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VA TRIEN VONG

Nguyén Kim Hoang
Truong Pai hoc Khoahoc Tu nhién, DPQG-HCM
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TOM TAT: Khu vic Sudi Linh-Song M& Pa thugc viing qugng Vinh An, phia tay nam
dsi Da Lat. Khoang hoa vang phan bé chui yéu trong granitoid thugc phic hé Binh Quan; it
hon trong déi tiép xic véi cac tram tich luc nguyén-carbonat tusi Jura thugc 2 hé tang Pak
RANng va Ma Pa. Cac da vay quanh b; bién doi nhiét dich mgnh mé 1a sericit hda, thach anh
hda, clorit hda va epidot hdéa. Than qugng dang mach, déi mach, theo cac phiong khac nhau:
chii yéu |a dong bac-tdy nam va tay bac-@dng nam; thiz yéu 1a & kinh tuyén va & vi tuyeén.
Chung lién quan véi dirt gy chinh dong bac-tay nam. Khoang vdt quang 5+20%, chi yéu
pyrit, arsenopyrit, galena, sphalerit, chalcopyrit, vang tir sinh va electrumKhoang héa c6
nguon goc nhiét dich nhiét dé trung binh- thap(125—270°C) lién quan dén granitoid vdi-kiém
hinh thanh trong cung magma ria luc dia kiéu Bong A cé vao Mesozoi mugn, thugce kiéu mé
vang-thach anh-sulphur dang mach véi 2 kiéu khoang: vang thach anh—pyrit— arsenopyrit va
vang-thach anh-sulphur da kim; day ciing |a 2 giai dogn tao san pham. Chi bi boc mon dén
phan trén cia déi giira quing nén khoang hoa vang c6 trien vong véi quy mo mo khoang nho.
Véi dac diém khoang hda trén, diém vang khu virc ndy c6 tiem nang, can duroc tiép tuc quan
tdm nghién cuzu.

Tir khda: Susi Linh, khoang hoa vang, kiéu ms, kiéu khoang, vang — thach anh — sulphur
dang mach, vang thach anh—pyrit— arsenopyrit, vang-thach anh-sulphur da kim.

Khu vyc Sudi Linh — Sdng M& Da thusc ving quing Vinh An, phia tdy nam déi sinh
khoang Ba Lat; gdm 2 vuing lién ké: viing Sudi Linh (phia déng), thuoc xa Hiéu Liém, huyén
Vinh Ciru, tinh Bong Nai va viing Song Ma ba (phiatay) thusc xa Tam Lap, huyén Phu Giéo,
tinh Binh Duong.

Sau 1975, céc thanh tao dia chat dugc xac 1ap dén nay van thé hién tinh dlng dan nhu: loat
Ban Bon (Nguyén Xuan Bao vannk, 1980), phic hé Binh Quén (Huynh Trung, Nguyén Xuan
Bao, 1979). Sau d6, loat Ban Dén duogc téch thanh diép Dray Linh (Nguyén Bac Thing va
nnk, 1986) hoic hé tang Dray Linh (Ma Cong Co va nnk, 1987); vé sau, dugc tach thanh cac
hé tang: MaDavabiak Réng (Ma Cong Co vannk, 2007).

Tir 1985, vang gbc duoc phét hién va khai thac trong déi tiép xuc granitoid véi da tram
tich luc nguyén-carbonat tudi Jura & ving Sudi Linh; dén 1994, Lién doan Pia chit 6, tim
kiém chi tiét héa. Sau d6, Cty Donavik va Cty Khodng san Bong Nai khai thac thir nghiém &
khu Téng Kho (1994-1996). Cong ty Dia chat-Khoang san 6 tim kiém danh gia diém vang
Sudi Linh vao 1995-1998. T&c gia va nnk (1998, 2001) nghién ciru bo sung xéc dinh kiéu va
ngudn gbc khoang hdavang o ddy. Piém vang Song Ma ba dugc Doan Dia chat | phét hién va
diéu tra chi tiét vao 2008.

1. PAC PIEM PIA CHAT

1.1. Pac diém dia chat khu vuc

1.1.1. bjatang
_ LH¢ tang bak Krong (4ak): Cac da phan bd rong réi ¢ phia tay khu vuc. Thanh phan
gom: bot két, sé& két xen it cét két chira voi mau xam den, chira phong phi hoé thach béac
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Sinemuri va Toaxi. Cac dabi bién ddi: sericit hod, sirng hoa manh; déi noi bi ép phién manh,
bi ca nét, dap v& theo phuong déng bic—tay nam; tdy bic-d6ng nam va a kinh tuyén. Céc da
cim déc (30+70°%) vé 2 phia, tao nép 16i. Ranh gigi trén chuyén tiép Ién cac dahé ting MADa
(BLmd). Bé day khoang 450, 500m.

2. Hé taing Ma Pa (Lmd) : Céc dalo ¢ phia déng khu vyc. Thanh phan gom: sét két,
phién sé xen it |6p bot két, sé& bot két, chira nhiéu vat chét hitu co, chira it voi, mau xam den,
phan 16p trung binh dén day. Cac da bi bién doi: sericit hoa, sirng hoa va bi dap v& nat né tao
nhiéu hé khe nut khéc nhau. Ba cam dbc 30-65° vé phiadong. Bé day khoang 400 m.

3. Hé tang Ba Miéu (N,°bm): Céc tram tich aluvi 16 kha rong réi trén céc dai doi go phia
tay nam, phu 1én bé mét phong héa béc mon cia tram tich hé tang Pak Krong. Tir dudi 1én
gom:

- Cudi di chu yéu lathach anh, chua cét, cat bot mau ndu vang, xam tro, gan két vira dén
chat, chira nudc tot. Cudi sdi mai tron tét, chon loc kém, chiém >45%; cat >40%, con lai 1a
bot. Day 2,1m.

- Sét, sét bot xen nhau, cang 1én trén cang nhiéu sé. Tram tich c6 mau xam tro loang 16,
mau nau do, nau vang, phan |6p day, gin két chat, khdng chira nuge. Day 7,1m.

4. Eluvi-deluvi D¢ ti khdng phan chia (edQ): Dién phan b hep, thuong & dia hinh +60 m.
Thanh phan gdm: cudi soi laterit, sét bot bi laterit hoa gin két yéu. Day 0,5+3,5 m.

5. Tram tich aluvi Holocen (aQ,): Phan b doc céc sdng sudi, tao cac ba boi vathém bac |
hep. Tram tich bé boi, phan dudi gom cét 1an san sdi; phan trén 1a sét, sét bot, cat bot, mau
xam, xam nau, gan két chat dén yéu. Tram tich Iong gom: chu yéu la cét va it cudi, soi. Bé day
0,5+1,5m.

1.1.2. Magma xam nhgp

Phic hé Pinh Quéan (Di-GDi/K, dq): Lo cha yéu ¢ viing Sudi Linh, cd dang gan ding
thudc khoang 40 km? varai réc céc khéi nho ¢ ving Séng Ma Ba, gdm 3 pha véi thanh phan
thach hoc:

- Pha 1: Dang thé s6t va dién 16 nho ven riatay pha ll hay thanh khdi nho doc lap tiém
nhap trong da tram tich hé ting Ma bavabak Rong, thanh phan gom: diorit sim mau hat nho.

- Pha 2 chiém phan 16n khdi Sudi Linh véi thanh phan: granodiorit biotit horblend hat
vira, monzodiorit thach anh, monzodiorit dang porphyr (déi tiép xGc trong).

- Phada mach: 1a c&c mach diorit porphyr va spesartit.

Céc thanh tao ndy xuyén cit va gy sirng hda cac da tram tich hé ting Ma Da va bak
Rong.

Trong da bién d6i c6 it khodng vat quang: chi yéu - pyrit, arsenopyrit; rat it - galena,
sphal erit, molybdenit. Céc dabi bién doi hau magmakha manh nhung khdng déu.

Céc da co tinh phan di tir gabrodiorit - monzodiorit thach anh dén granodiorit, do kiém
trung binh (Na>K). Ban chat magmalal-granit thuoc té hop da granitoid voi—kiém thanh tao &
cung magma ria luc dia kiéu Bong A ¢6 [6]. Granitoid c6 tiém niang khoang héa Cu, Mo, Pb,
Zn, Au, Ag.

