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ABSTRACT

Permian — Triassic magmatism related to Indochina-Viet Trung amalgamation Permian-
Triassic magmatic formations include plutonic and volcanic rocks vary from ultramafic-mafic to
felsic with geochemical characteristic range from tholeiite through calc-alkaline to alkaline).

Late Permian (264 - 257 Ma) plutonic and volcanic of tholeiite series, consisting of meta-
basalts, meta-dolerite, gabbro, diorite and plagiogranite, distribute along the Song Ma suture zone.
They are characterized by low Ti, high Na and depleted La, Ce; bulk rock eNd (t) and zircon eHf (t)
range from (+ 4.6) to (+7.6) and (+13) to (+14), respectively. These rocks are thought to be mantle
origin.

Permian-Triassic intermediate-acidic volcanic and plutonic complexes of calc-alkaline and
high K calc-alkaline series consist of I- and S-type granitoids. The I-type granitoids and associated
andesite-dacite-rhyolite have relatively homogeneous geochemical characteristics (ASI values =
0.9-1.2; Is, = 0.705-0.710; eNd (t) = (-2)-(-9)). However, they were formed in two separately stages.
The early stage (260-252 Ma) is thought to be related with active continental margin while the later
stage (248-228 Ma) is thought to be related with post-collisional environment. On the other hand, S-
type granitoids are characterized by high alumina minerals (garnet, muscovite, sillimanite and
cordierite) and crustal origin magmas (ASI = 1.1-1.4; I, = 0.710-0.730; &Nd (t) = (-9) - (-13)).
These rocks were formed in 255-240 Ma and thought to be related with syn-collisional
environment. Gabbro, monzogabbro and alkaline lamprophyre (minette) were formed in 257-228
Ma.

The Permian-Trias magmatic complexes are products of the convergent of Indochina block
and Viet - Trung composite terrain with impact of mantle plume.

1. MO DAU

Céc san pham ciia hoat dong magma Permi-Trias lién quan dén gin két dia khdi Pong Duong
va dia khu lién hop Viét-Trung phd bién & dai uén nép Truong Son, trén lanh thd Viét Nam va Lao,
kéo dai tir khu vuc bién giéi Viét Nam - Lao - Trung Qudc & phia bac, khuon theo déi dirt gdy Song
Ma, chay doc day Truong Son dén dia khu Kon Tum. Chung bao gém cac thanh tao xam nhap va
nui Itra ¢c6 thanh phﬁn phuc tap, tor mafic-si€u mafic dén axit v6i ban chit dia hoa khac nhau
(tholeiite, kiém voi, kiém voi cao kali va kiém).

Cac nghién ciru gan day tap trung 1am sang t6 ban chét kién tao cua ching, trong do chu yéu
cho rang chiing 1a san pham cua hoat dong magma lién quan to1 qua trinh hat chim ve phia tay cua
khdi Nam Trung Hoa xubng dudi khdi Péng Duong dan dén dong kin Paleotethys trong Permi-
Trias va gin két dia khdi Dong Duong véi dia khu lién hop Viét - Trung (Nam Trung Hoa) (Hieu et
al., 2015; Shi et al., 2015; Wang et al., 2016; Qian et al., 2019). Tuy nhién, ciing c6 nhiing ¥ kién
cho ring hut chim chua han 13 co ché chii dao dan dén hinh thanh céc t6 hop magma Permi-Trias &
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day, ma plume manti, ca biét d6 la plume Emeishan cting c6 vai tro trong viéc thanh tao cac magma
nay, it nhét ciing 14 ngudn nhiét cung cip cho cic qua trinh d6 ciing nhu viéc hinh thanh cac da bién
chat nhiét do siéu cao (Faure et al., 2018).

Bio cdo trinh bay két qua tong hop cac tai liéu nghién clru cia cac tac gia bao céo nay vé to
hop magma va tham khao cac cong bd khac c6 thé cho phép dua ra mot s6 nhan xét méi vé ban chat
dia hoa va kién tao ctia ching. Cac tai liéu duoc str dung bao gom cac két qua phan tich thanh phan
khoang vat, dia hoa, déng vi va tudi déng vi trong cac nghién ctru cia 10 nam trd lai day.

2. PAC PIEM DPIA HOA, PONG VI CUA CAC TO HQP MAGMA PERMI-TRIAS VA
NGUON GOC MAGMA

Céc tai liéu vé thanh phan dia hoa, dong vi cta cac to hop magma nii ltra va xdm nhap Permi-
Trias cho phép phan chia cic loat magma sau: loat tholeiite, loat kiém voi, kiém voi cao kali va
kiém.

