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PAC PIEM THACH HQC-KHOANG VAT, THACH PIA HOA CAC PA
GRANITOIT KHOI BA NA

Lé Dirc Phuc
Trudng Dai hoe Khoa hoc Ty nhién, PHQG-HCM
(Bai nhdn ngay 03 thdang 02 nam 2009, hoan chinh sira chita ngay 10 thang 06 ndm 2009)

TOM TAT: Khéi granitoit Ba Na co dgng ddang thude véi dién Zo khodng 30 Jm’. Thanh
phan thach hoc cua khéi chi yéu gom cdc da granit biotit hat vita-Iom duoc xép vao pha 1.
Cdc dad granit sang mau hat nhé-viea cua pha 2 cé dang khoi nho phdn b6 doc theo cdc dit
gdy phuong dong bdc-tdy nam. Ham leong SiO; clia granitoit khéi Ba Na dao djng trong
khodng 73.74 dén 76.24%. Tong kiém K;O+ Na,O tir 7,32 den 8,33%. Ty s6 K>0/Na,O tir
1,66-2,07, thugc logt S-granit. Gid tri ”?Sm/”"N =0.1249 gdn véi vdt liéu vo én dinh. Ty y lé
Rb/Sr cao, Sm/Nd thap, ed déu cé gid tri am rat nho chimg 16 granioit kho: Ba Na xudt sinh
tur nguon v6 hodc tir nguén manti gidu (EM). Tudi hinh thanh mién nguon (vo luc dia) tinh
theo dong vi Sm, Nd Ia 1.06 1y ndm (theo mé hinh mién nguon chondrit dong nhdt) hodc 1.74
1y niim (theo mé hinh mién nguon manti nghéo). Trién vong khodng héa lién quan cia granioit
Ba Na la Sn (W, Nb, T a) di voi 16 hop thach anh-topaz-casiterit-tourmalin (déi khi cé Ta-Nb).
Két qua phan tich tuéi déng vi U-Pb trén zircon trong madu granit biotit tai truong Dai hoc
Tasmania, Australia cho cdc gid tri tubi 242.9+1.5 va 240.6+2.2 triéu nim .

Céc thanh tao granitoit khdi khéi Ba Na phan bé trong pham vi daoi Tmcmg Son Nam
thudc dia khéi (block) Indosinia. Chiing dugc cac nha nghién ciru truéc day xép vao thanh tao
granitoit Mezozoi mudn-Kainozoi [10] [7] va ldy 1am khéi chuin thanh lap phirc hé Ba Na
trong céc céng trinh do vé& ban dd dia chat ty 18 1/200.000 va ty 1€ 1/50.000 [4] [2] [9]. Phu’c hé
Ba Na duogc doi sanh twong tu nhu phirc hé Ban Chiéng [10]. Dé lam sang to hon ban chat cua
cac thanh tao gramto:t phic hé Ba Na, dleu kién thanh tao va trién vong sinh khoang cla
ching thi céc nghién ciru siu vé thanh phan vét chit va thach luan la nhitng thong tin can thiét
duoc trinh bay trong bai bao nay.

Dic diém dia chat: Khéi granitoit Ba Na c6 dang dang thuge v6i dién 16 khoang 30 km®,
Chung Xuyén cét qua cac d4 phlen thach anh-muscovit va gdy sirng héa tai ranh gidi tiép xc.
Déi bién dbi simg héa nay doi chd rong toi hang trim mét. Céc da phién c6 cdu tao phan phién
va bi vo nhau manh. Ching dugc xép vao loat Long Pai, hé tang Bol Atek (0-S bat). Cac tai
liéu nghién ctru dia chét cung da ghi nhan cdc thanh tao granitoit ndy xuyén cét qua gabro
phirc hé An lgi & phia bic va dong bic khéi Ba Na [4]. Céc dé gabro nay con gdp ¢ khu vyc
sudi Mo dudi dang nhitng tang lan, chua phat hién da goc Hién nay, ngoai cac tram tich Dé tir
phu doc theo céc thung lling khe sui phan cét trong khdi granitoit, chua ghi nhén duoc ranh
gidi trén cua khéi. Thanh phan thach hoc cua granitoit Ba Na chu yéu gbm cac da gramt biotit
hat vira-1én Jduge xép vao pha 1. Céc da granit sang mau hat nho-vira clia pha 2 ¢6 dang khoi
nhé phan bd doc theo cac dirt gay phuong déng béc-tdy nam. Chiing xuyén cét cac da cua pha
x4m nhap chinh. Trong viing gip nhiéu mach thach anh-muscovit xuyén cit cac d4 pha 1 va da
vay quanh. Cdc mach niy rong tir vai cm dén vai mét, kéo dai hang chuc mét.

Dic diém thach hoc-khodng vat: Céc thanh tao xdm nhdp granitoit khi Ba Na c6 thanh
phan khoéng vét chu y€u bao gom plagiocla, fenpat kali, thach anh, biotit, muscovit...

Granit biotit hat vira-lén. P4 ¢6 mau xam tring dém den, hat vira-tho khéng déu, ciu tao
khéi. O ven ria khdi da ¢6 cdu tao dinh hudng. Céc da c6 kién tric dang porphyr vé&i céc ban
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tinh 1a fenpat mau trang xam c6 kich thudc 16n (1-2cm) trén nén hat trung nira ty hinh. Thanh
phin khoang vat cta ching gbm: plagiocla ~30%, fenpat kali: 30-33%, thach anh: 30-33%,
biotit: 7—10%, muscovit: ~1-2%, cac khoang véat phu nhu: albit, zircon, turmalin, octit. Cac
khoang vt thit sinh: kaolin, sericit, clorit, xotxurit, epidot.

