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(Bai nhan ngay 29 thang 05 nam 2008, hoan chinh swa chita ngay 10 thang 11 nam 2008)

TOM TAT: Két qud nghién ciru granitoit khoi Chdu Vién cho thay:

1. Khoi dwoc cau tao béi cdic pha xdm nhdp, bao gom:Pha xdm nhdp chinh: granit
biotit, granit biotit co hornblen; Pha xam nhdp phu: granit hat nho va Pha da mach: granit
aplit, pegmatoit.

2. Cdc da bi bién d6i hdu magma manh mé nhung khéng déu, gom cdc quda trinh: albit
hod, microclin hod, thach anh hoa; trong do, albit hod phat trién manh va déu khd'p hon
microclin hod.

3. Cac da thugc loat véi-kiém, kiéu I-granit (theo Chapell & White, 1974) hay granit
loat magnetit (theo Tsusue & Ishihara, 1972) hodc kleu VAG; duoc két tinh tir nguon magma
c6 dg sdu trung binh, bi hon nhiém véi vé (nguon goc hon hop), dwoc hinh thanh chu yéu do
nong chay cac vat liéu sau dwdi vo cua ria lyc dia tich cyc kiéu Andes. Magma dwoc thanh tao
trong khoang 962°C ¢ d¢ sdu 14,33Km véi dp sudat PS 4,48Kbar; nhiét do két tinh khodng
660+670°C ¢ do sdu 10,5km véi dp sudt 2,5+3Kbar.

Tir khéa:Granit kiéu I, ganit kiéu S, granit-magnetit, granit-ilmenit

1. GIOI THIEU

Khu vyc nghién ctru ndm & phia dong nam Long Hai, bao gdm nai Chau Vién (327m) va
phan phia nam nai Hon Thung (goi chung 1a khdi Chau Vién), phan b6 doc ven bién tinh Ba
Ria—Viing Tau), dién 16 khoang 30km’, kéo dai theo phuwong dong bac-tdy nam. Khéi bi phan
cit manh boi cac hé thong khe nirt phat trién theo cac phwong: kinh tuyén, vi tuyén, dong bic—
tdy nam; mat do trung binh 10 <15 khe niit/m*; trong d6, phat trién manh 1a hé phuong dong
bac—tay nam. Céac khe nit thuong duoc 1ap day boi thach anh (1-7 mm, d6i khi 2+3 cm) va
thuong co: pyrit, chalcopyrit.

2. PAC PIEM THACH HQC - KHOANG VAT

2.1. Pic diém thach hoc - khodng vt

@/ Pha xém nhdp chinh : Thanh phan thach hoc chu yéu: granit biotit, granit biotit co
hornblend. P4 c6 mau xam hdng, kié trac hat vira, d6i noi cé ban tinh felspat kali mau hong
hay mau trang kich thuéc dén 5x8mm. Trong da, chira cac d4 tu diorit thach anh ¢ dang tron
hay ellip v&i kich thudc thay ddi tir vai cm dén dm; ca biét dén hang mét nhu & Nam Hon
Thung (~4+5 m).

Thanh phan (%) khoang vat chu yéu: plagioclas 30+35, felspat kali 20+25, thach anh
25+30; khoang vat thwr yéu: biotit 5+7, horblend 1+2; it khoang vat phu: orthit, zircon, apatit,
sphen, magnetit va it khoang vat quang: pyrit, chalcopyrit.

- Plagioclas ¢6 2 thé hé: Plagioclas I (80+85%), c6 dang lang try, tam tuong ddi tu hinh,
kich thudc phd bién 14 0,8 x 1,5mm, 16n nhit 1,4 x 2,8mm. Tinh thé ¢ céu tao song tinh lién
phién (Hinh 1), phd bién 1a albit, albit—cacbat véi cac dai song tinh tir nhuyén dén tho, d6i hat
¢6 cdu tao phan déi (Hinh 2), thuong bi gdm mon ven ria boi thach anh hay felspat kali.
Plagioclas bi bién dbi sericit hoa khong déu (Hinh 1), hay bi sausurit héa manh & nhéan
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10+15% (Hinh 2). Thanh phan plagioclas No 26+27 (oligoclas). Pi hat c6 kién tric mirmekit
ven ria. Plagioclas II 14 albit chiém15+20%, 1a nhiing hat nho, ling tru ngan, kich thudc trung
binh 0,1x0,2mm, thay thé ven ria cac hat orthoclas (Hinh 3).

- Felspat kali: c6 kich thudc trung binh 0,8x1,6mm; dang lang tru ngén hodc méo mo.
GoOm 2 thé hé. Felspat kali I 1a orthoclas, ¢ cau tao perthit kiéu ting truong; doi noi, c6 ciu
tao perthit kiéu phan ly. Perthit 1a cac hat hay tao dang tia mach nho ngoan ngéo (Hinh 4). Ven
ria orthoclas, thuong bi thach anh gam mon. Orthoclas thudng gim mon plagioclas I, d6i chd
bao 1y chung. Hau hét orthoclas bi kaolin hoa. Felspat kali II 1a microclin (2+10%), c6 dang
tAm, lang tru ngén khong déu, kich thudce 0,5+1,2 mm (Hinh 5), phé bién dang gdm mon, thay
thé cac hat plagioclas; da phﬁn ¢ cAu tao song tinh mang Iudi mo. Vai noi, microlin moc xen
voi albit tao thanh microclin—perthit (Hinh 5).

