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Tém tit: Khoi Song Hinh thudc ria dong nam dia khéi Kon Tum thudc t& ban
d6 dia chat Bu6n Ma Thudt (D-49-XV) ty 1¢ 1:200. Cac phuong phap phén
tich nguyén t5 chinh, nguyén t6 Vi luong va ddng vi Sr-Nd cho két qua
Granitoid khéi Song Hinh bao gom chil yéu cac da granit biotit porphyr,
granodiorite biotit-horblend, ndm trong truong bao hoa nhém (peraluminous)
va thudc ca kiéu I-granit, loat kiém voi dén kiém voi cao kali. Cac nguyén to
dét hiém nhe (LREE) giau hon so v6i nhom dit hiém nang (HREE). Céc ty
s6 dat hiém nhe trén dat hiém nang cao: (La/Sm)N: 4,90-8,36 lan va TB: 6,63
lan; (La/Yb)N: 29,82-64,12 lan va TB: 46,97 lan; (Gd/Yb)N: 2,59-8,57 lan
va TB: 5,58 lan. Di thuong am Eu trong dung thé cho thiy trong qua trinh
thanh tao da do qua trinh két tinh phan doan hodc nong chay timg phén, felspat
luu lai trong ngudn. Ty 1& Eu* (Bang 11): Ew/Eu* = 1,17-1,24 1an va TB: 1,20
lan. Pac diém hanh vi nguyén té dat hiém néu trén cho thay granitoid gan giii
v6i loai kiém voi cao kali. Granitoid khéi Song Hinh dugc két tinh ¢ nhiét do
tir khoang 680 dén710°C (ngoai trir da mach co nhiét do 730-750°C) trong
diéu kién 4p suat hoi nudc chii yéu nho hon 1 kbar. Két qua dong vi ANd =
7,9796 va -8,7117, ¥Sr/%Sr = 0,711 va 0,711 cho thiy Granitoid Séng Hinh
nim trong truong thé hién manti tron 1an. Mién ngudén magma granitoid khoi
Séng Hinh cho céc gia tri tudi hinh thanh 1a 1.77 va 1,93 ty nim. Cac magma
Granitoid khéi Séng Hinh c6 gia tri nhiét d6 mién ngudn trong khoang tir 1113
dén 1291°C va ap suat dia tinh mién nguon tir 8,5 dén 9,8 Kbar. Granitoid
khdi Song Hinh co sy twong dong bbi canh kién tao cung nuii lira VAG va
ddng va cham luc dia (Syn — COLG), thudc ria luc dia tich cyc theo phan
loai .Theo Phén loai chiing thudc granit cung dai dwong CAG va granite va
cham lyc dia CCG. Chung dugc chirng minh c6 ngué)n géc manti trén 14n do
noéng chay timg phan ctia phan di manti véi vat liéu vo, voi co ché nong chay:
nang lugng d6i hut chim: trao ddi va hoa tan dung dich tir d6i truot dén chom;
noéng chay ddi chom; dong nhiét tir dudi sau di lén.

1. M& dau

Khu vuc nghién clru phat trién rong rai cac

Khéi Séng Hinh thudc ria déng nam dja
khéi Kon Tum thudc to ban do dia chat Budn
Ma Thuét (D-49-XV) ty 18 1:200 (Tran Tinh
(chu bién). 1997) nam & phan déng béc tinh
Dik Lak, phan phia tdy cta tinh Phu Yén va
goc Pong Nam cua tinh Gia Lai. Dién tich
dugc khdng ché boi cac dit giy Song Ba va
dut gay Tuy Hoa (Tran Van Tri. et al., 2011).

thanh tao magma (nui Itra va xam nhép) axit
6 tudi hinh thanh thudc giai doan Paleozoi
mudn — Mesozoi sém (Cha yéu Permi-Trias)
hay con duogc goi la cac thanh tao magma
thudce giai doan tao nti Indosini va la cac thanh
tao duoc cac nha dia chat quan tam (Trﬁn
Trong Hoa va nnk., 2005). Cac hoat dong xam
nhép granitoid khu vuc Song Hinh BDong Nam
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dja khdi Kontum dugc phén chia thanh: (i) cac
xam nhap granitoid phirc hé Van Canh (Tavc);
(i1) cac xam nhap granitoid phuc h¢ Beo Ca
(Kdc); (iii) cac xam nhép granitoid phirc hé
Bén Gidng — Qué Son (PZ; bg- ¢s) va granitoid
phirc hé Phan Rang (Npr) (Nguyén Xuan Bao
va nnk., 2000; Tran Trong Hoa., 2005). Tuy
nhién, viéc nghién ctru cua cac thanh tao
magma & day duoc xac dinh chu yéu dua vao
dbi sanh thanh phan ctia chung véi cac khu vuc
khac, it c6 cac phan tich dugc nghién ciru dong
b, dit d6 tin cdy can thiét dé xac dinh chinh
xac thanh tao magma lam cho viéc ludn giai
b6i canh kién tao thanh tao ciia chung co két
qua han ché.

