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Tém tat: Trong khu vuc khoi Phu Tdi tudi thanh tao cia cac dd
granitoid con it cdc phan tich chinh xdc nhw phwong phdp dong vi U-
Pb zircon, do vdy viéc phdn chia, nhém gép cdc phirc hé magma la rdt
can thiét. Cdc két qua phan tich cho thdy granitoid khu vue nay chi
yéu la granit, granodiorite va mot sé it da mach la gabbro va diorite,
thuéce loat kiem véi cao Kali, nam trong truong bdo hoa nhém
(peraluminous) va thuéc chii yéu la kiéu I-granit. Granitoid khu viec
nay chii yéu nam trong truong FG va OGT (FG-granit felsic phan dj,
Granit kiéu I; OGT — khéong phén di, granit kiéu I, S va M). Ham liong
cdc oxits giam khi SiO; tang ngoai trir ham lwong Na>O va KO tang
cao khi SiO; tang. Granitoid khéi Phii Tai twong ing voi nguon goc
hén hop gitka manti va vo co dac diém béi canh kién tao a"‘ong va cham
luc dia (Syn — COLG), ria luc dia tich cwe. Cdc nguyén to linh dong
nhw Cs, K, Rb, Th déu cao. Cdc nguyén t6 khic cé ham hrong thdp
hon. Di thuwong am Ba ctia nhém nguyén t6 lithophil ion lom linh djng
cho thdy su thay thé cho K trong Felspar — K trong da. Di thuong dm
Nb cua nhém nguyén 10 truong lyc manh kém linh dong cho thay
magma bi hon nhiém. Nguyén to ddt hiém nhe (LREE) giau hon so véi
nhém dat hiém ngng (HREE), cdc ty s6 dat hiém nhe trén dat hiém
nang cao: (La/Sm)N: 2,16-8,15 lan va TB: 4,50 lan; (La/Yb)N: 5,03-
24,78 lan va TB: 13,16 lan; (Gd/Yb)N: 0,40-3,11 lan va TB: 1,99 lan.
Di thuong dm Eu trong dung thé cho thdy trong qud trinh thanh tao
dd do qua trinh két tinh phin doan hodc néng chdy ting phan, felspat
heu lai trong nguon. Ty 16 Eu*: Eu/Eu* = 1,15-1,64 va TB: 1,27. Pong
vi Nd-Sm granitoid khoi Phii Tai cho gid tri "'sm/"**Nd=0.1222 (mau
HI18-3) va 0,1232 (mau H18-05b) gan voi vt liéu vo on dinh. Cac
théng s6 epsilon déu cé gid tri am rdt nhé eNd = -9,39 (HI8-3) va -
11,09 (H18-05b); eNdi-250) = -6,89 (H18-3) va -8,62 (HI8-5b), két
hop ty Ié Rb/Sr = 1,55 (HI18-03) va 1,93(H18-05b); ty Ié Sm/Nd thd'p
=0,164 (H18-03) va 0,169 (H18-05b), gramtozdxuat sinh tir nguon vo
hodc tir nguén manti giau (EM). Két qua dong vi eNd = -6,89 va -8,62,
88r/%Sr = 0,711 va 0,711, Granitoid ndm trong trwong thé hién manti
trén lan. Granitoid khéi nay co cdc gid tri tuéi hinh thanh mién
nguon la 1.65 va 1,82 ty nam. Két qua phan tich tuéi dong vi U-Pb
zircon dd cho ta thdy khu vue Trung tam va phia nam khoi Phi Tai,
khu vue truoce day dwoc cho la thudc phite hé phire hé Peéo Ca va Phurc
hé Dinh Quan hoan toan thuéc phicc hé Van Canh co tuéi 245,75 tr.n
(mau A19057/1) va 242,13 tr.n (mau A19060/1). Két qua nay cho phép
hiéu chinh lai dién tich phiec hé Van Canh va phirc hé Péo Ca, Dinh
Qudn trong khu viee khoi Phii Tai.
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1. Gigi thiéu

Céc hoat dong xam nhap magma granitoid
khéi Phii Tai khu vyce Pong khéi Kon Tum
dugc phan chia thanh: (i) cdc xam nhap
granitoid phitc hé Van Canh (T»vc); (ii) céac
xam nhap granitoid phiic hé Beéo Cé (Kdc);
(iif) cac xam nhap granitoid phirc hé Dinh
Quan (Jdq) (Nguyén Xuan Bao va nnk., 2000;
Tran Tinh (Chu bién). 1994a, b; Tran Trong
Hoa va nnk., 2005). Tuy nhién, viéc nghién
ctru tudi ctia cac thanh tao xdm nhap magma &
day duoc xac dinh chu yéu dua vao ddi sanh
thanh phan cta chiing véi cac khu vy khac, it
¢ cac phan tich tudi dong vi phong xa duoc
nghién ctru déng bo, du do tin ciy can thiét dé
xé4c dinh chinh x4c murc tudi thanh tao magma
1am cho viéc luan giai bdi canh kién tao thanh
tao cta chiing c6 két qua han ché.

Trong khu vuc khéi Phu Tai tudi thanh tao
cua cac da granitoid con it cac phan tich chinh
xac nhu phuong phap dong vi U-Pb zircon, do
vay viéc phan chia, nhém gop cac phirc hé
magma chua thyc sy phu hop. Viéc luan giai
vé ngudn gdc, diéu kién thanh tao con thiéu
thong tin. Viéc img dung cho luan giai vé kién
tao, dia dong luc va sinh khoang con nhiéu han
ché.

Chinh vi vay bai bao nay dé cap dén nghién
ctru & day 1a: (i) xac lap cac dic diém chi tiét
vé thanh phﬁn vat chat (khoang vat, dia hoa
nguyén té chinh, nguyén t6 vét, va thanh phan
ddng vi) cua granitoids khdi Pht Tai khu vuc
Dbong dia khdi Kon Tum; (ii) x4c dinh cac muc
tudi thanh tao cua chung; (iii) luan giai vé ban
chét magma va ngudn goc magma; (iv) luén
giai diéu kién thanh tao va bdi canh kién tao
ma trong d6 chiing duogc hinh thanh.