- Thach anh c6 hai thé hé. Thach anh I (20%) la cac hat méo mo, kém tu hinh, ven ria
thudng bi gdm mon, kich thudc 1+2 mm; d6i khi 1a cac ban bién tinh 16n, phan bd réi rac. Doi
hat bi ran ntt, tit 1an song nhe. Thach anh II 1a nhitng hat nho ven ria gitia felspat kali va thach
anh I, hoic dang tia mach xuyén trong felspat, hodc la dang hinh giun trong kién trac mirmekit
(Hinh 6).

- Biotit: vay nho dén vira, thudong di ciing amphibol. Biotit da sic manh Ng nau dam > Np
vang nau phot luc. Biotit thuong bi clorit hoa tirng phan hay hoan toan, kém theo quing. Trén
biotit, d6i khi zircon, apatit xudt hién. Mot vai vay biotit dang tia dai xuyén qua céc hat felspat
kali, hodc phat trién trén orthoclas c6 dang khong déu, kiéu chan chim hodc d6i khi bao
plagioclas (Hinh 7).

- Horblend: Thuong di cing véi biotit, phan bd khong déu, thanh timg 6, kich thude khac
nhau trung binh la 0,5x0,7 + 0,2x0,4 mm. Tinh thé c6 dang try ngén, thuong bi biotit hda ven
ria va bi gdm mon. Pa sdc Ng = nau lyc sdm > Np = nau luc nhat. Goc tét nghiéng CANg =
17°-24° (Hinh 8).

b/ Pha xdm nhdp phu: Thanh phan thach hoc chu yéu 14 granit hat nho. Pa c6 mau tring
phdt hdng, dbi khi c6 ban tinh felspat kali; chiém khéi lugng khong dang ké, doi khi chi 1a cac
mach. Chiing xuyén cit granit biotit hat vira thudc pha xam nhép chinh.

Thanh phan va dic diém khoang vat cta cac d4 pha xdm nhap phu noéi chung gidng voi
granitoit pha xam nhap chinh ctia phtc hé. Ching ciing bi bién doi hdu magma manh mé
nhung khong déu va xuét hién cac felspat kali II, thach anh IT (Hinh 11).

¢/ Pha dd mach: Thanh phan thach hoc ph bién 1a pegmatoit va granit aplit.

Pegmatoit dang mach nho, 6, théu kinh, day tir vai cm dén dm. Thanh phan va dic diém
khoang vét cac da pha da mach glong v6i granitoit pha xam nhép chinh va xam nhap phu ctng
phirc hé. Chung ciing bi bién d6i hdu magma va xuét hién cac plagioclas II, felspat kali II va
thach anh II.

2.2. Pic diém khoang vat phu

Cac khoang vat phu dac trung gdm: orthit, zircon, apatit, magnetit, sphen.

- Orthit phd bién dang hat déng thudc (luc gidc) tu hinh, thuong di cung biotit ; ¢ mau do
nau, kich thuéc 0,1mm (Hinh 9). Tinh da sic rd: ndu do dén nau vang.

- Zircon 1a nhiing hat c6 kich thudc nho, dang lang tru 2 thap nhon dau, d6i khi hoi tron;
thuong di cung hodc 13 bao thé kham trong biotit. Dudi 2 nicol, mau giao thoa cao: bac III
(Hinh 10).

- Apatit: dang vi lang tru, hat nho; thuong di cting hay trong cac tinh thé: hornblend, biotit,
felspat kali va plagioclas; loai hinh kim nho thudng di cung khoang vat quang (Hinh 10).

- Magnetit v6i ty 18 cao. Tuy nhién, ilmenit cling xuat hién nhung ty 1& rat thp.
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2.3. Pic diém bién d6i hiu magma
D4 bi bién doi héu magma manh mé& nhung khong déu. Mirc d6 bién ddi khoang 10 + 20%.

* Giai dogn kiem som: Qua trinh bin d61 chu yéu la albit hoa va microclin hoa khong déu;
trong d6, microclin hod phat trien nhiéu hon & phia dong khoi Chau Vién. Microclin hoa
thuong xay ra voi albit hoa trén cung khoang vat felspat kali.

- Albit hoa hinh thanh kiéu albit ban co trong perthit thay the trong felspat kali, kich thudc
nhd, hoac la cac hat nhé moc xen, thay thé ven ria felspat kali. Mac d¢ albit hoa khoang 11 +
15%.

- Microclin hoa tao cac hat felspat kali II nhé hay ban bién tinh. Mirc d6 bién d6i khoang
5%.

* Giai ,doan rua lia acit: Qua trinh bién ddi thach anh hoé hinh thanh céc hat thach anh
nho chen lan ¢ ranh gidi gitra thach anh I va felspat kali, hodc chen vao cac khe nat.

Su bién doi hdu magma trong granitoit khoi Chau Vién va Nam Hon Thung tao dicu kién
lam giau khoang vat quéng trong qua trinh lang dong.

2.4. Thir tu thanh tao khoang vt
Phan tich dudi kinh, thir ty thanh tao khoang vat trong cac da granitoit nhu sau (Bang 1).