1.1.3. Cdu tric - kién tgo

Céc da tram tich tudi Jura cha yéu c6 thé nam don nghiéng, cim kha dbc vé phia déng
(30+70°%), c6 thé day |a phan canh phia dong caa mot nép 16i. Cac da bi nat né véi mac do
khéc nhau.
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bt gay duoc chiathanh 3 hé chinh:

- H¢ tay bic-dong nam (290-300°%): khdng ché céc triing va khdi nang hep ciing phuong,
hoat dong chii yéu vao Kainozoi. Hé thong nay déng vai tro phén cat sau tao quang.

- H¢ dong beic-tay nam (45%): hoat dong manh mé vao Mesozoi muon va tiép sang
Kainozoi, tao nén cac khoi nang va sut xen ke !én nhau. Hé thong nay déng vai tro thuan lgi,
tap trung quang: doc theo dat gay phat trién nhiéu mach, hé mach thach anh - sulphur - vang.

- Hé & kinh tuyén: phét trién kha manh mg. Day lahé dut gdy co nhat.

2. PAC PIEM KHOANG HOA VANG

2.1. Bic diém phan bd va hinh théi cac than quing

Khoang hda vang tap trung chu yéu ¢ déi xdc gitra khi granitoid phirc hé Binh Quan voéi
da tram tich h¢ tang M& ba va bak Rong. Vang ton tai chinh ¢ dang vang ty sinh hay
electrum, xam tan chi yeu trong cac mach thach anh, thach anh — sulphur vathir yéu trong doi
bién do6i canh mach.

2.1.1. Ving Suéi Linh

Khoang héa vang phan bd chi yéu trong doi ngoai tiép xtc thudc vé phia tay khoi
granitoid thuoc pha 2, tao doi khoang hda dai>8 km, rong 2 km (chu yéu trong doi di orit).
Phan phia bic, gom céc khu: Cay G8, Tong Kho, Hoi Che, Thac B4, céac than quing phét trién
chu yéu phuong déng bic-tdy nam; phan phia nam, gdm céc khu: Lo Than, Méng Bo, ba
Dung - phét trién cha yéu phuong tay bac-déng nam; mot sd phét trién theo phuong & vi tuyén
nhu ¢ Méng Bo.

1/ Khu Cay G&: C6 5 than quing dang mach, mang mach thach anh - sulphur; méi than
quing day 0,5 +18cm, xuyén cét trong gabrodiorit va monzonit theo phuong 105+205°, doc
6+14°, cam vé ddng nam hoic tdy nam; doi chd tap trung thanh déi rong 50cm (theo Cong ty
K hoang san Bong Nai).

2/ Khu Téng Kho: Déi quang 1a hé mach, mang mach thach anh—sulphur, phét trién theo
céc hé khe nut khéac nhau; cha yéu thé nim 155085 va 320D60. Theo khai thac ciaa dan, than
quiang dang tru voi nhidu mach thach anh it sulphur, cim déc ding véi duong kinh rong
20+40m xuyén cit trong gabrodiorit, monzodiorit bi bién déi. Quing vang d& duoc khai théc
dén do sau 30m.

3/ Khu Hgi Che. Than quing |a c&c mach, hé mach thach anh ¢ it sulphur day tir 1+2 dén
10+15cm xuyén cit trong gabrodiorit, diorit vamonzodiorit b bién d6i. X&c dinh 2 than quing
chinh: S va S;. S (phia tay) ¢6 it nhat 3 mach véi thé nam 30-40D10-25 va 340D25, mdi
mach dai 100+200m; S; (phiaddng), gom it nhit 2 mach, dai 450m theo thé nim 265D50+75,
¢0 noi day 0,6m.

4/ Khu Lo Than: Than quiang S, [7] 16 dai >430m theo thé nim 220D50-53, day trung binh
0,65m (c6 noi 0,9m); gdm nhiéu mach thach anh—sulphur—vang, mdi mach rong tir 0,1 d&én
0,2m va déi da bién doi — ca né rong 10+30 cm. Than quang nam trong d6i dap va - ca nét
cia dsi ndi tiép xtc gitta khdi gabrodiorit, monzodiorit véi da tram tich hé ting MaDa Dan
khai thac khong lién tuc sau dén 20+50m. Phia bic khoang 1km, cé than quing Ss, phét trién
theo thé nam 220D60.

5/ Khu Méng Bo — Ha Dung: Than quang chinh ladei chira h¢ mach thach anh—sulphur—
vang, xuyén cit theo phuong tay tay bac—dong doéng nam (phiatay) dén avi tuyén (phia dong)
trong d6i xtc caa khéi xam nhap va da tram tich. Chang bi phan Cat vadich chuyén thanh 3
doan - 3than quang: S;, S, vaS; [7]. Trong @6, S, ¢ phiatéy, thé nam 226D 60, Xuyén cit chinh
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hop véi datram tich sirng hda; bi dich chuyén boi dut géy phuong tay bic —déng nam; S, va S;
ndi tiép vadich chuyén vé phiadéng bic, thé nam 190+200D45+60, phan bé trong gabrodiorit,
monzodiorit bi bién déi. Than quiang da ~1,5km, gdm 1 mach chinh day trung binh 1m hoic
nhiéu mach nho song song; mdi mach day tir vai cm dén 30cm; cu ly gitra c&c mach tir vai dm
dén 14+18m (¢ d6 sAu 20+55m) & S, (dai 400m, day 0,6 +1,2m) va S;; chi con 1+2 mach ¢ S,
(dai 500 m ,day 0,4-0,7m).

2.1.2.VVung Séng Ma ba

Khoang héa vang phét tricn trong doi ngoai tiép xtc phia tay khéi nho diorit, 16 & long
song Maba. bavay quanh chu yéu labot két, sét két, sét bot ket hé tang Bak Krong.

_Déi khodng héa gom déa tram tich bj bién doi c6 cac mach thach anh-sulphur-vang, phét
trien theo phuong dong bac-tdy nam khoang 500m. Béi da bi bien doi nhi¢t dich day
0,3+0,5m. b¢i khoang hoa bi dut gdy phuong téy bac - ¢éng nam phan cat va dich chuyén
thanh 2 khu:

1/ Khu I11A (¢6ng bac): Hé mach thach anh-sulphur-vang 16 dai 250m, tao doi rong 3+5m
theo thé nam 120+130D80+85; gom 1 mach day 1,0+1,4m va 3 mach nho, méi mach day
0,1+0,5m.

2/ Khu I11B (t&y nam): Hé mach thach anh-sulphur—vang [6 dai 200m; tao déi rong 2,5m
theo thé nim 120+130D80+85; gdbm: 1 mach day 0,8+1,4m va 1 mach day 0,1+0,4m. Ngoai
ra, con quan st c6 hé mach phuong tay bic-dong nam, thé nam 50+80D45+70, lahé mach thir
yéu phat trién phén nhanh tr hé mach chinh; gom 2 mach day 0,3+0,5m. Ty [é sulphur thap
(1+3%).

2.2. Céc bién dbi da vay quanh

Céc da vay quanh bj bién doi manh bsi cac qua trinh bién doi chi yéu: sericit hda, clorit
hoa, epidot hda, thach anh hda, carbonat hda nhung muc d6 thay doi tuy tirng noi; bien doi
manh sericit hda, thach anh héa, carbonat héa nhu & khu Tong Kho, Sudi Mong Bo hay sericit
hda, clorit hoa, epidot hda, thach anh hda, carbonat nhue khu Lo Than.

2.3. Thanh phan va dic diém khoang vat quing

2.3.1. Thanh phén khoang vét quing

- Ving Suéi Linh: Khodng vat quang chiém 5+20%; thanh phan (%) chu yéu: pyrit 3+10,
arsenopyrit 2+10, vang tu sinh; tha yéu: galena ~3, sphalerit ~1, chalcopyrit ~1 va eectrum.
Ngoai ra, con cd it bornit, chalcozin, covenlin. Trong mau gid dai con co it magnetit, rat it
ilmenit.

- Vung Song Ma Ha: Khoang vat quang chiém 5+12%; thanh phan (%) cha yéu: pyrit 3+4,
arsenopyrit 6+7. Trong da bie én d6i, ngod cac khodng vat trén véi ty 1& thip hon rat nhiéu.
Trong miu gid d& gap: vang ty sinh 4 hat/10kg, magnetit 1,06g/T; rat it: galena,
spha erit,chalcopyrit, ilmenit.

2.3.2. Cdu tgo va kién tric quang

_ - Cdu tgo qugng: chu yéu dang 6 vaxam tan (c&c sulphur vavang tu sinh, electrum) khong
déu dén rat khdng déu trong mach thach anh; thir yéu dang mach (cac sul phur).