Két qua cua cac nghién ciru ndy s& gop
phan quan trong vao viéc lam sang to ban chat
ctia dai uén nép Indosini, lich sir hinh thanh va
tién hoéa vo luc dia dong khdi Kon Tum. Ca
biét, viéc chinh xac hda duoc murc tudi thanh
tao cac granitoids nghién ctru con la nhiing
dong gop tich cuc cho cong tac do v& ban do
dia chét ty 1¢ 16n.

2. Dic diém dia chat khu vwc nghién
clru

Dién tich nghién ctru thudc khdi Pha Tai
dong dia kh6i Kon Tum. Pugc khéng ché boi

cac dut gay 16n nhu: dut gdy Song Ba, dat gay
Tuy Hoa va phia bic 1a dat gy Tam Ky -
Phudc Son. Ngoai ra con nhidu dut giy nho
theo hudng bic tay bac — nam déng nam, dut
gay 4 kinh tuyén (Tran Tinh (cha bién). 1997;
Tran Vin Tri. et al., 2011) (Hinh 1).

21 miu d4 granitoid duoc ldy tir khu vuc
nghién ctru, thanh phan cha yéu 1a cac da
granit, granodiorit. D4 c6 mau xam tring, phét
luc, hat vira — déu, doi khi c6 kién tric dang
porphyr vé&i ban tinh felspar dén 5%. Tai
nhimg noi granitoid bi cac thanh tao xam nhap
pha muon (kiéu Van Canh) xuyén, gdy felspar
hoéa tao thanh ban tinh felspar kali mau hong
phan bd khong déu, doi khi tap trung thanh
dam. Kich thudc cac ban bién tinh felpar kali
tr vai mm dén hang chuc mm (bé ngang).
Thanh phan khoang vat plagioclas, felspar
kali, thach anh, biotite, va it horblend. Cac
khoédng vat phu thudong gap la apatite, sphen,
zircon, quang, orthit. Cac mau dugc gui di
phén tich ¢ cac phong thi nghiém Vién Dia
chdt — VAST va Vién Dia chat-KVH
Novosibirsk, LB Nga bang cac phuong phap
khac nhau nhu sau 21 mau lat mong thach hoc
phan tich tai Vién Dia chat — VAST. 21 mau
XRF, 10 mau ICP-MS, 5 miu EPMA, va 2
mau dong vi tudi zircon U-Pb phan tich tai
Vién Dia chat-KVH Novosibirsk, LB Nga.

3. Phwong phap nghién ctru

3.1. Phén tich nguyén t6 chinh va nguyén
16 vi lwong

Céac mau d4 tuoi duge nghién nat va sau do
dugc nghién thanh bot trong may nghién ma
ndo téi c& hat <200 ludi dé phan tich nguyén
t6 chinh va nguyén t6 vi luong. Cac nguyén tb
chinh dugc phan tich bﬁng XRF tai Vién Dia
chét—Khoéng vat hoc Novosibirsk, LB Nga.
Céc nguyén t6 vi lugng, bao gdbm cac nguyén
t6 dat hiém (REE), duoc do bang Agilent
7500a ICP-MS tai Vién Dia chét—Khoéng vat
hoc Novosibirsk, LB Nga. B chinh xac phan
tich thuong cao hon 5% cho cé hai phan tich.
Tt ca cac miu dang bot duoc sdy kho ¢ 105°C
trong 4 gio trude khi can 50 mg cho vao bom
Teflon dé phan tich nguyén t6 chinh. Hon hop
gdm 1 ml HNO; chung cét va 1 ml dung dich
axit flohydric chung cat ciing duoc thém vao
bom dé phan tich nguyén t6 vi lugng. Miu
duoc chuyén sang bom Teflon boc thép va dun
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nong trong 48 gid ¢ 195°C trong 10 di¢n, sau
d6 cho bay hoi trén bép dién ¢ 145°C rdi hoa
tan lai bang 2 ml dung dich HNO; chung cit
va sdy kho lai, sau d6 tiéu huy bang 3 ml dung

dich HNO; chung cit 30% trong 12 gio trong
10 dién & 195°C. Cubi cung, cdc mau hoa tan
dugc pha loang thanh 80 g véi HNO; 2% trudc
khi phan tich.
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3.2. Tudi dong vi Zircon U-Pb

Viéc phan tich nién dai va nguyén té vi
luong bang zircon U-Pb dugc LA-CP-MS
thuc hién déng bo tai Phong thi nghiém Vién
bia chét-Khoéng vat hoc Novosibirsk, LB
Nga. Cac diéu kién van hanh cua hé théng cit
b6 bang laser va thiét bi ICP-MS, ciing nhu
viéc giam dit li€u, tuong ty nhu mo ta ctua (Liu
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et al., 2010; Liu et al., 2008). Viéc lay mau
béng laser duoc thuc hién br:ing GeoLas 2005
két hop voi thiét bi Agilent 7500a ICP-MS.
Kich thudc diém laser 1a 32 pm va tan s lap
lai laser 1a 6 Hz da dugc sir dung trong qua
trinh phan tich. Hiu chuin dinh lugng dé
phan tich nguyén té vi luong va xéac dinh nién
dai U-Pb duoc thuc hién bdi ICPMSDataCal



(Liu et al., 2010; Liu et al., 2008). Zircon
91.500 dugc st dung 1am tiéu chuan bén ngoai
dé x4c dinh nién dai U-Pb va dugc phan tich
hai 14n cho mdi nam diém. Ty 1& dong vi U—
Th-Pb dugc st dung cho 91.500 la theo
(Wiedenbeck et al., 1995). So @6 Concordia va
tinh toan trung binh ¢6 trong sé dugc thuc hién
bang Isoplot/Excel phién ban 3 (Ludwig,
2003)

4. Két qua va thao luan két qua nghién ctru
4.1.
Nhin chung, cic d4 granitoid khu vuc khdi

Nguyén to chinh va nguyén té vi lwong

Bang 1).