Chinh vi vdy granitoid khéi Séng Hinh
duoc tac gia dé cap va xem xét nhimng van dé
can nghién ctru nhu: (i) xac 1ap cac dic diém
chi tiét vé& thanh phan vét chat (khoang vat, dia
hoa nguyén t chinh, nguyén t6 vét, va thanh
phin dong vi) cua granitoids; (i) luan giai vé

ban chét magma va ngudn gdc magma; (iii)
luan giai diéu kién thanh tao va bdi canh kién
tao ma trong d6 chung dugc hinh thanh.

Két qua ciia cic nghién ciru nay s& gop
phan quan trong vao viéc lam sang to ban chat
cuia dai u6n nép Indosini, lich str hinh thanh va
tién hoa vo luc dia Pong Nam dia khbi
Kontum.

2. Pic diém dia chit khu vue nghién ciru

Trén binh d6 kién tao vo luc dia bong Nam
4 thi dia phan nghién ctiru mot phan nam & ria
phia nam cua dia khéi Kon Tum, cAu tao bdi
da két tinh Tién Cambri va mot phan nam trén
d6i ghép ndi Sré Pock, cdu tao boi cac thanh
tao lién quan dén vo dai dwong va cung dao
ciia nhanh Paleotethys & phia nam dia khi
Kon Tum. Trong Mesozoi mudn, vung nay la
mot bd phén cua dai pluton-nii lira ria lyc dia
Pong A, con trong Kainozoi thi nam trong
truong phun trao bazan cao nguyén Nam Dong
Duong.

Mau H18-36

Méu H18-37a

Anh 1. Méu cuc granit biotite porphyr trong khéi Song Hinh

but géy trong viung kha phat trién voi 4 ph-
wong chinh: tdy bic-déng nam, kinh tuyén,
déng bic - tdy nam va a vi tuyén (Hinh 1).
Dang ké nhét 1a doi dit giy Song Ba tao nén
dia hao hep phuong tiy bic - déng nam, lap
day boi cac thanh tao Neogen va dut gdy Vinh
An-Tuy Hoa phuong déng béc - tdy nam & goc
d6ng nam dai 40km, mit trugt thang dung véi
sy dich chuyén bang trai (Tran Tinh (Chu
bién). 1994).

Trong nghién ciru ndy, 11 mau d4 granitoid
dugc ldy tir khdi Song Hinh gom chu yéu la
granit biotit porphyr, granodiorite biotit-
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horblend (Anh 1) . Chiing tao thanh cac khéi
16n riéng biét v6i dién 16 trén vai chuc mét dén
hang tram km vudng hodc la nhiing pha di kem
v6i cac pha xam nhap khac. P4 c6 mau xam
xanh, hat 16n, 46 khoang vat mau 15-20%. Cau
tao khoi, doi khi dang gneis. Trong chiing
thuong gap nhiéu thé d4 to bién ddi, kich thudce
nho vai chuc cm va bé hon. Cac thé tu c¢6 dang
tron hodc elip, it khi goc canh, phan b rai rac.
Thanh phan thach hoc cac d ti phd bién hon
ca la da sung plagioclas-horblend-epidot-
zoisit, da sung thach anh — biotit, apooyroxenit
(horblendit).



H18-37 dwci Nikon + H18-37 dwéi Nikon -
Anh 2. Granitoid khéi Séng Hinh dwéi kinh hién vi phdan cwe mau HI18-37. Bio-biotite, Plag-plagioclas,K-
Felspa- Felspar kali. Q-quartz

H18-36 dudi Nikon + H18-36 duci Nikon -

Anh 3. Granitoid khéi Séng Hinh dwéi kinh hién vi phdan cwe mau HI18-36. Bio-biotite, Plag-plagioclas,K-
Felspa- Felspar kali

47



108* 40' 54,

1DF5“ 51' 85

1087 40' 54,

108151 55

He tog 46 WN2000 KT 105 mii 6

|:| Cac thanh tao trdm tich :]
[ ]  Cacphic hé khac ]

Phiic hé Wan Canh

Phic hé Bén Giang - Qué Son ®

- Phiic hé Beo Ca
H18-40 e .
Biém ldy mau va so6 hiéu

Hinh 1. So' dé phdn bé cdc phire hé granitoid khéi Séng Hinh dia theo ban dé dia chdt 1:200k

T6 hop khoang vat ciia cac da granitoid
khdi Séng Hinh 1a: thach anh + feldspar kali +
plagioclas + pyroxene = amphibol + biotit +
sphen + zircon £ apatite + magnetite. Pic
diém cac khoang vét tao da chinh cta granitoid
khdi Soéng Hinh déu tuong ty nhu nhau. Cac
khoang vat tao da chinh c6 cac dac diém nhu
trinh bay dudi day: Plagioclas co dang tdm
lang try, song tinh da hop, bién doi it, thuong
1a sericit hoa (Anh 2, Anh 3. Feldspar kali
(Orthoclas) két tinh hat nira tu hinh, chiém
khoang 30-40% trong mau, orthoclas c¢6 ciu
tao perthit, c& hat vira toi 16n kha tuoi (Anh 2,
Anh 3). Thach anh: dang hat tha hinh, d6i khi
tat lan song yéu, kich thude nho t6i trung binh,
c6 it hat thach anh kha ty hinh chen lan vao
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trong feldspar. Duéi kinh hién vi cac hat thach
anh va feldspar nim kéo dai theo mot huéng.
Biotit trong granitoid khdi Séng Hinh chiém
khoang 10% dang tha hinh va méo mo, bi ca
nat, lép dﬁy khe nut, da sic, mau nau vang. Bi
clorite hoa c6 mau da sic manh. Mot s biotite
xuét hién mau c6 anh do (chwra Titan) (Anh 2,
Anh 3). Cic khodng vit phu phé bién: Sphen-
hat nho, thuong c6 dang phong bi, 6 ndi cao,
phan bd rai rac trong da; Zircon-hat nho,
thuong tao riém phong xa mau xam den khi
nam trong biotit.