Plagiocla gdm 3 thé hé: Plagiocla thé hé 1 (oligocla-andesin): cc tinh thé c6 dang tam chir
nhat tur hinh, cau tao da hop tinh albit, mot s it c6 cdu tao déi trang mé. Kich thudc tuong doi
I6n tir 0.8x1,1mm dén 1.5x4mm. Phan lén plagiocla thé hé I bi thach anh va fenpat kali gim
mon. Nhiéu chd quan sat duge kien tric miecmekit & noi tiép xiic cia plagiocla va fenpat kali.
Plagiocla bj bién déi sericit hoa kha manh nhét 1a & phin nhén. Plagiocla thé hé 2 (albit):
plagiocla thé hé 2 Ia nhitng hat nhé kich thuée 0.1-0.2mm, phat trién thanh cum, ddm trong
octocla hoiic thay thé octocla duéi dang pectit kiéu thay thé. Plagiocla thé hé 3 (albit): kich
thuéc nhd hon 0.5mm. Ching c6 ciu tao da hop tinh albit vai cac song tinh thanh nét, thuong
tap trung thanh cum, dam hojc la nhitng mach cat ngang céc dai albit (plagiocla thé hé 2).

Fenpat kali gdm 2 thé hé: Fenpat kali thé hé 1 (octocla): octocla ¢6 dang tha hinh. Kich
thudc thay déi tir 2,4x3mm dén 8x9mm. Octocla khong mau, da s déu bi bién d6i microlin
héa manh. Octocla thuong ¢é céu tao pectit. P6i khi trong cac hat octocla con thiy tan du
plagiocla thé h¢ 1. Fenpat kali thé hé 2 (microlin): c4c tinh thé ¢6 dang tdm ntra tu hinh, kich
thude dao dong tir 2x3mm den 3.5x4mm. Céu tao song tinh mang luéi thay thé octocla va c6
cu tao pectit. Thanh phdn héa hoc (%) cua fenpat kali trong da pha 1 nhu sau (mau BNF1):
Si0,=64.46; Ti0,=0.23; Al,0,=18.88; Fe;0:=0.34; Fe0=0.25; MgO0=0.09; Ca0=0.93;
Na,0=3.27; K,0=10.30; MKN=1.20; P,05=0.01; H,0'=0.29. Thanh phén nguyén t5 vi lugng
(ppm): Rb=325; Sr=52.6; Ba=198; Cr=295; Cu=20.6; Pb=6.32; Sn=10.2; W=4.23; M0=9.78;
Y=25.6; Yb=2.72; Zn=84; Th=10.2; Li=47.38; Th=10.2; U=2.3; Ta=3.56.

~ Thach anh gdm 2 thé hé. Thach anh thé hé 1: dang hat tha hinh, kich thuéc tir 1x1.5mm
den 4mm, nhicu cho tap trung thanh cum, ranh gidi gilta céc tiét dién thuong cé dang ring cura,
méo moé thay thé octocla va bi thay thé bdi thach anh thé hé 2. Thach anh thé hé 2: 1a tap hop
cac hat nho tha hinh, kich thuée <Imm thudng phat trién doc ven ria hay l4p ddy khe nirt thach
anh [. :
Biotit: ¢6 dang tdm, vay kéo dai, 1 phuong cat khai 3, kich thudc dao dgng tir 0.2x0.3mm
dén 1.x2mm. Cong thirc da sic Ng-nau do > Nm-nau vang > Np-vang nhat. Biotit bi clorit
hoé ¢6 mau luc. Céc tdm biotit thuong kham zircon, apatit va chira cac bao thé quing den,
khong thAu quang. Thanh phan héa hoc (%) va ham lugng cic nguyén td vi luong (ppm) cua
biotit nhu sau (mau BNF1): Si0,=39.64; Ti0,=2.92; AL,0;=14.87; Fe;05=4.15; Fe0=20.09;
Mn0=0.35; Mg0=3.15; Ca0=1.59; Na,0=0.46; K,0=5.87; P,0s=0.34; H,0=0.31; Rb=548,;
Sr=47.9; Ba=501; V=22.4; Cr=295; Co=11.0; Ni=12.5; Cu=20.6; Pb=6.33; Zn=84; Sn=8.36;
W=4.02; Mo=10.4; Bi=2.78; Y=26.4; Yb=2.71; Zr=185; U=2.89; Th=10.2; Hf=1.32; Sc=30;
Cs=27.8; Li=46.13; Nb=26; Ta=40.1; Ga=4.22; La=411; Sb=0.33.
Muscovit: khong mau, do ndi cao, cé dang tam, vay nam rai rac.
Zircon: la cac tinh thé dang lang tru dai, chop nhon 2 dau, c6 riém phong xa den bao quanh
rt dic trung, thuong kham trong biotit, mét sin dé ndi cao.
Apatit: c6 dang que dai hay dang hat, khéng mau, d6 ndi cao. Céc tiét dién tat dimg, mau
giao thoa xm bac I, thudng kham trong céc tm biotit, muscovit.
Octit: mau néu, cAu tao ddi, di cling biotit.
Turmalin: kich thude 0,3-0,9mm, nhiéu dudng nit, da sic tir xanh luc dén vang nhat.
Quing: tha hinh, mau den khong thu quang.

Trang 59



Science & Technology Development, Vol 12, No.07 - 2008

Khoang vét phy trong mau gia d&i gém cé (him lugng g/t): turmalin: rat it dén 14,85;
limonit: rat it dén 4,95; monazit: 14,85 dén 19,20; zircon: rat it dén 55,25: apatit: rat it dén
14,45; pyrit: khong ¢6 dén 6,8, fluorit: khéng cé dén 7,65; cac khoang vat ham lugng rat it
gém c6 magnetit, ilmenit, xenotim, molybdenit, leucoxen, torit, casiterit, bismuthit, sphen,
xiatolit.

Granit 2 mica hat nho-vira c6 thanh phan khoang vét tao da gom: plagiocla ~30%, fenpat
kali ~35%, thach anh ~30%, biotit ~5%, muscovit ~5%; khoéng vat phu: zircon, apatit,
toucmalin; khodng vt thit sinh: kaolin, sericit.

