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Tap chi DIA CHAT. loat A, s6 317-318, 3-62010, 1r20-45

SO'DO PHAN CHIA MAGMA VIET NAM
THEO QUAN BIEM KIEN TAO MANG

BUI MINH TAM', TRAN TUAN ANH’, LE DUY BACH,
NGUYEN TRUNG CHI *, CHEN FUKUN ° TRINH VAN LONG,
PHAM BUC LUONG', NGUYEN LINH NGOC*, TRAN TRONG HOA’,
TRINH XUAN HOA?, VU NHU HUNG®, PHAM HONG THANE?,
NGUYEN DUC THANG', NGUYEN THI BiCH THUY?, TRAN VAN TOAN 14
TRUONG MINH TOAN?, NGUYEN BINH TRIEU?, NGUYEN HOU TY'
! Tang hgi Dja chét Vist Nam; * Vign Khoa hoc Dia chdt va Khodng sin:

Pphdn var chdl, sie phan bé khé
dia djng hec, cdc thanh tao m
magma thusc 9 béi canh kién 1go: song niii dai dirong (MOR), cung mii liza
(VA4), bé sau cung (BAB), déng va cham mdng (syn-COLL), sau va cham
mang (post-COLL), rifi luc dia (CR). basalt Iii luc dia (CFB), khéng tao nii
(AOR) va d6i cdit truept (SHZ).

Tién trinh hogt dgng magma Viét Nam bao gdm 7 giai doan hoat dgng:

" Vién Dja chii - Vign KHCN Vigt Nam; * Trudng Dai hoc KHTN - Bai hoc Quc gia Ha NGi;
* Vign Thiée ké déu khi - Lién doank Vietsovpetro; * Vién Dja chdt va Dia vt 1y - Vien HLKH Trung Quéc

Tom tidt: Trén co s nghién cir chi (ié dic diém dia chat - edu triic, thank
ng gian - thoi gian, nguon gée va moi frong
agma Viét Nam dirge phén chia thimh 33 16 hop

Archei (AR), Paleo-Mesoproterozoi (PP-MP), Neoproterozoi - Cambri sém

(NP-=l), Paleozoi SOm-gi

ta (PZ1-2), Paleozoi mugn - Mesozoi sém (PZ3-

MZ1), Mesozoi mupn - Kainozoi som {WE-KZI)_ va Kainozoi mugn (KZ2).

Céc giai doan hoat dong magma, vé co ban, c6 thé heong tmg véi ede “chu ky

Wilson" ghd:{ dnh qua trinh tdch mo - I(’héR kin cdc bon dai duong va s va
cham - gan két cdc dia khu (terrane), khoi nén (craton) qua nhimg si kién tao
ruii Grenville, Pan-Afvica, Caledoni, Indonisi, Yanshan vé Himalaya.

1. MO PAU

Ciéc thanh tao magma Vigt Nam tir lau di
duge nhidu nha dia chit quan tim nghién
ciru va dua ra nhilng so b phén chia khic
nhau [4, 5,9, 10, 12, 16]. Tuy nhién, do mirc
o nghién ciru cdn han ché, dic biét 13 vé
thinh phén dja héa nhém nguyén 16 vét va
dong vi theo hudng dinh luong hién dai, nén
vige phan chia céc thanh tao magma va lun
gidi tién trinh hoat dong magma & Vigt Nam
©con mang tinh chil quan, dinh tinh, chira hoa
nhdp voi xu thé nghién ciru dia cht nsi

chung, v& magma néi riéng, trén thé gisi va
trong khu wire.

Bai bio nay trinh bay nhimg nét chi yéu
nhit két qua nghién ciu cua tip the tic gia
trong khudn khé ciia Bé 4n “Hoan thién
thang magma Viét Nam theo quan diém kién
tao mang” (2005-2008).

Il.CAC TO HOP MAGMA & VIET NAM

Té hop magma (magmatic association) [
1@p hop ty nhién cla cic da magma va sin
phim hoat déng magma cé chung ngudn gbe
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{cogenetic), duge thinh t20 trong cling mét
moi rong dia dong Tuc - boi canh kién tao,
trong mdt khoang thdi gian xde dinh.

Duva tén nhimg két qua nghién cgu vé
de diém dia chit - cdu tric. thanh phin vat
chét {khong vat. thach hoc, dia hoa) ngudn
géc va méi tomg dia ddng fyc theo hoc
thuyét “Thach hsin nguén géc kién tao
mang”, cac thinh tao magma Viét Nam
dugc phin chia trong nhimg 14 hop magma
durdi day.

1. T8 hop magma séng nii giwa dai
dromg (MOR)

Duoe xép vao té hop magma nay 13 cic
thanh a0 nii ltra mafic Huéi Hao - Song
M&, xdm nhip siéu mafic NGi Nua - Pic
Ném v metagabbroid Bé Xinh trong 16 hop
ophiolit ctia thach quyén dai duong Song
Ma. Bjc diém dia hoa nguyén 16 chinh,
nguyén té véw. ddng vi cua chiing gdn giii voi
thanh tao magma xust sinh tir midn ngudn
manti nghéo (DM) trong bdi cénh dia dong
lue séng nii gitta dai dwong (MOR). Té hop
ophiolit ndy dugc day 1én céc ting kién tric
trén trong qud trinh hit chim - khép kin dai
duong Paleotethys. uép gidp véi phirc hé boi
két v cung ria lye dia gilta céc dia khu fién
hop Viét-Trung va Déng Duong trong
Paleozoi mudn,

2. Gac té hgp magma cung ndi lira (VA)

Té hop magma ndy bao ghm céc thanh
130 nii lira, x3m nhip ¢6 thanh phin da dang
tr mafic qua wung tinh dén felsic, dugc xem
nhu sin phim két tinh phin dj dai va lién tyc
tr dung thé magma kidm-véi lai tinh c6
nguon goc tron lan (mixing) gita mapma
nguon manti voi magma nguén v, trong
méi traimp dia ding hue déi hit chim chay
doc 1.hep na lyc dia (_kiéu Cordiller) hay
trong b¢ dai dwong (kieu Mariana). Cac da
mang dac nmg dia héa cia loat magma
tholeiit (TH} hodc loat magma kiém-vai
(CA). twomg img vei kitu thach lun [-granit
{Chappell va White, 1974) hodc H-pranit
(Barbarin, 1999) vi kiéu kién tao granit cung
30

nii lim - VAG (Pearce, 1984) hay kidu
Hercyni (Pitcher, 1987).

Theo tai ligu hign cd, trén lanh thd Vig
Nam ¢6 nhimg 16 hop magma cung né i
duoi day:

& T6 hop ni hia mafic (metabasalt) va
xam nhip granitoid (TTG) tudi Archei (AR)

b T hop nii lira basalt-andesit va
xdm  nhdp  pabbro-pyroxenit  twdi
Mesoproterozoi (MP)

Té hop diorit-granodiorit-pranit tudi
Neoproterazoi giita (NPa).

d. Té hop nii I mafic - trung tinh v
xém nhdp mafic - trung tinh twéi Ordovie
mudn - Silur sém (05-S,)

e. Té hop xdm nhap diorit-granodiorit-
granit tudi Silur {S).

£ Td hop nii lra chi yéu tung tinh
(andesitoidj va xAm nhp gabbrodiorit-
granodjorit-granit tuéi Carbon mudn - Permi
(C-P).

g Té hop nii lira trung tinh - felsic va
xam nhap mafic - trung tinh - felsic tudi Jura
muén - Creata (J3-K).

3. Cac té hop magma bé sau cung {BAB)

Thudng bao gém céc thanh tao ndi lia c6
thanh phan da dang, song chi yéu mafic
(basaltoid), cing v6i cée xam nhdp phan d
siéu mafic - mafic va felsic tao nén 3 hop
ophiolit dic tmg cho thach quyén dai
duong kidu bé sau cung (hay bién ria) Su
khic biét chi yéu cia 13 hop magma nay véi
10 hop mapma sdng nii gita dai duong
(MOR) nim trong thanh phan vat chit cia
ching. Trong cdc d4 néi lira cuia kiéu bé sau
cung thutmg ¢4 mat cac dang di cao
magnesi (nhur ankaramit, boninit), mang
thuge tinh cia ca loat magma tholeiit (TH)
IaTn magma kiém-voi (CA), déng magma véi
1 hop ophiclir kidu bién fla (NOT). Pac
tning dia héa nguyén 1 vét va dbng vi cho
thiy 1 hop magma nay duge xudt sinh tix
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mién ngudn mant thach quyén wén dai hit
chim bi hfmnhiémmgnhvétliéuvblgcdiz,
nén ¢ nét twong e nhur mién ngudn mantd
gidu (EM 1),

Trong lich st tién hoa magma & Vi@t
Nam ¢ xuit hién nhiing 3 hop magma bé
sau cung dur6i ddy:

a, Tb hop nii lia va xim nhip siéu
mafic, mafic thugc 1 hop ophiolit Séng
Tranh tudi Neoproterozoi gitia (NPs).

b. T8 hop nit lim va xam nhip siéu
mafic. mafic thujc 18 hop ophiolit Higp Dirc
tudi Paleozoi som (O,).

c. T6 hop nui lira mafic cimg vii xdm
nhdp situ mafic, mafic va plagiogranit
thudc 16 hop ophiolit Séng L& tuédi
Paleozoi sém (O,).