3. PAC PIEM THACH - PIA HOA

Granitoit khoi Chau Vién c6 ham lwong cac oxyt: SiO, ~72+75%, K,O ~4,18+4,35% va
Na,O ~ 4+4,2%, ching té c6 do acit va kiém cao (Bang 2). Ty so giita K,0 /Na,O dao dong
chu yéu tir 1 d&én 1,1: thé hién K chiém uu thé hon Na..

So sanh v6i thanh phan hoa hoc trung binh granitoit theo Deli (1933), Nockolds (1954) va
mot sé mau cla granitoit khdi Béo Ca thude phuc hé Béo Ca (Bang 2), cac da co cac dic trung
nhu sau:

- Tong lugng kiém tuwong ddi cao; trong d6, K,0 / Na,O > 1.

- Giau nhom: ALL,Os;= 12,68 + 13,18% va Al,O;> CaO + Na,O + K,O.

- Bao hoa silic: Si0; = 73,9% + 75,64%.

Nhu viy, granitoit & day c6 thé duoc xép vao phirc hé Péo Ca, c¢6 thanh phan tuong tu
granitoit thudc loat voi - kiém theo cach phan loai cia L.V. Tauxon (1977). Qua cac sb liéu,
tinh todn cac khoang vat dinh muc khoang vat CIPW (Bang 3) gid tri twong quan gilta cac
oxyt, cac nguyén té vét, 1ap cac biéu dd twong quan 2 hop phan va 3 hop phan, cho thay:

e Chi s6 mau (CI) cua granitoit < 8 % va chi s6 phan di (Diff index - DI) 16n (90,90%) cho
thdy, granitoit nay thudc nhém sang mau (felsic). Plagioclas c6 ty 1& 100An/(An+Ab)
7,86+10,97%.

Chi s6 C (corindon) 0,01+0,75 cho thay granitoit Chau Vién thira nhom. Céc chi s6 Mt, Il
déu hién dién va Mt luén 16n hon Il nhiéu 1an (Mt = 1,14 = 1,57 va Il = 0,22 + 0,40)

e Biéu dd Q, Or, P1 (Biéu d6 1) va biéu dd Na,0-CaO-K,O (Biéu d6 2) cho thiy granitoit
khdi Chau Vién thudc truong granit.

e Biéu d6 twong quan giita d kiém va do voi kiém (Biéu dd 3), d6 oxit silic va d6 kiém
clia granitoit c6 bién thién thudn. Piéu nay ciing phil hop véi cac quan sat thach hoc véi cac
bién ddi hau magma nhu albit hoa, microlin ho4, thach anh héa da lam gia tang oxit silic va do
kiém.

e Biéu 46 AFM (Biéu dd 4) cho thdy chiéu huéng tién hoa tuong tu loat da kiém voi. Diéu
nay ciing giai thich tinh sang mau. Granitoit khéi Chau Vién thudc loat voi-kiém thién vé
kiém, nhung chua bao hoa kiém vi chua thoa diéu kién:Na,O+ K,0>Al,O; (Zavarisky).
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eBiéu d chi s quan hé giita d6 bdo hoa nhém va oxit silic (Biéu dd 5): Cac mau granitoit
déu roi vao trudng granit kiéu I. Chi s6 ASI dao dong 1,01+1,09.

e Biéu d6 ACF (Biéu d6 6): Cac mau granitoit roi vao truong granit kiéu S. Diéu nay do
luong SiO, ting 1én din dén lugng CaO giam nén mot sd mau coé khuynh huéng roi vao
truong S granit.

eBiéu d6 twong quan SiO,—~ASI (Biéu d6 5) va Na,0-K,0 va K,0-Na,0 (Biéu d6 7 va 8):
cac mau déu roi vao truong I granit.

e Biéu d6 twong quan Na,O — K,O, phén loai I-granit va S—granit (Biéu dd 7): cac mau roi
vao truong I-granit. Biéu d0 tuong quan K,0 — Na,O, phan loai I, S, A—granit (Biéu d6 8): cac
mau nam trén ranh gigi I-granit va A-granit; riéng Mau HC roi vao trudng A—gramt

e Trén biéu d: phan chia loat ilmenit va magnetit (Biéu dd 9 va 10), két qua phan tich
thach hoc (magnetit dat 316,40g/T) va khoang vat dinh mirc C.I.LP.W (magnetit cao hon
ilmenit, Bang 3), cho thiy, granitoit & ddy c6 thé dwoc xép vao granit loat magnetit, tuong
dong voi I-granit.

e Hanh vi cac nguyén t6 vét (Bang 4) phan tich trén cac biéu d6: Rb-Hf- Ta (Biéu d 11),
Rb va Y+Ta (Biéu dd 12), Y-Nb (Biéu do 13), Y+Nb - Rb (Biéu dd 14): cac mau LH déu nam
6 ranh giéi VAG, WPG, va ORG:; cac mau HC déu roi vao truong VAG.

Dia hoa cac nguyén t6 tao quing (kich hoat notron) c6 ham luong (ppm) cao so v6i Clark:
Sn 46,3+62,4; Mo 18,5+21,5; Cu 93,1+112ppm, Pb 36,6+24,3; Zn 128+145, Ni 100+132; W
9,12+12,3.

