yéu doc ven bién. Thanh phan thach hoc cua phic hé
Dinh Quén bao gém hornblen-biotit diorit, granodiorit va it granit. Phirc hé déo ca bao gdm granodiorit,
granite hornblen-biotit (pha 1), granit biotit-hornblen, granosyenite va biotit syenite (pha 2), va granite
porphyrite, granular aplite va pegmatite (pha dike mach). Tudi Zircon U-Pb ciia cac phirc hé nay dugc ghi
nhan tir 88+1.5-10947.0 triéu nam (Thuy va nnk., 2004) dén 115.4+1.2-118.2+1.4 triéu nam (Shellnutt va
nnk., 2013). Phuc hé Ankroet bao gom cac da granite biotit hat trung binh dén thd, c6 dién 16 nho hon phirc
hé Pinh Quan va Péo Ca va chii yéu nam sau trong dat lién. Tudi zircon U-Pb trong khodng 93.4+2.0-
96.1%1.1 tri¢u ndm (Thuy va nnk., 2004) va 86.8+1.6 Ma (Shellnutt va nnk., 2013). Tram tich Kainozoi
nguodn goc song bién trong viing nghién cuu bao gom hé tang Di Linh tudi Ollgo Miocene, hé tang Séng
Lity tudi Piocene-Pleistocene, hé tang Ba Miéu tudi Pliocene-Pleistocene. Két qua phan tich tudi U-Pb
zircon trong cac hé tang nay déu ghi nhan sy phd bién caa phd tudi Kreta, Permian-Triassic va Ordovic-
Silua. Ngay ca trong hé ting tré nhét ciing ghi nhan sy c6 mit dang két cua tudi tién Cambri (Hennig va
nnk., 2018). Trong vung nghién ctru Bazan Kainoizoi cling phan bé rong khip véi chidu day 1én dén vai
tram mét (Hoang va Flower, 1998). Magma bazan kiém bét ddu xuét hién tir Miocene giita c6 dic diém dia
hoa giéng voi nguon vo dai duong bién chat tai sinh tir chum Manti Hai Nam (cot magma Hai Nam) (An
va nnk., 2017). Qué trinh phun trao va dong dung nham thuong xuat hién trong nhiing déi dut gay dia
phuong tai hoat dong lién quan dén viéc mo ra Bién Dong.

*Tac gia lién h¢
Email: nguyenhuuhiep@humg.edu.vn
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Tudi cua cac phirc hé da magma trong cung magma ria luc dia tich cuc d6i Pa Lat di duoc mot sb tac
gia nghién ctu (Thay va nnk., 2004; Shellnutt va nnk., 2013) nhung 1a nhitng nghién ciru don 1¢ vé timg
phirc h¢ trong khu vue. Bé khic phuc nhiing thiéu x6t nay, céc phirc hé & déi Pat Lat s& duoc nghién ctu
mot cac tong thé dé dinh tudi bang phuong phap U-Pb zircon va luan giai nhitng y nghia dia chat lién quan.
Nghién ciru s& gop phan giai quyét van d& vé tudi thanh tao cia cac thanh phan dia chat trong khu vuc
nghién ctru dong thoi mang lai thdng tin quan trong cho viéc luan giai kién tao ciia khu vyc ciing nhu cta
Viét Nam. Tu day, nguon gde, co ché sinh khoang cua khoang san ran trong khu vuc va sa khoang ven bién
Nam Trung B c6 thé duoc lam sang to.