Céc da dugc gui di phan tich ¢ cac phong
thi nghiém Vién Dia chat — VAST va Vién Pia
ch4t-KVH Novosibirsk, LB Nga bang cac



phuong phap khac nhau nhu sau: 11 mau lat
mong thach hoc phéan tich tai Vién Dia chit —
VAST. 11 mau XRF, 02 mau ICP-MS, 02 mau
EPMA phéan tich tai Vién Pia chat-KVH
Novosibirsk, LB Nga

3. Phwong phap nghién ciru

3.1. Phdn tich nguyén t6 chinh va nguyén t6 vi
luwong

Cac miu da twoi dwoc nghién nat va sau do
dugc nghién thanh bot trong may nghién ma nio
t6i ¢& hat <200 ludi dé phén tich nguyén t6 chinh
va nguyén té vi lugng. Cac nguyén té chinh duoc
phan tich bang XRF tai Vién Pia chat-Khoang vat
hoc Novosibirsk, LB Nga. Cac nguyén t6 vi luong,
bao gém cac nguyén té dat hiém (REE), dugc do
bang Agilent 7500a ICP-MS tai Vién Dia chit-
Khoang vat hoc Novosibirsk, LB Nga. D chinh
xac phan tich thuong cao hon 5% cho ca hai phan
tich. Tét ca cac mau dang bot duge sdy kho & 105°C
trong 4 gio trudc khi can 50 mg cho vao bom
Teflon dé phén tich nguyén t6 chinh. Hon hop gdm
1 ml HNOs chung cit va 1 ml dung dich axit
flohydric chung cat ciing dugc thém vao bom dé
phan tich nguyén t6 vi luong. Mau duoc chuyén
sang bom Teflon boc thép va dun nong trong 48 gid
& 195°C trong 16 dién, sau d6 cho bay hoi trén bép
dién & 145°C rdi hoa tan lai bang 2 ml dung dich
HNO; chung cat va say kho lai, sau do tiéu huy
bang 3 ml dung dich HNO;s chung cét 30% trong
12 gio trong 10 dién & 195°C. Cubi ciing, cic mau
hoa tan dugc pha loang thanh 80 g voi HNO3 2%
trudce khi phan tich.

3.2. Phan tich dong vi Rb-Sr; Sm-Nd trén dd
t(fng.'

Can khoang 50 mg mau bot c¢6 kich thudc hat
<0,074mm vao chén nhya Teflon cho thém hon
hop axit HF-HNO3;-HCLO;4 vio chén c6 mau, dong
nép kin va dit vao khuén thép khong gi. Sau d6 dit
vao 16 nung & nhiét d6 180°C voi thoi gian 6 ngay.
Rb, Sr, Sm, Nd dugc chiét tach béng Ot trao ddi
ion va do trén khbi phd MAT-262 tai Phong thi
nghiém déng vi Vién Dia chét-Khoéng vat hoc
Novosibirsk, LB Nga.

3. Két qua phan tich va thao luan

3.1. Nguyén t6 chinh va nguyén to vi
lugng

Nhin chung, cac da granitoid khu vuc khéi
Song Hinh c6 khoang dao dong SiO,: 48,59-
67,81% va TB: 61,08%, TiO2: 0,57 — 1,45%
va TB: 0,88%, ALOs;: 14,94-19,77, TB:
16,01%, Fe,Ost: 3,22-10,54%, TB:5,82%,
MnO: 0,05 — 0,23% TB: 0,10%, MgO: 1,73-
6,77%, TB: 3,41%, CaO: 3,06 — 8,70%, TB:
5,15%, K,0: 1,23-4,95%, TB: 3,08%, NaO:
2,53-3,39%, TB: 2,90%. Tong kiém cao
K,O+Na,O: 3,85-7,68%, TB:5,99%; Ty sb
kiém K2O/Na;O cao: 0,41 — 1,81, TB:1,07%
(phan 16n >1); chi s6 ASI: 1,34-1,66, TB: 1,44,
céc chi s6 ASI déu lon hon 1(Bang 1).