4. Cac 18 hop magma déng va cham
mang {syn-COLL)

Tb hop magma déng va cham bao gbm
céc thanh 130 xam nhdp thanh phin felsic
{granitoid) thudc loat magma kiém-véi
qué béo hoa nhém, cao kali, Lhép calci, c6
ngudn gbe vo luc dia (kiéu S-graniy),
dugc thanh tao trong méi trudmg dia dong
lyc va cham ming thude kidu granit dong
va cham (syn-COLL), chi thi cho céc sy
kién tao niti, nén con goi 1a kidu granit
ddng tao nii (syn-orogenic).

Trong s6 cdc thanh tz0 magma Viét Nam
6 nhilmg 15 hop magma ding va cham
méng dudi day:

a Tb hop granitogneis-migmatit rui
Cambri som {g,) chi thi cho sy kién g0 mi
Pan-Afiica (hoiic Baikali).

b. Té hop granitogneis  granit hai
mica twdi Silur mudn - Devon som (S,
Dy) trong ing véi su kidn tac ndi
Caledoni. Cling ¢4 téc gia cho ring t6 hop
x&m nhdp granitiod ndy 14 san phim coa
hoat dong “tao nGi ndi luc” (Nguyén
Xuin Bao va Trin Vin Tri, [17]),

c. Té hop granit biotit - granit hai mica
tudi Permi mugn - Trias sém (Py-T;) dién
hinh cho sw kién tao ndi Indosini
(Indosinian orogeny)

d. T6 hop enderbit-chamockit mdi Permi
muén - Trias sém (P3-T)) & dia khéi Kon
Tum, I san phim két tinh phan dj tir dung
thé magma sinh thanh trong diéu kién bién
chét sidu cao. tuomg tmg véi kidu bién chit
“va cham luc dia”, xdy ra trong qua trinh va
cham - gan két dia khu lign hop Vigt-Trung
v6i dia khbi Déng Duong [13).

e. T hop granit biotit - granit hai mica
tudi Creta mudn duge quan niém li sin
phém cia qué trinh dén ép lam day vé va
néng chiy timg phin do anh huéng cia sy
kién tao niti Yanshan. Té hop magma nay
twong tmg véi kiéu granit ngudn vé ngoai
lai (allochthonous) theo quan diém cua
Barbarin (1999).

5. Cic t3 hop magma sau va cham mang
{post-COLL)

Té hop magma sau va cham mang
thuimg duge cdu thinh boi cac dé ndi lira va
%am nhip nong kidu 4 nii Iua 120 nén céc 6
hop nii lira - x4m nhip thanh phin felsic - §
kiém, thubc Jogt magma kiém-véi cao kali
hoje loat & kiém. Dac tnmg dia héa - déng vi
cho thiy 15 hop magma niy ¢6 ngudn gde
sau xudt sinh tir manti, nhung bj hén nhiém
manh béi vit lidu vo, duge hinh thinh trong
mdi trwdmg dja dong hre sau va cham maéng
hofic sau tao ndi (postoragenic) dudi ché d§
kin 130 tich pifin & giai doan ngung nghi
{relaxation) ngay sau tao ndi cuc dai.

Pa ghi nhin duge mét sb 3 hop
magma sau va cham mang trén lénh thé
Viét Nam duoi day:

a T6 hop nii Jia - x3m nhip felsic-kidm
viing Tong Bé bao pom céc 16p da mii lim c6
thinh phan trachyryolit, ryolit bj nén ép
manh mé, clng véi xdm nhip & ndi lia
syenit porphyr, granosyenit pomphyr va
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granit biotit, sinh thinh sau s;'r!dé.ntaom'x.i
Caledoni & 461 cdu triic Viét Bic.

b. Té hop it hira - xam nhip felsic tudi
Trias giira sinh thanh trong giai doan tao ndi
mudn hodc sau sir kién tao nili Indosini.

6. Cic tb horp magma rift luc dia (CR)

Bugc dic tnumg bii cic thanh tzo nii I,

xém nhip thanh phin wong phin (bimodal)
mafic-felsic 4 kidm c6 dic tnmg dia héa
tuong img véi loat magma tholeiit (TH) va &
kiém (SA), chi thj cho méi trudmg dia déng
luc “ndi ming”, trong ché d kién tao tich
gidn lién quan chit ché véi hoat déng clia
plumn manti. Theo (i liéu hign tai c6 nhimng
t hop magma rift luc dia nhu sau:

a T4 hop niii i komatiit-basalt-rachyt
V& xam nhap peridotit-pyroxenit -gabbro tudi
Carbon mudn - Permi (Cy-P).

b. Té hop nai lira basalt-ryolit va xim
nhip peridotit-gabbro-granit twdi Permi
mugn - Trias sém (P3-T;).

c. T8 hgp nii i basalt-ryotrachyt-
ryolit v2 xam nhip gabbro-granosyenit-
granit tuoi Jura mudn - Creta (J5-K). Tudi
thanh teo cda t6 hop magma Ta L& 13 vén
dé con tBn tai. C6 ¥ kién xép chiing xuéng
tudi ¢§ hon, twong {mg véi Permi mudn -
Trias sém, dwa trén nhimg gis trj wéi
@dng vi U-Pb zircon cita ryolit Ngoi Thia
va granosyenit Phu Sa Phin trong khoang
261-256 Trn.. (Nguyén Trubng Giang,
2003, Trdn Trong Hoa, 2009).

7. Géc t8 hop magma khang tao nii (AOR)

To hop nay duoc céu thinh bai cic thanh
momagnacédéldémkha‘m,uungb‘mh
vhom, thip silic (thim chi duéi bio hoa
silic), trong img véi loat magma kiém hodc
& kiém, d8i khi tholeiit. Cic dzc tnmg dia
héa nguyén 6 vét va dbng vi cua ching
wiinh chimg cho ngudn géc sau (manti) lién
quan véi hoat dong cua plum  (hoyc
superplum) trong méi trudmg dia ding luc
i mang (within plate),
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Buoc xép vio 16 hop magma khong tao
miii ¢6 nhimg thinh tao magma dudi déy:

a Tb hop nii hra mafic (basalioid) vi
x&m nhap gabbroid-granit felspat kidm tudi
Paleoproterozoi (PP).

b. Té hop gabbrodiabas téi
Neoproterozoi som (NP)).

¢ T8 hup granit microclin Bén Ngim
tdi Paleczoi som (Oy).

K Tb hop syenit kidm - syenit nephelin
tudi Paleozai giita (PZ,).

e Td hop xém nhdp twomg phin
gabbroid-granitoid tubi Permi mugn
Trias s6m (P5-T}).

£, 'Té hop lampraphyr kigm kali tudi Trias
giita-mudn (Ta3).

g T6 hop niii lim kidm Pu Tra va xém
nhdp kiém Pu Sam Cép whi Paleogen (E).
8. Céc t8 hyp basalt ki lyc dja (CFB)

a. T hop basalt tholeiit (CFT) cé thanh
phén thach hoc chi yéu 1A basalt olivin-
augit-plagioclas, basalt hai pyroxen-
plagioclas, basalt olivin-augit, basalt olivin,
it tholetit thach anh va tholeiit olivin. Di
cling voi ching ¢6 céc thé xam nhdp 4 ni
lira dolerit, gabbro-dolerit, diabas kich thusc
nhd. Nhin chung, cic d4 déu bio hda silic,
kha gidu nhom, thép kidm, Ti va P... tuong
mg véi logt magma tholeiit (TH). Cac dic
tnmg dia héa nhom nguyén t6 vét va déng vi
cho thiy t5 hop basalt ndy c6 ngubn ghc
manti dugc thanh 20 trong méi truimg dia
dong lyc n§i mang do thach quyén bj cing
dn vA ming néng lign quan véi sy kién tich
gidn bién Dong,

b. T4 hop basalt kidm (CFA) bao ghm
basalt oclivin-augit, basalt olivin, basalt
plagioclas-augit, trachybasalt, it basanit va
Iin}burgit. Trong céc thanh tao nay thudng
pho bien nhom d4 tudmg hong nui lira (nhu
tuf vun, dam ké, bom nii lita c6 chira nhidu
the 1l siéu mafie v cée tinh thé Ién olivin,
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PYroXen, zircon, saphir...). Cic did ¢ dac
trung dia hoa dudi bio hoa silic. cao kiém.
Ti. P_. tuong Umg véi loat magma kiém
hogc & kiém. Iaoh vi dia héa nhom nguyén
16 vét va dong vi, cling tlmngtunhu‘(nhop
basalt tholeiit néu trén, chi thi cho ngudn gée
manti vi bdi eanh kién tao ndi mang. thuée
kiéu basalt kidm ndi mang.

9. T5 hop magma déi cét tneot (SHZ)

Duge xép vio 15 hop magma nay ¢6 cic
thanh tao xam nhip dudi day:

a. Thanh tao xim nhip mafic - siéu mafic
& déi cit truot Song Hong vdi thanh phin
thach hoc khd da dang gém lerzolit spinel,
websterit  chia  olivin-spinel, gabbro
amphibol, gabbro-dolerit. Cac da c6 dic
. tnmg dia héa cao magnesi. thip nhom, Ti, P

ﬁé da kiém binh thuéng. Hanh vi dia héa

nhom nguyén 5 vét cho tha\ thinh tz0
mafic - siéy mafic niy duge xudt sinh tr
manti dudi anh hwong cua qua trinh dich
rupt manh doc theo dGi din pdy sin Séng
Hong trong Kainozoi (lzokh et al., 2004;
Trin Trong Hoa. 2007).

b. Thanh tao xdm nhip granit biotit.
leucogranit vi pegmatit duge dic trung
boi do kiém trung tinh - cao, kifu kiém
kali (potassic), 46 chira nhom tir bio hoa
dén qua bao hoa (AS! 2 1). ngheo calci va
magnesi. trong img véi loal magma
kiém-véi cao kali. Pac trumg dia hoa
nhom nguyén b vét va dong vi cho thiy
cdc d4 graniloid c6 npudn gée vo luc dia
(kiéu S-granit) va hinh thanh  bai qua trinh
néng chay timg phén chit nén c6 twbi cb
(Tlen Cambn) trong déi ¢it truot Song
Héng (Trén Trong Héa, 2004).