- i 12°40N
— 105.3£0.4
- Phirc hé Ankroet
B Phic hé Do Ca 96.9:0.4
- ~ . , E
Phirc hé Pinh Quan ° X
’:J Tram tich Jura, Phun trao 94, M 21
Crata bazal Neogen-Dé t 98. 310 3 94 0*/ 1.1 12°N
’ 7 rqn s x
L_]\gmlay mau 99.730.4
102. 61:0 5
im 8£0.4
China . P . OB
113.2¢0.4 ' . 6 .
81154412 o o
& @ - . 91.34/-1 _
» o 2 ‘.‘
4-99.6+/-1.8 #106.90.4 /_,
o - Bién Dong — N
" . 1
= ‘ o S ./ |Tudize® 996418 Thiy va nok 2004 |
‘ing ® o U-Pb ¢ 99.64/-1.8 Shellnutt & nnk 2013 |
ichizngy 92.04/-0.9 Tr.nim¢ 95.930.5 Nzhiin ciu niy
cirs ‘/ '
~104.3£0.6 0 30 km
Sz il 1 | | | 10°20N
106°30°€ 107°E 108°E 109°E 109°30'58"E

Hinh 1. So do dia chat viing nghién cizu thé hién vi tri ldy mau cia nghién cizu ndy va cac nghién ciu

trecc day

2.Co'sé ly thuyét va phuong phap nghién ciu

15 mau da granite gdm 7 mau cia phic hé Déo Ca, 5 mau cua phuc hé Ankroet va 3 mau caa phuac hé
Dinh Quén di duoc thu thap trong nghién ctru nay (Hinh 1). Toan bé mau dugc dinh tudi theo phuong phap
U-Pb, LA-ICP-MS trén don khoang zircon. Zircon dugc tuyén tach tir mau d4 va phan tich tai trung tam
London Geochronology ¢6 tru so tai Truong Pai hoc London. Mau cuc dwoc nghién téi do hat 0,27- 0,10
mm va dii bang ban dai dé phéan loai cac khoang vit theo ty trong. Tiép theo d6, ding phwong phap tuyén
tir dé tach cac khoang vat nhidm tir. MAu zircon sau khi mai téi phan trung tm va duoc danh bong, lya
chon nhitng hat tu hinh, khéng cé khuyét tat dé phan tich tudi. Céc hat zircon don khoang da dugc lra chon
dugc dac v6i nhya epoxy 2 thanh phan trén tim kinh 1at mong. Muc tiéu mai dén tam cua hat zircon lat
mong dugc mai va danh bong. Khi lat mong chira cac hat zircon da danh bong du tiéu chuan cac hat zircon
s& dwoc phan tich ciu trdc cua hat véi kinh hién vi dién tir quét theo phuong phép phat quang dm cuc
(Cathodoluminescence (CL)). Anh phat quang am cuc s€ duoc ding dé phan tich tuoi cua tirng hat zircon
bang hé thong laser (LA) két hop hé thdng pho khdi cam wng (ICP-MS). Cac phan tich U-Pb zircon bang
thiét bi LA-ICP-MS dugc tién hanh cho cac viing phan déi khac nhau trong ting tinh thé zircon. Sir dung
hé thong cét laze bang song Newn way 193 nm két hop véi ICP-MS dua trén tir cuc Agilent 7700. Cac
diém an mon dién hinh d st dung cac diém 25 um véi toc do 1ap lai 10 Hz va mirc luu loat nang lugng ca.
2.5 J/cm?2. Phan tich nguyén t&6 muc tiéu Pb, Th va U da duoc hiéu chinh khi sir dung zircon tiéu chuan tir
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Plesovice (Sldma et al., 2008). S6 ligu tuoi dugc minh giai theo thoi gian ghi lai céc ty 1¢ dong vi vai do
mai tinh thé dugc xt ly bang phan mém minh giai s6 liéu chuyén dung.