Phan loai granitoid khdi Séng Hinh theo %
khdi lugng SiO; va tong kiém K>O+Na,O cua
Cox et al. (1979) (Hinh 2) cho thiy thanh phan
thach hoc cua granitoid khu vuc nay chi yéu
la granit, granodiorite va mot s6 it ¢4 mach la
gabbro va diorite. Theo cac biéu d6 SiO, —
K>O phan chia loat magam theo Peccerillo and
Taylor (1976) (Hinh 3), thi granitoid khéi
Song Hinh thudc loat kiém véi cao Kali. Biéu
dd A/CNK va A/NK phan chia loat magma
theo Shand (1943) (Hinh 4), granitoid khu vuc
nay chi yéu nam trong trudng bao hoa nhom
(peraluminous) va thudc ca kiéu I-granit. Biéu
dd twong quan giira SiO, va céc oxit cho thay
cac oxits cua granitoid giam khi SiO, ting
ngoai trir ham luong Na,O va K,O tang cao
khi SiO; tang. Con vo6i d4 mach thi nguoc lai
ham lugng céac oxits tang khi SiO, gidm va
ham luong Na,O va K,O tang giam khi SiO»
tang, dic trung cua kiéu I-granit (Hinh 6).

Nhung biéu d6 va dit liu cho thay
granitoid khdi Séng Hinh tuong tmg véi loat
kiém voi cao kali. Theo Barbarin B. (1999)
granitoid Séng Hinh tmg v6i ngudn gdc hdn
hop giita manti va vo va nam trong mai trudng
dia dong lyc ving chuyén tiép giita cac mang.

Bdng 1. Thanh phan cdc nguyén to chinh (%tl) va thanh phan cdc nguyén t6 vét (ppm) cia granitoid khoi Song

Hinh
H18- H18- HI18- HI18- HI18- HI18- H18- H18- H18- HI18- HI18-
T.phin 33a 33b 34 35 36 37a 37b1 37b2 38 39 40
1 2 3 4 5 6 7 8 9 10 11
Si02 53,18 48,59 67,81 6432 66,96 67,15 51,23 52,15 65,81 6746 67,18
TiO2 1,45 0,99 0,57 0,95 0,58 0,65 1,21 1,23 0,79 0,63 0,66
Al203 19,77 16,27 1494 15,17 15,51 1521 17,09 16,54 1539 1525 14,96
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H18- HI8- HI$- HI8- HIS- HIS8-  HIS-  HIS- HIS- HIS- HIS-
T.phin _ 332 33b 34 35 36 37a 37b1  37b2 38 39 40
1 2 3 4 5 6 7 8 9 10 11
Fe203t 7,03 971 322 562 329 350 1054 1024 4 334 3,56
MnO 0,07 023 005 006 005 0,05 0,21 022 008 006 006
MgO 464 677 1,93 267 183 198 5,98 594 228 1,73 1,75
CaO 624 774 361 48 33 343 8,7 8,1 3,64 3,06 4,08
Na20 339 2,69 263 301 273 295 2,53 299 2,78 3,04 3,18
K20 226 129 441 231 495 406 1,32 123 428 443 339
P205 022 022 0,15 021 016 0,18 0,2 0,21 02 0,16 0,17
LOI 146 528 034 075 039 0,59 0,83 097 052 0,63 082
Total 99,71 99,78 99,66 99,87 99,75 99,75  99.84 9982 99,77 99,79 99,81
Sc 2,413 3,013
\Y% <10 202 51 <10 38 6336 152 134 6292 24 24
Cr 95 45 48 85 46 71,77 46 63 82,61 51 45
Co 22 37 67 36 69 2858  <I0 <10 198 63 72
Ni 19 27 16 25 16 3,849 14 17 464 13 12
Cu 24 18 23 23 16 28 31 153 13 24
Zn 99 267 60 102 69 57 101 101 68 78
Rb 141 85 177 191 185 1359 65 77 1578 216 190
Sr 1112 677 689 273 520 4545 48] 509 352,88 402 443
Zr 412 107 118 159 180 21,98 69 107 2346 187 206
Nb 16 16 22 30 27 85883  <I0 <10 1041 30 28
Cs 3,276 4,448
Ba 602 276 1646 71 1034 8781 242 232 5046 772 582
Hf 0,8055 0’9719
Ta 1,342 0,991
4
Pb 22,81 31,04
Th 21,36 22,46
U 2,572 3,192
La 80,02 63,29
Ce 157,2 128,3
Pr 15,77 13,8
Nd 48,95 47,14
Sm 6,002 8,103
Eu 1,049 1,088
Gd 5,845 7,113
Tb 0,513 0’7342
Dy 2,194 3,086

50



H18- H18- H18- HI18- HI18-  HI18- H18- H18- H18- H18- HI18-
T.phin 33a 33b 34 35 36 37a 37b1 37b2 38 39 40