¢. Thanh tao granosyenit. granit ¢6 him
luong SiO: kha cao nhumg bién thién hep.
qud bdo hoa nhom (ASI > 1), téng ham
hrgmg kidm tir trung binh téi cao véi tinh 1wdi
kali ™ rét (loat potassic), thap calci va
magnesi. wong (mg v6i logt magma kiém-
vBi trung hinh kali. Céc dac inmg dia héa

nguyén t5 1ét va dong vi cho thiy granitoid
lamphamkﬁunhphéndlmdungthe
magma kiém-vdi xudt sinh tir vat lidu vo luc
dia boi qud winh néng chay timg phin (kiéu
S-granit). Tudi thanh tao cia granitoid Ban
Chiéng trimg hop V61 pha cubi hoat déng
magma ctia d6i cit muot Song Héng -
Ailaosan. va thai gian tach gidan huéng TB-
DX ¢ vom Bat Khang (Lepvrier er af, 1997:
Jolivet er uf. 1999). ciing nhu pha cudi cing
cua qui minh “lach gidn day” bidn Nam
Tnmg Hoa (Nayy ¢r al, 2004).

Ul CAC GIAI BOAN HOAT BONG MAGMA
O VIET NAM

Cic t hop magma & Viét Nam duge
thinh o ur Tien Cambri dén sudt
Phanerozoi theo timg chu k¥ tich mo - khép
kin cic dai duonmg Proto- Paleo- Meso-
CenoTethys va Thai Binh Duong ¢6 (Paleo-
Pacific) trong nhimg mdi nimg dia dong
hye khic nhau. duge phan chia ra 7 giai doan
hoat dong magma:  Aschei, Paleo-
Mesoproterozoi. Neoproterozoi - Cambri
som. Paleozoi sém-giira, Paleozoi mudn -
Mesozoi sém. Mesozoi mudn - Kainozoi
som va Kainozoi muén.

Duti diy s& & cdp téi timg giai doan
hoat dong magma cu the.

1. Giai doan Archei [AR)

Cac thanh tao magma trong giai doan
niy chira dugc nghién ctru nhiéu, dic biét
thanh tzo nii lva. Viée ghép chung vao
Archei chi yéu dua trén gia t twéi dong
vi U-Pb zircon ciza gmmtmd Ca Vinh, mat
khic dwge luan gidi theo dic didm dia
chdt - ciu tric, thanh phan vat chit va
bién chit nhigt dong khu vire,

Dai dién cho thanh tao nti hia mafic cia
giai doan Archei 12 cac da amphibolit, gneis
amphibol, plagiogneis bi granit  hoa,
migmait héa manh mé trong hé ting Suol
Chleng (loat Xudn Déi) 16 m & mdt sb noi
thubc hiru ngan Song Héng, bi cic thé
trondhjernit- tonahl-gmnodlom kiéu Ca Vinh

33



xuyén cét khi chinh hop theo mit I6p. Céc
& granitogneis Ca Vinh o6 tui SHRIMP U-
Pb zircon 1 2036412 Tr.n., duge xem nhu I
dang 34 cb nhét & Déng Nam A va Nam
Trung Qubc [13].

He tng Nii Con Voi (loat Song Héng)
v6i thanh phin nguyén thuy chii yéu gdm
trém tich luc nguy@n xen it da nii hva thanh
phin mafic bi bién chit cao tr tmimg
amphibolit ¢én teong granulit, duge xép gia
dinh vio Archei (Hodng Théi Som, 2000;
Trdn Tét Théng, 2600). Tuy nhién, &n nay
chua cb gid tri tudi dbng vi tin cfy minh
chimg tui Archei cho thinh tao
metabasalt ciia t§ hgp magma nay. Gan
déy céc gi4 trj tudi TIMS U-Pb zircon caa
migmatit loat Song Hong la 838 + 45
Tr.n. (Lan C.Y et a, 2001), va SHRIMP
U-Pb zircon 14 800 + 900Tr.n. (TrAn Ngoe
Nam, 2006) twong ‘mg véi Neoproterozoi.
Vé ban chét, d6i Séng Héng va d6i Fan Si
Pan khéng cé nhiéu khéc biét ca v& trdm
tich [3n magma Do viy, viéc xép chc
thinh tao nti lia metabasalt ciia hé ting
Niii Con Voi (loat Sng Héng) cing tudi
Archei, twong ty nhu cic thanh tao
metabasalt cita h ting Sudi Chigng (loat
Xusn Dai) c6 thé chilp nhan duce.

Trén dia khéi Kon Tum h? thng Kon Cot
(phirc h¢ Kan Nack) 6 thinh phin nguyén
thuy 14 basalt xen véi trim tich gidu nhm bj
bién chit cao t6i twéng granulit tao nén t
hop da granulit mafic hai pyroxen v4 gneis
biotil-_silimanil-gmnat—cord.ieril. Hién chua
<0 tubi dbng vi déng tin ciy cho d nii i
mafic cia h¢ ting. Tuy viy, ®di mé hinh
manti nghéo (Tpw) clia granulit mafic haj
pyroxen tai Sdng Ba & lang Kon Cot c6 gis
tr} 2.7 tf aim (Lan C.Y v onk, 2003), tubi
Zircon di sét trong gneis homblend-biofit ciza
logt Sang Re 1 254155 Tr.n, [13] chimg
hat nhiin dhu tién cia qua inh tién hoa vo
dja khéi Kon Tum c6 I8 bit diu xust hign tir
NeoAchei (NA).

Npoki nhimg viing néu trén, cde thinh a0
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Archei c6 thé con nim dudi sau & Bic B3,
trong d6 gneis migmatit & vom Séng
Chay c6 chim Zircon bao trdn duge loi
cubn tir vo luc dia cb cb tubi déng vi
PH27/PE™™ 13 2652 Tr.n, (Nguyén Xufa
Ting va nnk, 1977) duge xem nhu nhén
cba dia khu Viét-Trung chua 19.

Cée thanh tao magma giai doan Archei,
do tii ligu nghién ciru b nhidu, dic biét o
s ligu dia héa nhom nguyén tb vét va dong
Vi, nén viéc ludn gidi bi canh kién tao ciia
ching ¢on nhifu diém chua théng nhit
Tamey va Windley (1977) quan niém ci¢
i d4 Iyc (metamafic) Archei duge thinh
tao trong céc bé tich gifin sau cung (hay bidn
ria); Park (1982) xem céc triing nii lia
Archei nhe cu tric tich gian nai méng,
fuong ty giai doan khai diu cia 46i rift iy
dia; Drury {1987) lai cho cdu tric i lta la
hé qué clia qué trinh nén ép ngang tim thach
quyén mong yéu bj hut chim thodi vA néng,
thude kidn magma cung ndi lim (VA). Bacr
(1977), Park (1988) quan niém giai doan
“kién tao hat nhin” (Nuclei tectonism) 1
thid k¥ ting trugng vo luc dia nhanh
chéng béi s gén két cia céc cung nii hra
4é 130 nén khodng 85% lyc dija hi¢n dai o
thoi diém x&p xi 2500 Trn., dugc dic
trung béi sy véng miit ciia ophiolit va céc
dé bién chét 4p sult cao - nhiét 49 thip.
Céc dzc trung thach dia héa ciia granitoid
phic h¢ Ca Vinh cho thiy ching twong
img voi loat magma kidm-vbi, dugc thinh
tgo trong mdi truimg dia dong lyc déi it
chim, cing véi thanh tao mii lia mafic
trong h¢ ting Sudi Chiéng tao nén 16 hop
magma cung ndi ita (VA) tudi Archei.

2. Giaf dogn Paleo-Mesoproterozol (PP-
MP)

2.1. T8 hgp xim nhdp gromit felspat kiém
- granosyenit Xém Gidu hinh thanh trong
moj tnrdmg dja dong luc khong tao noi voi
ché dj kién tao tch gidin xdy 1a tai 2264 + 8
Tr.n. truée dy [13]. V& co ché thanh tgo cia
18 hop magma nay, Phan Vié Ky (1978) cho
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ring granitoid Xém Gidu 1a sin phim cia
qué tzinh “kali hoa”manhmekemtheohlen
nmngmngchaynmgyhanxayravaoaﬁ(
qui trinh siéu bién chit phitc hé Ca Vinh,
nén di xép chitng vio phire hé Ca Vinh. Tuy
nhsm,lhanhphénkhoangvﬁt,dﬁcblella
tinh chuyén hoa sinh khodng cia granitoid
XomGlauconh:eunetkhécbxétvm
granitoid Ca Vinh. Tudi két tinh cia
gmmloxd Xém Cnau (226448 Trn) wé hon
nhidu so voi mdi nguyén sinh cita granitoid
Ca Vinh (2936+12 Tr.n.), Ngoai ra, thoi gian
tharh g0 ciia granitoid X6m Giau khong
trungvmhmphanhctklénsum&atacdéng
léngmmdeanhdmcghmhanmhm
thé hé zircon bién chit co tudi SHRIMP U-
Pb [a 2362432 Tr.n. va 1964423 Tr.o. [13).
Nhu vdy, granitoid Xém Gidu hoan toan
Vva d4c Kip véi granitoid Ca Vinh ca
ve thdi gian thinh tao (tubi két tinh) ln
ngun magma. Granitoid X6m Gidu da tiém
nhip vao cic di vdy quanh (h;tang Sin
Quyn, granitoid Ca Vinh) trong ché dj kién
1a0 tdch gian, tuong img vdi kiéu A-granit.

