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TOM TAT: Cdc dd granitoit khoi Xudn Thu dwge lién hé vao thanh phan cia phu'c hé
Ba Na (Bdan Chiéng) trong cong trinh Do vé Ban dé Pia chdt va tim kiém khoang san ty Ié
1/50.000 nhém to Quang Ngdi (Thdn Diec Duyén va nnk, 1999). Tai liéu nghién ctru cua nhom
tdc gia truomg Dai hoc Khoa hoc Tu nhién Tp H6 Chi Minh cho thdy cdc thanh tao xdm nhdp
ciia khéi chi yéu gom cdc da granit biotit, gramt hai mica hat vica-Iom va granit biotit, granit
hai hica hat nho. Pha dd mach phé bién cdc da aplit, pecmatoit, granit porphyr cdc ghi
nhdn tai thue dia ctia chiung t6i khd phi hop vdi tai liéu do vé dia chdt do cdc nha Dia chit
lién doam Ban dé dia chat Mién Nam da nghién cieu trong khu vyec. Bai bdo nay chu yéu di sdu
vao nghién ciru ddc dzem thach hoc-khodng vdt, thach dia hoa cua granitoit khéi Xudn Thy,
lam 16 thém mjt budc vé thanh phdn vdt chat, thir tw thanh tao khodng vat, ludn gza: nguon
gbc thanh tao cua granitoit khéi Xudn Thu va cde qua trinh khodng héa lién quan voi ching.

1.PAC PIEM DJA CHAT

Khéi Xuan Thu nim cach huyén ly Minh Long, tinh Quang Ngai khoang 7 km vé ph1a tay
bac c6 dang ding thudc, véi dién 16 khoang 55km2. Granitoit cua khéi xuyén cat qua céc dé
bién chét thudc loat Song Re (PRI sr) gom cac da p]aglognelss amphibol-biotit bi phlen hoa
manh. Ngoal ra trong vung con gap mot sb tang lan cua da gabro va gabrodiorit cé cau tao
gneis va cAu tao dinh huéng manh cia phirc h¢ An Loi. Ranh gidi trén cua granitoit khdi Xuan
Thu dugc ghi nhan bi cac dai mach gabrodlabaz phu‘c hé Cu Mong xuyén cét qua & phla nam

[5]. Céc thanh tao xdm nhap ctia khéi gébm c6 2 pha xdm nhép va pha da mach Pha x4m nhap
chinh 13 granit sang mau, granit 2 mica hat vira-1én; pha xdm nhap phu gom cb granit sang

mau, granit 2 mica hat nho-vira; pha da mach la granit aplit, pecmatit.

2.PAC PIEM THACH HQC-KHOANG VAT

Céc thanh tao xdm nhép granitoit khéi Xuén Thu c6 thanh phin khoang vét chu yéu bao
gdm plaglocla feldspar kali, thach anh, biotit, muscovit...

Granit sdng mau, granit 2 mica hat lon mau xdm sdng, hat 16n, céu tao khoi, d6i chd cac
khoéng vét sip xép dinh huéng. Thanh phan khoang vét bao gdm: plagiocla 20-35%, fenpat
kali (octocla va microlin): 25-30%, thach anh 25-35%, biotit 10%, muscovit 5%. Khoang vét
phu gdm cé: zircon, apatit, rutil. Cac khoang vt thir sinh: kaolin, sericit, clorit, xotxurit,
epidot.

Plagiocla gbm 3 thé hé: Plaglocla thé hé 1 (oligocla-andesin; No30-32) cac tinh thé co céu
tao da hop tinh albit, mot sb c6 cdu tao ddi trang. Kich thude tir 0.3x1 .2mm dén 1.5x3mm.
Plagiocla thé hé 2 (albit): la nhitng hat nho kich thudc 0.1-0.2mm, phat trién thanh cum, dam
trong octocla hodc thay thé octocla dudi dang pectit kiéu thay thé. Plagiocla thé hé 3 kich
thue nho 0.2x0.3mm dén 0.25x0.5mm, thudng tép trung thanh cym, dém cing thach anh thé
hé 2 thay thé octocla hodc cét ngang mach albit.
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Fenpat kali gdm 2 thé hé: Fenpat kali thé hé I (octocla): kich thuéc thay dbi tir
0.75x1.5mm dén 5x3mm, thudng cé cdu tao pectit. Da s bi blen dbi sericit hod, muscovit héa
manh. Fenpat kali thé hé 2 (microlin): c4c tinh thé c6 dang tim nia ty hinh, cdu tao song tinh
mang ludi thay thé plagiocla I, octocla. Thanh phan héa hoc (%) cia fenpat kali: S102=59.74;
Ti02=0.04; Al203=17.96; Fe203=0.06; Fe0=0.06; Mg0=0.09; Ca0=0.37; Na20=4.30;
K20=10.85; MKN=0.62. Thanh phan nguyén t6 vi lugng (ppm): Rb=333; Sr=56.3; Ba=204;
Cr=3.31; Cu=4.57; Pb=5.64; Sn=9.78; W=4.88; Mo=11.2; Y=3.12; Yb=0.31; Zn=0.70;
Th=2.83; U=0.73; Li=23; Th=2.83; U=0.73; Ta=3.86.