1 2 3 4 5 6 7 8 9 10 11
Ho 0.4367 0";86
Er 1,425 1,048
Tm 0,2469 0L
Yb 1,819 0,669
2
0,097
Lu 0,2743 39
Y 134 12,08
Li 29,86 40,36
Be 2,686 3,522
Kz?gNa 565 398 7,04 532 7,68 7’%241 3,85 422 706 747 657
KZZOO/Na 0,67 0,48 1,68 0,77 1,81 1,38 0,52 0,41 1,54 1,46 1,07
ASI 1,66 1,39 1,40 1,50 1,41 1,46 1,36 1,34 1,44 1,45 1,40
YREE 335,14 2871
Eu/Eu* 1,17 124
[La/Sm]
N 8.36 4,90
el 29,82 64,12
N
[Gd/YDb] 259 8,57
N
TAS (Cox et al. 1979) Si0,-K,0 plot (Peccerillo and Taylor 1976)
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Hinh 2. Bié’urdé‘ phan logi da SiO> véi NaxO+K>0 ciia  Hinh 3. Biéu do Si0: — K>0 phan chia loat magam cua
granitoid khoi Song Hinh theo Cox et al. (1979) granitoid khoi Song Hinh theo Peccerillo and Taylor
(1976)
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A/CNK-A/NK plot (Shand 1943)
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Hinh 6. Biéu d6 harker cho cdc nguyén t6 chinh véi SiO: ciia granitoid khéi Song Hinh
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Hinh 7. BiéL{ dé cdc nguyén 16 dat hiém REE cia
granitoid khoi Song Hinh voi Manti nguyén thuy theo
McDonough W. F. and Sun S.-S. (1995)

Qua phan tich cho thiy thanh phan cac
nguyén t6 vét cia granitoid khu vyc nay (Bang
1) va trén bleu d biéu dién két qua chuan hoa
cac nguyén to cua granitoid khbi Séng Hinh
véi manti nguyén thuy theo Sun and
McDonough (1989) (Hinh 8), cac nguyén to
linh dong nhu Cs, K, Rb, Th déu cao. Cac
nguyén t6 khac c6 ham luong thip hon. Biéu
d6 biéu dién nghiéng am.

Di thwong 4m Ba ctia 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
kém linh dong cho ta nghi dén magma bi hon
nhiém.

Biéu d6 (Hinh 7) biéu dién két qua chuan
héa dat hiém voi manti nguyén thuy theo
McDonough W. F. and Sun S.-S. (1995),
Granitoid khbi Song Hinh giau cai nguyén tb
dat hiém nhe (LREE) hon so vo1 nhom dat
hiém nang (HREE). Cac ty s6 dat hiém nhe
trén dat hiém nang cao: (La/Sm)N: 4,90-8,36
lan va TB: 6,63 lan; (La/Yb)N: 29,82-64,12
lan va TB: 46,97 lan; (Gd/Yb)N: 2,59-8,57 lan
va TB: 5,58 lan. Di thuong 4m Eu trong dung
thé cho thiy trong qua trinh thanh tao da do
qua trinh két tinh phan doan hodc ndng chay
ting phan, felspat luu lai trong ngudn.

Ty 1&¢ Eu* (Bang 11): Euw/Eu* = 1,17-1,24

Sample/ Primitive mantie

|
T

Hinh 8. Biéu dé cdc nguyen 16 vi luong ciia granitoid
khoi Song Hinh dwoc chuan hoa voi Manti nguyén thuy
theo Sun and McDonough (1989)

lan va TB: 1,20 lan. Dic diém hanh vi nguyén
t6 dat hiém néu trén cho thay granitoid gan gui
v6i loai kiém voi cao kali. Phan anh ngudn
magma nong chay ting phan cua phan di
mafic tir manti v&i qua trinh hinh thanh ¢ vé.

Tir Bang phan loai granitoid dwa vao bdi
canh kién tao theo (Barbarin, 1990; Pitcher,
1983, 1993) (Bang 2) cho thay so sanh cac dac
diém phan loai bdi canh kién tao dong va cham
luc dia (Syn — COLG), ria lyc dia tich cyc. theo
v6i granitoid khéi Song Hinh cho thay cé su
tuong dong voi dic diém dia hoa 13 Granite
kiém voi dén kiém voi cao K kiéu I granite véi
nhom trung binh — thép va K cao, thudc loai
da Granite sang mau, c6 to hop khoang vat
biotit, muscovite, amphybole. Granitoid khoi
Séng Hinh c6 sy twong dong bdi canh kién tao
cung nui Ita VAG va déng va cham luc dia
(Syn — COLG) (Hinh 5), thudc ria luc dia tich
cuc theo phan loai Pearce va nnk (1984). Theo
Phén loai Maniar (1989) chung thudc granit
cung dai duong CAG va granite va cham luc
dia CCG. Chung dugc ching minh c6 ngudn
gbc manti tron 1dn do ndng chay timg phan ciia
phan di manti véi vat liéu vo, véi co ché noéng
chay tir nang luong d6i hat chim: trao doi va
hoa tan dung dich tir d6i trugt dén chom; néng
chay déi chom mang dong nhiét tir dudi sau di
1én.
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Bang 2. Bang phan loai granitoid dwa vao béi canh kién tao theo (Barbarin, 1990, Pitcher, 1983, 1993)