22. Cdc thé xim nhdp nho dang thiu
kinh thinh phin mafic Bio Ha phin b
trong hé thng Sin Quyén (PP, sq) lién quan
chit ché vé miit khdng pian véi granitoid cao
kali Xém Gidu, c6 dic tnmg dja héa cao
titan (Ti0; = 1,32-3,32%), khd I.hap nhdm,
déklernmmgﬁxdltélm,mangungvm
logt magma 4 kiém hodc kxenwm cao kali.
Céc d3c tnmg dia héa nguyén & vét cho
théy & hep magma ndy duoc thanh tao theo
oo ché kien tao tich gifin. Céc gid tj tudi
dbng vi nim Jrong khoang 2300-2070 Tr.n.
(K-Ar, Nguyén Van D&, Phan Truomg Thi,
1975), 1777 Trn. (Rb-St, Tedn Trong Hoa,
1999) img v&i Paleoproterozoi. C6 thé thanh
g0 xAm nhdp mafic Bao Ha va felsic Xém
Gidu 1 clng v6i thanh tao nii i mafic Sinh
Quyén ta0 nén 1 hop magma trong phin
(hlmodal) kiéu A+ ~granit, diic tnmg cho hoar
dng kién tao tién rif (prerifi) trong
Paleoproterozoi (PP).

23. T3 hop mii bia - xdm nhip thimh
phznmaﬁc trung tinh Séng Re - Cheo Reo
pbanb&chiymévbmdmgtamSﬁngRg
ﬂmocdlakthnnTmnuodactnmgdla
hoach“hldmnnénng\xonmudidmc
L'nnglaunguyenmvctvammmmgdra
ding e doi it chim, !lmpc Fiéu magma
cung nii hea (VA). Tuﬁlﬁmnhtzncuatﬁ

op magma niy duwc xép vio
Mesoproterozoi (MP), mjt miit dwa trén céc
gid ti i déng vi SHRIMP U-Pb zircon
cita gneis anphibol Sang Re L 2541, 1455,
869 va 436 T (Trdn Ngoc Nam, 2004),
mit khic wdi chin wén U-Pb zircon va
monazit cia Khondalit Kim Son (vimg
Quing Ngii) déu tip tnumg trong khodng
1480-1350 Trn. (twomg {mg véi
Mesoproterozoi), chi thj cho sir ¢6 mit cia
mdt pha nhige - kxéntaodﬁxaymmnggm
doan ndy & dja khdi Dong Duong.

24 M()l.\‘ékhalnhidmgvomlhmh
phin plagiogneis, amphibolit va dd phién két
tinh 1§ ra & Nam Su Lu, Sim Té va Phu
Hoat véi céc gia trf tudi ddng vi U-Pb zircon
trong khoang 1600-1500 Tr.n. [9] duge quan
nigm la giai doan 130 vo Iyc dia chu yéu
trong cic dia khu Hoa Nam vi Indosinia
(Lan C.Y, 2003). Sy hinh thanh cdc vé lyc
dia ndu trén, cH 1B 14 ket qui cuia hoat dong
tao nii Grenville pin két cic craton
Cathaysia, Dwong Tir - Hodng Lién Som,
Nim Su Lu - Phu Hoat, Indosinia, Shan-
Thai (Sibumasu) din dén su hqp nht sigu
lic dia Rodinia vio gita Meso-
Neoproterozoi, trong khoang 1300-900 Tr.n.
(LiZX vd nnk 2001).

3. Giai doan Neoproterozoi - Cambri séwm
(NP,

Giai dogn hoat dong magma niy diroc bit
diubﬁngquéuummévochmiachsneulm
dxaRodlmataothmhcacbedg:duungva
saudolaquﬁumhxédumgénketcﬁc
manh, khéi luc dia d& tao nén siéu luc dia
Gomimnaduucdacmgbangsukxmm
nii Todn Phi (Pan-Africa). Trén linh thé
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meoe 1a thue vao giai doan kién tao niy c6
nhiing t6 hop magma duéi day:

3.1. T6 hop metagabbro Phit MJ duti
dang chim the tuémg mafic phat trién khé
ong rdi trong pham vi Kkhdi mong cd Kaln
Nack, xuyén ciit qua cic thinh tao bién chit
Séng Re, dudi dang cac thé mach kéo dai
gén trimg véi phuong bidn dang cla d4 viy
quanh. Chiing ¢4 dac trumg dja hoa cao titan
(TiOy > 1%), kha cac sit va téng luong
kidm, wgi nad (leat sodic), thudc loat
magma tholeiit cac sit (Fe-TH). Hérih vi dia
héa nguyén 16 vét chi thi cho ngudn gde
manti vi méi truomg dia dong luc “ngi
ming” trong ché d¢ kién 1ao tich gicn,
thude  kiéw  magma khdng w0 il
(anorogenic). Céc pia tr twdi déng vi Ar-Ar
trén gabbro-amphibolit Phir M¥ 1a 808176
Trn (Trinh Van Long, 2000), K-Ar wén
gabbro-amphibolit & mé da Phic Thu
khodng 940 Tr.n. (Sieve. /997). tuong img
véi Neopro-terozoi sém. Vi vdy, ¢6 thé quan
niém t& hop thé wwong mafic Phi: My hink
thénh trong qui trinh rift hoa sau hoat déng
tao miii Grenville, m& déu cho giai doan hoat
dong magma - kién 1m0 Neoproterozoi -
Paleazoi s¢m (Li Z X, 2001).

32 T6 hop metabasalt va ophiolit Séng
Md co dic tnmg thach héa dién hinh cua
thanh 130 magma sinh thinh trong moi
rwomg dia dong lue “sdng mii gie doi
drong ™ (MOR). C6 the xem 16 hop magma
ndy nhu la di chi cia dai duong Prototethys
hinh thanh trong Neoproterozoi bisi qua trinh
phi v siéu luc dia Rodinia. Tudi thanh 120
cua 18 hop magma Song Ma dvoc xép vio
oproterazoi sém chir véu dua irén cac gid
tri oi dong vi cta metabasalt 13 850-840
Trn. (Sm-Nd. Pham Kim Ngan, 1998). 940
Ten. (Sm-Nd, [2]), 967-733 Trn, {SHRIMP
U-Pb drcon, [17]). Cic gid tri wai déng vi
e hom: 433 Trn. (K-Ar, Nguydn Ngoc
Lién, 1980). 541275 Trn. (Rb-Sr. Npuyén
Bac Thang i nnk. 19993, 114 Trn. va 266-
245 Ten. (Sm-Nd. Nguyén Van Vuong va
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nnk, 2006) nén duge xem nhur tudi bién chiy
chong ve sau,

3.3, 76 hop diorit-granodiorit-granit Py
Sen ¢6 dac tnmg thach dia héa cua loat
magma kiém-vdi, kidu T-pranit, diuge hink
thanh trong moi lnm"ng dia dang hee déi hiy
chim, ditpe xép vao kicu granit cung niii ha
(VAG). Trén co ¢ nghién ciru dic diém dia
héa va dong vi Sm-Nd granitoid phic hé Po
Sen, Lan C.Y v ank (2000) da nhin thiy sy
khong pht hop gifra ddc diém dong vi Nd v
diic diém dja hoa nguyén 16 vét (thanh phin
ddng vi Nd cia granitoid Po Sen c6 dic
diém cia granit kidu S. trong khi d6 dia héa
nguyén t6 vét lai phan dnh ban chit cia
granit kiéu T) va cho ring nguén gde hn hop
(hay trén ln) gitta magma ndng chéy vo lue
dia cé (Paleo-Mceseprotcrozol) véi magma
ngudn manti. Tudi ket tinh cia granitoid Po
Sen 14 75147 Tran. (SHRIMP U-Pb, Trin
Ngoc Nam, 2003) va 760225 Trn. (TIMS
U-Pb, Wang va nnk. 1999), 760410 Trn
(LA-ICP-MS U-Pb, Hidu P.T. vd nnk, 2009),
tuong {mg véi Neoproterozoi.

34 Té hap mewnelcanit Kham Diic vé
ophiolit Séng Tranh duge chu thinh bai cée
dé ndi [ita metabasalt-metaandesit-metadacit
cling cde xim nhdp sidu mafic Tra Mai va
mafic Ta Vi. Ching ¢6 dic tnmg dia hoa cia
loat magma tholeiit v4 loat magina kiém-véi,
chi thj cho ngudn géc manti thach quyén trén
d6i hit chim, kidu manti da dugc 1am gitu
nguyén 18 vét do ¢ sur tham gia clia vt lita
vo luc dia. TS hop ophiolit Séng Tranh
twong (mg véi kiéu bién ria (NOT), phin dnh
MGV irieong dia ding Iwc hé s cung hidn
Nt Bin [8].

Tudi thinh 120 cia tb hyp magma nay
duge lugn giai dya trén binh d& cAu tric khu
vire. Theo d6, 6 hop magma Kham D -
Soéng Tranh ¢ 1& dugc hinh thanh trong
Nfopro!crozoi gilra (NP,) va bi bién chét lin
dau véo giai doan 700-530 {tao nGi Pan-
Aftica), sau d6 bi bién chit chdng vio cic




giai doan 440-400 Trn. (tac nii Caledoni}
va 260-230 Tr.n. (tao ndi Indosini).