Bang 1: Thi tu thanh tao khoang vat trong granitoit khdi Chau Vién

CAC GIAI POAN THANH TAO
KHOANG VAT BIEN POI SAU MAGMA
MAGMA
Kiém som Rira liia acit Lang dong
Plagioclas I I (Anbit) |
Felspat kali I I (Microclin)
Thach anh 1 . 11|
Amphibol R
Biotit R
Apatit _————
Zircon _————
Orthit _————
Molipdenit | | | |==————
Sulfurdakim | L | m===——

4. NGUON GOC VA PIEU KIEN THANH TAO

Dén nay, c6 nhiéu cong trinh ban vé nguon gbe granitoit, nhung tyu chung co thé qui vé 3
kiéu sau: gran1t01t ngudn goc vo, granitoit nguon goc hon hop, granitoit nguon goc manti. Dé
ludn giai nguén goc cua granitoit Chau Vién, chung t6i dua trén cdc co so sau:

- Trén biéu do cua Chapell & White cac miu déu roi vao truong granit kiéu S (Biéu d6 6)
roi vao ranh gi6i truong granit kiéu I (Biéu dd 7) roi vao truong granit kiéu A (kiém) hodc I —
A (Biéu dd 8), cac biéu dd cua Pearce (Biéu dd 12,13,14) cac mau déu roi vao céac truong
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VAG, WPG, ORG, VAG+Syn — COLG; hoic theo Harris et all , 1986 (Biéu dd 11), cic mau
roi vao truong VAG.

- Qua c4c d4u hiéu vé thach hoc khoang vt ciing nhu cac chi s6 hoa hoc nhu:

+ Lugng Na,O 3, 99 % so voi S-granit cd Na,O < 3,2% khi K,0= 5%

+ Chi 56 bdo hoa nhom ASI <1, 1 %.

+ Chi s6 C (Corindon) tiéu chuan nho, C 0,38+0,75 (S-granit ¢ C > 1)

+ Apatit dang tinh thé lang try, kim bao trong biotit, hornblend.

+ Khoang vat mau horblend va biotit.

+ DAu hiéu thyc dia: granit c6 nhiéu felspat kali mau hdng, chira da ti ngudn goc
magma.

+ Thuong di cung d4 phun trao twong Gmg, cu thé 1a granitoit khdi Chau Vién di voi
phun trao hé tang Nha Trang.

+ Néu xem xét granitoit khéi Chau Vién trong bdi canh kién tao cta phirc hé Péo Ca,
chung c6 thanh phﬁn thach hoc va thach hoa bién thién rong va tién trién thuan:
diorit-> granodiorit-> granit.

Céac dic diém trén day la cua granit kiéu 1, trir dic tinh kiém, 4 kiém.

Mot s mau roi vao truong granit kiéu A, kiéu kiém c6 thé luan giai bang tiéu chuan thach
hoc — khoang vat 1 cho dén nay, chua cé phat hién nao vé khoang vat kiém c6 trong ving. Do
kiém trong cac da c6 ting 1én 1a do cac bién d6i sau magma, hién twong kiém hoa di lam thay
ddi: giam Ca nhung ting acit, ting kiém. Nhu vay, granitoit khéi Chau Vién ciing khong thudc
granitoit ndi mang (WPG) vi khong c6 thanh phin khoang vat kiém; thém vao dé, co ché
thanh tao cia WPG 1a co ché cang gian. Diéu nay trai voico ché va ép, cung dao hut chim cua
magma voi kiém. Ham luong Ta—Nb twong dbi thip so v6i cac nguyén tb TR (Bang 4) day la
yéu t6 cua thanh phén ddi hit chim.,

Quan sat bleu d6 nhén (Pearce, 1984), granit cung ndi lura, chi c6 sy tuong dong tai cac
diém nguyén t6 K50, Ba, Ta, Nb, Ce; cdc diém con lai c6 su chénh Iéch, trong d6 Rb va Zr qua
thap. Pay 1a 2 nguyén t6 lithofil 'khong tuong thich va néu so voi manti nguyén thaty thi vo luc
dia giau twong d6i cac nguyén té Cs, Rb, Ba, Th, U, K, Nb, Pb, Sr,Zr, Hf, TR. Tuy nhién, theo
Gunter Faure (1991), mtac do lam giau tang lén, dat cuc dai trong bazan hodc granit giau Ca,
sau d6 giam dan. Granitoit khdi Chau Vién nghéo Ca (Biéu d618) nén luong Rb, Zr thép, ty s
K/Rb cao cho thiy Rb, do nhirng bién ddi sau magma ciing nhu quéa trinh hdn nhiém Rb da
khong tham gia thay thé K trong felspat kali, horblend va biotit. Twong t, Zr ciing khong thay
thé Ti trong cac pha khoang vat phu sphen va rutin.

banh gia ché d6 ap sudt, nhiét d6 thanh tao granitoit Chau Vién nhu sau (Bang 5).

Tir két qua trén, d6 sdu thanh tao dugc tinh dya vao mdi twong quan véi ap suét thity tinh
theo biéu d6 cia Mason B. va Moore C.B. (1982): ctr 1 Kbar dat d siu trung binh 3+3,5km.
Vay d6 sau thanh tao cua granitoit Chau Vién dat 14,33 km.

Khi so sanh voi két qua nghién ctru ciia Vil Van Vén, Nguyén Viét Y (1985) va Tran Pha
Hung (1998) cho tha"iy nhiét do, ap suét thuy tinh, d0 sau thanh tao ctia granitoit khdi Chau
Vién phu hop véi granitoit phitc hé Peo Ca (P 3,3+7,9 kbar, PH,O 0,4+2,6Kbar, T°C
850+1050°).