- Kién trc qudng: tr hinh, nta tw hinh (pyrit, arsenopyrit, gdena) dén tha hinh
(chalcopyrit, sphalerit), nhi tuong (chalcopyrit trong sphalerit), kham (pyrit, arsenopyrit), tan
du, khung xuwong (magnetit, arsenopyrit, pyrit I).
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2.3.3. Dic diém khoang vit quang

- Pyrit: phé bién nht trong mach thach anh va it hon trong déi bién ddi canh mach. Pyrit
c6 2 thé hé. Pyrit 1: xam tan hoic tap trung thanh 6, phan bd khoéng déu; kich thudc tir
0,2+0,5mm dén 1,52mm; thudng bi nirt né va xuyén cit boi cha copyrit, galena,...; d6i khi, bi
ca nat manh mé cung arsenppyrit. Pyrit 11: hat nho dang nira ty hinh, ty hinh véi kich thudc
0,2-1mm. - Arsenopyrit: dang hat tha hinh, nta ty hinh; kich thudc 0,02+4mm, chi yéu
0,8+2,2mm; thuong di cling pyrit, xam tan khéng déu trong thach anh; ¢ noi tap trung thanh
b dac sit 2+3cm®, c6 2 thé hé. Arsenopyrit I: hat tu hinh, kich thugc 16n (chu yéu 0,8+2,2mm).
Arsenopyrit |1: hat tha hinh, kich thudc nho (0,05+0,5mm), it phé bién hon. Trong arsenopyrit
I, ¢6 vang tuy sinh, chalcopyrit kich thuéc nho chen trong khe nit hoic 1a bao thé trong
arsenopyrit I1. - Vang tu sinh: dang hat, vay, canh cay, lui liém, kich thudc tir 0,1+0,5mm dén
0,5+1,5mm; xam tan khdng déu hoac tao thanh 6 nho doc lap hay di ciing tap hop sulphur
trong thach anh. D6i noi, vang dang vi hat kéo da xen trong sphalerit. Mot so hat dang bao thé
ddng sinh trong pyrit |. - Electrum: it gap dudi kinh, hat nho, tha hinh; thuong di cling
sphalerit, chalcopyrit. - Galena: dang hat twong ddi ding thudc, kich thudc tir <lmm dén 4-
5mm. Céc hat c6 kich thuéc <1lmm thuong cé dang tha hinh méo m6, di cung sphalerit,
chalcopyrit. - Chalcopyrit: dang hat tha hinh, kich thuéc 0,005+0,1mm; x&m tan thua hay tao
dai trong mach thach anh cling cac khoang vat sulphur khéc; thuong & ria pyrit |; doi chd, tap
trung thanh d¢am hat nho ciing pyrit 11, electrum. - Tetrahedrit: 1& c&c hat rat nho, xam tén rat
thua, it gap trong thach anh va chalcopyrit. - Sphalerit: phé bién ¢am hat tha hinh, kich thudc
tir 0,3+0,5mm dén 1+2mm, dang dang thudc, thuong phan bd ven ria arsenopyrit va pyrit. Do
chd trong sphalerit, co chalcopyrit nhii tuong. - Chalcozin: rat it gap, hat nho, ty hinh thuong
di cuing chalcopyrit trén nén thach anh. - limenit: kich thugc <0,5mm, kha tu hinh trong nén
thach anh; d6i noi tap trung thanh dam. - Magnetit: thuong c6 dang hat tu hinh, dang thudc véi
kich thuéc nho (<0,2mm) phan bd rai réc cha yéu trong da granitoid bi bién d6i va it hon trong
mach.

2.4. Thanh phan va dic diém khoang vat phi quing

Khodng vat phi quang trong cac mach chi yéu la thach anh 85+95%; ngoai ra, con co rat it
epidot-zoizit va carbonat (calcit). Trong cac dabién d6i, cac khoang vat tha sinh phét trién cha
yéu l& sericit, clorit, epidot — zoizit, calcit varat it muscovit.

- Thach anh: ¢6 mau tring sita, dang hat vira-lén tha hinh; phd bién dic sit dang v dinh
hinh, it hon |& hang hdc va tinh dam xen k&. Sulphur thudng phan bé trong thach anh dang
xam tan hoic dang dai khdng déu vakhéng lién tuc. Nhiéu noi, thach anh bj ca nét hoac bi nut
né manh.

Nhiét d6 dong héa bao thé trong thach anh ciza c&c mach quing nhu sau (Bang 1).

Bang 1. Nhiét d6 dong héabao thé trong thach anh (thach anh—sul phur-vang)

Y Al an )
S So rlle_!u Viing/ Khu : .l\‘lhu;t d¢ baotheé ("C) :
TT mau khi-léng nhiéu pha Iéng-khi
1 KT4127/8 | Subi , . - - 165, 182, 199
. Mang Bo
2 KT4127/9 | Linh 325+363 233+255 219+257
3 KT4125/3 . 320, 325, 345 - 215, 219, 225, 235, 267
Lo Than
4 LK9-54/1 - - 198, 210, 230
5 KT4134 Hoi Chy 315,320,337 | 215,236 186, 210, 225
6 LT1 Lo Than 125+270, 135+220, 202+240
b 243, 261, 267, 145+160,
! G-14 Méng Bd 243+267
8 LK21 154+243
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Téng hep 315+363 | 215+ 255 125+ 267
1 Mb01 ] B 332+ 359 169 + 256
2 | MpO3 '\E")Z A 335+ 365 172+ 254

Téng hep 332, 365 169, 256

* Mdu 6+7: tham khdo tir [7]

Tir két qua ndy, co thé chia 3 khoang nhiét do (°C) giam dan: 315+365, 169267, 125+165.
Nhu vay, ca khoang nhiét do ndy ung véi cac giai doan tao khodng véi céc thé hé thach anh
khéc nhau.

- Céc khoang vt thir yéu khac. Calcit: gap rai réc, lap day trong khe nit caa thach anh
hoac pyrit; cong sinh cung epidot trong cac mach thach anh nho khéng cé sulphur. Epidot: kha
phd bién, nhét & nhitng noi d& bién d6i va thuong di cling calcit; dang hat tha hinh méo mé.
Trong c&c mach thach anh, chi ¢ rit it. Sericit: vay nho rai rac hoac tap trung thanh dam, 6
hay tia mach, lap day khe nut. Chiing phét trién trén da vay quanh nhung mat do khdng déu,
chu yéu trén plagioclas bi sericit héa. Clorit: it phd bién, chi phét trién trong da vay quanh boi
qguatrinh clorit héatrén biotit.

2..5. Ham lwgng cac nguyén to quing trong cac than quing

- Vung Suéi Linh

Céc nguyén to Au, Ag va cac nguyén t quang di kém: Cu, Pb, Zn, As,... bién d6i khac
nhau trong tirng than quiang ciing nhu gitra da vay quanh va mach thanh anh — sulphur mang
quang.

Két qua tim kiém vakhai théc dugc tong hop trén Bang 2 [7].

Bang 2.Téng hop ham lugng Au va Ag trong céc than quing & viing Sudi Linh

Than Ham lwong (/T Pa chira quan
TST Khu quiing " 9 (9'T) " qudng Ghi cha
1 |TéngKho S [35+75(TB7) Q-Py-As-Au 7
7+200 Q-Py-As-Au Cty KSPN khai théc (1986)
2 |Hai Cho S, |03+306 Q-Py-As-Au
3 | P.Hoi Cho S 10+117h/40dm® Pabién ddi 11
4 |LoThan S, 1+55 (TB 16) 10:30(TB 20) |Q-Py-As-Au
5 |MéngBo—| S;'S, |1+55 (TB16) <10+30(TB 20) |Q-Py-As-Au [7
baDyng vas, |0,2+4,6+188 Dabién ddi

Két qua phan tich 2 miu cong ngh¢ (500 kg/Imau) & Méng Bo vaLo Than [7] (Bang 3):

Bang 3. Ham luong c&c nguyén t6 trong mau céng nghé & Méng Bo (CN.1) va Lo Than
(CN.2)

Ng/ts | Au(g/T) | Ag(g/T) | As(%) | Sb (%) | Cu(%) | Pb (%) | Zn (%) | S(%) | Fe(%) | SiO.(%)