A 35 T6 hop grmn!ogneu va granir-
N migmatit Chu Lai c6 moi lién quan chat ché
k; vdi cdc thanh tao bién chit phic hé¢ Kham

) D va logt Nii Vi, phan bd rong rii & ria
: bic dia khm Kon Tum. Pic dlem dia héa

! nguyén 16 chinh va vét chi thi ngudn géc 4
jh' néng chay vo la méi ruomg dia dong hec
th “ding ver cham” cho 16 hop granitoid nay.
i Granitoid Chu Lai duoc xem nhu san phim
nong chay timg phin tir v6 luc dia cf thanh
phan chii yeu 14 cic thinh tac trdm tich 1a
trim tich bién chit céia vom ndng Kan Nack

- Séng Re do qué trnh va cham pifta cée vi
mdng Ndi Vi - Kham Dirc - Dic My va Kan
i Nack 2 Song Re xdy ra trong Neoproterozoi

] aleozoi sém [8]. Tudi thanh 1a0
I Chu Lai dua trén cdc gia ti wdi
' 530 Trn. (Rb-Sr. Hurley, 1972):

1 72 Trn. (SHRIMP U-Pb, Nguyén Vin
i Vuong, 2000) va SI 1£13 Tr.n. (TIMS U-Pb.
}] [2]). Nhu vy, tudi két tinh cia granitoid
Chu Lai khoang 772-511 Tr.n. tuomg img
véi s kién tao nui Pan-A frica.

4. Giai doan Paleozoi sém-gitra (PZ, ;)

4.1. 76 hop granitoid Bin Nggm mé du
gial doan homt déng magma ndy, cé thanh
phién thach hoc kha don diéu £0m granit giau
felspat kali (microclin) mau hdng nhat, xuat
tién dudi dang tiém nhdp hosc mang mach
: kich thirde oho, xuyén chinh hop trong thanh
i a0 bién chit h¢ ting Sudi Chiéng (PP sc)
hodc xuyén cit ké ting Cha Pi (NP ¢p),
ddng thoi bi phix bai cugi - san két h¢ ting
Sinh Vinh (O;- S sv). Tnrde day, granitoid
Ban Nejm duge xép cung véi granitoid
Xém Gidu trong phirc hé Xom Giau (Phan
Vidt Ky. 1978) hodc phlrc hé Ban Ngam (L&
Dinh Hing, 1977; Nguycn Xudn Tung. 1977)
do sy trong ddng vé thanh phin thach hoc
gitm chitng. Cé tic gia quan niém granitoid
X6m Gidu - Ban Ngam 13 san phim etia qui
trinh kali héa manh m& kém theo hién fuomg
néng chay timg phin xay ra viao cudi qua
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trinh siéu bién chit phirc h¢ Ca Vinh (Phan
Vig Ky, 1978). Méc di cho dén nay, tai ligu
nghién ciu vé thinh phan vit chit cia
granitoid Ban Ngam con it han ché, dic
biét vé dia hda nhém nguyén Wréiva ong
vi, song van phin thiy s tuong dong vé
kiéu thach huin giim granitoid Ban Nedm va
granitoid Xom Gidu - d6 la kiéw granit
kiém-véi giau felspat kali (KCG) duge hinh
thanh trong méi tnrmg dia déng luc lién
quan vdi ché dp kién tao ngung nghi sau 1go
i dinh diém. Tuy nhién, giita chang c6 su
khac biét 16 rét vé thai glan thanh tao (l'um
Lét tinh): granitoid Xém Gidu ¢6 tudi dong
vi U-Pb 13 226448 Trn. [13] twong {mg voi
Paleoproterozoi, con granitoid Ban Ngdm c6
tudi dia chat (tudi trong déi) nrde Ordovic
mubn (Nguyén Xuin Bao, 2009).

42 T hop metabasalt Ha Giang va
ophiolit Sbng L4 dic trung cho cic thanh tao
magma sinh thanh trong méi trudmg dia
dong Iuc “bé saucung” (BAB). Hé tang Ha
Giang bao gém thanh a0 luc nguyén min
xen carbonat. ¢6 noi xen di phién luc
(metabasalt) chira nhiéu héa thach dac wung
cho tsdng bién ndng. o quan h¢ chidt ché
véi tudng bién Paleozoi sém & Hoa Nam
{11]. Di kém chiit ¢ché v61 metabasalt 12 x&m
nhip dunit-harzburgit Nigm Bin, gabbroid
Bach Sa vi plagiogranit Thanh Long tao nén
16 hop ophialit ¢6 dic tnmg dia hoa dién
hinh cho béi cénh kién tao bé sau cung (hay
bién ria), vot éi dong Vi TINS U-Pb zircon
cua plagiogranit Thanh Long 14 470 Ten.
[2]. ing v&i Ordovic gitia (O).

4.3. Thanh tgo metavolcanic Nii Vi véi
dic tnmg dia héa ctia loat tholeiit va kiém-
voi (trong dé kiém-vdi chiém thé), chi thj
cho méi inwimg dia dgng lyc lién quan voi
ddi hiit chim. Bén canh d6, hanh vi dja héa
nguyén 16 vét caa metavolcanit chi thi cho
bdi canh kién tao bé sau cung. Cac trdm tich
mroc sau i phién silic) va trdm tich {uc
nguyén nguon ndi lira ciing phin 4nh ché do
kien o0 lién quan dén déi hit chim, Céc
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thanh tao xim nhip thanh phén sién mafic
Higp Die, mafic Nii Ngoc theo dic diem
khodng vit, thach dja héa wong img véi
ophiotit kiéu NOT duype sinh thanh trong bbi
canh kién t2o0 bé sau cung (Fzokh va nnk,
2006). Tudi thanh tao cia 16 hop magma Nii
Vi - Hiép Die dge xic dinh dya tén céc
gi4 tri tudi ddng vi cuia amphibolit loat Nii
Vi 13 477 v3 215 Tro. (Sm-Nd [8]) va cia
plagiogranit Qué Luu li 47544 Trn. (TIMS
U-Pb zircon, [2]).

4.4. T8 hgp metavolcanit Long Pai - Bok
Atek 13 day phin di lién tuc tir basalt qua
andesit, dén ryolit (v6i khdi heong chit yéu 13
andesit), mang diic tung dia héa cia loat
magma kidm-voi chi th cho méi tnrbng dia
dong lyc d6i it chim. Trong hé ting Long
i ¢6 nhing tip d4 phién silic phan 1ép doc
shi vt cét két chira céc minh dd mai lira, di
granit, d4 phién két tinh, ma theo bidu dd
nhin dang kién tao (tectonic discriminant
diagram) ching thuge ve triomg “¥ia lyc dia
fich cuc cé nguon gbe i cung nii lia"
(Yoshida ef al, 2002). Dj kém chit ché va
dige xem nhu ddng magma véi thanh tao
nii hza Long Dgi la thinh tao xam nhip chit
yéu thanh phin trung tinh (dioritoid) duge
phén chia trong cic phirc h¢ Vitthulu
(Nguyén Xuan Tung, 1977), Bol Kol (Trinh
Vin Long, 2000) v4 Atium (Cét Nguyén
Himg, 1996). Chiing déu thugc kiéu I-granit
theo phin loai cia ‘White v Chappell
(1974), ¢6 I8 thujc vE mit “cung sot
(Wnt arc) trong bé sau cung [8]. Vi tri
twdi Ordovic - Silur sém (O-S)) cvia céc
thanh tg0 nii ra Long Pai duge xéce dinh
béng céc di tich héa da (Phan Dodn Thich,
1980; Nguyén Van Trang, 1985). Tudi két
tinh cla thanh tgo xédm nhip cin et vio gis
i tudi dbng vi TIMS U-Pb zircon cia diorit
porphyr khoi Bach Pin (Vit Thu Lu) 1a
47545 Trn. [2).

45 T6 hap xim nhgp diorit- granodiorit-
graniit Dién Bink - Tra Béng véi ohimg dic
tnmg thach dja héa cia kidu L-granit, ¢ tudi
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thinh 130 wong khoing 444451 Ten
(Carter, 2001; Nagy, 2001; Maluski, 2000).
Ciing c6 béi canh kifn tao ndy, & Tay Bic
B{ c6 thanh tao xam nhip Hudi Téng véi
wéi thanh tao 415-430 Trn. (TIMS U-ph
zircon, Nguyén Van Nguyén va nnk, 2005).
Chiing 4&u duge xép vao kidu granit cung
mii hra (VAG) theo phén logi ciia Pearce
(1984), hay kifu granit kidm-voi chim
amphibol (ACG) theo phan loai cia
Batbarin (1999), chi thi cho moi inaing dia
daong twc “ria bec dia tich cuc™.

4.6 T4 hop granitoid Song Chdy - Pai
Lgc - Song Re mang dic trung thach dia héa
kidu S-granit dién hinh cho mai meing dia
dging hec “déng va cham", ¢6 tudi thinh ta0
trong khoang 407418 Tr.n. (khoi Dai Lc,
Carter et al., 2001), 43610 Tr.n. (khéi Song
Re, Trin Ngoc Nam, 2004) va 424428 Tex.
(kh8i Séng Chay, Roger, 2000; Carter,
2001), tuong tmg v&i hoat dong tao nii
Caledoni véi nhimg di chi dudmg khau cd
ophialit & Bic Quang - Ban Rin va Tam Ky
- Phube Son (Trin Van Trj va nnk, 2005).
Ciing c6 téc gia quan niém tac ndi va cham
Caledoni tir xa te dong vao midn ndi xir lue
dia Viér-Trung theo cor ché kién 1ao thiic odi,
ta0 ra cic ddi cht tirot néng cing dan cb
granit ddng ddng hoc xAm vi keém thea ~ d6
1a phitc h§ granitoid nhén bién chét phét sinh
trong mjt trudmg cng gisin vio cudi Silur
(Yuping Liu e al, 2003), nén da xép chiing
VAo granit “tac nGi ndi luc” khac bigt véi
ki¢u granit ddng va cham néu trén (Nguyén
Xuén Bao, 2009).