Thach anh gom 2 thé hé. Thach anh thé hé 1: dang hat tha hmh kich thude tir 1x1.5mm
dén 2x2.5mm, nhiéu ch tp trung thanh cum, ranh giGi giira céc tiét dién thudng c6 'dang ring
cwa, méo moé (thay thé octocla va bj thay thé bdi thach anh thé hé 2). Thach anh thé hé 2: cac
hat nho tha hinh, kich thuéc 0.4x0.6mm dén 1x1.5mm thudmg di ciing muscovit phat trién doc
ven ria hay ldp dy khe nirt thach anh thé hé 1.

Biotit: c6 dang tAm, vay kéo dai, 1 phwong cét khai r, kich thudc dao dong tir 0.5xImm
dén 1.5x2mm. Cong thirc da sic Ng- -ndu>Nm-ndu vang>Np-vang nhat. Biotit bj clorit hoa c6
mau luc hay muscovit thay thé ven ria. Céc tAm biotit thudng kham zircon, apatlt va chira céc
bao thé quiing den, khong thdu quang. Thanh phin héa hoc (%) va céc nguyén t6 (ppm) clia
biotit: Si02=41.54; TiO2=1.49; A1203=24; Fe203=4.31; FeO=11.95; Mn0=0.6; MgO=2.85;
Ca0=1.1; Na20=0.85; K20=5.52; P205=0.25; H20-=0.44; Rb=645; Sr=53.6; Ba=501;
V=50.8; Cr=12.2; Co=11.6; Ni=12.4; Cu=3.88; Pb=5.89; Zn=35.8; Sn=9.45; W=4.12;
Mo=12.6; Bi=2.78; Y=93.1; Yb=5.72; Zr=156; U=3.51; Th=18.2; Hf=6.86; Sc=24.5; Cs=30.3;
Li=23; Nb=25.4; Ta=3 8.6; Ga=22.2.

Muscovit: khéng mau, d6 ndi cao, cé dang tdm, vay kich thude 1x1.5 mm phat trién doc
khe nirt hay gaim mon céc khoang vit biotit, plagiocla (1), fenpat kali. Thanh phan hoéa hoc (%)
va ham lugng cdc nguyén t6 vi lugng (ppm) ciia muscovit: Si02=46.88; Ti02=0.37;
Al203=31.97; Fe203=142; FeO=2.45; Mn0=0.13; Mg0=0.96; Ca0=0.18; Na20=1.25;
K20=9.54; P205=0.10; H20-=0.34; Rb=1185; Sr=48.9; Ba=484; V=20.1; Cr=13.6; C0=0.95;
Ni=10.5; Cu=4.12; Pb=6.66; Zn=20.0; Sn=8.22; W=3.65; Mo=11.0; Bi=3.56; Y=78.0;
Yb=0.31; Zr=199; U=5.46; Th=16.9; Hf=0.80; Sc=43.4; Cs=20.8; Li20=111; Nb=23.6;
Ta=29.6; Ga=4.1.

Zircon: dang lang tru, dang chdp, ¢d riém phéng xa den bao quanh, kham trong biotit.

Apatit: c6 dang que dai kham trong blotlt muscovit.

Khoéng vat phu trong mau gia ddi gdm c6: ilmenit: tir rat it dén 1,06 g/t; zircon: 0, l4g/t
pyrit: >0 ,006; llmomt tir it &n 1,06g/t; psilomelan: 4,26g/t. Cac khoang véat c6 mat v4i ham
luong rit it gbém co: magnetit, hematit, turmalin, monazit, granat, apatit, rutil, anata,
molipdenit, casiterit, galena, pyromocfit.

Granit sing mau, granit 2 mica hat nhé-vira: Thanh phin khoang vét d4 pha 2 gdm:
plagiocla (35%), fenpat kali (25-30%), thach anh (30-60%), biotit (1-5%), muscovit (10-30%);
khoang vit phu: 21rcon, apatit, toucmalin, octit, rutin; khodng vt thir sinh: kaolin, sericit.

Plagiocla gdbm 2 thé hé: Plagiocla thé hé 1 (oligocla-andesin; No28- 34): kich thudc thay
ddi tir 0.75x1mm dén 1.5x2.5mm, clu tao da tinh albit khong déu. Phin nhén cdc tim
plaglocia thuong bi sericit ha va muscovit héa va bj thach anh, octocla gim mon ven ria, mot
s6 hat con lai tan du kham trong octocla. Plagiocla thé hé 2 (albit; NO 9): kich thuédc nhd
0.1x0.3mm, da s6 ¢6 céu tao song tinh albit rd. Chiing phat trién & dang pectit ting trudng,
mot sb thay thé doc theo ranh giéi cac hat microlin.

Fenpar kali gom 2 thé hé: Octocla c6 dang tAm dang thude, nira ty hinh hay tha hmh kich
thudce pho bién tir 1x1.5mm dén 1.5x3mm. Cac hat octocla bl kaolin héa nhe, dudng vién hat
méo m6 do bj gam mon bdi muscovit, thach anh. Pa s6 c6 cdu tao pectit ting truong (dang tia
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mach dinh hudng) va pectit kiéu thay thé (albit hoa). Fenpat kali th? h? 2: Microlin céu tao
song tinh mang ludi. Chung thay the octocla, plagiocla I.