Trén cac biéu dd Q—Ab—Or (Biéu db 16 va 17), thé hién granitoit khéi Chau Vién két tinh
tai ap sudt 2=3 kbar, ing v6i do sau thanh tao 5+9km va nhiét do két tinh tir 650° = 670°C.
Theo Vii Van Véan va Nguyén Viét Y (1985), & nhiét do két tinh 650°C+670°C can d6 sau t6i
thiéu két tinh la Skm.

Nhu vay, két qua trén cho théy ¢6 su khac biét vé nhiét do hinh thanh magma va két tinh
sau cung cua granitoit khéi Chau Vién, chimg t6 magma sau khi hinh thanh d di chuyén ra
khoi ving 16 va két tinh ¢ nhiét do thap hon. Sy di chuyén magma di 1én trén, gdy tai nong
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chay va héq nhidm thanh phéan vo, didu nay ciing giai thich 1y do sy gidu 1én hay giam di mot
s0 nguyén to trong granitoit.
Bang 2: Thanh phan hoa hoc (% oxit) granitoit khdi Chau Vién

Stt | Miu | Ténas Knéi | Si0; | TiO, | ALO, | Fe.0; | FeO | MnO | MgO | Ca0 | Na0 | K:O | P0s | Hy0- | MKN
1] 1| Granitkidm 6921 | 041 | 1441 | 198 | 167 | 002 | 115 | 219 | 348 | 423 | 030 | 0.6
2 | 2| Granitvirkidm 7208 | 037 | 1386 | 086 | 167 | 006 | 052 | 133 | 3.08 | 596 | 028 | 0.53
3| De8 | Granitbi-hb | DéoCi | 6830 | 0.52 | 1404 | 136 | 217 | 008 | 145 | 249 | 330 | 470 | 009 | -
4 | Dcl0 | Granitbicohb | DeoCa | 7328 | 023 | 1357 | 0.56 | 203 | 006 | 038 | 107 | 320 | 490 [004| -
S| LH2 | Granitbi | ChauVien | 7394 | 017 | 1275 | 078 | 221 | 005 | 0.18 | 063 | 406 | 418 | 003 | 023 | 0.08
6 | LH6 | Granitbicohb | ChauVien | 7320 | 019 | 1268 | 102 | 280 | 005 | 027 | 063 | 406 | 420 | 003 | 019 | 0.20
7 | LHY | Granitbicohb | ChauVien | 7268 | 017 | 1285 | 108 | 280 | 005 | 045 | 063 | 406 | 428 | 003 | 0.7 | 031
§ | LHI2 |  Granitbi |HonThing | 7294 | 021 | 1285 | 083 | 269 | 004 | 036 | 063 | 400 | 420 |0.04 | 020 | 0.44
9 |LH124| Granitaplit |HonThing | 7564 | 015 | 1206 | 076 | 166 | 002 | 027 | 038 | 400 | 430 | 001 | 011 | 0.06
10 | LHI6 |  Granmitbi | HonThing | 7296 | 021 | 1283 | 106 | 242 | 004 | 045 | 088 | 400 | 435 |003 | 0.10 | 043
11 HCISIS]  Granithi | ChauViéen | 7410 | 024 | 1318 | 084 | 197 | 005 | 037 | 078 | 400 | 415 |003 | 018 | 001
12 HCIS132  Granitbi | ChAUVEM | g0 | 009 | 1274 | 098 | 188 | 006 | 023 | 073 | 379 | 433 | 001 | 020 | 035

- Mau 1 (theo Deli, 1936) va mau 2 (theo Nockolds, 1954) trich tir [5].
- Méu 3 & 4: MAu Tran Phu Hung, Luan van Thac si, 1998.
- MAu 5+10: MAu dé tai Long Hai, két qua phan tich: Trung tim phan tich LDPBPDC mién
Nam (2001).
- Mau 11,12 theo Két qua Po vé& dia chit va tim kiém khoang san nhom t& Ham Tan - Con

Do [8].