’o e R ek . ;. Khoi Sﬁng
Tao nii D6i chuyén tiép Phi tao nui Hinh
Cung dao dai  Rid luc diatich Vacham luc dia Nang/suit sau tao Rift luc dia, diém Séng nui gilra
duong cuc 10i nong dai duong
Oceanic Continental Arc |  Continental Post-Orogenic Contintntal i
Island Arc Collision UpliftCollapse | Rifting, Hot Spot | C
| L ! o -
=
{ magma
! e "
| tnsised tacompresoin
| mantle melts hot s malting
| pe
Vidu  Bougainville, Mesozoic Manaslu and  Late Cdledonian  Nigerian ring Oman and Khéi Séng
Solomon Islands, Cerdille ran Lhotse of Plutpns of complexes, Troodos Hinh
Papua New b4tholiths of  Nepal, Amorican Britain, Oslo rift, British ~ Ophiolites;
Guinea wept Americas Massif of Brittany ~ Basin and Tertiary, Iceland,
Gander Terrane Range, Late Yellowstone  Ascension, and
Variscpn, early hotspot Reunion Island
Mofthem intrusives
Protgrozoic
Dic diém  Kiém - voi> Kién - voi, kiu Kiém voi, kiéu S Kiém -|véi, kiéu Kiém, kidu A cao Thoileite, kiéu  Kiém voi,
dia hoa thoileite, 1>kiéu S Cao nhom I-S (Kiéu A) kiém M Trung binh  kiém véi cao
Kiéu M & I-M Trurlg binh nhém Trung binh nhom nhém  kalikiéuIva S
Trung binh nhém —|cao nhom - cag nhom
Kiéu d4 Diorite thach anh Tonalite, Migmatite &  Granogliorite + Granite, syenite + Plagiogranite ~Granodiorite,
trong grafjodiorite>gra  granite sang diorite)— gabro  diorite - gabbro grnite porphyr
cung truéng  nite|hodc gabbro mau tuong phan
thanh
T hop Hbl > Bi Hbl, Bi Bi, Mus, Hbl, Hbl > Bi Hbl, Bi, aegirme, Hbl Bi, Mus, Hbl
khoang garnet, fayalite,
vat sillimanite. riebeckite. arfved
cordierite
Panuilia  Basalt dén Andesite va Ving mit Basalt ya ryolite Hong nui lita 1dp Basalt séng nui Daxite
lién quan  andesite cung  dadite v&i khbi déy lava gitra dai duong
dao uwong 1on Kiém, tuff va basalt dai
duong
Phan loai  Thoileit cung Kiém - voi Céc kidu luc dia  Tao nfii mudn Kiém Thoileit dai Kiém voi
Barbarin dao Hea Hio A duong
(1990) Tia Csr Cea Cer . Tor
Phan loai Granite cung njui ltra Granite va cham| Granite ndi mang va song ndi gitta VAG, COLG
Pearce va VAG COLG dai duong
nnk WPG va ORG
(1984)

Phan loai Granite cung dao Gra
Maniar IAG
(1989)

Ngudn Néng chiy timg Noi
gbc  phan ciia phéan di phis
mafic tr manti maf]

hin

Co ché Ning luong d6i hit ¢
nong chay va hoa tan dung dich|
dén chom; nong cha

dong nhiét tur dv

hite cung dai  Granite va cham  Granit
duong luc dia 1
CAG CCG P

g chay ting  Noéng chay timg Nong g
1 ciia phan diphan tir vat liéu vo phan t

£ sau tao Granjte kiéu rift PlagioGranite CAG, CCG

Ui va tién rift hodc ~ dai duong OP
0G diém nong
RRG/CEUG

hay ttmg Nong chdy timg Nong chay ting  Nong chay
v6 du6i phan tr manti va phan tr manti ting phan cia

¢ tur manti + manti|va hinh vo dudi va ket tinh phan phan di mafic
h thanh ¢ vo thanh ¢ gitta vo di tir manti +
hinh thanh &
)
him: trao ddi  Nhiét do chiéu Nhiéfciavo  Diém noéng va’hoac chum tia nhi¢t Nang luong
tir d6i trugt  day kién tao cong  cong hhiét tur tr manti dai hat chim:
d6i chom; ngudn phong xa  manti (do nang trao ddi va hoa
161 sdu cua vo 1én cila quyén tan dung dich
mém v4 magma) tur doi trugt
dén chom;
néng chay doi
chom; dong
nhiét tir dudi
sau
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3.2. Nguon gbc, nhiét d va ap suit thanh
tao khdi Song Hinh

Nguon géc thanh tao

Granitoid khéi Soéng Hinh thudc loat kiém
v0i, nhom trung binh va giau K (KCG). Granit
gidu kali va porphyry K —felspar kiém véi c6
ham lugng CaO thap va KO cao (khoang ~5%
trong lwong). Granitoid khdi Séng Hinh co
ngudn gdc hdn hop ca ciia manti va cia vo.
Tinh da dang vé thanh phan trong magma vo
c6 thé tir cac ngudn khac nhau cting véi sy thay

14
1

12

Felsic pelites

10

Metagreywackes

Amphibolites

Al203/(MgO+Fe0+TiO2

20 25 30

AlLO;+Mgo +FeO +TiO,

(Nay0 +K,0)/ (FeO +MgO +Ti0,)

ddi vé diéu kién néng chay nhu ham luong
nuoc, ap suit, nhiét d6 va do fuga 6xy (Patino
Douce and Beard, 1995; Pearce, 1996). Su
khac biét vé thanh phﬁn cua magma duoc tao
ra boi su nong chay timg phan cua cac da co
ngudn gbc khac nhau nhu: amphibolite,
metagreywackes, va felsic pelites dugc phan
chia dya trén co sé ty 1€ cac 6xit tao da chinh.
Theo phan loai ctia Patino Douce A.E. (1999)
ngudn gbc thanh tao granitoid khéi Séng Hinh
dugc hinh thanh do néng chay tir nguon gdc
manti c6 thanh phan amphibolies (Hinh 9).