Thach anh gom 2 thé hé: Thé hé 1 c6 dang dang thudc, cb nhiéu dudng nut. Kich thude
Ién 1x.5mm dén 3x7mm. Céc hat thach anh thuong bi muscovit thay thé doc theo khe nit.
Thach anh thé hé 2: dang hat nho tha hinh, c6 kich thudc tir 0.3x0.5mm dén 0.5x1mm phat
trién doc theo ranh gigi cua fenpat kali hay lip ddy khe nitt ctia thach anh thé hé 1 va thudng
di cling v&i muscovit.

Biotit gbm 2 the hé: Biotit thé hé 1: ¢6 dang tAm dai, kich thuéc 0.5xImm. Hau hét b
muscovit héa, mot s6 bj clorit hoa manh. Biotit thé hé 2: tip trung thanh timg cum, dam dang
vay nho kich thudc 0 1x0.2mm, phat trién trong thach anh thé hé 2. Pa sac manh: Ng-luc niu
>Np-luc vang. Cac tiét dién con chira cac bao thé octit.

Muscovit: kich thuoc twong ddi 16n 2.5x3mm. Ching tao thanh dam, riém muscovit héa &
ria hay toan bd cac tam biotit. Ngoai ra con gip muscovit thay thé doc ven ria, khe nirt cua

plagiocla thé hé 1, fenpat kali.

Zircon: 12 nhiing bao thé trong biotit, muscovit, thach anh.

Apatit: tap hgp d:;mg que khong mau, dd ndi cao, tdp trung thanh cym moc xen trong
muscovit, thach anh thé hé 2.

Turmalin: thudng c6 dang 6 8, da séc manh: Ng-luc thAm> Np-luc vang.

Khoéng vt phu trong mau gid ddi: manhetit: 0,1g/t; limonit: 2,57g/t. Cac khoang vét c6
ham lwong rét it: ilmenit, toucmalin, woframit, limonit, hematit, zircon, apatit, pyrit, rutil,
anata, chancozin.

Pd mach granit aplit: Thanh phin khoang vat bao gom: plagloc]a (30%), fenpat kali
(~35%), thach anh (25%), muscovit (5%),...

Plagiocla: gbm 2 thé h¢. Plagiocla thé hé 1 (ollgocla-andesm NO 30): cac tiét dién c6 kich
thude phd bién tir 1x2mm dén 1x3mm. Pa s6 céu tao song tinh da hop kiéu albit nhung mét sb
¢6 céu tao déi trang phén nhan bj sericit hoa. Plagiocla thé hé 2 (albit, N09) Cac tiét dién it bi
bién ddi so véi plagiocla thé hé 1. Plagiocla thé hé 2 tap trung thanh cum, ndm chen lan giita
ranh gi6i cac khoéng octocla, thach anh.

Fenpat kali gbm 2 thé hé: Octocla c6 hinh dang tha hinh, kich thuéc nhé 0.7x1mm. Pa 56
¢6 clu tao pectit. Octocla bi muscovit, microlin hoa. Microlin cé dang nira ty hinh, kich thudc
twong ddi 16n 2x2 5mm co c4u tao song tinh mang ludi, ven ria thuong bj muscovit hoa.

Thach anh gém 2 thé hé: Thach anh thé hé 1: cac hat tha hinh, kich thudc thay doi tir
0.6x0.6mm dén 3x6mm, tiét dién c6 nhiéu dudng nit ngang. Thach anh thé hé 1 va octocla
thudng tép trung thanh cum, ddm véi kich thudce rat nho do bi ca nat, ven ria con bi muscovit
gﬁm mon. Thach anh thé hé 2: 1a nhng hat nhé tha hinh nim xen trong octocla, chiing thudng
di cing muscovit 14p ddy khe nirt cua thach anh thé hé 1.

Muscovit: khoang vt c6 dang tAm, vay, nam rai rac hay se}p xép dinh huéng; chung thay
thé, gim mon | plagiocla thé hé 1, octocla, microlin, thach anh the hé 1.

Apatit: gdm tap hop céc hat 'dang que dai hay ding thudc ¢ chita bao thé quang, nam réi
rac trong muscovit, thach anh thé hé 2.
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Anh 1. P4 granit 2 mica. Plagiocla thé hé 2 (albit) Anh 2. P4 granit 2 mica. Orthocla c6 céu tao
va thach anh tép trung thanh cum, dam thay thé pertlt thay thé dang mach chen l4n theo khe nirt
orthocla. XTF1. 2Ni+; 10xx5x va sau d6 bj plagiocla thé hé 3 (albit) 1a nhirng
lang tru cat ngang. XTF1. 2Ni+; 10xx5x

Anh 3. Da granit 2 mica hat 16n. Mircolin (felspat Anh 4. P4 apogranit (albit hoa). Albit ban c&

kali thé hé 2) c6 cdu tao song tinh mang thanh nét. (plagiocla the hé II) bj muscovit thay thé. Mau
Mau XT 1/5; 2Ni+; 10xx5x XT 10; 2Ni+; 10xx5x