Plagiocla gdm 3 thé hé: Plagiocla thé hé 1 (oligocla-andesin): cc tiét dién c6 kich thude
thay doi tir 0.8xImm dén 2x2.5mm. Céc tiét dién cdu tao da hop tinh albit khong déu. Phn
nhén cic tim plagiocla thudng bi sericit héa. Plagiocla thé hé 2: chu yéu phat trién & dang
pectit tang truong, mét s thay thé doc theo ranh giGi cac hat microlin. Plagiocla thé hé 3: 1a
albit c6 dang mach phat trién doc theo khe nut va cét qua plagiocla thé hé 2.

Fenpat kali gom 2 thé hé: Fenpat kali thé hé 1 octocla: dang tAm déng thuéc, nira tu hinh
hay tha hinh, kich thuéc phd bién tir 1x1.5mm dén 1.5x2mm. Céc hat octocla khéng mau
nhung thuong mé duc do kaolin héa nhe. Pa sb c¢6 ciu tao pectit. Fenpat kali thé hé 2
microlin: cdu tao song tinh mang Iuéi md thay thé octocla.

Thach anh gém 2 thé hé: Thach anh thé hé 1: cc hat ¢6 dang déng thudr, cé nhidu duong
nirt. Kich thuée 16n 1 dén 3mm. Cac hat thuong tip trung thanh cum doc theo ranh gidi
plagiocla, octocla va bi muscovit thay thé doc theo khe niit. Thach anh thé hé 2: dang hat nho
tha hinh, ¢6 kich thuée tir 0.3x0.5mm dén 0.5xImm phat trién doc theo ranh gidi cua fenpat
kali hay 14p diy khe nitt ciia thach anh thé hé 1 va thudng di cing véi muscovit.

Biotit: c6 dang tém, kich thuéc <0.5mm. Pa sic manh: Ng - luc ndu > Np - luc vang. Haiu
hét bi muscovit héa toan bo lam tiét dién tré nén khéng mau, mét sd bj clorit hoa manh va
muscovit thay thé.

Muscovit: tao thanh dam, riém muscovit héa & ria hay toan b cac tim biotit. Ngoai ra con
gip muscovit thay thé doc ven ria hay-khe nit cua plagiocla thé hé 1, octocla, microlin.

Zircon: la nhitng bao thé trong biotit, muscovit, thach anh. Ching c6 dang lang tru dai, c6
riém phong xa den bao quanh rét dic trung.

Apatit: ddy la khoang vét phu thudng hién dién trong cic da, ching la tip hop dang que
hay dang hat, khéng mau, d6 ndi cao, tap trung thanh cum moc xen trong muscovit, thach anh
II.

Turmalin: ¢6 dang lang tru voi nhiéu dudng nit ngang, phén bé rai rac trong lat mong.
Mau da sic manh thay déi tir xanh luc ddm dén vang luc.

Quiéing: tha hinh, mau den, khong thdy quang. Ching phan b rai rac trong mau va thuong
di cling biotit.

Dic diém bién di sau magma

- Giai doan kiém sém. Qu trinh microlin héa dién ra trong céc da cuia phirc hé két qua
thanh tao fenpat kali thé hé II thay thé plagiocla I, octocla. Qué trinh albit héa két qua thanh
tao plagiocla I phd bién & dang albit thay thé ven ria ciia plagiocla I, octocla va microlin

- Giai doan rira lfia axit. Giai doan rira liia axit dugc quan sat rd nhit & lat mong BNF2.
Déc trung clia giai doan nay 1a bién dbi muscovit héa, thach anh héa. Giai doan axit dirgc dic
trung bdi sy rira liia chung, mang di tit ca cac thanh phin bazo va ling dong thach anh. Qua
trinh nay thanh tao cac khodng vat muscovit va thach anh thé hé II va khoéng vat phu la
toucmalin. Chung I san phdm cia céc qu trinh bién ddi greisen hoa. Céc bién déi & cubi giai
doan ndy tao dicu kién cho giai phéng thiéc tir cac khodng vat biotit va fenpat.
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- Trao ddi bién chét giai doan kiém muén. Vao giai doan kiém muén, glarn do axit, phd
bién qua trinh fenpat héa nhu giai doan ban dAu. Giai doan ndy ciling déng vai tro quan trong
trong viéc tao quing. Cac khodng vét dugc thanh tao trong giai doan nay gom c6: plagiocla III;
quing; octit.

Pac diém thach héa: Thanh phén thach héa cho thay granitoit khdi Ba Na c6 ham lugng
cac oxit chinh va ham luong khoang vat tinh theo phuong phap C.I.P.W. (bang 1) nhu sau:

Granit b10t1t hat vira-lém: ¢é ham luong 8102 tr 73 47 dén 75,06; Na,O tir 2,44 dén 2,87,
K,O tir 4,77 dén 5,46. Tong kiém tir 7,32 dén 8,33. Ty sé kiém K,0/Na,O tir 1.90 dén 2.07.
Céac oxit khac dao déng nhu sau: TiO, tir 0,20 dén 0,31; ALO;: 12,09+13,01; Fe;Os:
0,36+1,97; FeO: 2,64+3.20; MnO: 0,03+0,04; MgO: 0,35+0,49; CaO: 0,60+1,07; P,0s:
0,03+0,05. Thach anh tir 31,85 dén 35,98%; octocla: 28,97+33,14%; albit: 22,55+26,48;
anoctit: 2,86+5,12%.

Granit 2 mica hat nho-vira: ham luong (%) SiO; tir 76,18 den 76,24; Na,O tir 2,86 dén
3,10; K5O tur 5,05 dén 5,15. Tong kiém tir 7,91 dén 8,25. Ty s kiém K,0O/Na,O tir 1.66 dén
1.77. Céac oxit khic dao dong nhu sau: TiQ; tir 0.04 dén 0,17; ALLO;: 12,63+13,05; MnO:
0,02+0,03; MgO: 0,17+0,20; CaO: 0,30+0,58; P,Os: 0,03. Thach anh tir 35,03 dén 36,73%;
octocla: 30,62+31,06%; albit: 26,35+28,42; anoctit: 1,33+2,74%.