CN.1 14 44 0,72 0,75 0,20 0,11 0,03 16,1 18,88 54,12

CN.2| 175 31 6,68 0,74 0,03 0,09 0,13 4,19 6,82 74,75

Mot s két qua phan tich (hip thu nguyén tir) pho tra cac mach thach anh — sulphur chira
vang (Nguyén Kim Hoang, Nguyén Vian Mai, 1999) phan bo trén cac khu nhu sau (Bang 4).
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Bang 4. Ham luong cac nguyén t quing trong mach quing ving Sudi Linh

Céc nguyén té quing (Au, Ag g/T; con lai %)
TT SH miu Vi tri Au Ag Cu Pb Zn As Mo | Bi
1 KT 4134 Hoi Chg 2,16 0,6 91 36 27 122 8 <3
2 KT 4124/1 <0,10 0,3 103 40 47 124 <3 <3
3 KT 4124/2 <0,10 0,2 80 40 34 65 <3 <3
4 KT 4125/1 1,33 | 70,6 831 680 1470 8579 <3 10
5 KT 4125/2 080 | 251 600 1140 2220 10100 <3 6
6 KT 4125/3 Lo Than 21,26 6,3 195 790 530 | 203200 4 43
7 KT 4126/2 238 | 357 331 570 700 55900 <3 13
8 KT 4126/3 16,1 23 103 125 49 35600 <3 <3
9 KT 4126/4 2354 | 179 200 | 10100 5100 54620 5 15
10 LK9-54/1 30,06 | 224 769 680 98 | 188900 5 180
11 | KT 4127/1 . 0,58 0,4 62 27 87 1503 <3 <3
12 | KT 4127/2 <0,10 0,2 78 21 88 146 <3 <3
13 | KT 4127/6 2064 | 279 | 3540 1410 260 | 105900 3 100
14 | KT 4127/7 Méng Bo 1514 | 26,6 | 1620 7100 | 14300 | 121700 3 22
15 | KT 4127/11 0,30 14 637 210 320 3684 <3 <3
16 KT 4130 <0,10 0,5 30 24 29 171 <3 <3
17 LK1-70/1 27,76 72 135 620 380 | 200500 <3 42
18 KT 4122 béaDung 6,12 19 413 146 191 266 7 18
19 | KT 41391 0,10 0,2 52 10 56 75 <3 3
20 | KT 41392 | TéngKho <0,10 0,2 53 23 11 61 <3 <3
21 | KT 4139/3 0,86 04 49 16 29 3869 <3 10

- Vung Sbng Ma ba

Céc nguyén té quang ciing thay ddi, két qua phan tich [7] dugc tong hop nhu sau (Bang 5).

Tinh tirong quan gia cac nguyén té: Tinh tir Bang 4: Au- -Ag co mdi twong quan nghich
khéng chat chd, Au-As co méi tuong quan chit ché, Pb-Zn c6 méi tuong quan chit ché.

Méi twong quan d6, ciing thé hién trong pyrit va arsenopyrit cia cac mach thach anh-
sulphur.

Bang 5. Tong hop ham l.wong Au vaAg trong céc than quing ¢ viing Song Maba[7]

Hép thu nguyén tir (g/T) Nung luyén (g/'T)
TT | Khu " g
Au Ag Cu Pb Zn As
0,8+3,1 <0,1

1 | ma | 01348 | 01:31 19:90 5:246 | 6222 | 145-2444; | (TB171)

(TB1,36) | (TBO5) | (TB448) | (TB502) | (TB67.8) | (TB 10082)
2 B 0,22+12,2 0,1+1,2 24+73 23+170 28+98 164+6537 (1'|"OB_201’§) <01

(TB322) | (TB045) | (TB496) | (TB7L8) | (TB53,6) | (TB 13645) ’

Bang 6. Ham lwong cac nguyén t quing trong pyrit va arsenopyrit ving Sudi Linh

[ sTT | Shhigu | Céc nguyén té quing |
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Au(g/T) Ag Cu (g/T) Pb (g/T) Zn (9/T) As(9/T)
1 H.8/1-Py 19,79 277,0 5.530 4.200 1.390 109.461
2 H10/1-As 14,93 63,8 2.080 2.210 160 111.600

~ biéu ndy thé hién Vang ty sinh — Pyrit — Arsenopyrit lién quan rat chat ché. Ngoai ra, ciing
thé hién cac nguyén to Ag, Cu, Pb, Zn ciing cé mai lién quan chat ché vai Au.

Bang 7. Ham lwong c&c nguyén té trong vang tu sinh ving Sudi Linh

STT | Sb higu hat Au Ag Cu Hg | Téngcéng |Au/AutAg Ghi chu
1 1 86,915 12,919 0 0 99,834 0,87 Vang ty sinh
2 2 86,852 13,027 0,054 0 99,933 0,87 (Au thé he )]
3 3 90,348 9,968 0,023 0 100,339 0,90
4 4 89,262 10,053 0,007 0 98,322 0,90

Trung binh 88,34425 11,49175 0,021 0 99,607 0,88
5 5 78,398 20,545 0,035 0 98,978 0,79 Electrum
6 6 76,793 23,312 0 0 100,105 0,77 (Au thé he 1)
Trung binh 77,5955 21,9285 0,0175 0 99,5415 0,78

* Céc hat vang trong mau KT4139/1, duoc guid boi: Nguyén Kim Hoang (Lién doan Ban do DCMN), Tran Trong Hoa,
Ngd Thi Phuong (Vién Dia chat, Vién Khoa hoc va Cong nghé Viét Nam)

* Phan tich tai Vién Pia chdt va Khoang vdt hoc, Phan vién Sberi - Vién Han 1am Khoa hoc Nga, 2005

Theo bang 7, ty 1¢ AUWAU+Ag, tirc 12 tudi vang, phan anh cac hat vang c6 2 thé hg: tudi
0,88 tuong trng the hé | —vang tu sinh; tudi 0,78 tuong ung thé hé 11 - electrum.

3. TRIEN VONG KHOANG HOA VANG

3.1.Kiéu mé khoang

Trong noi dung bai bdo nay, dung thuat ngir kiéu mo khoang (con goi tat la kiéu mo -
deposit type): Kleu mo khoang la tap hop tw nhién cac me khoang va cac bieu hi¢n khoang san
giong nhau vé thanh phan khoang vit, hoan canh dia chat thanh tgo va nhifng nhan to dac
trung nhu: hinh thai than quang, bién doi nhiét dich, vé quan h¢ nguon goc va khéng gian véi
céc thanh tgo dia chdt nhat d@inh. Con kiéu khoang 1a kiéu ms co cling té hop cong sinh
khoang vdt [5]. O day, khéang héa la cac mach, hé mach thach anh — sulphur cé céc t6 hop
cong sinh khoang vat quang: pyrit | — arsenopyrit | — vang tu sinh, pyrit 11, arsenopyrit 11 —
galena — sphalerit — chalcopyrit — electrum; di cuing, ¢6 thach anh the hé twong tng. Nhu vy,
khoang hda vang c6 nguon goc nhiét dich, lién quan véi hoat dong magma pha 2, phuc hé
binh Quén cd thé xép vao kiéu mo: vang — thach anh — sulphur dang mach, véi 2 kiéu khoang:
vang-thach anh — pyrit - arsenopyrit va vang — thach anh — sulphur dakim.

3.2. Piéu kién hinh thanh va méi lién quan véi hoat dong magma

So sanh theo phan loai thanh h¢ quing vang theo do sau cuaN. Petrovxkaia, Y u. Xafonov,
X. Ser (1976), khoang hoa thudc loai sulphur vira voi kiéu dia héa: Au—Fe (pyrit)-As
(arsenopyrit) va Au-da kim (Pb-Zn-Cu) thanh tao ¢ gitta déi sau vira (1,5+2,5km cach mit
dat) vadei sau (>3km).

3.2.1. Cac giai dpan tgo khoang

Tién trinh tao khdang vang nhiét dich c6 thé phan chiathanh 3 giai doan nhu sau (Bang 4):

- Thach anh (315+365?C): Phét trién kh& manh, tao c&c mach tharch anh khéng quang ;heo
céc khe nut, dut gy cha yéu phuong déng bac-tay nam vaakinh tuyén, cuc bo ¢ avi tuyén.
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- Thach anh-pyrit-arsenopyrit-vang (169, 267°C): Phét trién manh, tiép tuc co tinh mach
dong trén cac mach thach anh giai doan truge. Pay lagiai doan tao san pham chinh.