o

Felsic pelites
Metagreywackes

Amphibolites

Na,O +K,0 + FeO + MgO + TiO,

Hinh 9. Nguén géc thanh tao granitoit khéi Séng Hinh theo Patino Douce A.E. (1999)

Nhiét dj va dp sudt thanh tao

Két qua xir 1y biéu do xac dinh nhiét do
két tinh va ap sudt hoi nude cua cac da nghién
ciru duogc xac dinh béng cic biéu dd theo
Winkler (1979) va Tuttle and Bowen (1958)
(Hinh 10) cho thdy Granitoid khdi Song Hinh
dugc két tinh & nhiét do t khoang 680
dén710°C (ngoai trir d& mach co6 nhiét do 730-
750°C) trong diéu kién ap suét hoi nudc chu
yéu nho hon 1 kbar.

Két qua tinh toan nhiét do thanh tao

magma (Tp°C) va ap suét dja tinh (Ps) duoc
tinh theo céng thirc (T.A. Pavlova) dudi day.

Tp'C 6798 - 59,37%Si0, -
29,87*A41,03 - 108,08*CaO - 223,35*Na:0 -
29,27*K>0 (35)

Ps = (17077 - 399* SiO, +1076*41,05
+ 275%Na;0 + 399*K>0)/1000 (6)

Cac magma Granitoid khdi Séng Hinh
c6 gia tri nhiét d6 mién ngudn trong khoang tir
1113 dén 1291°C va ap suat dia tinh mién
ngudn tir 8,5 dén 9,8 Kbar (Bang 3).

Bang 3. Két qud tinh todn nhiét d thanh tao magma (Tp°C) va dp sudt dia tinh (Ps) dwoc tinh theo cong thir

(T.A. Paviova)

Spl H18-34 H18-35 H18-36 HI18-37a H18-38 H18-39 H18-40
Ps 8,5 9,4 9,7 9,0 9.8 9.1 8,6
T°C 1218 1268 1247 1207 1291 1198 1113
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alkali felspar
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X ternary midium
0 ternary eutectic

increasing x
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pressure

o boron, and
fluorince

LN N N AV
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PH20=3000kg/cm

Solid solution

AV

Ab

Or

Hinh 10. Biéu do xdac dinh nhiét g két tinh va ap sudt hoi nude cia granitoid Khéi Song Hinh theo Tuttle and Bowen (1958)

Thdo ludn chung:

Granitoid kh6i Song Hinh bao gém chu
yéu cac d4 granit biotit porphyr, granodiorite
biotit-horblend, nim trong trudng bdo hoa
nhém (peraluminous) va thudc ca kiéu I-
granit, loat kiém vo6i dén kiém voi cao kali voi
t6 hop khoang vat: thach anh + feldspar kali +
plagioclas + pyroxene = amphibol £ biotit +
sphen + zircon + apatite + magnetite.

Granitoid khéi Séng Hinh giau cac
nguyén t6 dat hiém nhe (LREE) hon so voi
nhom dat hiém ning (HREE). Cac ty s6 dat
hiém nhe trén dat hiém ning cao: (La/Sm)N:
4,90-8,36 lan va TB: 6,63 lan; (La/Yb)N:
29,82-64,12 1an va TB: 46,97 lan; (Gd/Yb)N:
2,59-8,57 lan va TB: 5,58 lan.
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Dj thuong 4m Eu trong dung thé cho
thdy trong qua trinh thanh tao da do qué trinh
két tinh phan doan hoic nong chay timg phan,
felspat Iuu lai trong ngudn.

Ty 1€ Eu* (Bang 11): EwEu* = 1,17-
1,24 lan va TB: 1,20 lan. Dic diém hanh vi
nguyén té dat hiém néu trén cho thay granitoid
gan giii voi loai kiém voi cao kali.

Granitoid khdi Song Hinh duoc két tinh
& nhiét d6 tir khoang 680 &én710°C (ngoai trir
da mach c6 nhiét 46 730-750°C) trong diéu
kién ap suit hoi nudc chii yéu nho hon 1 kbar.

Két qua dong vieNd= -7,9796 va -
8,7117, ¥Sr/%Sr = 0,711 va 0,711 cho thiy
Granitoid Séng Hinh nim trong truong thé
hién manti tréon 1in. Mién ngudn magma



granitoid khéi Song Hinh cho cac gia tri tudi
hinh thanh 1a 1.77 va 1,93 ty nam. Cac magma
Granitoid khdi Séng Hinh c6 gia tri nhiét do
mién ngudn trong khoang tir 1113 dén 1291°C
va ap suét dia tinh mién ngudn tur 8,5 dén 9,8
Kbar .