Nhin chung, céc thanh tao granitoit nghién ciru thé hién xu hudng giam dén céac oxit TiO;,
MnO, MgO, Ca0, K,0 va P,Os nhung ham luong NayO lai ¢6 ch;eu huéng ting dan theo
huéng tang d6 acid (tir cc d4 pha ! sang cac da pha 2). Xu hudng tién hoa chung ctia cac oxit
AlL,O;, FeO* va P,Os theo chiéi tang din cua SiO; hau nhu nam ngang it thay ddi. Cac da
thuéc loai granitoit c6 d6 acid cao v&i khoang dao dong hep (5102 bién thién.trong khoang
73,74+76,18%; thach anh tinh theo C.LP.W: 31,85+36 ,713%), tong kiém cao (7,32+8,33%),
tuong ddng véi granit, locogranit, granit 4 kiém (pha xam nhép) va alaskit (pha da mach) theo
phéan loai ciia Bogachiov, 2001 (hinh 1). Pha x4m nhép chinh luén c6 ty s6 kiém K,0/Na,0O
I6n hon 1 dao dong tir 1.66 dén 2.07 cho thay chung thudc kiéu kiém kali-natri. Tong sat tir
thép dén trung binh (1,74+3,93%) so voi tdng kiém (7,32+8,33%) va ham luong MgO rat thap
(0,02+0,04%) do d6 theo phan loai cia Irvine & Baragar ching thudc loat granit voi-kiém
(hinh 2). Céc phén loai nay phu hop véi phan chia loat magma theo Peccerillo R. & Taylor,
theo dé granitoit khi Ba Na thugc loat véi kiém cao kali (hinh 2). Theo phan loai ciia Chappel
va White chiing thudc loat S-granit (hinh 3).

Bing 1. Thanh phan thach héa va khoang vit tinh theo C.I.P.W. granitoit khéi Ba Na

S4 hiéu méu BNF1 BN12 BN17 BNF2* BNF2
Pha 1 1 1 2 2
SiO, 75.06 74.44 73.74 76.24 76.18
TiO, 0.27 0.31 0.20 0.04 0.17
Al O3 12.34 12.09 13.10 13.05 12.63
FeO 2.64 3.20 1.25
FeO* 2.96 3.93 1.97 1.74 1.68
MnQO 0.03 0.03 0.04 0.02 0.03
MgO 0.49 0.40 0.35 0.20 0.17
Ca0 0.60 1.05 1.07 0.58 0.30
Na,0 2.44 2.55 2.87 3.10 2.86
K,0 5.05 4.711 5.46 5.15 5.05
P,0s 0.03 0.05 0.05 0.03 0.03
MKN 0.12 0.00 0.67 0.49 0.28
Tong 99.43 99.70 99.52 99.64 99.43
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SO;- 0.00 0.07 0.00 0.00 0.00
H,O- . 0.11 0.05 0.00 0.00 0.13
K>0+Na,O 7.49 7.32 8.33 8.25 7.91
K,0/Na,0 2.07 1.87 1.90 1.66 1.77
ASI 1.17 1.07 1.04 )i 1.18
Q 35.96 34.73 31.85 35.03 36.73
or 30.71 28.97 33.14 31.06 30.62
ab 22.55 23.54 26.48 28.42 26.35
an 2.86 5.02 512 2.74 1.33
C 2.07 1.06 0.72 1.55 2,22
hy 5.01 5.26 0.99 0.56 1.93
mt 0.39 0.87 0.25 0.00 0.51
il 0.39 0.44 0.29 0.03 0.24
hem 0.00 0.00 1.05 0.53 0.00
a 0.06 0.11 0.11 0.06 0.06
ru 0.00 0.00 0.00 0.01 0.00

So sénh granit kh6i Ba Na véi granit kiéu S-Hercini theo Pitcher, 1982, granit kidu S theo .
Cobbing, 1992 va Condie K. C. 1988, 1997, cc da nghién ciru c6 cc diém twong ddng nhu
sau:

- Thanh phan thach hoc: gdm granit biotit va granit 2 mica véi thanh phén bién thién hep
cua ham luong SiO,. Tai liéu nghién ciru dia chét cho dén hién nay chua ghi nhan su ¢ mit
cua céc thanh tao phun trao di kém.

- Trong thanh phan khoéng vt mau biotit c6 mau nau do rat dic trung. Thanh phan héa
hoc cua biotit ¢6 ham lugng nhém cao (A;05=14.87%), ham luong titan cao (T10,=2.92%),
ham lugng sit cao (Fe,0y=4.1 5%; Fe0=20.09%) ham lugng mangan va magie thap
(MnO=0.35%; Mg0=3.15%). Khoang vat fenpat kali trong da thuong thanh tao nhimg tinh thé
co kich thudc 16n.

- Khoang vét phy c6 mit cic khoang vét: turmalin tir rat it dén 14,85; limonit: rét it dén
4,95; monazit: 14,85 dén 19,20; zircon: rat it dén 55,25; apatit: rét it dén 14,45; pyrit: khong cé
dén 6,8, fluorit: khong c6 dén 7,65; cac khoang vat him lugng rat it gém cé magnetit, ilmenit,
xenotim, molybdenit, leucoxen, torit, casiterit, bismuthit, sphen, xiatolit.

- Khodng vit tinh theo C.LP.W cho thiy céc d4 c6 ham lugng corundum kha cao dat téi
2,22%, magnetit tir 0 dén 0,87%, ilmenit tir 0,03 dén 0,44%.

- Ty s6 mol AL O3/(Na,0O+K,0+Ca0) dao dong trong khoang tir 1,04 dén 1,18; trung binh
4 mau bing 1,11 (bdng 1).

- Ham lugng céc nguyén t6 Ba, Sr thip nhung ham lugng ciia Rb cia granitoit khéi Ba Na
cao hon clack (bdang 2).