- Thach anh-pyrit-galena-sphalerit-electrum (125, 165°C): Céc khe nut tach dugc tiép tuc
maé ratrén cac than quiang da hinh thanh néu trén, cuc b c6 phuong Tay Bic-Dong Nam. Day
ciing lagiai doan tao san pham chinh nhung hién nay chi thay phét trién trén vang Sudi Linh.

- Giai doan thach anh-(carbonat) (<125°C): Cuong d¢ hoat dong kién tao yéu di so voi
céc giai doan truéc, hinh thanh cac mach thach anh nho khéng quing co it calcit va rat it
epidot.

3.2.2. Méi lién quan khéang hoéa véi hogt dgng magma

- Vé khong gian, cac mach thach anh—sulphur—vang phan b xung quanh, ven ria va co
phuong tap trung toatia tir khi xam nhap granitoid nhat |a ving Subi Linh. Theo J. J. Bache
(1979), céc than quing kiéu ndy cd quan hé voi sy tién héa phirc hé magma mang tinh
granodiorit ma thuong 6 mot pha chét monzonit thach anh; theo sau, c6 mot ddy mach. Nhu
vdy, khoang hda vang nhiét dich & day c6 lién quan vé& khéng gian va ngudn gbc véi granitoid
pha 2 phirc hé Binh Quéan; theo @6, ching thuéc loai hinh phu: mo khoang dang mach c6 vang
— bac chiém wu thé vachi - kém, déng di cung.

- Vé dia hoa, granitoid phirc h¢ Dinh Quén thusc kiéu I-granit co tinh chuyén hda sinh
khoang vé quing da kim, vang (bac) [3] trong d6i Da Lat vao Mesozoi mudn thusc cung ria
luc diatich cuc kiéu Pong A ¢ [6]. Cac mach quiang ndy c6 thanh phan pht hop véi kiéu mo
mesothemal (theo Lingrend, 1933), duoc thanh tao ¢ d6 shu 1.200+4.500m, nhiét d¢o 200-
300°C, phan bb bén trong hoic gan cac khéi granitoid. Trong d6, & viing Sudi Linh, khdang
héa phét trién rit manh mé 2 kiéu khoéng; con viing Song Ma ba biéu 16 kém hon véi 1 kiéu
khoang: vang-thach anh—pyrit arsenopyrit.

Nhu vay, ¢6 thé cho rang, khoang hda vang c6 ngudn gdc nhiét dich nhiét @6 trung binh-
thip (125-267°C) lién quan ngudn gbc véi xam nhap granitoid voi-kiém pha 2 phic hé Binh
Quan.

3.3. Trién vong

Trén co s c&c tién dé va dau hiéu diachat tim kiém (yéu té khéng ché quang) thuan loi:

- Cdu tric — kién teo: Khu vuc ¢6 cAu triic céc da tram tich tuoi Jura bj cac khéi granioit
phie hé DBinh Quan tiém nhép, gay udn nép cb cau tric nép 16i phuong & kinh tuyen Hoat
dong kién tao d‘ong tgo qugng hinh thanh hai hé théng dat gdy chinh phuong Béng Bic-Tay
Nam va Tay Bic-Dong Nam; trong do, chu dao 1a phuong déng béc-tdy nam, tao khe nut téch
thuan lgi cho tich tu quiang héa.

- Magma: Céc khdi granitoit gom phal vapha2, _phic hé Binh Quan thuoc kiéu I-granit
c6 lién quan dén sy phan b trong khéng gian va nguon goc véi khoang héa Au, Ag, Cu, Pb,
Zn vao Mesozoi mudn; trong dé, pha 2 1a pha xam nhap chinh, lién quan nguon goc voi
khoang héa. Khoang héa co nguén gdc nhiét dich, dang mach phan b trong dai tiép xuc (noi
vangoai tiép xuc) chung quanh va phan nao dinh huéng toatiatir khdi xam nhap nay chi yéu
véi pha 2. Nhu vay, cac daphal chi lamdi truong chira quang.

- Bién d6i hau magma: kha manh mé va phé bién, dac trung c6 lién quan dén khoang héa
vang nhiét dich, gdm céc qua trinh chu yéu: sericit hoa, clorit hda, epidot hda, thach anh hda,
carbonat hda, thé hién lién quan khoang hda vang theo phuong dong béac-tay nam.

- Trong sa: Ngoai trir noi gan than quing, c6 cac vanh phan tan vang bac |1 (6=15h/ dm®),
[11; con c6 vanh bac | (1+5h/ dm®) bao trim khéi Subi Linh vavanh bac 11 véi dién tich 10 km?
phan bd kéo dai phuong ddng béc-tay nam tring véi doi quang.
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- Bja hoa: Ving Sudi Linh, cac vanh phan tan dia hoa thi sinh [7] ¢6 luc twong quan theo
chiéu giam dan cé&c nguyén tb chi thi bién doi: LO Than Ag-Pb-As-Zn-Cu; Méng Bo Ag-As-
Cu-Zn-Pb; Ba Dyng Cu-Zn-Pb vaboi 73 As-Cu. Cac nguyén té nguyén sinh trong céc mach
quiang: Au-Ag tuy c6 mdi twong quan nghich khéng chat chg, nhung Au-As va Pb-Zn ¢ moi
tuong quan chat che (Bang 4, 6). Vung Song Ma ba, cac nguyén t6 Au, As, Ag, Cu, Pb, Zn
nguyén sinh c6 bi¢ én ddi tao nén mdi tuong quan kha chit ché va sy bién déi gitta cc nguyén
to trong mach quing va da bién doi canh mach thé hién Au lién quan mat thiét véi cac nguyén
td: Ag, As, Cu, Pb, Zn (Bang 5) - |a nguyén té chi thi cho khoang héa [7]. Theo S. V.
Grigorian (1975), ddy phén d6i dung cia vanh phan tan nguyén sinh trong cac mé vang nhiét
dich nhiét d6 trung binh tir duéi 1&n: (Co, W, Be)-Bi-(Sn, Mo)-Cu-Au- Zn-Pb- (Ag, As, Sb), t6
hop Au-Ag-Cu-Pb-Zn-As-Sb biéu hién cho s b6c mon & phan trén (ddi trén) cin cir vao s
ting cao ham lugng caa toé hop c&c nguyén t trén nhit 1a As va Sb. Do do, ¢6 thé du doan
ham lugng vang theo chiéu sau s3 tang. Biéu ndy dugc chirng minh: ham lwong Au trong mach
thach anh & ¢ sau 50m trong céc 16 khoan LK1 va LK 9 [7] dat 3 27 g/T.

- Bia vat ly: Ving Song Ma b4, ngoai c&c than quing |6 ra dugc phét hién biang cac cong
trinh khai d&o, tai liéu diavat ly ciing thé hién céc di thuong ma rong vakéo dai hon.

- Kiéu khoang héa: Khoang héa vang thugc kiéu mo vang-thach anh-sulphur dang mach,
co ngu0n goc nhi¢t dich nhiét do trung binh-thip (125+267°C). Day la kiéu mo khoang co
trién vong & mién Nam Viét Nam néi chung va dsi BaLat néi riéng & quy mé nho dén vira

C6 thé nhan thiy, khoang hda vang thuoc kiéu mo khoang c6 trién vong; véi mic do boc
mon dia chit va dia hda hién nay, mac d6 béc mon quing tir trén dén giira than quing. Ving
Sudi Linh, c6 hoat dong khoang héa vang — thach anh — sulphur nhiét dich manh hon, phan bb
rong ré hon ving Song Ma ba nguoc lai, mac do béc mon quing ¢ ving Subi Linh co thé
sAu hon. Nhu vay, c6 thé danh gia so bo, khoang hda vang con trién vong véi quy mé nho.

GOLD MINERALIZATOIN FEATURES OF SUOILINH —SONGMADA
(LINH SPRING —MADA RIVER) AREA AND ITSPROSPECTS

Nguyen Kim Hoang
University of Science, VNU-HCM

ABSTRACT: Suoilinh—Songmada area is situated in Vinhan ore region, in the SW of
Dalat zone. Gold mineralization in this region occurred mainly in granitoid of Dinhquan
complex, some of them are found in terrigenous-carbonate sedimentary rocks of formations:
Dakrong and Mada. The host rocks were strongly altered mainly by sericitization,
quartization, chloritization, and epidotization. The ores deposits were formed in veins, zones
of veins that their direction is different: mainly in NE-SW, and NW-SE; secondary in sub-
longitude and sub-latitude. They are related to main fault in NW-SE direction. The mineral
associations are mainly presented by pyrite, arsenopyrite, galena, sphalerite, chalcopyrite,
native gold, and e ectrum, occupying 10-20%. The gold mineralization genesis is low-medium
temperature hydrothermal, (125+267°C) related to calc-alkaline granitoid which was formed
in magmatic arc of active continental margin of ancient East Asia type, developed in Late
Mesozoic. The ore deposit type is vein-shaped gold-quartz-sulfide; mineral types are: gold-
quart-pyrite-arsenopyrite and gold-quartz-polymetallic sulfide. With the above-mentioned

Trang 112



TAP CHi PHAT TRIEN KH&CN, TAP 12, S0 10 - 2009

features of spatial distribution and mineralization, gold mineralization of the Suoilinh—
Songmada area has high potential which should be studied more.