+.7. T8 hop nii It dacit-ryolit vé xdm
nhdp gramit biotit phén bd chi yéu ¢ vimg
Tong Bd - Bic Mé mién Bong Bic Bg. Mic
du ti 1igu nghién ciru chi tiét con han ché,
song bude dau c6 thé xem ching nhu [2 sin
pham ciia hoat dong magma sau tao ndi,
thuge kidu it sau va cham mang (post-
COLLY). Tudi thinh tz0 ciia & hop magma
ndy chua duge xic dinh chic chin theo cé¢
gié ti tudi ddng vi, ma chi yéu da wn
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“Trung Ch, 2003).

quanhedlachatvabuﬂldociummkhuvuc
duge tam xepvaoDevonsom(D.)

48 Tohapxa’m nhap kiém Phia Ma k&
thic giai dogn hoat ddng tmagma Paleozoi
som-giita. V& ban chét, méi va ngudn gbc
tlmnhta.ncuatolwpmagmanayhnendang
con traph ludn. Song _nhiing tai Kiéu nghién
ciru gin day (Nguyén Trung Chi, 1999;
Nguyén Thi Thuy Duong, 2007) da cho thiy
cacdémagmakxeml’hlaMalasanpham
két tinh phéin doan tir dung thé basalt kiém
cae nhdm duge xuft smh bdi qu4 trinh néng
chay tmg phan ngudn vit lidéu manti ¢6 s
hén nhigm vat ligu vo, trong bdi cank kién
fa0 ngi mdng lién quan ¢61 diém nong (hot
Tt 61thanh tao (két tinh) cuatnhqp
Indidiins: tam xép vao cubi Paleozoi

pandc dil c6 mot gis tr tudi
i1 519440 Trn. (Nguyén

5. Gial doan Paleozof mudn - Mesozol
(PZs-MZ,)

Hoat dong magma giai doan ndy xdy ra
rit manh kgt chia yéu frong moj truémg dia
dong lye ria mang lién quan véi sy ddng md
cla cac dai duo-ng Paleotethys v
Mesotethys va sy gan két cae dia khdi, dia
khy khic trong tnrdmg ndi méng lién quan
10 qua trinh “rift héa” do anh hudng cia tao
nii Indosini va si€u plum (superplume)
Emeishan.

Sl Td hop mii Mea - xém nhdp kiém-véi
chi yéu thanh phin trung tinh - axit
(andesitoid va granodiorit) phén bb doc dai
Tmﬁng, Son tir cyc Téy Bic B dén ria nam
dia khoi Kon Tum, dac tnumg cho thanh tao
magma hinh thénh tmng boi canh kién a0

“ria luc dia fich cuc” kéu Cordillier. Su
hién dién cia turbidit twdmg bién khoi voi
dic tnmg dé phién silic xen k& véi da phién
sét phén 16p soc dii cu tao dang nhip chim
Tring tia tudi Paleozoi mudn 16 ra ¢ Lai
Chiiu, Son La, Quang Ninh,... c6 thé 1a di chi
cia vé dai duong Mesotethys duge mér ra
véo Perrni som (thém chi Carbon muén), do

ménh fuc dia Cimmerian tich ra tir ria Déng
Béc Gondwana din dén pha md diu qua
trinh khép kin dgi duong Paleotethys. Su
kign ndy duge mich chimg bing 1 hop nii
lifa - xm nhip Song D4 - Dién Bién, Dék
Lin - Bén Giling, Chur Préng - Qué Son c6
twdi thanh tzo trong khodng 290-270 Tra.
(twrong img vdi Permi).

5.2. 76 hgp xGm nhdp granit biotit, granit
hai mica doc dii Trudng Son tir cuc Tay
Bic B (Pu Si Lung) qua Bic Trung Bo
(Truomg Son) 16i Trung Trung BJ (Hai Vin
- Ba Na) va rii ric trong dia khdi Kon Tum.
Chiing c6 thanh phin thach dia hoa dic
tnmg cho ki€ S-granit, ngudn vo luc dia,
dién hink cho gramit tao nif Indosiri, thuge
Kiéu granit dang va cham (syn-COLL}. Tudi
thénh tg0 (két tinh) cia td hop granit . néy
duoc xdc dinh dyra trén céc gia t wéi ddng
vi : U-Pb, Rb-Sr va Ar-Ar ctia granit B Na
la 248245 Trn. (Nguyén Trng Minh,
2003, 2005); Rb-Sr ciia granit biotit Pu Si
Lung la 259 Tr.n. (Nguyén Vin Thanh va
nnk, 2005); TIMS U-Pb zircon ciia granit
bictit Pu Si Lung la 26043 Trn. va Kim
Cuong 13 260+10 Trn. [2], twong tmg voi
Permi mufn - Trias sém (P5-T)).

5.3. 76 hop enderbit-charnockit Séng Ba,
Bk Brox phin bd chi yéu trong rdm tich
blen chit cac phirc h¢ Kan Nack, thuémg
niim chinh hop véi cécdavayquanh bic
mung dja héa - dong vi chi 16 th hqp magma
ndy cb nguon 2g0C manti && b] hon nhiém
manh Vit chit vé hoc co nguon gbc tron Vin
manti - vé. Dac didm dia chat, thach hoc -
khodng vat, dia hoa cho thiy mét mat
enderbit Séng Ba duoc thinh tao do sy thay
dbi gneis pyroxen (qua trinh pranit hoa), mat
khac duge ketunhmrcuepmdungthé
magma(quatmﬂlketunhphan dj). Theo
Tran Quoc Hai (1995) enderbit Sang Ba
duoc hinh thanh rong diu kign nhiét 43 va
dp sult thily tinh it cao (T = 950°C, Ps =9
kbar), nhung 4p suét hoi nite thip (P =
1,5 kbar). Béi vay, 1 hop magma nay c6 I8
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12 két qua ciia qud trinh nong chay chon loc
dirge gly Ta boi nhigt phit sinh trong mai
mecng dia dong i lf(mg va cham mang
(Teinh Van Long, 2001). Tubi dong vi cua
chamockit Séng Ba wong khodng 260+16
Trn. (SHRIMP U-Pb zircon, Tran Ngoc
Nam. 2006). 258+ 6 Tr.n. (SHRIMP U-Pb
zircon. Carter et al, 2001), 253-249 Tr.a.
(TIMS U-Ph zircon, Nagy et al,, 2001), img
\&i Permi mudn - Trias som (P3-17).

54 Td hop busali-komatiis-rraciyve va
gabbro-werlit Song Pa wéi Permi & Tay
Béc B§ 19 ra o vitng Hoa Binli. Son La, Lai
Chau c6 tdi ddng vi Rb-Sr 14 257 424 Trn.
(Trin Trong Hoa, 1995), 256+ 15 Trn.
(N gu)én Déc Lu va nnk, 2003) va Re-Os la
270421 Tr.n. (Hanski et af, 2004). Chilng
hinh tharh wony qud trinh tich gidn ven ria
Wi6i nén Hou Nam lién quan den hogt dong
khép kin Palewethys va gin kér Ding
Diecmigg - Hoa Nam. twong img véi kitu
magma rift néi luc (CR), dic trmg cho hoat
dong magma tia ty nam tinh thach hoc 16n
Emeishan trong Palcozoi mudn (Trin Trong
Hoa, 2005, 2007).

35 T hop xdm nhdp neong  phan
(gabbroid-granitoid) Nvii Chiia - Phia Bioc.
Luc Yén - Cho Don. Kon Khang - Plei Mun
Ko co nhng dic trung thach dia hoa tremg
déng véi thanh tao magma loat kiém-voi
hinh thanh trong mai trrimg dia ding ke ria
mang A 11 - 367 it chim. Song nhﬁng dic
diém dja hoa dong vi va dja chit ciu nic
khu virc Chlmg 16 cde thinh tz0 xdm nhip
twong phin nay (3 sin pham két tinh phan dj
cua dung thé magma xudt sinh tir manti
thach quyqn Kiéu “trén 46 hit chim™ ven ria
thy nam ncén Yangtze (Duong Tiry dudi anh
hudng cia plume manti Emeishan {14]. Tuét
thanh tao cia t hop magma ndy dua vio cic
wid ] bl déng vi cla gabbroid Nti Chig
251 Ten. {(SHRIMP U-Pb zircon, Tran
Trong Hoa et al.. 2008), gabbro thip Ti ving
Luc Yén 247 + 243 Trn. (Ar-Ar va Rb-Sr
(14D granitoid Tarm Tao 250+1 Tr.n. {Ar-
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Ar, Phan Lwu Anh, 2003), granit biotit Kim
Boai 242+2.2 Trn. (SHRIMP U-Pb zircon,
Tran Trong Hoéa er al, 2008), syenit
nephelin Che Bén 233 Tr.a. (Rb-Sr. Neuyén
Trung Chi, 2003), granit biotit- pranat Plej
Man Ko 26441 via 2428t 21 Tra
(CHIME monazit, Owada ct al., 2007) v3
295£5 Tran. (TIMS U-Pb zircon. [23), img
v&i Permi - Trias som (P-T)).