Phén loai granitoid khdi Phu Tai theo %
khdi luong SiO; va téng kiém K>O+Na,O ciia
Cox et al. (1979) (Hinh 2) cho thdy thanh phan
thach hoc cua granitoid khu vuc nay chu yéu
1a granit, granodiorite va mot s6 it d4 mach 1a
gabbro va diorite. Theo cac biéu d6 SiO, —
K>O phan chia loat magam theo Peccerillo and
Taylor (1976) (Hinh 3), thi granitoid khdi Phi
Tai thudc loat kiém voi cao Kali. Biéu dd
A/CNK va A/NK phan chia loat magma theo
Shand (1943) (Hinh 4), granitoid khu vuc nay
cht yéu nim trong trudng bdo hoa nhom
(peraluminous) va thudc cha yéu 1a kiéu I-

Phu Tai c6 khoang dao dong SiO»: 48,16-

76,47% va TB: 65,76%, TiO»: 0,07 — 1,37%
va TB: 0,53%, ALOs;: 11,90-20,11, TB:
14,56%, Fe O3 1,23-10,61%, TB:4,69%,

MnO: 0,02 — 0,23% TB: 0,09%, MgO: 0,03-
7,44%, TB: 2,01%, CaO: 0,09 — 8,94%, TB:
3,74% K,0: 0,88-5,41%, TB: 3,90%, Na,O:
1,71-3,69%, TB: 2,92%. Tong kiém cao
K,O+Na,O: 2,84-8,82%, TB:6,82%; Ty sb
kiém K»,O/Na,O cao: 0,26 — 2,09, TB:1,35%
(phan 16n>1); chi s6 ASI: 1,21-1,53, TB: 1,42,
cac chi s6 ASI déu >1 (

granit va mot vai mau S- granite. Tuong tu
biéu dd phan loai cac kiéu granit khac nhau
(Hinh 5) theo Whalen et al. (1987). granitoid
khu vuce nay chi yéu nim trong truong FG va
OGT (FG-granit felsic phan di, Granit kiéu I;
OGT — khong phén di, granit kiéu I, S va M).
Biéu dd twong quan giita SiO, va céac oxit cho
thdy céc oxits giam khi SiO, ting ngoai trir
ham luong Na,O va KO ting cao khi SiO»
tang (Hinh 6). Theo Barbarin B. (1999), nhung
dir liéu trén cho thdy granitoid khdi Phu Tai
trong ung voi ngudn goc hdn hop giita manti
va vO va nam trong moi truong dia dong luc
ving chuyén tiép giita cac mang.

Bang 1. Thanh phan cdc nguyén to chinh (%tl) va thanh phan cdc nguyén té vét (ppm) ciia granitoid khoi

Phu Tai
. TA.32/10 TA.34-1/10 A19052/1 A19053/2 A19054 H18-03 H18-04 H18-05a H18-05b H18-05¢ A19057/1
Thanh phan
1 2 3 4 5 6 7 8 9 10 11

Si02 75,75 74,19 76,00 71,97 60,97 64,81 68,69 49,1 68,6 66,69 70,51
TiO2 0,12 0,29 0,13 0,26 0,87 0,66 0,39 1,37 0,47 0,53 0,30
Al203 13,35 13,36 11,90 13,03 1598 15,23 14,18 20,11 14,77 15,45 13,69
Fe203t 1,30 2,19 2,34 2,97 6,42 3,88 3,07 10,61 3,1 3,67 3,36
MnO 0,03 0,06 0,03 0,04 0,10 0,08 0,07 0,21 0,05 0,07 0,08
MgO 0,10 0,42 0,11 0,40 2,11 3,05 1,1 4,67 1,74 1,33 0,50
CaO 0,84 1,34 0,60 1,46 5,09 3,32 2,97 8,89 2,86 3,54 1,52
Na20 3,05 2,87 2,35 2,74 2,88 2,65 2,76 3,35 2,71 2,89 3,62
K20 5,33 4,96 4,92 4,74 3,29 5,41 5,1 0,88 4,55 433 4,26
P205 0,02 0,09 0,01 0,06 0,20 0,22 0,09 0,48 0,14 0,09 0,08
BAO 0,04 0,07 0,10 0,09
SO3 0,06 0,03 0,03 0,03
V205 0,01 0,01 0,02 0,01
CR203 0,01 0,01 0,01 0,01
NIO 0,01 0,01 0,01 0,01
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TA.32/10 TA.34-1/10 A19052/1 A19053/2 A19054 H18-03 H18-04 H18-05a H18-05Sb H18-05¢ A19057/1

Thanh phén

1 2 3 4 5 6 7 8 9 10 1
LOI 0,51 0,69 1,40 1,39 131 043 1,37 0,13 0,79 1,14 0,96
Total 100,4 1005 99,91 99,17 994 99,7 99,8 998 99,78 99,73 99,01
Sc 2,48 521 0,009 8225 4,881 4,631
Sn 10
v 2,55 15,79 276 101,9 55 82 60,45 41,58
Cr 18,87 38,12 0,007 85,71 72 56 84,44 9585
Co 0,86 2,54 0,5 42,28 60 17 23,06 17,34
Ni 10,52 24,87 5 13,74 16 20 3,536 6,095
P >25
Cu 10 10 40 31 27
Fe 0,01
Zn 30 40 951 66 109
Ga 17,28 17,06 26
Ge 2
Rb 24791 2518 213 208 163 2662 316 17 182,5 1903 196
Sr 52,63 1575 50,9 239 20 568,2 268 856 400 4407 184
Zr 68,47 54,45 0,5 21,58 210 73 7933 262
Nb 12,9 16,04 2 17,94 33 10 10,34 14,95
Cs 438 5,851 3,848 4,793
Ba 178,6 474,63 881,7 705 396 789,1 1092
Hf 2,75 2,25 1 1,121 2,677 7253
In 0,2
K 0,1
Ta 0,07 0,98 0,5 1,741 1,098 1,076
Pb 322 40,37 23,06 26,38
Th 33,06 28,61 0,1 48,56 16,66 21,99
Ti 0,01
Tl 0,5
U 4,82 4,01 0,89 10,84 3,717 3,56
w 14
La 28,23 33,6 1,3 73,17 50,08 60,99
Ce 61,09 67,1 1,8 136,5 91,69 1234
Pr 7,32 7,67 0,07 1446 10,43 13,29
Nd 26,46 27,87 0,1 49,43 36,16 45,67
Sm 5,34 5,8 0,1 8,137 6,119 7,73
Eu 0,48 0,82 0,05 1,691 1,206 1,707
Gd 4,14 5,07 0,05 7,725 6,182 7,563
Tb 0,53 0,76 0,05 08615 0,7725 09277
Dy 2,6 4,01 0,05 4246 4 4,954
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TA.32/10 TA.34-1/10 A19052/1 A19053/2 A19054 H18-03