Key words. Suoilinh, gold mineralization, ore deposit type, mineral type, vein-shaped
gold-quartz-sulfide, gold-quart-pyrite-arsenopyrite, gold-quartz-polymetallic sulfide
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: uyén cit diorit
tang Bak Rong bi phong hda, vé vun dugc dan khai thac bang giéng
biem |6 MD3 theo mach ¢ Lo Than.

Piém 16 KT4125

Vang ty sinh dang cu girng , xam tén cung pyrit trong Vang tu sinh (Auts) tap hop dang o xam tan khong
mach Q — S—Auvung Séng Ma ba. déu trong mach Q —S— Au vung Suodi Linh.
M4u gia déi. MP03 M4iu cuc. SL.04

Vang ty sinh (Aut)dang hat dai trong chal copyrit rit I bi chen lan boi chalcopyrit (cha) va electrum
nhit teong cung sphalerit (sph) voi tan du Pyrit 1. (ele) xuyén cat qua chalcopyrit.
M3&u khoang tuéng MB3 MAu khoéng tuéng HC1
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Mach nho arsenopyrit 11 xuyén cat arsenopyrit 1. T4 hop: Pyrit | —arsenopyrit | (As)— chalcopyrit (cha)
Mau khoang tuéng SLH1/1B Mau khoang tuéng HC1
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BAi tich Holocen: cat bét, san séi
HB tAng Ma Da: sét két phign sét xen bt kat,
cat két o chiia hoa thach déng vat

HE tAng Dak Krong: bt ket sét bot két, da phién
56t xen cat két, chifa hoa thach déng vét.

B- KHOANG SAX
D61 quing: a- xdc dinh; b- dy dodn

Phie hé Binh Quan:
Pha dd mach: diort porphyrit.
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Ranh gigi dia chit: a- xdc dinh; b - dy dodn.

Dut gdy va hudng dich chu_\'én
Mach thach anh - sulfur: a - xdc dioh; b - dy dodn.

Thach anh lin cd sulfur

Mach thach anh dy dodn theo Dia vit Iy

Cong trinh hao va so higu.
Céng trinh gifng: 50 hiéu (tu s0); do siu mét (mau s6).
Ham lugng Au theo két qua Trong sa (Ts: hat/mau)
Piém di thuong dia vit 1y
Miu: LM- Lit mong, Ht- Hip th nguyén tir, Gt- Quang pha
Si- Silicat, NI- Nung luyén, Gd- Gid dai, Kt- Khodng t udng
Vanh phin tin ving bic 11T (au-11T)
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PAC PIEM PIA CHAT, THACH HQC KHOANG VAT, THACH BIA HOA
CUA GRANITOIT KHOI XUAN THU, HUYEN MINH LONG
TiNH QUANG NGAI

LéPrirc Phic, Tran Phi Hung, Tran Pai Thing
Truong Pai hoc Khoahoc Tu nhién, PHQG-HCM
(Bai nhdn ngay 08 thang 01 nam 2009, hoan chinh siza chiza ngay 10 thang 06 nam 2009)

TOM TAT: Céc da granitoit khoi Xuan Thu duroc lién hé vao thanh phan cia phic hé
Ba Na (Bdn Chiéng) trong cong trinh Po vé Ban do Dia chat va tim kiém khoang sin ty 1¢
1/50.000 nhém tor Quang Ngai (Than D¢ Duyén va nnk, 1999). Tai liéu nghién cizu ciza nhom
tac gid triong Pai hoc Khoa hoc Ti nhién Tp Ho Chi Minh cho thdy céc thanh tao xam nhdp
cua khdi chi yéu gom cac da granit biotit, granit hai mica hat vira-lon va granit biotit, granit
hai mica hat nhé. Pha @4 mach phé bién cac da aplit, pecmatoit, granit porphyr... cac ghi
nhdn tai thuc dia cia ching téi khéa phu hop véi tai liéu do vé dia chat do cac nha Pia chdt
lién doan Ban do dia chat Mién Nam ¢4 nghién cizu trong khu viec. Bai bao nay chi yéu di su
vao nghién cizu ddac diém thach hoc-khoang vat, thach dia hda cia granitoit khoi Xuéan Thu,
lam r& thém mgt burdc vé thanh phan vit chdt, thir tie thanh tao khoang vdt, lugn gidi nguon
goc thanh tgo cia granitoit khoi Xuan Thu va cac qué trinh khoang héa lién quan véi ching.

1.PAC PIEM PIA CHAT

Khdi Xuan Thu nam céach huyén ly Minh Long, tinh Quang Ng& khoang 7 km vé phiatay
bdc, c6 dang dang thudc, vei dién 16 khoang 55km2. Granitoit ciia khdi xuyén cit qua cic da
bién chét thuoc loat Song Re (PR1 ) gom cac déa plagiogneiss amphibol-biotit bi phlen héa
manh. Ngoai ra trong vlng con gap mot sb tang lan cua d& gabro va gabrodiorit c6 cu tao
gneis va ciu tao dinh huéng manh caa phtc hé An Loi. Ranh gigi trén caagranitoit khdi Xuan
Thu dugc ghi nhan bi céc dai mach gabrodiabaz phirc hé C Méng xuyén cit qua & phia nam
[5]. Céc thanh tao xam nhap cia khbi gom cé 2 pha xam nhap va pha da mach. Pha xam nhap
chinh Ia granit sdng mau, granit 2 mica hat vira-lon; pha xam nhap phu gém cé granit sang
mau, granit 2 mica hat nho-vira; pha dd mach [a granit aplit, pecmatit.

2PAC PIEM THACH HQC-KHOANG VAT

Céc thanh tao xam nhap granitoit khéi Xuan Thu cé thanh phan khoéng vat cha yéu bao
gém plagiocla, feldspar kali, thach anh, biotit, muscovit...

Granit sdng mau, granit 2 mica hat |én mau xam sang, hat 16n, ciu tao khdi, ddi chd cac
khoang vat sip xép dinh hugng. Thanh phan khoang vat bao gom: plagiocla 20-35%, fenpat
kali (octocla va microlin): 25-30%, thach anh 25-35%, biotit 10%, muscovit 5%. Khoang vt
phu gom co: zircon, apatit, rutil. Céc khoang vat thir sinh: kaolin, sericit, clorit, xotxurit,
epidot.

Plagiocla gom 3 thé hé: Plagioclathé hé 1 (oligocla-andesin; No30-32) céc tinh thé c6 cau
tao da hop tinh abit, mot sb c6 ciu tao doi trang. Kich thudc tir 0.3x1.2mm dén 1.5x3mm.
Plagiocla thé h¢ 2 (albit): 1a nhitng hat nho kich thudc 0.1-0.2mm, phét trién thanh cum, dam
trong octocla hoic thay thé octocla dugi dang pectit kiéu thay thé. Plagiocla thé hé 3 kich
thudc nho 0.2x0.3mm dén 0.25x0.5mm, thudng tap trung thanh cum, d&m ciing thach anh thé
hé 2 thay thé octocla hoic cit ngang mach albit.
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Fenpat kali gom 2 thé hé: Fenpat kai thé he 1 (octocla): kich thudc thay doi tur
0.75x1.5mm dén 5x3mm, thudng co cau tao pectit. Da sd bi bién doi sericit hod, muscovit hoa
manh. Fenpat kali thé h¢ 2 (microlin): céc tinh thé c6 dang tim nira ty hinh, cau tao song tinh
mang luéi thay thé plagioclal, octocla. Thanh phan héa hoc (%) caa fenpat kali: Si02=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 luong (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 gém 2 thé hé. Thach anh thé hé 1: dang hat tha hinh, kich thuéc tir 1x1.5mm
dén 2x2.5mm, nhiéu chd tap trung thanh cum, ranh gidi giira cac tiét dién thuong cd dang rang
cua, méo mo (thay thé octocla va bi thay thé boi thach anh thé hé 2). Thach anh thé hé 2: cac
hat nho tha hinh, kich thudc 0.4x0.6mm dén 1x1.5mm thudng di cling muscovit phét trién doc
ven riahay 14p day khe nut thach anh thé hé 1.