3.DAC PIEM BIEN POI SAU MAGMA

Céc da granitoit kh6i Xuan Thu bi bién ddi hdu magma kha manh mé nhung khong dong
déu. Giai doan magma thuc sy. Céc khoang vat tao da chinh duoc két tinh tir dung thé thanh
tao c4c khoang vat thé hé I: plagioclas I, orthoclas, thach anh 1, biotit I va cac khoéang vét phu
nhlr ilmenit, monazit, limonit, hematit, zircon, apatit, rutil, anata, pyrit, molipdenit, galemt 0]
cudi giai doan magma (magma muon) dudi anh huong cta dung dich nhiét dich, ciac khoang
vét tao d4 bj bién ddi khong ddng déu va thanh tao cac khoéng vat thir sinh nhu chlorit, kaolin,
sericit... va cac khoang vét quing. Giai doan pegmatlt Trong giai doan nay, céc khoang vat két
tinh tir cdc dung nham silicat tin du giau chat bbc thanh tao pegmatit dang mach, 6 c6 thanh
phan gom céc khoang vét thach anh-feldspar-turmalin. Chiing thuge kiéu pecmatit sach (khéng
trao d6i thanh phin véi da vy quanh) Khoang héa lién quan dén kiéu pecmatlt sach cé cic
khoang sang feldspat, muscovit va cac khoéng vat dat hiém, uranit. C4c qua trinh bién chét
trao d6i sau magma. 1. Giai doan kiém sém. O giai doan nay xay ra 2 qua trinh: albit hoa,
microlin héa ctia da nguyén thily thanh tao plagioclas thé hé II (albit) va microlin. 2. Giai doan
rira liia axit qud trinh ndy thanh tao cic khodng vt muscovit va thach anh thé hé II va khodng
vét phy I turmalin. Ching 12 san phdm ciia céc qua trinh bién ddi greisen héa, muscovit héa
va thach anh héa. 3. Giai doan kiém mu6n. Céc khoang vét duge thanh tao g6m cd: plagioclas
III; quéng; rutin; orthit
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4.PAC PIEM THACH HOA

Thanh phén thach héa cho thiy granitoit khéi Xuan Thu c6 ham lugng céc oxit va ham luong
khoang vat tinh theo phuong phdp C..P.W (bang 1) nhu sau:

Bang 1. Thanh phin thach hoa (%) ciia granitoit khéi Xuan Thu

S6 hig¢u mau XT1/5 XTF1 XTF1* XT7? XTS5 XTF2 XT3/2 ] XT3/2*
Pha Pha 1 Pha 1 Pha l Pha 1 Pha | Pha2 P mach
Tén da Granit Granit Granit Granit Granit Apo- Granit Granit
2 mica 2 mica 2 mica 2 mica 2 mica granit aplit aplit
Sio, 72.60 73.20 73.29 7431 74.00 74.60 72.18 74.43
TiO; 0.38 022 0.16 0.22 0.25 0.15 0.09 0.02
ALO, 13.04 13.28 14.08 13.21 13.27 13.32 15.61 15.05
Fe,0, 1.16 0.53 1.13 1.69 1.29 0.15
FeO 3.01 3.01 2.17 1.66 215 1.25
FeO* 4.05 349 1.63 3.19 3.18 331 1.38 0.43
MnO 0.04 0.06 0.06 0.04 0.03 0.04 0.02 0.02
MgO 0.58 0.22 0.38 0.31 031 0.04 0.13 0.15
Ca0 1.05 0.67 0.77 0.68 0.40 0.43 0.49 0.35
Na,0 2.59 295 3.14 2.99 2.87 325 5.30 5.05
K.O 523 4.60 4.95 4.51 5.10 4.00 3.19 339
P,0s 0.12 0.15 0.19 0.15 0.10 0.16 0.21 0.27
MKN 0.17 028 1.02 0.22 0.27 0.21 0.45 0.82
Total 99.97 99.17 99.67 99.94 99.95 99.64 99.07 99.98
S0, 0.00 0.00 0.01 0.00 0.00 0.04
H,0- 0.00 0.12 0.00 0.00 0.16 0.04
K,0+Na,O 7.82 7.55 8.09 7.50 797 725 8.49 8.44
K;0/Na,0 2.02 1.56 1.58 1.51 1.78 1.23 0.60 0.67
ASI 1.10 1.20 1.18 1.20 121 1.27 1.20 1.19
Q 31.21 3331 33.07 34.94 34.25 36.69 25.73 29.74
or 31.63 28.01 30.36 27.24 30.82 2424 19.01 20.18
ab 23.81 27.30 29.27 27.45 26.36 29.93 47.99 45.69
an 4.53 242 2.68 245 1.36 1.12 1.07 0.03
C 1.67 291 2.96 2.83 2.84 3.63 336 339
hy 5.11 483 1.09 326 1.99 246 2.11 0.42
mt 1.24 0.57 0.00 1.21 1.81 1.38 0.16 0.00
il 0.54 0.32 0.10 0.31 0.36 0.21 0.13 0.03
ap 0.26 032 0.41 0.32 0.21 0.34 0.44 0.57
ru 0.00 0.00 0.07 0.00 0.00 0.00 0.00 0.00

Granit sdng mau, granit 2 mica hat vira-Ién c6 ham lugng (%) SiO2 tir 72,60 dén 74,31;
Na20 tir 2,59 dén 3,14; K20 tir 4,60 dén 5,23. Téng kiém tir 7,50 dén 8,09. Ty sb kiém
K20/Na20 tir 1.56 den 2.02. TiO2 tir 0,15 dén 0,38; AI203 tir 13,04 dén 14,08; Fe203 tir 0,53
dén 1,69; FeO tir 1,66 dén 3,01; MnO tir 0,03 dén 0,06; MgO tir 0,22 dén 0,58; CaO tir 0,40
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dén 1,05; P205 tir 0,10 dén 0,19. Thach anh tir 31,21 dén 34,94%; octocla tir 27,24 dén
31,63%; albit tir 23,81 dén 29,27; anoctit tir 1,36 dén 4,53%.