Céc t6 hgp magma loat tholeiite bao gdm meta-basalt, meta-dolerite, diorite va plagiogranite.
Diorite va plagiogranite tuéi Permi mudn (263-257 tr.n; U-Pb, zircon, Hoa et al., 2016) dugc xéac
dinh ¢ khu vuc Sop Bao (Lao), thudc doi khau Song Ma. Pac diém phan bd cac nguyén td dat hiém
clia meta-basalt twong tu nhu N-MORB con dolerite gidng E-MORB. Gia tri eNd(t) da tong va
eHf(t) zircon trong meta-basalt, diorite va plagiogranite trong (ng dao dong trong khoang (+4,6) -
(+7,6) va (+13) - (+14) (Tai liéu chua cong bd), minh ching cho nguon g0oc manti cia cac magma
thudc loat nay Vé ban chat kién tao, ¢ thé cho rang chung la san pham cua hoat dong magma lién
quan t6i giai doan hut chim sém.

Céc t6 hop magma trung tinh - axit loat kiém voi va kiém voi cao kali tudi Permi-Trias rat da
dang bao gém (andesite) - dacite - rhyolite, (diorite) - granodiorite - granite. Dua vao dic diém dia
hoéa, cac granitoid co thé phan thanh kiéu I, kiéu S va kiéu A. Trong pham vi dai uén nép Truong
Son, pho bién nhét 1a cac granitoid kiéu I va kiéu S; granitoid kiéu A chi gip dudi dang cic thé nho
hodc dai mach co6 thanh phan syenite (phtre hé Mang Xim; Tri and Khuc, Editors, 2011) va chua
dugc nghién ctru chi tiét. Cac granitoid kiéu I thuong tao thanh cac khdi c6 dic tinh phan di dai
(gabbro-diorite-granodiorite-granite-leucogranite), thuong c6 méi lién quan chit ché véi cac da nui
lira andesite-dacite-rhyolite dong magma. Trong t6 hop cong sinh khoang vat cua granitoids co mit
pho bién amphibol, sphen va orthit. Cac thong sé dia hoa dic trung ciia ¢a xAm nhép va nii lira: cao
Mg#, ASI = 0,9-1,1 (c6 thé dén 1.2), Na,O/K,0 thuong > 1,3 (trong cac da loat cao kali, ty 1¢ nay
c6 thé 1a 1-0,8), khé giau cac nguyén t6 dat hiém nhe. Cac dic diém dong vi clia da nii ltra va xam
nhép loat kiém véi va kiém véi cao kali: Is; dao dong trong khoang 0,705-0,709 (d6i khi dén 0,710),
eNd(t) da tong va eHf(t) zircon twong tng 1a (-8,8) - (-1,3) va (-8) - (-1,4) (Hieu et al., 2015; Shi et
al., 2015; Wang et al., 2016; Qian et al., 2019; Tai lidu ciia cac tac gia chua cong bd). Tudi md hinh
TDMZ =1.4-1.8 ty nam (dbi vai da tong) va 1,2-2,2 ty nam (d6i voi zircon). Cac dédc diém nay ching
to chiing c6 ngudn gbc tir magma duogc hinh thanh do ndng chay timg phan vo dudi, hodc tron 1an.
Tudi thanh tao cic d4 nai ltra va granitoids loat kiém voi va kiém voi cao kali kéo dai, trong khoang
270-230 tr.n., trong do, cac da Permi thudc giai doan hat chim, con Trias gitra-mudn thudc giai
doan sau va cham (Hoa et al., 2008; Hieu et al., 2015; Shi et al., 2015).

Céc granitoid kiéu S bao gom céc bién loai chura biotite va muscovite. Trong s6 khoang vét
cao nhom, ngoai muscovite, kha pho bién sillimanite, cordierite va garnet. Trong chiing rat phd bién
zircon di sot ¢6 tudi ¢6 (0.9-2.6 ty ndm). Thanh phan hoa hoc dic trung giau nhém (ASI > 1,1),
thudc loat kiém voi cao kali (K,O/Na;O = 1,5-2,0), gidu cic nguyén to dat hiém nhe, [La/ Sm]y,
[La/Yb]n va [Gd/Yb]n tuong ung la 3,2-4,6, 8,8-20,9 va 1,6-3,8 va ¢6 Eu/Eu* = 0,42-0,65. Ty 1¢
ddng vi I, cao (0,710-0,740), gia tri eNd(t) da tong va eHf(t) zircon thap, twong ung la (-9,0)-(-13)
va (-44)-(-8 2) phu hop voi tudi mé hinh Hf tr 4,1 dén 1,8 ty nam. Cac thong sb nay chiing to cac
granitoid kiéu S xuat sinh tir magma c6 ngudn géc vo trén. Tudi thanh tao cua cac granite kiéu S
bién thién trong khoang kha rong theo cac khu virc khéac nhau, tir 255 (Hoa et al., 2016) dén 238 tr.
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n. (Thanh et al., 2019), tap trung trong khoang 251-245 tr. n., twong Gng véi giai doan dong va
cham.