Nhing dic diém néu trén con cho thdy granitoit khéi Ba Na gén giii véi kiéu granit tiéu
chqé"m [9]. Nhu vy, céc nghién ciru thanh ph?m khoang vét, thanh phan héa hoc cia granitoit
khoi Ba Na da chimg minh chiing tuong dong véi kiéu granit tiéu chudn; thude loat vai kidm
cao kali, kiéu kiém Kali-natri, kiéu S-granit va dugc hinh thanh tir dung thé magma c6 ngudn
gdc vo (granit palingen) [9].
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Hinh 3. Biéu db phan chia 1&S- granit

Pic didm dia héa: Nghién ciru dic diém nguyén t6 vét ctia granitoit kh6i Ba Na (bang 2
va 3) cho thay: Cc nguyén t lithophyl c6 ham lugng Cs, Rb, Pb cao hon, ham luong Ba, Sr
thép hon clack. Ty s6 K/Rb dao ddng tir 100,05 dén 124,02 1an; Rb/Sr dao dong tir 4,56 dén
12,67 14n. Ba/Sr tir 1,26 dén 4,14 1an. Ba/Rb tir 0.26 dén 0.39. Nhém nguyén t6 HFS c¢6 Y, Th,
Hf cao hon clack; cac nguyén t c6 ham luong thdp hon clack bao gdém La, Ce, Nd, Zr. Cac
nguyén td Yb, Sc, Nb trong pha 1 cao hon nhung pha 2 lai thdp hon clack. Ta trong pha 1 théf,
trong pha 2 cao hon clack. Cac ty s6 Th/U dao déng tir 1,55 dén 3,87 lan; Zr/Hf tir 3,93 den
31,01 1an va Nb/Ta tir 4,78 dén 18,15 14n. Cic nguyén t chuyén tiép Cu c6 ham lugng cao
hon. Céc nguyén t6 thép hon clack bao gbm V, Cr, Co, Zn. Mot s6 nguyén to khac nhu Sn, W,
Li, Bi cao hon clack, trong d6 ham luong Bi cao hon clack tir 183 dén 213 14n. Mo va Sb trong

pha 1 cao, trong pha 2 thap hon clack.
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Nhin chung, dc diém nguyén t6 vét cia granitoit khéi Ba Na c6 sy gin giii v6i thanh phn
cua granit loat bimodal, loat pliumazit kim loai hiém & nhiing dic diém nhu: ham luong Rb
cao nhung Ba va Sr thip. Ty 1¢ Ba/Rb thép, trung binh 0,31 lin, dao déng tir 0,26 dén 0,39 Iin.
Ty 16 K/Rb cao. dao déng tir 100,05 dén 124,02, trung binh 114,51 1dn. Ty 1¢ Nb/Ta trung binh
dat 11,13 lan, dao dong tir 4,78 dén 18,15. Ty 1é Th/U trung binh dat 2,62 lin, dao dong tir
1,55 dén 3,87 lan. P4 giau céc nguyén té Li, Sn, W.

Bang 2. Thanh phén vaty s6 nguyén té /clack ctia cc da granitoit kh6i Ba Na (ham luong tinh
theo ppm, H¢ 56 clack cho cdc da granodiorit va granit theo Vinogradov 1962).

Pha 1 Pha 2
Naguyn HE 56 BNF1 BN17 :l'rung Pha 1 BNF2* BNF2 :l'rung Pha 2

@ clack bmhl pha | /Clark bmthha /Clark
Cs 5.00 20.12 14.60 17.36 3.47 25.90 25.90 5.18
Rb 200.00 | 381.40 | 338.00 | 359.70 1.80 419.00 | 37130 | 395.15 1.98
Ba 830.00 148.43 89.10 118.77 0.14 116.00 121.20 | 118.60 0.14
Sr 300.00 36.54 70.00 53.27 0.18 91.90 29.30 | 60.60 0.20
Pb 20.00 38.09 16.70 27.40 1.37 9.44 47.40 | 2842 1.42
La 60.00 38.82 85.70 62.26 1.04 28.50 16.00 | 2225 0.37
Ce 100.00 77.75 77.75 0.78

Nd 46.00 43.59 43.39 0.95 16.40 | 16.40 0.36
Yb 4.00 4.38 8.26 6.32 1.58 2.49 2.49 0.62
Y 34.00 49.00 81.20 65.10 1.91 25.40 78.80 | 52.10 1.53
Sc 3.00 3.52 4.23 3.87 1.29 2.12 2.90 2.51 0.84
Th 18.00 37.32 60.70 49.01 2.72 21.50 22.00 21.75 1.21
U 3.50 12.62 15.70 | - 14.16 4.05 10.20 1420 | 12.20 3.49
Zr 200.00 147.85 11.70 79.77 0.40 17.60 73.70 | 4565 0.23
Hf 1.00 4.77 2.98 3.87 3.87 2.27 227 227
Nb 20.00 15.30 55.90 35.60 1.78 17.60 9.40 | 13.50 0.68
Ta 3.50 1.46 3.08 2.27 0.65 3.68 3.68 1.05
Vv 40.00 11.90 2.36 7.13 0.18 1.09 1.70 1.40 0.03
Cr 25.00 3.90 21.30 12.60 0.50 12.20 1.60 6.90 0.28
Co 5.00 1.69 1.69 0.34 1.28 1.28 0.26
Ni 8.00 6.70 9.12 7.91 0.99 8.34 6.00 7.17 0.90
Cu 20.00 2.56 151.00 76.78 3.84 54.40 1.00 | 27.70 1.39
Zn 60.00 38.25 35.40 36.83 0.61 40.60 820 | 2440 0.41
Sn 3.00 12.04 7.89 9.97 3.32 8.35 8.35 2.78
w 1.50 5.63 5.63 3.75 4.87 4.87 3.25
Mo 1.00 1.42 0.62 1.02 1.02 '0.21 0.21 0.21
Li 40.00 79.65 43.29 61.47 1.54 40.69 40.69 1.02
Ga 20.00 17.85 437 10.11 0.51 1.32 1.32 0.07
Sb 0.26 0.54 0.22 0.38 1.47 0.19 0.19 0.73
Bi 0.01 1.68 1.98 1.83 183.03 2.13 2.13 213.00
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Béng 3. Céc chi sb dia hoa cia céc da granitoit kh6i Ba Na