H18-04 H18-05a H18-05b H18-05¢ A19057/1

Thanh phén

1 2 3 4 5 6 7 8 9 10 11
Ho 0,49 0,78 0,05  0,8053 0,7458 0,948
Er 1,43 23 0,05 2,175 2,007 2,663
Tm 0219 0343 0,05 03078 02723  0,3847
Yb 1,53 2,26 0,1 2,002 1,689 2,458
Lu 0237 0321 0,15 02923 0,238  0,3569
Y 13,54 22,04 46,5 35,9 0,5 22,47 21,67 26,14 44
Sb 42
Li 0,004 34,08 25,54 56,31
Mg 14,4
Mn 0,002
Mo 2
Be 3,513 2353 6,985
K,O+Na,0 838 7,83 727 7,48 6,17 8,06 7,86 423 7,26 7,22 7,88
K;O/Na,0 1,75 1,73 2,09 1,73 1,14 2,04 1,85 0,26 1,68 1,50 1,18
ASI 1,45 1,46 1,51 1,46 142 1,34 1,31 1,53 1,46 1,44 1,46
SREE 153,64 180,74 447 32427 23326 299,18
Ew/Eu* 1,31 1,24 1,64 1,19 1,15 1,17
[La/Sm]N 3,32 3,63 8,15 564 5,13 495
[La/YbIN 12,51 10,08 8,81 24,78 20,10 16,82
[GI/YBIN 2,18 1,81 040 3,11 2,95 2,48
10000*Ga/Al 2,44 2,41 3,07 0,00 0,00 0,00
Tiép Bang 12

. A19057/2 A19057/3 A19058/1 A19058/3 A19058/4 A19058/5 A19059 A19060/1 A19060/2 A19060/5

Thanh phan

12 13 14 15 16 17 18 19 20 21
Si0, 74,32 49,53 74,29 48,16 76,47 76,28 57,07 65,69 62,88 48,99
TiO, 0,12 1,07 0,14 0,71 0,09 0,07 124 0,54 0,62 1,23
ALO; 12,95 17,55 12,77 14,28 12,45 12,08 16,19 14,60 15,70 16,16
Fe203t 2,35 10,10 1,92 9,15 1,23 2,09 795 5,12 5,57 10,17
MnO 0,07 0,18 0,06 0,16 0,02 0,05 0,18 0,08 0,12 0,23
MgO 0,08 5,51 0,13 7,44 0,04 0,03 282 1,79 2,39 6,42
CaO 0,52 8,40 0,81 8,94 0,09 0,55 6,43 3,90 429 6,58
Na20 3,69 1,97 2,91 1,71 3,50 3,57 2,55 2,90 3,28 334
K20 5,13 2,31 4,84 1,13 4,57 432 2,75 3,60 3,08 2,51
P205 0,02 0,30 0,02 0,16 0,01 0,01 034 0,11 0,16 0,49
BAO 0,04 0,06 0,08 0,03 0,01 0,01 0,09 0,11 0,11 0,08
SO3 0,03 0,11 0,06 0,17 0,03 0,03 0,03 0,03 0,03 0,18
V205 0,01 0,03 0,01 0,03 0,01 0,01 0,02 0,01 0,02 0,03
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A19057/2 A19057/3 A19058/1 A19058/3 A19058/4 A19058/5 A19059 A19060/1 A19060/2 A19060/5

Thanh phén
12 13 14 15 16 17 18 19 20 21
CR203 0,01 0,01 0,01 0,05 0,01 0,01 0,01 0,01 0,01 0,03
NIO 0,01 0,01 0,01 0,01 0,01 0,01 0,01 001 0,01 0,01
LOI 0,41 2,83 1,15 6,94 0,53 0,30 1,58 0,75 1,13 2,61
Total 99,77 99,96 99,19 99,07 99,07 99,46 993 9926 99,39 99,07
Sc 0,013 0,013 0,012 0,012
Sn 3 7 2 2
\% 5 164 91 116
Cr 0,004 0,007 0,007 0,005
Co 0,9 146 104 12,4
Ni 28 28 27 26
P 0,01 0,15 0,5 0,07
Cu 10 20 30 20
Fe 1,01 553 3,68 3,86
Zn 36 117 31 42
Ga 15 25 17 19
Ge 1 2 1 1
Rb 199 132 225 53,2 246 292 171 134 126 83
Sr 74 476 120 453 39,5 28,4 570 360 470 555
Zr 0,5 0,5 0,5 0,5
Nb 11 11 9 10
Cs 45 53 3,5 43
Hf 1 1 1 1
In 0,2 0,2 0,2 0,2
K 32 2,4 3 2,6
Ta 0,7 0,6 0,5 0,5
Pb 16 5 10 16
Th 16,6 1,5 69 6,3
Ti 0,03 0,86 035 0,4
T 1,1 0,9 0,7 0,7
U 3,71 2 2,24 1,97
W 1 1 1 1
La 40,5 44,5 14,1 17,8
Ce 74,1 90,9 344 40,9
Pr 8,23 11,3 478 5,59
Nd 29,9 46,9 208 24,9
Sm 4.4 7,4 4,1 45
Eu 0,67 1,6 0,91 0,96
Gd 3,57 637 3,54 4,11
Tb 0,51 081 051 0,6
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A19057/2 A19057/3 A19058/1 A19058/3 A19058/4 A19058/5 A19059 A19060/1 A19060/2 A19060/5