- bi — biotit, hb — horblend

Bang 3. Thanh phan khoang vat theo phuong phép C.I.P.W granitoit khi Chau Vién

Isn%iliéu LH2 LH6 LH9 LH12 LH16 LH12/4 HC18186 HC15132
Tén da Gfan.it Gfan.it Gfan.it G.ran.it G.ran.it Grar}it Gran-it G.ran.it
biotit biotit biotit biotit biotit aplit biotit biotit
Stt ) 2) 3) @ 5) (6) 8) 9)
Q 31.44 30.13 29.03 30.08 29.14 33.92 31.63 32.76
C 0.40 0.38 0.47 0.60 0.01 0.16 0.75 0.46
V4 0.01 - - 0.01 - - - -
Or 24.89 24.94 25.40 24.97 25.77 25.56 24.58 25.67
Ab 34.61 34.52 34.51 34.05 33.93 34.04 33.88 32.10
An 3.07 2.94 2.94 3.01 4.18 1.83 3.70 3.72
Sm 0.09 - - 0.07 - - - -
Hy 3.72 4.77 5.20 4.94 443 2.90 3.54 3.02
En 0.45 0.68 1.13 0.90 1.12 0.68 0.92 0.57
Fs 3.27 4.10 4.08 4.03 3.30 222 2.62 2.44
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Mt 1.14 1.49 1.57 1.21 1.54 1.11 1.22 1.42
11 0.33 0.36 0.32 0.40 0.40 0.29 0.46 0.36
Ap 0.07 0.07 0.07 0.10 0.07 0.02 0.07 0.02
Diff index 90.94 89.59 88.94 89.10 88.84 93.52 90.09 90.53
Colour 5.19 6.62 7.10 6.55 6.37 4.29 522 4.80
.Pl‘ 37.68 37.46 37.45 37.06 38.11 35.87 37.58 35.82
Norm 8.16 7.86 7.86 8.12 10.97 5.10 9.84 10.38
100An/(An+ 8.16 7.86 7.86 8.12 10.97 5.10 9.84 10.38
AbA 34.61 34.52 34.51 34.05 33.93 34.04 33.88 32.10
Q” 3232 31.27 30.29 31.27 30.23 34.63 32.50 33.49
om 2.84 3.64 3.94 3.75 3.34 2.19 2.67 2.29
Ne 18.76 18.71 18.70 18.45 18.39 18.45 18.36 17.40
(0 48.17 47.08 46.10 46.87 45.77 50.22 48.02 48.19
Mg 12.67 14.66 22.26 19.26 24.89 22.47 25.08 17.90

Bang 4. Ham luong cac nguyén té vét (ppm) granitoit khoi Chau Vién

S6 hiéu mau LH2 LH12 HC18186 HC15132
Tén da Granit biotit | Granit biotit | Granit biotit | Granit biotit
Stt 1) (C) ® (&)
Ba 379 425 576
Li 33 27.4
Rb 15.4 12.2 70.9 159
Sr 54.7 42.1 51.2 7
Cs 3.55 2.98
\% 2.45 3.21
Cr 5.12 5.97
Co 13.40 14.5
Ni 100 132
Cu 112 93.1
Pb 36.6 24.3
Zn 123 145
Sn 46.3 62.4
W 9.12 12.3
Mo 18.5 21.5
Ta 2.11 1.78 1.53
Nb 21.5 27.1 7.86
Zr 41.5 45.2
Hf 24.1 32.8 5.75
Y 38.2 51.5 24.6 16.6
Yb 4.78 6.44 2.31 4.53
La 13.4 14.8
Ce 77.2 80.2 69.7 65
Sm 21.4 18.5
Th 11.2 9.78
U 2.87 3.12
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Bang 5. Ap suit, nhiét do cua granitoit khdi Chau Vién

Mau Tén da Ps (Kbar) PH,O(Kbar) T°C Do sau (Km)
LH2 Granit biotit 4,55 1,98 930 15,9
LH6 Granit biotit 4,30 1,98 975 15,05
LH9 Granit biotit 4,72 1,98 998 16,8
LHI12 Granit biotit 4,80 1,88 999 16,8
LH16 Granit biotit 4,60 1,88 967 16,1
LHI12/4 Granit aplit 2,68 1,88 886 9,38
5. KET LUAN

Granitoit kh6i Chau Vién phan bd doc ven bién theo phuong PB-TN, gém pha x4m nhap
chinh: granit biotit, granit biotit c6 hornblend; pha xdm nhép phu: granit hat nhé va pha da
mach: granit aplit, pegmatoit. Cac da bi bién ddi sau magma manh mé& nhung khong déu, gom:
albit hoa, microclin ho4, thach anh hoa; trong do, albit hoa phat trién manh va déu khap hon
microclin hod.

Khéi granitoit nay 1a granit voi-kiém thudc kiéu I-granit (theo Chapell & White, 1974)
hay granit loat magnetit (Tsusue & Ishihara, 1972) hoidc kiéu VAG dugc két tinh tir ngudn
magma ¢ do sau trung binh, bi hdn nhidém vo6 (ngudn gde hdn hop), chu yéu do ndng chay cac
vat liéu sau dudi vo luc dia ¢ ria luc dia tich cuc kiéu Andes. Magma dugc thanh tao trong
khoang 962°C ¢ d6 sau 14,33km véi ap suat Ps 4,48Kbar; nhiét do két tinh 660+670°C & do
sau 10,5km véi ap suat 2,5+3kbar.

PETROGRAPHICAL, PETROCHEMICAL CHARACTERISTICS
AND CONDITION OF FORMATION OF GRANITOIDS IN CHAU VIEN
MOUNTAINS, LONG HAI AREA, BA RIA - VUNG TAU PROVINCE

Tran Phu Hung, Pham Quang Vinh, Nguyen Kim Hoang
University of Natural Sciences, VNU-HCM

ABSTRACT: On the basic of the investigation into materials composition, formation
conditions, shows that:

1- Petrographical components consist of: The first phase: biotite granite, hornblende
bearing biotite granite, The second phase: small-crystalled granite, and The vein phase are
inclusive of aplitic granite and pegmatoid.

2- Most of the rocks are subjected to intensive post-magmatic alteration, mainly
albitization and microlinization proccesses. Main mineral components are plagioclase,
potassium feldspar, quartz, biotite and little hornblende.

3- The granitoid of Chau Vien mountain belong to calc — alkalin granite, type of I-
granite or VAG. Magma were formed at 14,3km in depth at 962°C with pressure of Ps 4,48
kbar and crytallised at 10,5 km in depth at 660— 667 °C with pressure of Ps 2,5 — 3 kbar.