BN17 BNFI BNF2 BNF2* Trung binh

K/Rb 118.83 124.02 100.05 115.14 114.51
Rb/Sr 10.44 4.83 4.56 12.67 8.12

Ba/Sr 4.06 1.27 1.26 4.14 2.68
Ba/Rb 0.39 0.26 0.28 0.33 031

Th/U 2.96 3.87 2.11 1.55 2.62

ZoHf 31.01 3.93 7.75 14.23
Nb/Ta 10.45 18.15 4.78 11.13

Két qua chuén hoa céc nguyén to clia gramtmt nghién ciru v6i granit séng nui g]ﬁa dai
duong (ORG) theo Pearce J.A. et al.,1984, cac nguyen t6 linh dong nhu K, Rb, Ba, Th déu cao
hon ORG rét nhiéu. Trong nhém nguyén t6 HFS céac nguyen t6 Nb, Ta va Ce cao hon ORG tir
2.22 dn 3.92 lan; céc _nguyén t6 Hf, Zr, Sm, Y va Yb c6 ham luong nghéo hon ORG (thdp
hon tir 0,18 dén 0,84 ian) Pudng biéu dién két qua chuin héa xuit hién dj thucmg am cua Ba
trong nhém cac nguyén té linh dong va di thuong 4m cua Zr trong nhém cac nguyén t6 kém
linh dong (hinh 4). Su lam giau céc nguyen t6 nhém LIL, di thudng 4m Ba va hiam luong thap
cac nguyen t6 Hf, Zr phan anh ngudn goc vo cua dung thé magma. Tuy nhién cac nguyén t6
Ta, Nb va Ce c6 ham lugng ting cao, cac nguyén tb Sm, Y va Yb kha cao gan voi ORG cho
thiy chung dugc thanh tao tir dung thé magma khéng chi don thuan c6 ngudn gc vo ma cb sy
anh hlrong cua nguon manti. Trong thanh phan nhém nguyén té dit hiém coa granitoit khm Ba
Na cac nguyén td dét hiém nhe (LREE) giau hon so v6i nhém dit hiém nang. Cac ty s6 dat
hiém nhe trén d4t hiém nang cao (LafY b=8.87 lan, Ce/Yb=17.77 lan). Dj thudong am cua Eu
nhe (Eu/Eu*=0.182). Cic nguyén t6 dat hiém dugc chuin héa véi chondrit cho dudng biéu
dién c6 dd nghiéng 4m, do déc 16n & cac nguyén té dét hiém nhe (La, Ce, Pr, Nd, Sm, Eu) va
nhém céc nguyén t6 dit hiém trung binh (MREE) (Gd, Tb, Dy, Ho) va xudt hién dj | thudng dm
Eu manh. P hinh ciia nhém nguyén t dat hiém nang (HREE) (Er, Tm, Yb, Lu) gan nhu nim
ngang (hinh 5). Nhiing déc diém hanh vi nguyén t6 dat hiém néu trén cung voi ddc diém thanh
phan héa hoc ¢6 dd kiém cao (loat v6i kiém cao kali), kiéu kiém K-Na, kiéu S-granit cho thay
granitoit khéi Ba Na phu hop véi magma thanh tao trong bdi canh ddng va cham kiéu luc dia-
luc dia.
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Hinh 4. Biéu db cac nguyén t6 vét clia granitoit Hinh 5. Biéu dd c4c nguyén td REE ciia granitoit
khéi Ba Na duoc chuin héa theo granit song ni khéi BaNa duogc chuin héa v6i chondrite theo
gira dai duong (ORG) theo Pearce J.A. et al.,1984 Boynton,1984
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Hinh 6. Biéu dé phan chia granit theo bdi canh Hinh 7. Biéu dd phén chia granit theo béi canh
kién tao (Pearce., 1984) kién tao (Harris et al., 1986)

Trén céc biéu d phan loai granit theo bdi canh kién tao (hinh 6) (theo Pearce et al., 1984)
cho thiy cic d4 granitoit khdi Ba Na roi vao céc truong syn-COLG, VAG + syn-COLG va
WPG, nhung tip trung chit yéu va r& nhét vo trudng syn-COLG (granit va cham déng kién
tao) va trudng WPG (granit ndi mang). Céc biéu db ciia Harris (hink 7) cho thiy cic da thude
kiéu granit ddng va cham (Syn-COLG). Két qua tinh toén phan loai granit theo co ché kién tao
céc da thudc kiéu tao nii (R1>0). Da s6 c4c miu cho gia tri R2>0 thude kiéu granit tao nai
mudn. Mau BN17 cho gia tri R2<0 thudc kiéu granit sau tao nii. Sy phirc tap vé bdi canh kién
tao clia granitoit Ba Na néi 1én tinh phirc tap cia dung thé magma Xuét phat tir néng chay vo
nhung chiu anh hudng tir ngudn manti nhu da néi & trén.

Pic diém ddng vi: K&t qua phan tich ddng vi Nd-Sm granitoit B4 Na (mau BN17) cho gia
tri “"Sm/"*Nd=0.1249 gn véi vét lidu vé én dinh. Céc théng s6 epsilon déu c6 gi trj 4m rét
nhé (enaoy= -9.7; enagy = -7.6) két hop ty 1& Rb/Sr cao (23,82 dén 27,51 14n); ty 16 Sm/Nd thép
(0,17) chimg t granioit kh&i Ba Na xut sinh tir ngudn vé hogc tir ngudn manti gidu (EM)
(DePaolo and Wasserburg, 1979 [12]). Tudi hinh thinh mién ngudn (vé luc dia) tinh theo dong
vi Sm, Nd [12] ciia granitoit Ba Na 12 1.06 ty nam (theo md hinh mién ngudn chondrit déng
nhét) hoic 1.74 ty nim (theo md hinh mién ngudn manti nghéo) (bang 4). Cac gia tri trén day
pht hop véi két qua nghién ciru ciia Phan Luu Anh [1] cho gi4 tri engo) = -10.2 va tudi mién
ngudn theo md hinh mién ngudn manti nghéo DM-depleted manti 12 1.88 ty nim. Theo
Nguyén Trung Minh, tudi vo luc dia hinh thinh cic 44 Ba Na 1a 1,196 va 2,611 ty ndm dua
trén k&t qué phan tich ddng vi U-Pb cua zircon [6]. Céc gia trj ’Sr/*°Sr ctia granitoit Ba Na =
0,73051+84 (Phan Luu Anh [1]) va 0,71715 (Nguyén Trung Minh [5]) déu l6n hon 0.708
khing dinh chiing thudc kiéu S-granit (gia tri ndy trong kiéu I-granit dao ddng trong khoéng
0,704-0,706 [1]).
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Bing 4. Két qua phan tich dong vi Nd-Sm granitoit khéi Ba Na