Granit sang mau, granit 2 mica hat nho-vira: Si02: 74,60; Na20: 3,25; K20: 4,00, Téng
kiém: 7,25. K20/Na20: 1.23. TiO2: 0,15; Al203: 13,32; Fe203: 1,29; FeO: 2,15; MnO: 0,04;
MgO: 0,04; CaO: 0,43; P205: 0,16. Thach anh: 36%; octocla: 24,24%; albit: 29,93; anoctit:
1,12%.

Granit aplit: SiO2 tir 72,18 dén 74,43; Na20 tir 5,30 dén 5,05; K20 tir 3,19 dén 3.39.
Tong kiém tir 8,44 dén 8,49. Ty s6 kiém K20/Na20 tir 0,60 dén 0,67. TiO2 tir 0,09 dén 0.02:
AI203 tir 15,05 dén 15,61; Fe203: 0,15; FeO: 1,25; MnO: 0,02; MgO tir 0,13 dén 0,15; CaO
tir 0,35 dén 0,49; P205 tir 0,21 dén 0,27. Thach anh tir 25,73 dén 29,74%; octocla tir 19,01 dén
20,18%; albit tir 47,99 dén 45,69; anoctit tir 1,07 dén 0,03%.

Nhin chung, céc thanh tao granit nghién ciru thé hién xu huéng giam dén céc oxit TiO2,
MnO, MgO, CaO va K20 nhung ham lugng Na20 lai c6 xu hudng ting theo huéng ting dan
d acid (tir céc d4 pha 1 sang cac d4 pha 2). Dudng biéu dién xu hudng tién héa chung cua cac
oxit AI203, FeO* va P205 theo chiéu ting dan ciia SiO2 hau nhu nim ngang it thay ddi.

Granitoit khdi Xuan Thu thudc loai granitoit ¢6 d§ acid cao v6i khoang dao dong hep
(Si02 bién thién trong khoang 72,60 74,60%; thach anh tinh theo C.I.P.W: 31,21 36,69%),
tong kiém cao (7,25 8,49%), twong ddng vai granit, locogranit, granit 4 kiém (pha xadm nhép)
va alaskit (pha d4 mach) theo phén loai ctia Bogachiov, 2001 (hinh 1). Pha xam nhép chinh
ludn ¢4 ty sb kiém K20/Na20 16n hon 1 dao dong tir 1.23 dén 2.02 cho thiy chiing thude
kiéu kiém kali-natri. Tong st (FeO*) tir thép dén trung binh (0,43 4,05%) so véi tong kiém
(7,25 8,49%) va ham lrgng MgO rit thdp (0,04 0,58%) do d6 theo phén loai cta Irvine &
Baragar ching thudc loat granit v6i-kiém (hinh 2).

Céc phén loai ¢ trén phi hop v6i phan chia loat magma theo Peccerillo R. & Taylor,
granitoit kh6i Xuan Thu thudc loat véi kiém cao kali (hinh 3). Theo phén loai cia Chappel va
White chiing thudc loat S-granit (hinh 4).

So sanh granit kh6i Xuan Thu v&i granit kiéu S-Hercini theo Pitcher, 1982, granit kiéu S
theo Cobbing, 1992 va Condie K. C. 1988, 1997, cac d4 c6 céc diém tuong ddng nhu sau:

- Thanh phén thach hoc: gdm granit sdng mau va granit 2 mica v&i thanh phan bién thién
hep. Tai liéu nghién ciru dia chit cho dén hién nay chua ghi nhén sy cé mit cia cac thanh tao
phun trao di kém.

- Trong thanh phan khoang vat méau biotit c6 mau néu do rit dic trung. Thanh phan héa
hoc cua biotit cd ham lugng nhém cao (Al203=24%), ham lugng titan cao (TiO2=1.49%),
ham lugng sit cao (Fe203=4.31%; FeO=11.95%) ham luong mangan vi magie thap
(MnO=0.6%; MgO=2.85%). Khoang vat fenpat kali trong d4 thudng thanh tao nhig tinh thé
¢6 kich thuéce 16m.

- Khoang vt phu trong mau gia ddi: manhetit: 0,1g/t; limonit: 2,57g/t. Ngoai ra con gip
ilmenit, turmalin, woframit, limonit, hematit, zircon, apatit, pyrit, rutil, anata, chancozin.

- Thanh phan khoang vét tinh theo C.LP.W cho thdy cac d4 c6 ham lugng corudum kha
cao tir 1,67 dén 3,63%, magnetit tir 0 dén 1,81%, ilmenit tir 0,03 dén 0,54%.

- Ty s6 mol A1203/(Na20+K20+Ca0) luén 16n hon 1.1 va dao dong tir 1.1 dén 1.27.