Trang 99



Science & Technology Development, Vol 11, No.11 - 2008

[9].

TAI LIEU THAM KHAO

. B.W. Chappell & A.J.R White, Two constracting granite types: 25 years later.

Australian journal of Earth Sciences — 2001, 48p p 489 — 499, (2001).

. Kent C. Condie, Magma associations and mantle sources (chapter 7). Plate tectonics

& crustal evolution.P 208 -281. Pergamon press. New Mexico, (1990).

. Ping Trung Thuén, Pia hod hoc. Nha xuat ban Pai Hoc Qubc Gia Ha Noi, (2005).
. Huynh Trung, Nguyén Xuan Bao, Cdc thanh tao macma xam nhdp doi Pa Lat. Dia

Chat va nguyén liéu khoang. S 1 — 1991. Tr 15 — 40. TP HCM, (1991).

. Huynh Trung & nnk, Thach hoc thach dia hod dé magma va bién chit. NXB Dai

Hoc Qudc Gia TP HCM, ( 2007).

. Huynh Trung & nnk, Thach ludgn va sinh khodng dai cwong. NXB Dai Hoc Quéc Gia

TP HCM, (2006).

. Nguyén Viét Y va Vil van Van, Vé diéu kién thanh tao ciia cac dé thuéc phute hé

granitoit Deéo Ca (Nam Trung B9). Vén dé thach luan va khoang san. Vién khoa hoc
ve trai dat. Tr. 5 —9. Ha Noi, (1984).

. Nguyén Vian Cudng (chu bién) va nnk. Bdo cdo Két qua do vé dia chdt va tim kiém

khodng san nhém to Ham Tan — Con Pdo, ty 1é 1/ 50.000 — Phan Pia tang va macma
xam nhép. Tp HCM, (2000).

Ma Céng Co (chu bién) va nnk, Bdo cdo Két qua do vé dia chdt va tim kiém khodng
san nhém to Dong TP Ho Chi Minh, ty 1é 1/ 50.000 — Phan Pia ting va macma xam
nhdp. Tp HCM, (1994).

Trang 100



TAP CHi PHAT TRIEN KH&CN, TAP 11, SO 11- 2008

- N PR A \ _ ; :
Hinh 1: Plagioclas I cdu tao da hop tinh (bi sericit ~ Hinh 2: Plagioclas I phén ddi bi sausurit ¢ nhén,
hoéa) bi felspat kali gdm mon ven ria. orthoclas c6 cau tao perthit.

(Lm LH2, Granit biotit, 2%x1 0) (Lm LH6, granit biotit 2 x10
; R, y‘,‘". o -.‘ - e _ — ‘- 3 . e / -

A

Hinh 3: Giita hai khoang orthoclas I phét trién Hinh 4: Céu tao perthit tang truong phat trién

cac plagioclas II (albit), khoang orthoclas (phia manh trén felspat kali trong granit biotit.
duéi) albit moc xen. (Lm LHI, granit biotit, 2", x5) (Lm LH6, granit biotit, 2", x10)

k.

r|l_

A o

Hinh 5: Felspat kali II (microclin) va thach anh I Hinh 6: Plagioclas phén doi bi felspat kali hoa tao
(mau xam trang) bi nut ne 1a thach anh II (d0m microclin moc xen v6i albit (perthit) (Lm LH7,
trang nho). (Lm LH2 granit biotit, 2", x10) granit biotit, 2, x10)
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Hinh 7: Biotit phat trién va gim mon plagioclas. Hinh 8: Biotit (mau ndu vang) bao khoang vat

Plagioclas tan du trong biotit. Zircon trong biotit. amphibol (c6 hai hudng cat khai r5).
(Lm LH12, granit biotit, 2% xlI 0) (Lm LH3, granit biotit c6 hornblend, 1 *oxl 0)

[l II

A A +

Hinh 9: Orthit ty hinh trong granit biotit. Hinh 10: Zircon, apatit dang bao thé trong
(LmLH?2 granit biotit, 2", x 20) orthoclas. (Lm LHG6, granit biotit, 2", x10)

AP el
| b,

Hinh 11: Microclin moc xen albit, tao ciu tao Hinh 12: Plagioclas phan d&i bi sausorit hoa &

microclin — perthit. Ven ria biotit khéng déu, phat  nhan, thach anh (mau tring) gam mon va bao cac
trién vao ria felspat kali. Khoang vat quang phan khoang plagioclas.

bd doc cat khai biotit. Thach anh I tat 1an séng.  (Lm LH 13, dd ti: diorit thach anh, 2°, x 5)
(Lm LH 7/1, granit hat nho, 2*, x5 )
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A - Granit giliu thgeh anh
B - Granit fenpat kiém

C - Granit

D - Granodiorit

E alit

F - Syenit thach anh - fenpat kidm
G - Syenit thych anh

H - Monzonit thach anh

1 - Monzodiorit thach anh
J - Diorit thach anh

K - Syenit fenpat kiém

L - Syenit

M - Monzonit

N - Monzodiorit

o-r s

Q CaAOD

A Tonaliv

B : Trondhjemin
C : Granodiorit
D : Adamelit

E : Granit

LT v Lo | M., V. N
or Pl

K20

Biéu db 1 - Biéu d6 twong quan Or-Q-PI (Streckeisen, 1979)
Q = thaich anh, Or = orthocla, Pl = plagiocla