Thanh phén

12 13 14 15 16 17 18 19 20 21
Dy 3,28 4,77 3,24 3,65
Ho 0,61 0,83 0,61 0,68
Er 1,87 2,31 1,87 2,02
Tm 0,27 0,32 0,27 0,3
Yb 2,1 2,1 1,9 2
Lu 0,32 0,33 0,32 0,42
Y 422 22,5 20,4 19 34,6 66 26,2 19,2 22,1 27,8
Sb 0,5 0,5 0,5 0,5
Li 0,001 0,003 0,003 0,003
Mg 0,04 1,76 1,1 1,43
Mn 0,043 0,14 0,061 0,087
Mo 3 2 2 2
K,0+Na,O 8,82 4,28 7,75 2,84 8,07 7,89 5,30 6,49 6,36 5,85
K,0/Na,O 1,39 1,17 1,66 0,66 1,30 1,21 1,08 1,24 0,94 0,75
ASI 1,39 1,38 1,49 1,21 1,53 1,43 1,38 1,40 1,47 1,30
>REE 190,73 246,64 110,55 130,53
Eu/Eu* 1,29 1,25 1,25 1,21
[La/Sm]N 5,77 3,77 2,16 2,48
[La/YbIN 13,08 14,37 5,03 6,03
[Gd/YDIN 1,37 2,45 1,50 1,66
10000*Ga/Al 2,22 2,92 2,20 2,29
T . T I~
Ultrabasic i 1~ Intermediate i Acid
o - | | | “ o
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i . syenite e ® u
Shoshonite Senes ./. t
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yero- - 5
g ¢ f “ A g
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ab <,
| / ] = ] . P Series
d e P
Bapbro 1 - i — _
Alkaline E i d B o Tholeiite Series
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sio,
Si0,

Hinh 2. Biéu do TAS twong quan gitta SiO; va  Hinh 3. Bzeu do SiO; — K;O phéin chia loat

Na;O+K>0 phan loai da granitoid khoi Phu Tai magma khoi Phu Tai theo Peccerillo and Taylor

theo Cox et al. (1979) (1976)
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Hinh 5. Biéu do phdn logi cac kiéu granit khéc nhau khoi Phi Tai theo Whalen et al. (1987). FG-
granit felsic phan dj, Granit kiéu I; OGT — khong phan di, granit kiéu I, S va M
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Spider plot — REE Primitive mantle (McDonough and Sun 1995)
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Hinh 7. Biéu do cdc nguyén té dat hiém REE cia granitoid khoi Phii Tai khu vuee Cu Méng véi
Manti nguyén thity theo McDonough W. F. and Sun S.-S. (1995)

Spider plot — Primitive Mantle (Sun and McDenough 1989)
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Hinh 8. Biéu do cdc nguyén t6 vi lwong ciia granitoid khoi Phii Tai khu viee Péo Cit Méng dwoc chudn
hoa voi Manti nguyén thuy theo Sun and McDonough (1989)

Qua phan tich cho thdy thanh phan cac
nguyén t vét ciia granitoid khu vuc nay gdm

Bang 1) va trén biéu dd biéu dién két qua
chuén héa cic nguyén td ciia granitoid khoi
Phu Tai khu vuc Beo Cu Mong véi manti
nguyén thiy theo Sun and McDonough (1989)
(Hinh 8), cac nguyén t6 linh dong nhu Cs, K,
Rb, Th déu cao. Cac nguyén t6 khac c6 ham
luong thap hon. Biéu d6 biéu dién nghiéng am.

Di thwong 4m Ba cta nhom nguyén td
lithophil ion 16n linh dong cho thay su thay thé
cho K trong Felspar — K trong da. Di thuong
am Nb ctia nhom nguyén té trudng lyc manh
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kém linh dong cho ta nghi dén magma bi hdn
nhiém.

Biéu d6 (Hinh 7) biéu dién két qua chuén
hoa dat hiém véi manti nguyén thiy theo
McDonough W. F. and Sun S.-S. (1995),
Granitoid khdi Phu Tai giau cai nguyén t6 dat
hiém nhe (LREE) hon so v6i nhom dit hiém
ning (HREE). Céc ty s dat hiém nhe trén dét
hiém ning cao: (La/Sm)N: 2,16-8,15 lan va
TB: 4,50 lan; (La/Yb)N: 5,03-24,78 lan va TB:
13,16 lan; (Gd/Yb)N: 0,40-3,11 lan va TB:



1,99 1an. Di thuong 4m Eu trong dung thé cho
thdy trong qué trinh thanh tao da do qua trinh
két tinh phan doan hodc nong chay timg phan,
felspat luu lai trong ngudn.

Ty 1¢ Eu* (Bang 11): EwEu* = 1,15-1,64
va TB: 1,27. Pic diém hanh vi nguyén t6 dat
hiém néu trén cho thiy granitoid gan giii voi

loai kiém voi cao kali. Phan anh ngudn magma
néng chay tung phan cua phan di mafic tur
manti voi qua trinh hinh thanh & vo.

4.2. Dgc diém thanh phan dong vi Nd-Sm
khoi Phu Tai

Phén tich dong vi Nd-Sm granitoid khdi
Phu Tai da cho cac gia tri:

Bang 2. Két qua phan tich dong vi Nd-Sm granitoid khoi Phii Tai

Sample  Sm(ppm) Nd(ppm) 'Sm/'“Nd Nd/*Nd '*Nd/“*Nd osouey T (DM)  &Nd (i=250) eNd
H18-03 32 0,1222 0,5122 0,511957 1,65E+09 6,89 -9.39
H18-05b 29 0,1232 0,5121 0,511868 1,82E+09  -8,62 -11,09

Két qua phan tich dong vi Nd-Sm granitoid
khéi Phii Tai cho gia tri "sm/"*Nd=0.1222
(mAu H18-3) va 0,1232 (mau H18-05b) gan
vé6i vat liéu vo 6n dinh (gid tri ndy trong mafic
granulit tir 0.1853 dén 0.2134, trong cdc dd cé
thanh phan thach anh fenspars tir 0.1150 dén
0.1310 - theo Windrim and McCulloch (1986).
Theo DePaolo Donald J. (1988) ty lé
44 5m/" Nd cuwc dai ciia vé on dinh la 0,14,
trong granulite co thé dat toi 0,16, mot s0
basalt chi sé nay la 0,29). Cac thong sb epsilon
déu c6 gia tri 4m rat nho eNd = -9,39 (H18-3)
va -11,09 (H18-05b); eNd=2s50) = -6,89 (H18-
3) va -8,62 (H18-5b), két hop ty 1& Rb/Sr =
1,55 (H18-03) va 1,93(H18-05b); ty 1€ Sm/Nd
thip =0,164 (H18-03) va 0,169 (H18-05b)
chting to granitoid khéi Phu Tai khu vuc Pong
dia khéi Kontum xuét sinh tir nguén v6 hoac

tr ngudén manti gidu (EM) (DePaolo and
Wasserburg, 1979).