3. Két qua va thao luan

Céc hat zircon trong anh phat quang &m cuc thé hién kich thudc vira va I6n, mot sb hat khong thé hién
c4u triic phan d6i bén trong mot cach ré nét (Hinh 2). Khoang tudi ké thira phé bién nhét cua hat zircon cé
tudi Triassic tiép theo 1a Proterozoic va Carboniferous dén tudi Ordovician (Bang 1). Céc khoang tudi nay
tuong (ng voi da mong cua dia khéi Kontum & phia bac vang nghién ciru (Carter va nnk., 2001; Nam va
nnk., 2001). C6 thé lién hé rang thanh phan da méng nam dudi 16p phi tram tich phu trén bé mat ciing
tuong tu trong khu vyc nghién ctu. Shellnut va nnk. (2013) ¢6 nhan dinh rang, thanh phan cua da granite
tai phia Nam Viét Nam dugc hinh thanh bang ca thanh phan vat chat déi hat chim (basalt va tram tich) hozac
thanh phan néng chay cia ¢a mong. Tudi ké thira caa nhan hat zircon trong khu vuc nghién ctu nay la phi
hop véi thanh phan néng chay cia da méng.

Bang 1. Tudi zircon ké thira (sot, du) dwoc xdc dinh trong phizc hé Péo Ca va Pinh Quan

STT Mau Phtic hé Tudi U-Pb  (Tr. ndm)
1 | 07-05-15-06a | Péo Ca 255+7 96122
2 | 07-05-15-06b | Péo Ca 253+7 2335254
25246 489+11
248+6 33548
23546 823420
240+7
239+7
2637
252+7
24516
08-05-15-10 | Péo Ca 249+3
13-05-15-34 | Péo Ca 254+7
11-05-15-30 | Ankroet 3919
383£10
15-03-15-29 | Pinh Quan 228+6 1841+70
15-03-15-30 | Pinh Quan 23446 186849
21146
8 | 11-05-15-29 | DPinh Quan 1872457

Két qua phan tich trén cac hat zircon trong da granit voi g:h@it~ lwong kha tét gan nhu tudi nam sat duong
hi¢u chinh concordant (Bang 2). Méc du vay, van cQ mot s6 mau cé gia tri do lech 16n MSWD sau khi da
loai bo diém ban vao nhan cua hat zircon dé tinh tudi (loai bé nhan ké thira dé xac dinh tuoi két tinh cuodi

cung cua khoang vét Zircon).

Bang 2. Két qua phan tich tudi tuyét doi U-Pb Trén don khodng zircon

STT Mau Phtrc hé Vi do Kinh o Tudi U-Pb | MSWD
1 | 14-03-15-15 Péo Ca 12°10°05.1 | 109°11°30.9” | 95.97+0.52 | 1.9
2 | 14-03-15-16 Déo Ca 12°13°52.1 | 108°47°33.3” | 92.01#0.25| 4.7
3 | 07-05-15-06a Déo Ca 13°03°37.0 | 109°77°23.3” | 107.5:0.42 2
4 | 07-05-15-06b Péo Ca 13°03°37.0” | 109°17°23.3” | 113.4+042 | 10
5 | 08-05-15-10 Péo Ca 12°10°05.1 | 109°08°43.0” | 92.88+0.66 | 0.68
6 | 09-05-15-24 Déo Ca 10°22°51.1 | 107°15°09.8” | 104.3+0.56 4
7 | 13-05-15-34 Déo Ca 11°09°46.2 | 108°08°50.2” | 106.9+0.44 | 11
8 | 14-03-15-23 Ankroet 11°59°21.0 | 108°12°06.0” | 98.3t0.26 | 0.84
9 | 14-03-15-24 Ankroet 12°10°34.2 | 108°22°44.3” | 101.8+0.39 | 3.9
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10 15-03-15-26 Ankroet 11°55°53.5” 108°21°33.9” | 102.6+0.51 1.9
11 11-05-15-30 Ankroet 11°43°19.5” 107°43°32.3> | 101.8+0.39 3.9
12 15-03-15-29 Ankroet 11°55°29.8” 108°10°24.4>> | 98.89+0.47 10
13 15-03-15-30 binh Quén 12°15°44.7> 108°05°30.0>” | 96.85+0.43 11
14 15-03-15-31 binh Quén 12°27°27.6” 108°12°59.2> | 105.3+0.35 0.67
15 11-05-15-29 binh Quéan 11°24°59.7” 107°35°08.7> | 113.2+0.37 0.29