-~ Sm Nd 147g 43INg - - P CHUR T DM
° | epm) | pm) | 'Nd “Nd | MO M Ge) | (Ga)

1 9.96 48.13 | 0.1249 0.512137 -9.77 -7.6 1.06 1.74

¥ 0.512114 -10.2 1.88

Ch thich: 1-mAu Lé Pirc Phiic. 2-mau Phan Luu Anh [1]

Tinh chuyén héa sinh khoang: Thanh phan dia héa (bang 2) cho thdy trong d4 c6 ham
luong Sn = 7,89-12,04 ppm, W: 4,87-5,63 ppm, Mo: 0,21-1.42 ppm, Ta: 1,46-3,68 ppm va
Nb: 9,4-15,30 ppm. Trong fenpat kali: Sn = 10,2 ppm, W: 4,23 ppm, Mo: 9,78 ppm va Ta:
3,56 ppm. Trong biotit: Sn = 8,36 ppm, W: 4,02 ppm, Mo: 10,4 ppm va Ta: 40,1 ppm. Tai
ving Ba Na ciing da phat hién cac mach thach anh-muscovit ¢6 casiterit, wolframit, tourmalin,
topaz dugc thanh tao & giai doan greizen [4] [10]. Nhu vy trién vong khoang héa lién quan
clia granioit Ba Na la Sn (W, Nb, Ta) di véi t hop thach anh- topaz-casnerlt-tourmalm (doi1 khi
co Ta-Nb) phan b trong cac thanh tao granit bi bién dbi (apogranit) hodc & cac d6i ven rla
(ndi, ngoai t:ep xuc). Ngoai ra trong thanh phan granitoit Ba Na, ham lwong bismut cao gip
183 dén 213 lan clack ciing dang cha y va can quan tim nghién ciru thém cc qua trinh nhiét
dich xam nhap sdu (giai doan thach anh-sulfur)

Vi tri tudi: Phirc hé Ba Na duoc céc tac gia nghién ctru trude xép vao tudi Creta mudn
(K») dua vao quan hé dia chit va gia trj tudi tuyét doi:

- Tai liéu nghién ctru dja chét da cho thiy céc da cua phirc hé xuyén cat, giy simg hoa va
chira céc thé tir d4 phién két tinh hé ting Bol Atek (O — Shat), xuyén cit cac d4 gabro phirc hé
An Loi. O ving Tra Kiéu, Qué Son (ngoai dién tich nghién ciru) chiing con xuyén cit va gdy
bién vi cac da granodiorit phirc hé Bén Gidng va cac d4 tram tich mau do hé ting An Piém
(Tsad) [4].

- Phuong phap xéc dinh vét phan hach zircon & Ba Na, Ddng Nghé cho tuo: 82 +7; 76+5;
8126 triéu nim (Nghiém Vi Khai-va n.n.k, 1994). Theo nhitng nghién ciru tudi déng vi K-Ar
ctia Dang Trung Thuén, 1987 va Huynh Trung, Nguyén Xuan Bao, 1981, granitoit phirc hé Ba
Na c6 tudi tir 60 dén 130 triéu nam (bang 5).

V6i céc dit kién néu trén, phirc hé duoc xép vao tudi Creta mudn (Ky).

Mot sb tai liéu phén tich tudi déng vi U-Pb trén khoang vat zircon dugc cong bb g?m day
cho céc gi tri tudi tuyét dbi ctia granitoit Ba Na la 245-249 triéu nim (Nguyén Trung Minh
[5][6]), 206-213 triéu ndm (Phan Luu Anh [1]).

Bang 5. Tudi tuyét ddi granitoit phirc hé Ba Na theo céc tic gia

STT | Phuong phép Loai d4, khoéng vat Tudi (tr. ndm) Téc gia
1 K-Ar 60-130 Huyoh Trung; Biing Trodg
Thuén
2 K-Ar Biotit 128
3 Rb-Sr Biotit, d4 tong 152 : )
: Nguyén T h
4 Rb-Sr Da tong 245 geyen g Min
5 U-Pb Zircon 245-249
206+4.2
6 Rb-Sr 213241 Phan Luru Anh
7 U-Pb Zircon (khdi Ba Na) 242.9+1.5
. Lé Dirc Phiic; 2007, 2
g U-Pb Zircon (khéi Ba Na) 240.6:2.2 el
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Két qua phén tich tudi dong vi U-Pb trén zircon (anh 1; 2; hinh 8; 9; bang 6) trong mau
granit biotit khéi Ba Na miu BN14, BN17 (L€ buc Phuc, 2007) phéan tlch tai truong Pai hoc
Tasmania, Australia cho cac gia tri tudi 242.9+1.5 va 240.6+2.2 triéu nim.