Biéu db 2 - Biéu db twong quan Na,O -Ca0O-K,0
(theo A.J.R. White, 1988)

r =T T T T T T lotal FeO
75 F e S ]
F " = < 4
: - :
[ ‘nlc-n mline “ Poeralkaline
= 70 - Cal 1kal i ‘ ]
= r s/ “. 1 Tholeit
= r S Alkaline | 7]
9. 55 -_ 'll II’ _-
17} : // ‘*, :
60 A e =}
| rad I ] Alkali & calc-alkal
55 T s -
2 3 =1
AR = ALO + CaO + Na.O + K.O
T ALO, + CaO - (Na,O + K.O) K20+No20 MgQO
Bi¢udo 3 - Bileu do tuong quan 8i0, va AR Biéu db 4 - Biéu d6 AFM (% trong lugng)
theo Wright, 1969 .
( ght, 1969) (theo Wilson, 1989)
1.20 T T T
r ] A
1. 18 F S-granit =
1.10 F .
" o b
— s 1
w1, - i 4
< 03 F . VVCE] ]
5 I-granit = .
1.00 |- - -1 S-granit
s ] 1 - granit
0.95 | B
: 1 1 1 :
65 70 75
Si102
< F
% ALO,
St = 101.94(phiin ur lugng)
AL = SO PO, SN0 | KO _ ALO, ) MNa O K.O . CaD i b Fe,0 Y FeO MgQ
56.08 142.59 61.98 94.2 T 10194 6198 9420 5608 159.68  71.85 4032

Biéu db 5 - Bidu d6 twong quan SiO2 - ASI
(theo White A.J.R & Chappell B.W, 1983)

Biéu dd 6 - Biéu dd ACF
(theo White A.J.R & Chappell B.W, 1974)
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5 - ll
r{ =
= 4 - S=type )f ﬁA
3 - lt o
z ;'(
T4 L ‘1‘ é.
NAZO
Biéu dd 7 - Biéu db twong quan Na,O - K,0
(theo White A.J.R & Chappell B.W, 1983)
100 [
- E
= 80 |
= s
£ s0 | e
= o R 2y =)
S a0 BT M -§a
20 1
6‘0 BID 1 (I:)D
2.1 = Q + Or +Ab
Oxidation ratio = 100 * 2Fe. 0./ (2Fe.O, + Fe()
Biéu db 9 - Biéu dd tvong quan D.I va O.R
phan loai granit loat magnetit va granit loat ilmenit
(theo Tsusue & Ishihara, 1974)
WPG
/ = w/ IR —)\\
HF

RB

post-€ O

WG granit ndi midng

Biéu d6 11 - Biéu d6 tuvong quan Hf-Rb-Ta
(theo Harris et al, 1986)

A-granit

NA20
L]
T

S-granit

Biéu dd 8 - Biéu d6 twrong quan K,0 - Na,O
phan loai I-granit, S-granit va A-granit
(theo White A.J.R & Chappell B.W, 1983)

TI102/79.90

(in maile %) (Tsusus & isnirare. 1972)

M= Mognelile series

M : granit loat magnetit I= timenite series

1 : granit loat ilmenit

V) e e ¥) V) V)

FEO/71.94 reaoy FE203/159 .68

Biéu dd 10 - Biéu db twong quan FeO-TiO,-Fe,04
phan loai granit loat magnetit va granit loat ilmenit
(theo Tsusue & Ishihara, 1974)

Syn-COLG
200

100

50

T T TTTT

an VAG

10

TTTTTT

1 ] 10
YB+TA

Biéu db 12 - Biéu dd tuong quan Yb+Ta - Rb
(theo Pearce J.A et al, 1984)
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Rock / ORG

100 | = F E
3 WPG Pt 500 | Syn-COLG ]
so f ] ) .
= S 5 300 | T
- il v ] 200 | ]
20 | 1
g:) 100 3
10 VAG+Syn-COLG - E F =
- ] so [ )
= E ] - VAG
N ] 30 |
i 1 20
2 F -
N " 1 n ' 20
3 10 30 100
¥
i
VAG+Syn-COLG : granit cung nii lia-cham méang ddng kién o am mang ddng kKién wo

Biéu d6 13 - Biéu dd twong quan Y - Nb

WPG : granit ndi
ORG : granit s8ng ndi dai duong

Biéu db 15 - Biéu d6 nhén Rock/ORG

Biéu db 14 - Biéu d6 tuong quan Y+Nb - Rb

(theo Pearce J.A et al, 1987) (theo Pearce J.A et al, 1984)

T T T TTTT

T T T TTTT

I |
K20 | Ba |
Rb Th

Biéu dd 16 - Biéu do tvong quan Q - Ab— Or
(Tuttle & Bowen. 1958)

(theo Pearce J.A et al, 1984)

RB

A: granit phan di cao
B: granit ngheo Ca
C: granit giau Ca

N- oranndiarit - diarit

BA

Biéu d6 17 - Biéu dd twong quan Q - Ab - Or
(theo Tuttle & Bowen, 1958)

Biéu dd 18 - Biéu dd tuong quan Ba - Rb — Sr
(theo El Bouseilly & El Sokkary, 1975)
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