Granitoid khdi Séng Hinh c6 su tuong
ddng bdi canh kién tao cung ndi lira VAG va
déng va cham lyc dia (Syn — COLG), thudc ria
luc dia tich cyc. Theo Phan loai ching thugc
granit cung dai duong CAG va granite va
cham lyc dia CCG. Chung dugc chiing minh
¢6 ngudn goe manti tron 1an do néng chay timg
phﬁn cua phan di manti véi vt li¢u vo, voi co
ché nong chay: ning luong d6i hut chim: trao
d6i va hoa tan dung dich tir d6i truot dén
chom; nong chay dai chom; dong nhiét tir dudi
sau.

Két luan

Granitoid khéi Séng Hinh c6 thanh phan
chu yéu cac da granit biotit porphyr,
granodiorite biotit-horblend, ndm trong trudng
bdo hoa nhém (peraluminous) va thudc kiéu I-
granit, thudc loiaj kiém voi dén kiém véi cao
kali v6i t0 hop khoang vat: thach anh +
feldspar kali + plagioclas + pyroxene =+
amphibol + biotit + sphen =+ zircon + apatite +
magnetite. Cac nguyén t6 dat hiém nhe
(LREE) hon so voi nhém dat hiém ning
(HREE), duogc két tinh & nhiét do tur khodng
680 dén 710°C (ngoai trir & mach ¢ nhiét do
730-750°C) trong diéu kién ap suat hoi nuéc
cht yéu nho hon 1 kbar, ndm trong truong thé
hién manti trén 14n, c¢6 thanh phan twong tng
v6i  amphibolite. Mién nguén magma
granitoid khéi Song Hinh cho cac gia tri tudi
hinh thanh 1a 1.77 va 1,93 ty nam. Cac magma
Granitoid khdi Séng Hinh c6 gia tri nhiét do
mién ngudn trong khoang tir 1113 dén 1291°C
va ap suét dia tinh mién ngudn tur 8,5 dén 9,8
Kbar. Granitoid khdi Séng Hinh c6 su twong
dong bdi canh kién tao cung niii lra VAG va
déng va cham luc dia (Syn — COLG), thudc ria
luc dia tich cuc theo phan loai. Chung co
ngudn gbc manti tron 1an do néng chay ting
phﬁn cua phan di manti véi vt li¢u vo, voi co
ché nong chay: ning luong d6i hut chim: trao
d6i va hoa tan dung dich tir d6i truot dén
chom; nong chay dai chom; dong nhiét tir dudi
sau.
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Summary
Petrology of Song Hinh Permian-Triassic granitoids in the southeast of Kontum massif
Phan Pirc L&', Tran Tuin Anh2 Tran Trong Hoa2 Ngé Thi Phuong? Pham Ngoc Cén2
!Journal of Geology — Institute of Geological Sciences and Mineral Resources
?Institute of Geology — Vietnam Academy of Science and Technology

Email: letapchidiachat@gmailcom

Song Hinh area belongs to the southeastern edge of Kon Tum Block on the Buon Ma Thuot geological map
sheet (D-49-XV) at a scale of 1:200. The methods of analyzing major elements, trace elements and Sr-Nd
isotopes show these Granitoids consist mainly of porphyritic biotite granite, biotite-horblende granodiorite,
located in the peraluminous field and belonging to both I-granite type, cal-alkaline to high-potassium cal-
alkaline series. Light rare earth elements (LREE) are richer than heavy rare earths (HREE), the ratios of
light rare earths to heavy rare earths are: (La/Sm)N: 4.90-8.36 times and average: 6.63 times; (La/Yb)N:
29.82-64.12 times and average: 46.97 times; (Gd/Yb)N: 2.59-8.57 times and TB: 5.58 times. The negative
Eu anomaly in the molten mass shows that during the rock formation process, due to fractional
crystallization or partial melting, feldspar was retained in the source. The ratio: Eu/Eu* = 1.17-1.24 times
and TB: 1.20 times. The above rare earth element behavior characteristics show that granitoids are close to
high potassium cal-alkalis. The granitoids crystallized at temperatures from about 680 to 7100C (except for
the vein rocks with temperatures of 730-7500C) under conditions where the water vapor pressure was
mainly less than 1 kbar. Isotopic results eNd = -7.9796 and -8.7117, 87Sr/86Sr = 0.711 and 0.711 show
that the Granitoid is in a mixed mantle field. The magma source zone of Song Hinh block granitoid gives
the formation age values of 1.77 and 1.93 billion years. The granitoid magmas have source temperature
values ranging from 1113 to 1291°C and source pressure from 8.5 to 9.8 Kbar. The granitoid has a similar
tectonic context of VAG volcanic arc and continental collision (Syn - COLG), belonging to the active
continental margin according to classification. According to classification, they belong to oceanic arc
granite CAG and continental collision granite CCG. They are proven to have a mixed mantle origin due to
partial melting of mantle differentiation with crustal material, with the melting mechanism: subduction zone
energy: exchange and dissolution of solution from shear zone to overburden; overburden melting; heat flow
from deep up.

Keywords: Granitoid, Song Hinh, Kontum massif, geochemistry, petrology, Vietnam
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