5.6, T6 hop miki lua - xdm nhdp hrong
phan  picrobusali-ryofit  va  peridatite
granophyr ¢ cdu triic Song Hién hinh thinh
trong Permi-Trias 14 san phim cia hoat ding
magms lién quan dén mant thach quun
mang dic trung dia hda cua “ddi hit chim™,
Tubi thanh tao cua 1& hop magma nay [
266+13 Tr.n. (basalt) bing phuong phap
Ar-Ar, 255£14 Trn. va 264 lro
(lerzolit), 266 +3.7 Tr.n. {gabbro-dolent)
bimg phirong phap Rb-Sr v U-Pb zircon
(Tran Trong Hoa va nnk, 2005). Tuf
ryodacit va ryolit $ong Hién e 1wdi déng
vi 24844.5 Trn. (SHRIMP U-Pb zircon,
Trén Trong Hoa et al.. 2008).

5.7 T4 hop mii hia - xidm nkdp dacil-
ryodacit-ryolit va  granit-granophyr, o
Trios gifw hinh thanh trong ché 48 kidn tao
tich gidn trén ria Iyc dia. dédc mmg cho kitu
magma sau va cham mang (posi-COLL) -
sau ste kién tgo i Indosing, C6 thé lé_h(?p
magma ndy lién quan vai sy khép kin bé sau
cung Ailzosan - Nan Uttaradit do dia khéi
8imao va cham va gin két voi luc dja Hoa
Nam + Indosinia trong Trias gitta-mudn
(Metcalfe, 2009). Dya trén quan hé dia chaI
va hoa thach, cic da noi lwa fLISJc Dong
Tréu - Mang Yang di dugc dinh 1u01 Trias
gitta, Anisi (Ta). Cac gia tr tudi dong vicla
dé nti lira ving Dong Tréu 1a 218410 Tra.
(Rb-Sr, Nguyén Minh Trung et al., 2007),
ving Mang Yang khoang 239-190 Ten. (K-
Ar. [8]). cta granit-granophyr Hoanh Som i
2186 Trn. (Rb-Sr, Nguyén Van Thanh,
1999) va 213£10 Trn. (Rb-Sr. Nguyén
Minh Trung er of., 2007), img vai Trias




mugn (T3). Hop Iy hon cd xép wéi Trias
gitta-mudn (Ty.3) cho 5 hop nii Lira - xAm
nhép felsic niy.

5.8 T6 hop dai mach nwong phen syenit-
{amproit Méng Xim - Trd Phong két thic
giai doan hoat dong magma PZ;-MZ,, hinh
thanh trong mof trudmg dia dong e cdng
gidn néi mdng sau va cham, khi toan midn
biée vio giai doan ngung nghi trong Trias
mugn (T3), Cho dén nay chua phét hign
duge cic dai mach lamprophyr xuyén cir
céc thanh tao tré hon Trias mugn (T;) Gia
ti tudi ddng vj cia lamprophyr kiém kali
(lamproit) vimg Pak Long I3 2239 Tra,
(K-Ar, Mai Kim Vinh vé nnk, 2002), cia
minet vimg Pk Ripen va Dak Long 1a 228-
246 Trn. (Ar-Ar phlogopit, Trdn Tuin Anh
#al., 2006). Vi vy, wéc xép twbi Trias

mudn (Tz.5) cho t& hop magma nay I3
Ay,
7

6. Giai doan Mesozoi mudn - Kainozoi
s0m (M2+-K2Z,)

Hoat dgng magma giai doan niy chi yéu
XAy ra bén trong luc dja Png Nam A uo
(Proto - Southeast Asja) hinh thinh vao cubi
Trias muén (khoang 200 Tr.n. trude diy) do
sw kétndi ciia cac dia khi, dia ki Hoa Bic,
Hoa Nam, Indosinia, Simao, Shan-Th&
(Sibumasu), Pdng Malaysia, Tiy Sumatra
(Metcalfe, 2005) vi duwge minh chimg bing
cée 1 hop magma dudi day:

6.1 Tuhapmnhla xamnhap’aeu
tuomg phin phdt trién réng rdi ¢ ving ching
hl.emangdicmmgd;ahbacuxﬂﬁnhm
mngrmduqchmhthanhtmngméllmdng
dia déng hee “rift ngi luc”. Co ché tich gian
tgo rift ndi luc mly, oo I8, Ilen quan véi sy di
chuyén clia ming An D vé phia béc va tiép
xic dﬁu tién véi khéi lyc dia Au-A (Eurasia)
vio cubi Creta (Metcalfe, 2005). Tuy nhién,
tubi két tinh cla magma Té L& hién con
nhjéutnmhluan do xudt hign mét sb pia trj
tudi ddng vi SHRIMP U-Pb zircon trong
khodng Permi mugn - Trias som (Nguyén
Déc Pong va Nguyén Trudmg Giang, 2003).

Vi véy, o6 ¥ kién cho ring méng chdng
T L¢ chi 13 mdt phan cia n'ﬂ ndi lyc
Song Pa - Ta Lé [17]. Vén dé nay cin
duge 1am sing t6 trong cdc céng trinh
nghién ciru trong thai gian tdi.

62 Cic thinh tao magma tudi Jura
mudn - Creta doi Da Lat dic tnmg cho hoat
dong magma lién quan vdi sy hit chim cia
thach quyén dai duong xudng dudi ria déng
nam luc dia Auv-A trong moi truomg dia
dong liwec “ria luc dia tich cuc” kidu Andes.
Cung magma nii lira - x4m nhap D Lat chi
lzdoankmdmcuacungBungAbldmci‘l
ot Séng Héng 1am di chuyén xubng dudi
ma phan nodi uép con ggp ¢ ria dong clia
Déng Bic BG vi dic biét & ddng nam Trung
Québc (Tran Vin Trj, 2003). Tudi thanh tao
cualéhqpmagma})al.aldlwcxécduﬂl
chécbangcacphuongphapphnnuchdmg
vi Rb-8r, Sm-Nd va U-Pb cho cic gid trj
weng khoéng 112-88 Trn. ((8]; Bui Minh
Tém vé rnk, 2002; Nguyén Thi Bich Thuy,
2003).

63 T8 hop granit biotit, granit hai mica
Pig Odc twdi Creta musn (Ka) gém céc thé
xémnlﬂpnhdphénbura:mccnuénf)ong
Bac B, bam theo dint gy vong cung Phu
Ngir ria déng nam vom Séng Chay. Céc dic
tung thach dia héa twong img véi kigu
granit bao hda nhém chim muscovit (MPG)
theu phén loai ciia Barberin (1999), nguon
gbe vo lyc dia, ghn b6 chit che véi cic dit
gdy chdm nghich Iom lign quan véi moi
truong dia déng huc “va cham mdng”. Kidu
granit niy con dwge goi la “kifu granit
ngudn vé tiém nhip” (Intrusive crust granite)
hay ‘“granit ngoai lai” (allochthonous
granite) (Pitcher, 1993). Tudi két tinh cia
granitoid Pia Oac duge xdc dinh dya trén cic
gis ti tudi dbng vi Ar-Ar vd Rb-Sr trong

* khoang 83,5-89,7 Trn. (Phan Luu Anh,

2003), img voi Creta mugn.

6.4 T3 hop trachyt-leucitophyr v syenit-
[ampmu-mmet tuoi Paleogen phﬁn bd chi
¥éu & mién Tay Béc B4 1A sin phim hoat
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dong magma ndi mang hinh thinh trong ché
a6 kién tao tdch gian lién quan 10 o rii
Himalaye v xdy ra treic dich truot irdi doc
theo di dit gdy Song Hong. Tudi thanh tao
ciia tA hop magma nay duge xac dinh dwa
trén cac két qua phin tich tudi dong vi Ar-Ar
va Rb-Sr wén cic da tachyt, syenit,
lamproit, minet voi cic gid ti bién thién
trong khoang 42-30 Tr.n. (Tran Trong Hoa
va nrk, 2005).

7. Giai doan Kainozoi muon (KZ;}

7.1. 16 hap xdm rhdp mafic - siéu mafic
dsi Séng Hong xuit hién dudi dang dai
mach voi thinh phin bién thién lerzolit-
websterit-gabbro. ¢6 wbi thinh tao trong
khoang 513-25 Ten. (Ar-Ar, Trin Trong
Hoa va nnk, 2004). Su hinh thanh cda 15 hop
magma nay bao pbm 2 giai doan: giai doan
sém (51-35 Trn) xay ra trude hoat dong
ndng tréi paragneis doi Song Hong, ¢6 lién
quan véi va cham An D¢ - Au-A trong bdi
cdnh dia dong lec “tdch gidn ndi mdng™
giai doan mudn (= 25 Tr.n.) xdy m dong thoi
vai hoat déng dich truct ctia déi Song Hong.
Sy 6n tai coa 8 hop magma mafic - siéu
mafic ndy la bfing chimg 16 0ét vé do siu cia
d6i dint gdy Séng Hong trong Kainozos v sue
xuft hién m3t vom nhiét manti trong khu
wire [14].