- Ham luong céc nguyén t6 Ba, Sr thip nhung ham luong cia Rb ciia granitoit khoi Xuan
thu cao hon clack (béang 2).

Nhitng dic diém néu trén con cho thdy granitoit khéi Xuan Thu gan giii v6i kidu granit
tiéu chudn [4].

Nhur véy, cdc nghién ciru thinh phén khoang vat, thanh phin héa hoc ciia granitoit khéi
Xuan Thu da ching minh chiing twong ddng véi kiéu granit tiéu chudn; thudc loat véi kidm
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cao kali, kiéu kiém kali-natri, kiéu S-granit va dugc hinh thanh tir dung thé magma co ngudn

gbc vo (granit palingen) [4].
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Hinh 4. Biéu dd phén chia 1&S-granit theo Chappell & White, 1974

5.DAC PIEM PIA HOA

Nghién ciru dic diém nguyén t6 vét clia granitoit khé6i Xuan Thu (
nguyén to lithophyl ¢4 ham lugng Rb cao hon clack, ham lugng Ba, S
lugng Pb thép hon clack (0,26 den 0,76 1an). Ty sd K/Rb dao dong tir

bang 2; 3) cho thay cac
r thap hon clack, ham
50,17 dén 137,35 lan;
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Rb/Sr dao ddng tir 5,30 dén 64,47 14n. Ba/Sr tir 2,67 dén 4,42 1an. Nhém nguyén t§ tr?2ng 1%
m?nh (HFS) c6 Sc, U, Hf, Nb, Ta cao hon clqck; cac nguyén td c¢é ham lwgng thép hon clack
bao gom La, Ce, Nd, Yb, Y, Th, Zr. Cac ty s6 Th/U dao dong tir 1,16 dén 7,03 lan; Zr/Hf tir
10,65 dén 96,12 lan va Nb/Ta tir 1,20 dén 7.84 I4n. Cic nguyén t6 chuyén tiép c6 him lrong
cao hon glack bao gom Co, Ni. Cac nguyén té thép hon clack bao gém V, Cr, Cu, Zn. Cac
nguyén 6 Sn, W, Mo, Li, Sb, Bi cao hon clack, trong dé ham lrgng Bi cao hon clack tir 289
dén 312 lan.

Dic diém nguyeén t vét cta granitoit khdi Xuan Thu c6 sy gin giii v6i thanh phédn cia
granit loat bimodal, loat pliumazit kim loai hiém [4] & nhitng dac diém:

- Ham lugng Rb cao nhung Ba va Sr thap.

- Ty 18 Ba/Rb thip, trung binh 0,36 In, dao dong tir 0,05 dén 0,65 1in.

- Ty 1€ K/Rb cao, dao dong tir 50,17 dén 137, trung binh 77,40 Iin.

- Ty 1 Nb/Ta trung binh dat 4,07 ldn, dao dong tir 1,2 dén 7,84

- Ty 1€ Th/U trung binh dat 3,24 Ian, dao dong tir 1,16 dén 7,03 14n.

- D4 giau céc nguyén t6 Li, Sn, W, Nb, Ta.

Két qua chudn héa céc nguyén té cia granitoit nghién ciru véi granit séng nui gitra dai
duong (ORG) theo Pearce J.A. et al., 1984, cic nguyén t6 linh déng nhu K, Rb, Ba, Th déu cao
hon ORG rit nhiéu. Trong nhém nguyén td HFS cic nguyén t6 Nb, Ta va Ce cao hon ORG tir
1.2 dén 12.5 Ian; cac nguyén té H, Zr, Sm, Y va Yb c6 ham lvong nghéo hon ORG (thép hon
tir 0,13 dén 0,54 14n). Pudng biéu didn két qua chudn héa xuét hién dj thuong 4m ciia Ba trong
nhém cdc nguyén t6 linh dong va dj thuong duong ciia Sm trong nhém céc nguyén té kém linh
dong (hinh 5). Sy lam giau cac nguyén t6 nhém lithophil (LIL), di thuong 4m Ba va ham
lrong thip cac nguyén t& Hf, Zr, Sm, Y va Yb phan anh ngudn goc vo cua dung thé magma.
Tuy nhién cdc nguyén té Ta, Nb va Ce c6 ham luong ting cao, di thudng duong cia Sm cho
thay chiing dwgc thanh tao tir dung thé magma khéng chi don thudn cé ngudn goc vo. Trong
thanh phan nhém nguyén t6 dét hiém cua granitoit khoi Xuén Thu cic nguyén t5 d4t hiém nhe
(LREE) giau hon so véi nhém dét hiém niing (HREE). Céc ty sb dat hiém nhe trén dét hiém
ndng cao (La/Yb=10.74 1an, Ce/Yb=22.43 lan). Dj thudng &m ciia Eu mach (Ew/Eu*=0.143)
(bang 4). Céc nguyén t6 dat hiém dugc-chudn héa véi chondrit cho dudng biéu dién c6 do
nghiéng 4m, d6 déc 16m & cac nguyén t6 dét hiém nhe (La, Ce, Pr, Nd, Sm, Eu) va nhém cic
nguyén t6 dat hiém trung binh (MREE) (Gd, Tb, Dy, Ho) va xuét hién dj thuomg 4m Eu manh.
D6 hinh ctia nhém nguyén té dit hiém ning (HREE) (Er, Tm, Yb, Lu) ¢6 d6 déc thoai, gin
nhu ndm ngang (hinh 6). Nhitng dic didm hanh vi nguyén t6 dat hiém néu trén cing véi dic
diém thanh phin héa hoc c6 dd kiém cao (loat v6i kiém cao kali), kiéu kidm K-Na, kiéu S-
granit cho thay granitoit kh6i Xuan Thu pha hop voi magma thanh tao trong bdi canh ddng va
cham kiéu lyc dja-luc dja.