Nghién ciru nay da chi ra con c6 mét vai hat zircon cho tudi ¢ twrong tng ~1,8 ty nam. Tudi nay la céc
vat lidu zircon ké thira, chung duoc mang 1én do qua trinh néng chay va két tinh phirc hé granitoid Dinh
Quan-Déo Ca. Giai doan magma ~1,8 ty nam tai Viét Nam gan day da duoc phét hién & khu vuc Phan Si
Pang ¢ Tay Bac Viét Nam va nhiéu cac zircon di s6t khu vuc Kon Tum, khu vue d6i khau Séng M4 va khu
vuc doi Pa Lat. Khoang tudi ~1,8 ty nam trong zircon ké thira cung cap bang ching méi vé khoang thoi
gian hoat dong ciia mot giai doan magma ¢ déi Pa Lat trong Paleoproterozoi muén. Giai doan nay c6 thé
1a mot giai doan hinh thanh nén vo luc dia c6 khu vuc doi Pa Lat. Sau d6 bi giai doan hoat dong magma
trong suét Triat-Creta hoat hoa tao nén d6i Pa Lat nhu hién nay. Chuyén dong kién tao Permi-Trias kéo
dai trong khoang 260Tr.n d&én 220Tr.n (Michel va nnk., 2018) tao ra hoat dong magma manh mé trong khu
vic va duoc ghi lai trén tudi ké thira (phan sot cua Zr) (Bang 1).
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Hinh 2. Anh phat quang &m cyc CL ciia mau 07-05-15-6B va 11-05-15-29 bao gom tusi, diém ban va
Vi tri an moi laser
4. Két luan
Tinh the zircon trong cac mau da granit dwoc thu thap trong cung magma ria luc dia tich cuc thuge déi
ba Lat d€ nghién ctru tudi dong vi U-Pb zircon va luén giai y nghia dia chat lién quan. Két qua nghién ctu
cho phép dua ra nhiing két luan sau:
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- Két qua phan tich tudi dong vi U-Pb zircon trong cung magma ria luc dia tich cyc déi Da Lat cho thay
gi tri tudi tir 92.01£0.25 dén 113.4+0.42. Pay 1a két qua méi va tong quat vé khu vure nghién ctru va chua
¢6 nghién ctru nao trude day dat dugc. Két qua nghién ciru nay da gop phan lam séng t6 lich sir hinh thanh
déi ba Lat cling nhu lich sir hoat dong magma ¢ Viét Nam.

- Tudi tuyét ddi cua cac da magma ria luc dia tich cuc déi Da Lat 1a san pham minh chimng cho su ton tai
mot giai doan phat trién vo luc dia vang nghién ctu vao Creta. C4c gia tri tudi ¢ cua phan nhan zircon ké
thira ¢6 tudi Proterozoic va Carboniferous dén tudi Ordovician tiép theo 1a Triassic ching to lich sir phéat
trién dia chat lau dai co y nghia 16n d6i véi nghién ctu kién tao va hoat dong tim kiém tham do khoang san
trong khu vuc.
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ABSTRACT

Zircon U-Pb dating from active continental margin magma arc of the
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Zircon crystals in granite samples were collected in the active continental margin magma arc of the Dalat
zone to determine U-Pb zircon ages and their geological significance. In this study, zircon crystals have
undergone the process of separation and analyzed by using LA-ICP-MS method. The analytical results
indicate that the U-Pb zircon ages range from 92.01+0.25 to 113.4+0.42 million years. These ages
correspond to the crystallization age of zircon mineral formations. The age values are close to the results
of previous studies using the U-Pb method of single mineral zircon as well as the Rb-Sr method of total
rock and the Ar-Ar method. Furthermore, the analytical results also appear U-Pb zircon age at 1.8 billion
years, suggesting a new evidence for a magma period in the Dalat zone at the late Paleoproterozoic. This
period can be related to an ancient continental crust formation in the Dalat zone.

Keywords: Isotopic age, U-Pb zircon, Granite, The Dalat zone.
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