Tuéi hinh thanh mién nguon:

Dé xac dinh tudi hinh thanh mién nguén,
chung t6i st dung phuong phap xac dinh
tu6i mo hinh Sm-Nd. Déi véi cac da granite
kiéuIva S, duoc thanh tao do nguén géc manti
giﬁu 1a ¢6 lién quan véi déi hut chim, noi vat
liéu vo tham nhép vao manti. EM II 1i€n quan
voi vo luc dia trén va c6 thé 1a hién than cho
su tai sinh cua tram tich luc nguyén, vo luc dia,
vo dai duong hodc dao dai dwong bi bién doi.
Su lam giau ciing c¢6 thé 1a hé qua qua trinh
tron 1an cua thach quyén dudi luc dia vol manti
(Hinh 9). Weaver (1991) quan ni¢m EM I va
EM 1I dugc thanh tao do sy hoa tron gilta
manti HIMU véi tram tich dai dwong bi hat
chim.

T T
MORB

|— Manti nghéo (DM

___ Buang hoa tron vl

(SriNd),,,_ .,
(SiNd),,,~ <

T

_ Buting hod tron voi

SeiNd),, _
|‘S’ Nd ,-

0.720 0.725
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Hinh 9. Biéu do twong quan dong vi eNd - ’Sr/*Sr thé hién hai dwong hyperbol hoa trén giita manti
nghéo (DM) va manti giau (EM) véi cdc ti ¢ (Sr/Nd) DM /(Sr/Nd) EM khdc nhau. Truong nam gitka hai dwong
cong thé hién manti trén lan theo McCulloch. and Chappell. (1982)

Két qua dong vieNd= -6,89 va -8,62,
87Sr/%Sr = 0,711 va 0,711 cho thiy Granitoid
nam trong truong thé hién manti tron 1an.
Granitoid khdi nay cho cac gia tri tudi hinh
thanh mién ngudn 1a 1.65 va 1,82 ty nim.

4.3 Péng vi U-Pb:

Phuong phap dong vi U-Pb duoc tinh trén
moi twong quan giita cac ty s6 dong vi
206Pb/238U, 207Pb/235U, 207Pb/206U, 238Pb/206U
trén cac hat zircon (Anh 1, Anh 2, Anh 3, Bang
3) trong cac mau A19054, A19057/1 va
A19060/1 lay tai khdi Pha Tai khu vuc phia
Pong Nam dja khéi Kon Tum va dugc phan
tich tai Vién Dia chét—Khoéng vat hoc
Novosibirsk, LB Nga. Biéu db biéu dién gia tri
ddng vi tudi ciia mau A 19054 cho chung cho
gia tri trung binh tudi dong vi 2Pb/BU trén
duong concordia 1a 244,32 1,1 Tr.n véin =10

va MSWD = 0,00//35 (Hinh 10). Biéu db biéu
dién gia trj dong vi tudi Mau A19057/1 cho
ching cho gia tri trung binh tudi dong vi
206ph/238Y trén dudng concordia 1a 245,75 +1,02
Trnvoin=12vaMSWD=0,88 va242,13+1,2
Trn véi n = 13 va MSWD = 0,96 (miu
A19060/1) (Hinh 11, Hinh 12).

Tir cac két qua trén va két qua phan tich
tudi dong vi da cho ta thiy khu vuc Trung tim
va phia nam khdi Pha Tai, khu vye trude day
duoc cho 1a thude phire hé phic hé Péo Ca va
Phttc hé Pinh Quan (Tran Tinh (Chu bién).
1994b) hoan toan thudc phirc h¢ Van Canh co
tudi 245,75 tr.n (mau A19057/1) va 242,13 tr.n
(mau A19060/1). Két qua nay cho phép hiéu
chinh lai dién tich phirc h¢ Van Canh va phiic
hé Beéo Ca, Pinh Quan trong khu vuc khdi Phu
Tai.

Anh 1. Anh ém cye phét quang ciia mau A19054
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Anh 2. Anh am cyc phat quang ciia mau A19057/1

[
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.

Anh 3. Anh am cue phét quang ciia mau A19060/1

&
s

SECRQN-~.

Bdng 3. Két qud tuéi dong vi U-Pb trén khodng vt zircon granitoid khoi Phii Tai

Miu WIppBEY  W6ppBY WIph26ph  208pp/232Th 207ph/206ph e Sai s 16
Pb206/U238
A19054 0.27076 0.03827 0.05139 0,01139 258,4 242,1 4,18
A19054 0.26906 0.03835 0.05096 0,01158 238,9 242,6 4,18
A19054 0.27001 0.03847 0.05098 0,01171 239,9 2434 421
A19054 0.27409 0.03886 0.05123 0,0119 251,2 2458 421
A19054 0.27298 0.03875 0.05117 0,01144 248,6 2451 421
A19054 0.26981 0.0384 0.05104 0,01169 2425 2429 42
A19054 0.2753 0.03894 0.05135 0,01257 256,6 246,3 428
A19054 0.27062 0.0384 0.05119 0,01162 249.5 2429 422
A19054 0.27181 0.03868 0.05105 0,01197 243 244.6 422
A19054 0.27662 0.03913 0.05134 0,01148 256,2 247,5 426
Trung binh tudi 244,32 4,217
~ Tubi )

MAu Wph/3SY W6pp238Yy  WTpp2SpY 208ppy/232Th 2Wph/2Ph ETy— Sai sb 1o
A19060_1 0.26929 0.03798 0.0515 0,01209 263 240 5
A19060_1 0.2727 0.03869 0.0512 0,01282 250 245 5
A19060_1 0.26747 0.03814 0.05094 0,0125 238 241 5
A19060_1 0.27104 0.03832 0.05138 0,01295 258 242 5
A19060_1 0.27195 0.03914 0.05047 0,01309 217 248 5
A19060_1 0.27179 0.03791 0.05208 0,01172 289 240 5
A19060_1 0.2796 0.03796 0.0535 0,01277 350 240 5
A19060_1 0.27322 0.03847 0.05158 0,01196 267 243 5
A19060_1 0.26719 0.03819 0.05082 0,01236 233 242 5
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Tubi