Béng 2. Thanh phan va ty s6 nguyén t6 /clack ctia céc d4 granitoit khéi Xuin Thu
(ham luomg tinh theo ppm, Hé sé clack cho cdc da granodiorit va granit theo Vinogradov 1962)

Nguyén t§ Phal Pha2 Pha d4 mach
XTFl | XTFI* | Trung TB XTF2 | Pha2 | XT3/2 | XT32* | Trung TB
binh [Clark [Clark binh [Clark
Cs 49] 40.42 22.67 453 494 0.99 1.28 1.28 0.26
Rb 278.00 | 51810 | 398.05 1.99 416.00 2.08 264.00 | 56090 | 41245 2.06
Ba 156.00 | 11150 | 133.75 0.16 272.00 0.33 133.00 30.50 81.75 0.10
Sr 52.30 25.99 39.14 0.13 61.50 021 49.80 8.70 2025 0.10

Trang 126



TAP CHi PHAT TRIEN KH&CN, TAP 12, 80 10 - 2009

Pb 475 25.72 15.24 0.76 523 0.26 5.61 23.20 1441 0.72
La 23.30 20.73 22.02 0.37 13.80 0.23 233 2.00 2.17 0.04
Ce 4328 43.28 0.43
Nd 20.71 2071 045 0.00 220 220 0.05
Yb 1.41 1.93 1.67 042 0.30 0.08 0.45 045 0.11
Y 14.00 24.31 19.15 0.56 2.84 0.08 5.03 3.40 422 0.12
Sc 435 3.90 4.12 1.37 3.90 1.30 2.46 2.70 2.58 0.86
Th 21.90 20.30 21.10 1.17 12.30 0.68 23.90 3.60 1375 0.76
u 395 11.95 7.95 227 4.01 1.15 340 3.10 323 0.93
Zr 68.80 87.30 78.05 0.39 132.00 0.66 198.00 17.50 107.75 0.54
Nb 3240 27.10 29.75 149 °| 29.70 1.49 17.60 82.00 49.80 249
Ta 6.84 3.46 5.15 1.47 9.32 2.66 14.70 14.70 4.20
\Y 6.88 9.20 8.04 0.20 11.90 0.30 1.81 1.50 1.66 0.04
Cr 13.90 330 8.60 0.34 44.00 1.76 34.50 1.40 17.95 0.72
Co 8.68 8.68 1.74 6.77 135 8.01 8.01 1.60
Ni 12.30 6.70 9.50 1.19 14.00 1.75 11.60 11.60 1.45
Cu 522 241 3.66 0.18 436 022 3.87 1.00 244 0.12
Zn 38.30 50.32 4431 0.74 151.00 2.52 10.00 8.90 9.45 0.16
Sn 9.78 20.11 14.95 498 8.65 2.88 10.20 10.20 3.40
W 4.56 6.70 5.63 375 523 349 5.61 4.60 5.11 3.40
Mo 11.30 0.25 5.78 5.78 13.00 13.00 10.80 10.80 10.80
Li 45.57 168.24 106.91 2.67 51.56 1.29 57.60 57.60 1.44
Ga 10.40 20.11 15.26 0.76 18.60 0.93 17.80 17.80 0.89
Sb 3.03 0.29 1.66 6.39 2.46 9.46 0.68 0.68 2.62
Bi 3.65 1.47 2.56 256.20 2.89 289.00 312 3.12 312.00
Bang 3. Céc chi s dia héa cia cac da granitoit khdi Xuén Thu
XTF1 XTF1* XTF2 XT3/2 XT3/2* Trung binh
K/Rb 137.35 79.31 79.82 100.30 50.17 77.40
Rb/Sr 932 19.93 6.76 530 64.47 24.12
Ba/Sr 298 429 442 2.67 3.5) 3.72
Ba/Rb 0.56 022 0.65 0.50 0.05 0.36
Th/U 5.54 1.70 3.07 7.03 1.16 324
Zt/Hf 10.65 29.02 46.15 96.12 57.10
Nb/Ta 4.74 7.84 3.19 1.20 4.07

Trén céc biéu dd phan loai granit theo bbi canh kién tao cua Pearce (hinh 7), granitoit khéi
Xuén Thu roi vio cac bdi canh kién tao ciia granit ddng va cham (sys-COLG) va granit noi

méng (WPG). Trong bdi canh kié

(hinh 8) cho thdy céc d4 pha xm n

va cham (Post-COLG). Két qua tin

kiéu tao nii mudn (R1>0, R2>0).

n tao va cham mang (collisional), cac biéu dd cua Harris
hap chinh cua kli6i thudc kiéu granit va cham mudn va sau

h toan phan loai granit theo co ché kién tao cac da thudc
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6. TINH CHUYEN HOA SINH KHOANG

Theo ket qua xir Iy cac mau hoa silicat trén cac biéu db sinh khoéng cta Sattran, 1977 cho
thiy cic mau roi vao truong sinh khoang Sn va Mo (hinh 9). Két qua nghién ctru dia héa (bang
2) cho thay trong ca 3 pha ham lugng W cao hon clack tu 3,4 dén 3,75 lan, Sn cao hon clack
tir 2,48 dén 4,98 l4n, Mo cao hon clack tir 5,78 dén 13 lan. Nhu vy kha néng tao khoang cua
cac da granitoit khdi Xuén Thu cén quan tim dén cac nguyén t6: Sn, Mo, W.