Biotit: c6 dang tim, vay kéo dai, 1 phuong cé khai rd, kich thudc dao dong tir 0.5x1mm
dén 1.5x2mm. Cong thirc da sic Ng-nau>Nm-nau vang>Np-vang nhat. Biotit bi clorit hoa cd
mau luc hay muscovit thay thé ven ria. Céc tam biotit thuong kham zircon, apatit va chira cac
bao thé quing den, khong thiu quang. Thanh phan héa hoc (%) va cac nguyén té (ppm) caa
biotit: Si02=41.54; Ti02=1.49; Al203=24; Fe203=4.31; Fe0=11.95; MnO=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=38.6; Ga=22.2.

Muscovit: khéng mau, o néi cao, co dang tim, vay kich thuéc 1x1.5 mm phét trién doc
khe niit hay gam mon céc khoang vt bictit, plagiocla (1), fenpat kali. Thanh phan héa hoc (%)
va ham luong céc nguyén t6 vi luong (ppm) cia muscovit: Si02=46.88; Ti02=0.37,
Al203=31.97; Fe203=1.42; Fe0=2.45; Mn0O=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; M0=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 try, dang chdp, c6 riém phong xa den bao quanh, kham trong bictit.

Apatit: cd dang que dai kham trong biotit, muscovit.

Khodng vat phu trong mau gid dai gom co: ilmenit: tir rat it ¢én 1,06 g/t; zircon: 0,14g/t;
pyrit: >0,006; limonit: tir it dén 1,06g/t; psilomelan: 4,26g/t. Cac khoang vat co mat véi ham
lwong rat it gdbm cod: magnetit, hematit, turmalin, monazit, granat, apatit, rutil, anata,
molipdenit, casiterit, galena, pyromocfit.

Granit sdng mau, granit 2 mica hgt nhé-vira: Thanh phan khoéng vat da pha 2 gom:
plagiocla (35%), fenpat kali (25-30%), thach anh (30-60%), biotit (1-5%), muscovit (10-30%);
khoang vat phu: zircon, apatit, toucmalin, octit, rutin; khoang vat thi sinh; kaolin, sericit.

Plagiocla gdm 2 thé hé: Plagiocla thé hé 1 (oligocla-andesin; No28-34): kich thudc thay
ddi tir 0.75x1mm dén 1.5x2.5mm, ciu tao da tinh abit khdng déu. Phin nhan céic tim
plagiocla thuong bi sericit hda va muscovit hda va bi thach anh, octocla gim mon ven ria, mot
sb hat con lai tan du kham trong octocla. Plagiocla thé hé 2 (albit; NO 9): kich thuéc nho
0.1x0.3mm, da sd ¢6 ciu tao song tinh albit rd. Ching phét trién & dang pectit ting truong,
mot sd thay thé doc theo ranh gisi cac hat microlin.

Fenpat kali gdm 2 thé hé: Octocla ¢ dang tim dang thudc, nira ty hinh hay tha hinh, kich
thuge phd bién tir 1x1.5mm dén 1.5x3mm. Céc hat octocla bi kaolin hoa nhe, duong vién hat
méo mé do bi gim mon bai muscovit, thach anh. Da sd 6 ciu tao pectit tang trudng (dang tia
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mach dinh hudng) va pectit kiéu thay thé (albit héa). Fenpat kali th? h? 2: Microlin ciu tao
song tinh mang ludi. Ching thay thé octocla, plagioclal.

Thach anh gém 2 thé hé: Thé hé 1 c6 dang dang thudc, 6 nhidu duong nat. Kich thudc
I6n 1x.5mm dén 3x7mm. C&c hat thach anh thuong bi muscovit thay thé doc theo khe nut.
Thach anh thé hé 2: dang hat nho tha hinh, ¢d kich thugc tir 0.3x0.5mm dén 0.5x1mm phét
trién doc theo ranh giéi cia fenpat kali hay 1ap day khe nirt caa thach anh thé hé 1 va thuong
di cung véi muscovit.

Biotit gdm 2 thé hé: Biotit thé hé 1: c6 dang tim dai, kich thudc 0.5x1mm. Hau hét bj
muscovit hda, mot sb bi clorit hda manh. Biotit thé hé 2: tap trung thanh tirng cum, dam dang
vay nho kich thugc 0.1x0.2mm, phét trién trong thach anh thé hé 2. Pa sic manh: Ng-luc nau
>Np-luc vang. Céc tiét dién con chira cac bao thé octit.

Muscovit: kich thudc tuong dbi 16n 2.5x3mm. Ching tao thanh dam, riém muscovit héa &
ria hay toan bo céc tam biotit. Ngoai ra con gap muscovit thay thé doc ven ria, khe nat caa
plagioclathé hé 1, fenpat kali.

Zircon: lanhitng bao thé trong biotit, muscovit, thach anh.

Apatit: tap hop dang que khéng mau, do ndi cao, tap trung thanh cum moc xen trong
muscovit, thach anh thé hé 2.

Turmalin: thuong cd dang 6, da sic manh: Ng-luc thim> Np-luc vang.

Khoang vat phu trong miu gia dai: manhetit: 0,1g/t; limonit: 2,57g/t. Cac khoang vat c6
ham luong rat it: ilmenit, toucmalin, woframit, limonit, hematit, zircon, apatit, pyrit, rutil,
anata, chancozin.

DA mach granit aplit: Thanh phan khoang vat bao gom: plagiocla (30%), fenpat kali
(~35%), thach anh (25%), muscovit (5%),...

Plagiocla: gom 2 thé hé. Plagioclathé hé 1 (oligocla-andesin NO 30): céc tiét dién co kich
thude phd bién tir 1x2mm dén 1x3mm. Pa sd ciu tao song tinh da hop kiéu albit nhung mot sb
c6 ciu tao déi trang phan nhan bj sericit hda. Plagioclathé hé 2 (albit, NO9) C&c tiét dién it bi
bién doi so véi plagiocla thé hé 1. Plagiocla thé hé 2 tap trung thanh cum, nam chen lan giira
ranh gi¢i cac khodng octocla, thach anh.

Fenpat kali gdm 2 thé hé: Octocla c6 hinh dang tha hinh, kich thuéc nho 0.7x1mm. Pa sb
0 CAu tao pectit. Octocla bi muscovit, microlin hda. Microlin c6 dang nira tu hinh, kich thuéc
tuong ddi 16n 2x2.5mm c6 ciu tao song tinh mang ludi, ven riathuong bi muscovit hda.

Thach anh gém 2 thé hé: Thach anh thé hé 1: c&c hat tha hinh, kich thudc thay doi tur
0.6x0.6mm dén 3x6mm, tiét dién c6 nhidu duong nit ngang. Thach anh thé hé 1 va octocla
thuong tap trung thanh cum, dam vai kich thuée rat nho do bi ca nét, ven ria con bi muscovit
gam mon. Thach anh thé hé 2: 1a nhitng hat nho tha hinh nam xen trong octocla, chiing thuong
di ciing muscovit 14p day khe nut caathach anh thé hé 1.

Muscovit: khoang vat c6 dang tim, vay, nam rai réc hay sip xép dinh hudng; ching thay
thé, gam mon plagioclathé hé 1, octocla, microlin, thach anh thé hé 1.