Anh chup CL {Cathodoluminescence) cia zircon trong miu BN17

Anh chup CL (Cathodoluminescence h cun zircon trong miu BN 14

Anh 2. Anh chup CL cac hat zircon trong mau

Anh 1. Anh chyup CL cac hat zircon trong mau

BN14 BN17
a8 ala-D0Mni 601 0103526 316 To data-point ermor crosses &€ 1o
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Hinh 9. Biéu d6 biéu dién gia tr{ tudi dng vi (phan

Hinh 8. Biéu d6 biéu dién gi4 tri tudi dong vi
tich trén khoéng vat zircon miu BN17)

(phén tich trén khoang vat zircon mau BN14)
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Bang 6. Két qua phan tich tudi dfmg vi U-Pb (phan tich trén khoang vit zircon) cia granitoit
khoi Ba Na (Mau BN14 v BN17)

Miu BN14

206, 238 .
- ;;: L il 1 L ZZ:Eb/ 2;’;51:/ 2‘:;be 28, | 208pyy

nim| | PPM | ppm ppm | ppm | ppm u U | *Pb | **Pb | *Th
1 | 202 | 2| 806| 11773.89] 2826 212.80 602.96 |0.0379 | 0.9079| 0.1788 |26.3827]0.0117
2 [205]1 5.89| 15652.21] 172.64| 674.37| 5780.56 [0.0324 | 0.2229] 0.0514 [30.9075 [0.0113
3 (2421 2.72] 15316.81] 180.95| 709.51] 5131.88 [0.0382 | 0.2642] 0.0516 [26.17220.0118
4 [243]1 6.5| 12624.05| 125.80/1196.09] 3282.84 [0.0386 | 0.2760] 0.0534 [25.9108[0.0125
s | 244 | 3| 5.82] 11465.16] 23.13| 213.47] 630.01 [0.0385 | 0.2611] 0.0506 |25.9837[0.0114
6 | 244 | 1 5.62| 14316.33] 165.90] 742.15| 4631.74 |0.0385 | 0.2664| 0.0516 |25.94830.0117
7 2471 4.37| 16340.03] 206.64| 588.44 5768.11 [0.0391 | 0.2687] 0.0513 |25.5696 [0.0138
8 | 2481 2.14| 15057.72| 158.19] 585.59] 4370.48 |0.0392 | 0.2687| 0.0512 [25.5240]0.0124
9 | 248 | 2 | 7.64| 11658.80] 16.34 | 169.45| 423.83 |0.0391 | 0.2595| 0.0495 |25.5428[0.0121
10 | 249 | 1 2.49| 14248.10] 153.99| 668.10] 4215.83 [0.0394 | 0.2693| 0.0511 [25.4104 [0.0125
11 | 267 | 2| 69.66| 14179.51| 349.17[1541.35] 8003.51 [0.0435 | 0.4275] 0.0733 |22.9837[0.0261
12 | 289 | 4 | 14.85| 12299.61| 43.94| 206.82| 982.71 [0.0458 | 0.3188] 0.0519 |21.8242]0.0150
Miu BN17

206 238
= o e s ey 0 o

nim + | ppm | ppm ppm ppm ppm U U Pb Pb Th
1 | 226 | 9 |14.96]13628.04 | 156.80 | 1134.46 | 3848.85 | 0.0390 | 0.5909 | 0.1190 [25.6521 ] 0.0351
2 | 238 | 3 | 1.59]|16397.53| 247.10 | 967.06 [7061.02] 0.0376 | 0.2738 | 0.0525 | 26.5621| 0.0136
3 | 238 | 3 |13.51] 13909.33 | 261.10 |2223.10[7291.38| 0.0378 | 0.2779 | 0.0545 |26.4759| 0.0139
4 | 239 | 3 | 431]11164.56| 15.12 | 148.52 | 397.46 | 0.0379 | 0.2819 | 0.0535 |26.3997| 0.0133
5 | 240 | 3 |22.53|13783.34 | 244.96 | 1616.37 |6435.71| 0.0382 | 0.3072 | 0.0576 {26.1618 | 0.0153
6 | 240 | 4 | 7.60|12265.58 | 41.92 | 413.61 |1131.95| 0.0380 | 0.2701 | 0.0518 [26.3222] 0.0131
7 | 242 | 4 | 4.22[15103.31| 191.97 | 759.41 |5438.67| 0.0385 | 0.2917 | 0.0559 |26.0017| 0.0155
8 | 242 | 4 | 5.56] 11816.15| 33.16 | 442.70 | 840.67 | 0.0384 | 0.2741 | 0.0519 [26.0622| 0.0126
9 | 243 | 4 |47.64] 10489.90 | 156.17 | 2560.39 |3761.72| 0.0385 | 0.2808 | 0.0532 [25.9713| 0.0131
10 | 245 | 5 | 3.95]|12281.59 | 3226 | 248.92 | 910.14 | 0.0390 | 0.2892 | 0.0552 |25.6651 | 0.0133
11| 246 | 4 | 3.55|11652.09| 29.22 | 325.98 | 754.52 | 0.0390 | 0.2756 | 0.0522 |25.6393 | 0.0134
12 | 265 | 5 | 2.54| 12090.80| 4330 | 325.89 [1110.59] 0.0419 | 0.2957 | 0.0515 |23.8675 | 0.0134
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PETROGRAPHIC, MINERAL, GEOCHEMICAL CHARACTERISTICS OF
BA NA GRANITOID

Le Duc Phuc
University of Science, VNU-HCM

ABSTRACT: Ba Na granitoid is isometric shape, with exposure of 30 sqa km area.
Petrographic composition is mainly coarse — medium grained biotite granite, included in the
first phase. The fine grained leuco rock of the second phase is small massif in shape,
distributed along fault in NE — SW direction. SiO; content of Bana granitoid is variation from
73.74% to 76.24%. Total of K;O +Na,0 is from 7.32% to 8.33%. Ratio of K;0 / Na;O: 1.66 -
2.07. This is S — Granite. Value of "’Sm/'*'Nd = 0,1249 is nearly stable crust material. Ratio
of Sm/Nd is low. eyq has negative value and very small proved that Ba Na granitoid must
derive from crust source or mantle source which rich (EM). The age of source regional
Jorming calculated from isotopic of Sm, Nd is 1.06 Ba (according to model of chondrite mantle
source region) or 1.74 Ba (according to model of poor mantle source). The prospects of
related mineralization of Ba Na granitoid is Sn (W, Nb, Ta) with amsemblage of topaz —
cassiterite — tourmaline — quartz (sometime is Ta — Nb) . The result of isotopic analysis of U-
Pb in zircon of Ba Na biotite granite sample at lab of Tasmania University, Australia, age of
BaNais 242.9 + 1.5 Ma and 240.6 + 2.2 Ma.
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