Miu W7pp/ Ay 206pp/238y 27pp/2%Ph 208pp/>32Th 27pp/2%Ph Sai sb 1o
Pb206/U238
A19060_1 0.26787 0.03739 0.05204 0,01209 287 237 5
A19060 1 0.26329 0.03754 0.05095 0,01209 239 238 5
A19060 1 0.26738 0.03829 0.05072 0,01266 228 242 5
A19060_1 0.27369 0.03819 0.05206 0,01237 288 242 5
Trung binh Tudi 241,48 5
A19057_1 0.27539 0.03866 0.05174 0,0117 273,8 244,5 4,2
A19057_1 0.27165 0.03848 0.05128 0,01177 2534 2434 4,2
A19057_1 0.27656 0.03899 0.05152 0,01257 264,1 246,6 4,24
A19057_1 0.28311 0.03936 0.05225 0,01191 296,2 248,9 4,28
A19057_1 0.27651 0.03921 0.05123 0,01225 251 247,9 4,26
A19057_1 0.27261 0.0386 0.0513 0,01153 2544 2441 4,23
A19057_1 0.27356 0.03827 0.05193 0,01113 282,1 2421 4,18
A19057_1 0.2741 0.03903 0.05102 0,01187 241,5 246,8 431
A19057_1 0.27443 0.03833 0.05201 0,01197 285,9 2424 4,23
A19057_1 0.27379 0.03894 0.05108 0,01127 2443 246,2 4,23
A19057_1 0.27295 0.03862 0.05134 0,01155 256,1 2443 4,22
A19057_1 0.27141 0.03865 0.051 0,01199 241 244.5 4,24
Trung binh tudi 245,14 4,235
concordia age = 244.32+1.10 | 2.16 Ma (n=10) concordia age = 245.75+1.02 | ;.99 Ma (n=12)
MSWD =0.00350.15]0.15, p(x°) =0.95] 1] 1 MSWD =0.88 | 0.25]0.28,, p(x’) =0.35]| 1] 1
g | 260 % -
e 260
g E
g
(=}
g |
- s
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= 8
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o
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Hinh 10. Biéu dé biéu dién gid tri tuéi dong vi cua  Hinh 11. Biéu do biéu dién gid tri tuéi dong vi cia

granitoid khoi Phii Tai (mau A19054)
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concordia age = 242.13+1.20 | 2.35 Ma (n=13)
MSWD =0.96 |0.32 | 0.35, p(x*) = 0.33 | 1|1

0.042

““Pbl**U
0.040

0.038
1
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207pp,235)

Hinh 12. Biéu do biéu dién gid tri tuéi dong vi ciia granitoid khoi Phii Tai (mdu A19060/1)

4.4. Béi cinh kién tgo hinh thanh
granitoid khéi Phii Tai

Két qua nghién ciru cho thiy so sanh cac
dac diém phéan loai bdi canh kién tao déng va
cham luc dia (Syn — COLG), ria luc dia tich
cuc. theo v6i granitoid khbi Phi Tai cho thiy
¢6 su twong dong véi dic diém dia hoa 1a
Granite kiém voi dén kiém voi cao K kiéu I
granite v6i nhom trung binh — thap va K cao,
thudc loai da Granite sang mau, ¢ td hop
khoang viat biotit, muscovite, amphybole.
Granitoid khdi Pha Tai c¢6 sy twong dong bdi

canh kién tao cung ndi ltra VAG va dong va
cham lyc dia (Syn — COLG) (Hinh 13) , thugc
ria luc dia tich cuc theo phan loai Pearce va
nnk (1984). Theo Phan loai Maniar (1989)
chung thudc granit cung dai duong CAG va
granite va cham lyc dia CCG. Chung dugc
ching minh ¢6 ngudn gbc manti trén 1an do
noéng chay timng phan ctia phan di manti voi vat
lidu vo, v6i co ché nong chay: niang luong déi
hut chim: trao d6i va hoa tan dung dich tir d6i
trugt dén chom; noéng chay d6i chom; dong
nhiét tir dudi sau.

=
=
= £yn-COLG WES
o = 7
8 - o
0
o
=
VAR ORE
T T T T
il 10 100
Ta+Yb
Hinh 13. Biéu do boi canh kién tao theo Pearce et al. (1984)
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Két luan