Sattran, 1977

L SR | T

120

N

100
80
= 60

40

IIII[IIllil
Lililllll]l

20

(o] i T— |

(o]
N
Qo
[o]

-
<
~
N

Sattran,
T T T I T T T T 'I T T L Ll l T T L)

-

100

80
Au
60

By

+

40

LL‘III]II]

20

!Iillll]]]

o
N
c
o]

-
[i4]
~
~

Sattran,
T T T

-

11;:@;||n[

I!lliilll[

200

Hinh 9. Céc biéu d6 phén chia trurong sinh khoang cua granit

7.VI TRI TUOI

Céc dé granitoit khdi Xuan Thu xuyén cit qua cdc da bién chat plagiogneiss ctia hé ting
Son Ky tudi Protezozoi sém (PR]) va bi xuyén cit bdi céc thanh tao dai mach diabaz, diorit
porphyrit phirc hé Cu Mong tudi Paleogen [5]. Ching dugc xép tudi Kreta mudn trén co s&
lién he vao thanh phan cla phuc hé Ba Na [5].

Két qua mAu phén tich tudi ddng vi U-Pb trén zircon (anh 5) trong méau granit 2 mica khéi
Xuan Thu (miu XTF1-Lé Pirc Phic, 2007) phan tich tai trudng Pai hoc Tasmania, Australia
cho gia tri tudi 240.5+5.4 triéu nim (bang 4, hinh 10).
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Gié tri tudi 240 nam triéu nidm cla granitoit khéi Xudn Thu cing véi cac gia trj tudi tir 240
dén 249 triéu nim clia granitoit khéi Ba Na do téc gia giri phan tich tai trudng Dai hoc
Tasmania, Australia cdn phai tiép tuc nghién ctru va luén giai trong nhirng nghién ciru tiép

theo.
Bing 4. Két qua phan tich tudi ddng vi U-Pb (phan tich trén khoang v4t zircon) cia granitoit
khéi Xuan Thu
206pp/23Y Nd Hf Pb Th U 2Wopy, Wp/ W7pyy B8y, 08py
STT
238 235 206 206 232
(tr. ndm) | () | ppm ppm ppm | ppm ppm Y U = " L
1 238 4 0.85 | 13187.17 | 20.88 54.52 627.55 | 0:03762 | 0.26259 | 0.05056 | 26.58386 | 0.01230
2 243 4 971 | 1246229 | 23.12 | 379.44 550.86 | 0.03848 | 0.28102 | 0.05184"| 2598594 | 0.01303
3 245 15 | 1.71 | 13698.89 | 48.83 | 151.97 | 1399.08 | 0.03894 | 0.34116 | 0.05433 | 25.68141 | 0.02303
XTF1 'i 007 data-point emor t,m““ are to
5 L §
b ¥ \
2 |
-1 006 \
"!a I 4 - . \
- |
!ff’ 5 % Anh chup CL (Cathodoluminescence) ﬁa 4 il {
e ‘ ctia zircon trong mau XTF] x ‘& % _i\___
¢ R L] 3 s ]
005 s 2 % ]
b
3 Intercept at
; 2405854 [£55] Ma
& MSWO = 0.45
-0 0.04 - - - :
% . 1 16 ) 2 %
& ® 'J 1 2 3 U pb

Anh 5. Anh chup CL cac hat zircon trong méu
XTF1

Hinh 10. Biéu d biéu dién gia tri tudi déng vi
(phén tich trén khoéng vat zircon) cua cac da
granitoit khéi Xuan Thu (mau XTF1-Lé Dic

Phuc, 2007).
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MINERAL - PETROGRAPHICAL, PETROCHEMICAL CHARACTERISTICS
OF XUAN THU GRANITOID MASSIF, QUANG NGAI PROVINCE

Le Duc Phuc, Tran Phu Hung, Tran Dai Thang
University of Natural Science, VNU-HCM

ABSTRACT: The first time, Xuanthu granitoid massif was researched and arranged
into component of Bana complex in project of 1/50,000 scale geological mapping and
minerals prediction of Quangngai sheets (Than Duc Duyen et al, 1999). The investigations
carried out within area of Nuocnhieu stream, SE corner of Xuanthu massif which has
displayed mainly plutonic formations, such as biotite granite, medium - coarse granular 2
mica granite, fine granular granite and fine granular 2 mica granite. Vein phases are
commonly aplite, pegmatoid, porphyry granite.... This paper is mainly to research on mineral
- petrography and petro - geochemical characteristics as well as to make more clearly about
material component, mineral forming order, forming original explaining and related
mineralizations of Xuanthu granitoid massif.
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