Pang chu ¥ trong giai doan 255-240 tr. n., cling vai su hinh thanh céc granitoid kiéu S, xuat
hién kh& phd bién cac xam nhap gabbro va monzogabbro chira (giau) biotite va amphibol c6 dic
trung dia hda cua cac loat magma kiém voi (phuc hé Pha Loc, Trung VN: 255-240 tr.n., ving
Muang Khoun ¢ Trung Lao: 257 tr.n). Chuang thuong chira ilmenite va titan-magnetit d6i khi kha
giau; vé dia hda: giau cac nguyén t6 dét hiém nhe, di thuong am Eu, kha nghéo Nb, Ta; ls; =
0,7048-0,707, eNd(t) = (+2,2). Xét theo cac dic diém khoang vat, dia hoa va ddng vi, gabbro va
monzogabbro Permi-Trias la san pham cua magma nguén manti nhung c6 thé da bi hdn nhidm bai
vat chat vo. C6 thé cho rang gabbro va S-granite 1a cac to hop mafic - felsic kiéu twong phan, dac
trung cho cac hoat dong magma giai doan dong va cham cua dai udn nép Truong Son, diéu ma E.P.
Izokh (1965) d3 m6 ta cach day hon nira thé ky & MBVN.

Hoat dong magma & kiém (va kiém) Permi-Trias dang dai mach va xam nhap nho trong dai
tao nii Truong Son biéu hién rd rét ¢ trén dia khu Kon Tum va ria bac cua n6. Phd bién 1a minet,
granite porphyre va syenite. Thanh phan khoang vét cua minet chu yéu 1a orthoclase, plagioclase,
clinopyroxene, phlogopite (Anh et al., 2006). Vé mit dia hoa, minet thudc loai cao kiém, kiéu kiém
kali va siéu kiém kali, cao magnesi, thap nhom, thap tltan MgO =4,1-123 % tl; K20+Na20 3,4-
11,1 % tl.; K;O/NayO = 1,7-3,4; kha gidu cac nguyén td Ni, Co, Rb, Sr, cac nguyén to dat hiém nhe
s0 voi cac nguyén tb dat hiém nang (Lan/Yby = 17,1-38,6); tuong déi nghéo Nb, Ta. Cac dac trung
ddng vi ciia minet nhu sau: ls; = 0,71422-0,7184; ***Nd/***Nd; = 0,511835-0,512555 (¢Nd = 4,0-
(-10,1)); *®Pb/%*Pb = 18,678-19,138; °’Ph/*™Pb = 15.678-15,684; *°Pb/***Pb = 38,978-39,145.
Véi cac dic trung nay, dung thé magma ctia minet xuat phat tir manti dang thach quyén 4 luc dia
(Anh et al., 2008). Tudi thanh tao ctia minet dwoc xac dinh bang U-Pb (zircon, SHRIMP) 1a 257-250
tr.n. (tai liéu chua cong bd), bang Ar-Ar la 228-242 tr.n (Anh et al., 2006).

3. THAO LUAN VA KET LUAN

Cho dén nay, van dé giai doan hoat dong cua céc kiéu magma chua dugc lam rd, mac du ngay
cang c6 nhiéu két qua phan tich twong ddi chinh xac (U-Pb zircon) tudi thanh tao ctia chung. Vi thé,
viéc phan chia cac hoat dong magma lién quan t61 hut chim, va cham va sau va cham con chua c6
su théng nhét gitta cac nghién ctru khac nhau (Hieu et al., 2015; Shi et al., 2015; Hoa et al., 2016;
Wang et al., 2016; Qian et al., 2019). Tong hop céc nghién ctru ctia minh, cac tac gia bio cao niy
phén chia: giai doan hut chim (270-260 tr.n.) bao gbm cac t6 hop magma (nui lira va pluton)
tholeiite va kiém voi (kiéu I-granite); giai doan va cham gan két khbi Pong Duong véi dia khu lién
hop Viét - Trung tng voi khodng 255-245 tr.n., bao gom cac granitoid kiéu S va gabbro,
monzogabbro. Minh chiing cho su kién nay la hoat dong bién chét 4 ap suét cao va nhiét do siéu cao
xudt hién ¢ kh6i Kon Tum (Osanai et al., 2004).