Granitoid khu vuc nay chi yéu 1a granit,
granodiorite va mot s it ¢ mach 1a gabbro va
diorite, thudc loat kiém voi cao Kali, ndim
trong trudong bao hoa nhom (peraluminous) va
thuoc chi yéu 1a kiéu I-granit. Granitoid khu
vue nay chu yéu nam trong truong FG va OGT
(FG-granit felsic phan di, Granit kiéu I; OGT
— khéng phan di, granit kiéu I, S va M). Ham
luong céc oxits giam khi SiO; tang ngoai trur
ham luong Na,O va K,O tang cao khi SiO;
tang. Gran1t01d khéi Phi Tai twong tng V(n
ngudn gdc hdn hop gitta manti va vo va nim
trong moi truong dia dong lyc ving chuyén
tiép gitra cic mang. Cac nguyén td linh dong
nhu Cs, K, Rb, Th déu cao. Cac nguyén td
khac c6 ham luong thap hon. Biéu d biéu dién
nghiéng am. Di thuong 4m Ba ctia nhém
nguyén t6 lithophil ion 16n linh dong cho thiy
sy thay thé cho K trong Felspar — K trong d4.
Di thudng am Nb ctia nhom nguyén td trudng
lyc manh kém linh dong cho thdy magma bi
hon nhiém. Granitoid khdi Phu Tai giau cai
nguyén té dat hiém nhe (LREE) hon so voi
nhom dat hiém ning (HREE). Cac ty s dat
hiém nhe trén dat hiém ning cao: (La/Sm)N:
2,16-8,15 1an va TB: 4,50 1an; (La/Yb)N: 5,03-
24,78 1an va TB: 13,16 lan; (Gd/Yb)N: 0,40-
3,11 1an va TB: 1,99 lan. Dj thudng 4m Eu
trong dung thé cho thay trong qué trinh thanh
tao da do qua trinh két tinh phan doan hodc
néng chay ting phan, felspat luu lai trong
nguon. Ty 1& Eu*: Ew/Eu* = 1,15-1,64 va TB:
1,27. Két qua phan tich déng vi Nd-Sm
granitoid khéi Phu Tai cho gia tri
#7sm/'*Nd=0.1222 (mau H18-3) va 0,1232
(mau H18- 05b) gan voi vat liéu vo On dinh.
Céc thong sb epsilon déu c6 gia trj 4m rat nho
eNd = -9,39 (H18-3) va -11,09 (H18-05b);
€Nd=250) = -6,89 (H18-3) va -8,62 (H18-5b),
két hop ty 1&¢ Rb/Sr = 1,55 (H18-03) va
1,93(H18-05b); ty 1¢ Sm/Nd thap =0,164
(H18-03) va 0,169 (H18-05b) ching to
granitoid khdi Pha Tai khu vuc Pong dia khdi
Kontum xuét sinh tir ngudn vo hodc tir ngudn
manti giau (EM). Két qua dong vi eNd = -6,89
va -8,62, ¥Sr/*Sr = 0,711 va 0,711 cho thiy
Granitoid nim trong truong thé hién manti
tron 1an. Granitoid khdi nay cho céc gid tri
tudi hinh thanh mién ngudn 1a 1.65 va 1,82
ty nam. Két qua phan tich tudi déng vi U-Pb
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zircon dé cho ta thdy khu vyc Trung tdm va
phia nam khéi Pha Tai, khu vuc truée day
duogc cho 1a thugc phure h¢ phirc hé Béo Ca va
Phttc hé Pinh Quan hoan toan thudc phurc hé
Van Canh c6 tudi 245,75 tr.n (mau A19057/1)
va 242,13 tr.n (mau A19060/1). Két qué nay
cho phép hiéu chinh lai dién tich phuc hé Van
Canh va phuc h¢ Péo Ca, Pinh Quan trong
khu vuc khoi Phit Tai. Granitoid khéi Ph Tai
c¢6 ddc diém phan loai bdi canh kién tao dong
va cham lyc dia (Syn — COLG), ria lyc dia tich
cuc.

Loi cdm on

Nghién ctru ndy nhan duoc sy hd tro nhiét
tinh ctia cac nha khoa hoc PGS TS Tran Trong
Hoa, PGS TS Tran Tudn Anh, TS Pham Ngoc
Can, TS Ngo Thi Phuong, ThS Vii Hoang
Ly... tr Phong Thach luan cac da magma cua
Vién Dia chat — Vién Han 1am Khoa hoc va
Cong nghé Viét Nam. PGS TS. Nguyén Ngoc
Truong Chu tich Hoi Khoang thach hoc Viét
Nam, TS. Doan Dinh Hung tir Bdo tang Thién
nhién Viét Nam. Tac gid xin tran trong cam
on.
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Summary

Petrology of Permian-Triassic graitoid rocks of Phu Tai block in the
southeast of Kontum block

Phan Duc Le*, Tran Tuan Anh**, Tran Trong Hoa**, Pham Ngoc
Can**, Ngo Thi Phuong**, Vu Hoang Ly**

* Journal of Geology

** Institute of Geology — VAST

In the Phu Tai block area, the formation age of granitoid rocks has little accurate analysis such as the U-Pb
zircon isotope method, so dividing and grouping the magma complexes is very necessary. The analytical
results show that the granitoids in this area are mainly granite, granodiorite and a few veins of gabbro and
diorite, belonging to the high-potassium lime-alkaline series, located in the peraluminous field and mainly
of I- type granite. The granitoids in this area are mainly in the FG and OGT fields (FG-differentiated felsic
granite, | type granite; OGT - undifferentiated, type I, S and M granite). The oxides content decreases as
Si0; increases, except for the Na>O and K,O content, which increases as SiO» increases. The Phu Tai block
granitoids correspond to a mixed origin between mantle and crust with the characteristics of a continental
co-collision tectonic context (Syn - COLG), an active continental margin. Mobile elements such as Cs, K,
Rb, Th are all high. Other elements have lower contents. The negative anomaly of Ba of the mobile large
ion lithophil element group shows the substitution for K in Felspar — K in the rock. The negative anomaly
of Nb of the less mobile strong field element group shows the contamination of the magma. The light rare
earth element (LREE) is richer than the heavy rare earth group (HREE), the ratios of light rare earth to
heavy rare earth are high: (La/Sm)N: 2.16-8.15 times and TB: 4.50 times; (La/Yb)N: 5.03-24.78 times and
TB: 13.16 times; (Gd/Yb)N: 0.40-3.11 times and TB: 1.99 times. The negative Eu anomaly in the molten
body shows that during the rock formation process due to fractional crystallization or partial melting,
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feldspar was retained in the source. The Eu* ratio: Ew/Eu* = 1.15-1.64 and the average is 1.27. The Nd-Sm
isotope of the Phu Tai granitoid block gives values of '¥7sm/'*Nd=0.1222 (sample H18-3) and 0.1232
(sample H18-05b) close to stable crustal material. The epsilon parameters all have very small negative
values eNd = -9.39 (H18-3) and -11.09 (H18-05b); eNd(i=250) = -6.89 (H18-3) and -8.62 (H18-5b),
combined with Rb/Sr ratio = 1.55 (H18-03) and 1.93 (H18-05b); low Sm/Nd ratio =0.164 (H18-03) and
0.169 (H18-05b), granitoid originates from crustal source or from rich mantle source (EM). Isotopic results
eNd = -6.89 and -8.62, ¥Sr/®Sr = 0.711 and 0.711, Granitoid in the field shows mixed mantle. This
granitoid has source region formation age values of 1.65 and 1.82 billion years. The results of the U-Pb
zircon isotope age analysis showed that the central and southern areas of the Phu Tai block, the areas
previously thought to belong to the Deo Ca complex and the Dinh Quan complex, are completely part of
the Van Canh complex with ages of 245.75 Ma (sample A19057/1) and 242.13 Ma (sample A19060/1).
This result allows us to re-evaluate the area of the Van Canh complex and the Deo Ca and Dinh Quan
complexes in the Phu Tai block area.

Keywords: Granitoid, geochemistry, petrology, Phu Tai block, Kontum massif, Vietnam
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