72 76 hop gramit biotit-lewcogranit-
pegmatoid ¢ d6i Song Hong va doi Phy
Hoqt: Hoat déng magma npudn vo trén déi
Song Hong chu yéu la c4e san phim nong
chay tai ¢hd (in situ} oo liégn quan i qui
trinh bién dang déo xdy ra trong paragneis,
thue chit 12 megma kiée S-granit
(Tapponicr. 1990). Bén canh d6 1a qud trinh
néng chity sdu (anatexic) tgo ra granitoid cao
Al K dénh diu sy ngimg nghi cia qui trinh
dich trugt quy md Iém doc theo déi dint 2y
Song H(')ng_tmng khoang 24-22 Tr.n, tuong
img v&i i thanh tao cia granit hiotit va
leucogranit Tan Huung duge xac dinh }J‘}mg
phuong phap Ar-Ar trén biotit va plagioclas
(Tran Trong Hoa vannk, 2004),
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Trong ddi chu triic Phu Hoat, thanh tgg
xam nhdp granitoid dang porphyr tuee
day duoc phan chia trong phirc hé Ban
Chiéng tudi Creta mugn Paleogen
(Huynh Trung, 1979), nay dugc xéc djnh
chink xdc hon bang cic phiong phip
phdn tich dong vi phdénp xa: Rb-Sr wén
felspat kali va biotit cho tudi tir 19,8406
dén 19,6405 Tr.n.. U-Pb zircon, monazit,
allanit cho tudi tir 23,7£1,6 Tr.n. dén 26
0,2 Trn. (Nagy E.A. et al, 2000) vi
TIMS U-Pb zircon la 30,812 vi 3043
Tr.n. [2]. Su dinh vi cha granitoid Ban
Chiéng xiy ra déng thai véi pha cudi cia
hoat djng magma dong kieén tao (syn-
tectonic) doc theo dai dich truot Ailaosan
- Séng Hing, trung voi giai dogn hoat
déng tich gign hudémg DB-TN trong néi
bd vom Bu Khang xay ra trong khoéng 36
<21 Tr.n. (Lepvrier ef al, 1997; Jolivet e
al. 1999) va hoan toan trong déng véi
giai doan tach gin Oligocen-Miocen ¢
Théi Lan va pha cudi cing cia qua trinh
“tich gifin d4y” bién Nam Trung Hoa
(Nagy va nnk., 2004).

7.3. T hop basalt it e dia (CFB)
phé bién tong rai ¢ phdn Nam Viel Nam
bao gém hai kiéu chinh: basait tholeiit vi
basalt kiém. Thanh tao basalt tholeiit
chiém khéi hwong chi yéu (khoing 85-
90%) trong 1dp phn basalt Kainozoi mufn
Namn Viét Nam duge xép vio hé ting Dai
Nga va hé ting Tie Trung cd tudi Miocen
gitta - Pleistocen sém (N-Q); cén thanh
120 basalt & kiém va kiém 6 khéi lugng
han ché (khoang 10-15%) duge xép chi
yéu vo hé thng Xusin Lac tudi DE 1 (Q).
Sy thanh 120 cua 13 hop basalt nay ¢6 lién
quan v6i ddng manti nguge gy ra céc
viing cing gidin va néng chay gidm 4p bat
hinh thanh dung nham tholeiit (1a chi
yéu) trong khodng 17-7 Tr.n. tnrée ddy.
Sau d6 (tir 7 Trn. trd lai day), do ché d§
gidm 4p yéu dn, thach quyén manti 1o
nén cin bing trong lye, qué trinh néng
chiy xdy ra chii yéu do tic dung cia dong
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nén cdn bing trong lyc, qud trinh aéng
chdy xay ra chi yeu do tac dung cia dong
nhiét ngugc trong didu kién ap suft cao
hun,mucdola:non clmynhohun,taom
dung thé basalt klém {Nguyén Hoang,
1999). Té hqp basalt 10 luc dia & Nam
Vit Nam xuat sinh tiy manti ahung da bi
hdn nhiém vé trong didn kién chia tich,
nong chiy tuug phin béi qué trinh “mmg
néng manti va r.'ang gidn thach quyen
thong qua co ché “kién tao ndng troi” lién
quanv(nvaclmmAnDo Auv- A vi
Australia-Indonesia, két hop vdi sy “bong
vich déy” craton (Flower M. e al, 1998).

V. SO PO PHAN CHIA MAGMA VIET NAM
THEQ GUAN DIEM KIEN TAQ MANG

| 1]So dd phin chia magma Viét Nam
xdy dymg trong trong quan bai chidu
- khéng gian trén quan diém kién

130 méng (Béng 1).

1.1. Theo truc thisi gian thing dimg lich
si tién hoa magma Vigt Nam bao gom trong
7 glal doan hom dong: Archei (AR), Paleo-

i (PP-MP), Neop
Camhn som (NP-g;), Paleozoi som-giita
(PZ,.5), Paleozoi mudn - Mesozoi som (PZ;-
MZ,), Mesozoi mudn - Kamozoi som (MZ;-
KZ7) va Kainozoi mudn (KZ).

1.2. Theo truc khéng gian ném ngang
céc thanh tao magma Viét Nam dugc phén
dinh theo 9 béi mhhenwo mbi
dmdnnglucduocdzcmmgbm‘)nhomto
hgp magma: diy nii gilm dgi duong
(MOR), cung nii lira (VA), bé sau cung
(BAB), déng va cham mang (syn-COLL),
530 va cham méng (post-COLL), rift lyc
dia (CR), khéng tao nii (AOR), basalt 1i
Iyc dia (CFB) va d6i it trugt (SHZ).

Biing 1. Thang magma Vi§t Nam theo quan didm kifn tao ming
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2. M&i mdt to hop magma Viét Nam
duge thé hién bing mau sic chi thi cho bdi
canh kién tao sinh thanh ching: mdu tim -
MOR: mau xanh l4 cdy - VA, mau xanh
duong - BAB, mau d6 - syn-COLL, mau
héng - post-COLL. mau vang da cam - CR,
mau vang phét xanh - AOR. mau vang nhat
- CFB. méu nu - SHZ, rong dé can hru y:

2.1. Céc thanh 130 xdm nhip dwoc thé
hién béng khéi mau. céc thinh tao ndi Mia -
SQC mﬁu.

22, Téng mau giam din theo tudi
thénh tao: tudi cang tré, mau cang tuof v
nhat hon.

3. Thanh phén thach hoc cac dé nii lira,
xam nhdp chi yéu ciia mi 16 hop magma
duge ky hiéu theo Quy ché “Do v& ban db
dia chat ty i¢ 1/50.000" d ban hanh.

V. KET LUAN

Trén co s& nghién cfu chi tiét dac
diém dia ehdl - ciu tric, thanh phin vt
chit, sy phin bd khong gian - thei gian,
ngudn goc vd moi trudmg dia dang hee,
cic thinh tao magma Viét Nam dwoc
phin chia thianh 33 té hop magma thudc 9
boi canh kién tao: day nii dai duong
(MOR), cung nii lira (VA), bé sau cung
{BAB). d(’mg va cham mang (syn-COLL),
sau va cham méng (post-COLL), rifl luc
dja (CR), basal ld lue dia (CFB), khong
1o nii (AOR) va déi cit truogt (SHZ).

Tién trinh hoat ddng magma Viét Nam
bao gom 7 giai doan hoat déng: Archei
(AR). Paleo-Mesoproterozoi (PP- MP),
Neoproterozoi - Cambri sém (NP- €)).
Paleozoi sém-gifra (PZ, ), Paleozoj mudn

Mesozai  som (PZ;-MZ,)), Mesozoi
mudn - Kainozoi sém (MZy- KZ)) va
Kainozoi muénA(KZZ). Céc giai doan hoat
dong magma. vé eo ban. ¢6 thé tuong img
véi cdc “chu ky Wilson™ phan anh qua
trinh tach mé - khép kin cdc bé daj duong
va sy va cham - gén két cac dia khu
(terrane), khoi nén (craton) qua ching su

+

kién tao ndi Grenville, Pan- Africa
Caledoni, Indonisi, Yanshan va Himalaya,
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SUMMARY

Perfecting magmatic scale for Viét Nam

rding to plate tectoni

Bisi Mink Tdam, Trdn Tudn Anh, L2 Duy Béich, Nguyén Trung Chi,
Chen Fukun, Trinh Vén Long, Pham Dirc Luwong, Nguyén Linh Ngoce,
Trdn Trong Hod, Trinh Xuin Hoé, Vii Niur Hing. Pham Héng Thanh,
Nguyén Dicc Thing, Nguyén Thi Bich Thuy, Trén Van Todn,

Truong Minh Todn, Nguyén Dinh Triéu, Nguyén Hiru Ty

On the basis of detailed study on geostructural <haracteristics, substantial

composition, distribution in space and time, origin and geody

media,

et

formations in Vigt Nam 33 magmatic associations have been divided according to 9
different tectonic settings: mid oceanic ridge (MOR), volcanic arc (VA), back-arc basin

(BAB), syn-collision (Syn-COLL),

anorogeny (AOR) and shear zone (SHZ).

1 rift (CR), ) flood basalt (CFB),

Magmatic evolution in Viét Nam includes 7 stages of activity namely: Archean (AR),

Paleo-M sic (PP-MP), Neop

ozoic - Early Cambrian (NP-g;), Early-Middle

Paleozoic (PZ,,), Late Paleozoic - Early Mesozoic (PZ;-MZ,), Late Mesozoic - Early

Kainozoie (MZ;-KZ,), and Late Kai

ic (KZy). Basi

ily, these ic activity stages

might correspond to “Wilson cycle™ related to the opening-closing of oceanic basins and
collision-consolidation of terranes and cratons through Grenville, Pan-African, Caledonian,

Yanshan and Himal i

Ngedi bién 1dp: TSKH. Lé Duy Bdch

events.
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