Céc t6 hop nui ltra - pluton kiéu I-granite phd bién dudi dang cac dai nii ltra - pluton nhu Sim
Nua - Hoanh Son va trén kh6i Kon Tum duoc thanh tao trong khoang 240-220 tr.n. ing véi giai
doan sau va cham. Cac d4 kiém dang xdm nhap nho va dai mach (syenite, minet, granite porphyre)
c6 I& cling thudce giai doan nay va co thé 1a cac biéu hién két thuc hoat dong magma tao nai Indosini
trong dai uén nép Trudong Son. Tuy nhién, ddy 1 van dé con can duoc nghién ciru thém dé 1am sang
to, do tudi thanh tao clia minet (250-255 tr.n.; U-Pb zircon) khong ung h¢ cho mé hinh nay. Dang
chu ¥, cac da kiém nhu minet va syenite nhu thé nay chua thay mo ta trong dai uén nép Loei ¢ phia
tay cua dia khdi Pong Duong.

Kha nhiéu mé hinh ngudn magma cho céc t6 hop nti lira - pluton va pluton kiém voi (kiéu I-
va S-granite) di duoc dé xuét, chu yéu cho rang vai trd nong chay cac chat nén khac nhau thude vo
du6i hodc hon hop vo dudi va vo trén (Hieu et al., 2015; Shi et al., 2015; Wang et al., 2016; Qian et
al., 2019). Tuy nhién, viéc téng hop céac thong s6 dong vi Sr va Nd cua cac t6 hop magma ca kiéu I
va kiéu S granite cho thiy mé hinh trén 14n magma c6 vé phu hop cho 1y giai ngudn gbe cua cac
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magma tuong d6i da dang vé biéu hién nhung kha dong nhit vé cac dic diém dia hoa va dong vi
(Hinh 1).
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Hinh 1. Biéu do tuwong quan Nd(t)va Is; cho cdc da niii lira va pluton Permi-Trias dai uén nép
Trwong Son (dit liéu cua Cac tac gid bdo cdo chwa cong bo) cho thdy cdc dd magma Indosini c6 thé
c6 nguon goc trén lan giira dung thé tré véi dung thé v Paleoproterozoi.

Van dé co ché hinh thanh cac magma Permi - Trias dai udn nép Truong Son ciing duoc thao
luén trong nhirng nam gan ddy. Pho bién nhat 14 mo hinh hat chim khéi Nam Trung Hoa xudng
dudi dia khdi Pong Duong (Hoa et al., 2008; Hieu et al., 2015; Shi et al., 2015; Wang et al., 2016;
Qian et al., 2019). Tuy nhién, cling c6 nhimg y kién cho rang chi riéng co ché hut chim nhu vay
chua du de ly giai sy co mat cua cac da bién chat ap suit cao va nhiét do siéu cao ¢ dia khu Kon
Tum, ma can c6 ngudn nhiét khac. Dé giai quyét van dé nay, dé xuat ctia mot s6 nha nghién ciru vé
tac dong cua plume manti dbi v6i qué trinh thanh tao cac da bién chat ap suét cao va nhiét do siéu
cao da gy sy chil y, ca biét, d6 14 su cung cap nhiét tir plume manti cho thach quyén Dong Duong
(Faure et al. 2018, Owada et al., 2016). Wang va cong su (2016) cho rang qué trinh tao rift Song Pa
va hat chim vé phia tay Song Ma (cua khéi Nam Trung Hoa) c6 lién quan den plume Emeishan
(Wang et al., 2016). Biéu hién tac dong cua plume dbi véi su thanh tao cac t6 hop magma Permi-
Trias dai ubén nép Truong Son ¢ thé 1a sy c6 midt gabbro va monzogabbro giau ilmenite -
titanomagnetite, cac yéu td dia hoa cua A-granite trong cac granitoid loat kiém véi cao kali
(Ga/Al*.10000 > 3) va phd bién cac d4 kiém va siéu kiém kali nhu syenite, minet trong giai doan
cubi cua hoat dong magma Permi-Trias. Cac tac gia bao cdo nay coi cac biéu hién d6 1a chimg co
ung ho cho quan diém vé vai tro ctia plume manti trong thanh tao cic to6 hop magma Permi-Trias
ctia dai uén nép Truong Son.
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