Apatit: gdm tap hop céc hat dang que dai hay ding thudc co chira bao thé quiang, nam rai
réc trong muscovit, thach anh thé hé 2.
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Anh 1. Dagranit 2 mica. Plagioclathé h¢ 2 (albit) Anh 2. Pagranit 2 mica. Orthocla co ciu tao
vathach anh tap trung thanh cum, dam thay thé pertit thay thé dang mach chen lan theo khe nut
orthocla. XTF1. 2Ni+; 10xx5x vasau d6 bi plagioclathé hé 3 (albit) [anhirng

lang tru cit ngang. XTFL. 2Ni+; 10xx5x

2 o
_— : Ca

M,

Anh 3. Pagranit 2 mica hat l6n. Mircolin (felspat Anh 4. Baapogranit (albit héa). Albit ban c&

kali thé hé 2) cd cau tao song tinh mang thanh nét. (plagioclathé hé I1) bi muscovit thay thé. Mau
MAau XT 1/5; 2Ni+; 10xx5x XT 10; 2Ni+; 10xx5x

3PAC PIEM BIEN POl SAU MAGMA

Céc da granitoit khdi Xuan Thu bi bién dbi hau magma kha manh m& nhung khéng dong
déu. Giai doan magma thuc syr. Cé&c khodng vit tao da chinh duoc két tinh tir dung thé thanh
tao cac khoang vt thé hé |: plagioclas |, orthoclas, thach anh |, biotit | va cac khoang vat phu
nhu ilmenit, monazit, limonit, hematit, zircon, apatit, rutil, anata, pyrit, molipdenit, galenit. o]
cudi giai doan magma (magma muon) dudi anh huéng caa dung dich nhiét dich, cac khoang
vit tao da bi bién d6i khdng dong déu va thanh tao céc khoéng vt thir sinh nhu chlorit, kaolin,
sericit... va céc khoang vat quing. Giai doan pegmatit. Trong giai doan nay, cac khoang vat két
tinh tir céc dung nham silicat tan du giau chat bbc thanh tao pegmatit dang mach, 6 ¢6 thanh
phan gdm céc khoang vat thach anh-feldspar-turmalin. Ching thudc kiéu pecmatit sach (khéng
trao dbi thanh phan voi da vay quanh). Khodng héa lién quan dén kiéu pecmatit sach co cac
khoang sang feldspat, muscovit va cac khoadng vat dat hiém, uranit. Cac qué trinh bién chét
trao doi sau magma. 1. Giai doan kiém sém. O giai doan ndy xay ra 2 qué trinh: albit hoa,
microlin héa ciia da nguyén thity thanh tao plagioclas thé hé 11 (albit) vamicrolin. 2. Giai doan
rira lia axit qua trinh ndy thanh tao cac khoang vat muscovit va thach anh thé h¢ 11 va khoang
vat phu 1a turmalin. Chlng |a san pham cta céc qué trinh bién d6i greisen hda, muscovit hda
vathach anh héa. 3. Giai doan kiém muon. Céc khoang vit dugc thanh tao gdm c6: plagioclas
I11; quang; rutin; orthit
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4PAC PIEM THACH HOA

Thanh phan thach héa cho thay granitoit khi Xuan Thu cé ham luong céc oxit va ham luong
khoéang vt tinh theo phuong phép C.I.P.W (bang 1) nhu sau:

Bang 1. Thanh phan thach héa (%) caa granitoit khéi Xuan Thu

S6 hiéu mau XT15 XTF1 XTF1* XT7 XT5 XTRF2 XT3/2 | XT3/2*
Pha Phal Phal Phal Pha1l Phal Pha 2 Dbamach
Ténda Granit Granit Granit Granit Granit Apo_- Granit Granit
2 mica 2 mica 2 mica 2 mica 2 mica granit aplit aplit
SO, 72.60 73.20 73.29 74.31 74.00 74.60 72.18 74.43
TiO; 0.38 0.22 0.16 0.22 0.25 0.15 0.09 0.02
AlOs 13.04 13.28 14.08 1321 13.27 13.32 15.61 15.05
Fe;Os 1.16 0.53 113 1.69 129 0.15
FeO 3.01 3.01 217 1.66 215 1.25
FeO* 4.05 3.49 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 0.31 0.04 0.13 0.15
Ca0 1.05 0.67 0.77 0.68 0.40 0.43 0.49 0.35
Na,O 2.59 2.95 314 2.99 2.87 3.25 5.30 5.05
K20 5.23 4.60 4.95 451 5.10 4.00 3.19 3.39
P,0s 0.12 0.15 0.19 0.15 0.10 0.16 0.21 0.27
MKN 0.17 0.28 1.02 0.22 0.27 021 0.45 0.82
Total 99.97 99.17 99.67 99.94 99.95 99.64 99.07 99.98
SO, 0.00 0.00 0.01 0.00 0.00 0.04
H,O- 0.00 0.12 0.00 0.00 0.16 0.04
K,O+Na,O 7.82 7.55 8.09 7.50 797 7.25 8.49 8.44
K,O/NaO 2.02 1.56 1.58 151 1.78 1.23 0.60 0.67
ASl 1.10 1.20 1.18 1.20 121 1.27 1.20 1.19
Q 3121 33.31 33.07 34.94 34.25 36.69 25.73 29.74
or 31.63 28.01 30.36 27.24 30.82 24.24 19.01 20.18
ab 23.81 27.30 29.27 27.45 26.36 29.93 47.99 45.69
an 453 242 2.68 245 1.36 112 1.07 0.03
C 1.67 291 2.96 2.83 284 3.63 3.36 3.39
hy 511 4.83 1.09 3.26 1.99 2.46 211 0.42
mt 124 0.57 0.00 121 181 1.38 0.16 0.00
il 0.54 0.32 0.10 0.31 0.36 021 0.13 0.03
ap 0.26 0.32 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 sang mau, granit 2 mica hat vira-lén cd ham luong (%) SiO2 tir 72,60 dén 74,31;
Na20 tir 2,59 dén 3,14; K20 tir 4,60 dén 5,23. Tong kiém tir 7,50 dén 8,09. Ty sb kiém
K20/Na20 tir 1.56 d¢én 2.02. TiO2 tir 0,15 dén 0,38; Al203 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%; abit tir 23,81 dén 29,27; anoctit tir 1,36 dén 4,53%.

Granit sAng mau, granit 2 mica hat nhé-vira: SiO2: 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; Ca0: 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 tur 3,19 dén 3,39.
Tong kiém tir 8,44 dén 8,49. Ty sd kiém K20/Na20 tir 0,60 dén 0,67. TiO2 tir 0,09 dén 0,02;
Al203 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%; octoclatir 19,01 dén
20,18%; abit tir 47,99 dén 45,69; anoctit tir 1,07 dén 0,03%.

Nhin chung, c&c thanh tao granit nghién ctru thé hién xu huéng giam dan céc oxit TiO2,
MnO, MgO, Ca0 va K20 nhung ham lugng Na20 lai ¢6 xu huéng ting theo huéng ting dan
do acid (tir cac dapha 1 sang céc dapha 2). Buong biéu dién xu hudng tién héa chung cia cac
oxit AI203, FeO* vaP205 theo chiéu tang dan cia SiO2 hau nhu nam ngang it thay doi.

Granitoit khdi Xuan Thu thudc loai granitoit cd do acid cao voi khoang dao dong hep
(802 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 dong véi granit, locogranit, granit & kiém (pha xam nhap)
va alaskit (pha d& mach) theo phan loai cia Bogachiov, 2001 (hinh 1). Pha xd&m nhip chinh
ludn c6 ty sd kiém K20/Na20 Ién hon 1 dao dong tir 1.23 dén 2.02 cho thiy ching thuoc
kiéu kiém kali-natri. Tong sit (FeO*) tir thap dén trung binh (0,43 4,05%) so Véi tong kiém
(7,25 8,49%) va ham luong MgO réat thap (0,04 0,58%) do d6 theo phan loai cua Irvine &
Baragar chiing thugc loat granit véi-kiém (hinh 2).

Céc phan loai ¢ trén phu hop véi phan chia loat magma theo Peccerillo R. & Taylor,
granitoit khdi Xuan Thu thudc loat voi kiém cao kali (hinh 3). Theo phan loai caa Chappel va
White ching thudc loat S-granit (hinh 4).

So séanh granit khéi Xuan Thu vai granit kiéu S-Hercini theo Pitcher, 1982, granit kiéu S
theo Cobbing, 1992 va Condie K. C. 1988, 1997, c&c d& co cac diém twong dong nhur sau:

- Thanh phan thach hoc: gdm granit sdng mau va granit 2 mica véi thanh phan bién thién
hep. Tai liéu nghién ctu dia chit cho dén hién nay chwa ghi nhan s ¢ mat caa céc thanh tao
phun trao di kem.

- Trong thanh phan khoang vat mau biotit c6 mau nau dé rat dic trung. Thanh phan héa
hoc cua biotit cd ham lwgng nhdm cao (A1203=24%), ham lugng titan cao (Ti02=1.49%),
ham luong sit cao (Fe203=4.31%; FeO=11.95%) ham luong mangan va magie thap
(Mn0=0.6%; MgO=2.85%). Khoang vat fenpat kali trong da thuong thanh tao nhirng tinh thé
co kich thuéce lon.

- Khoang vat phu trong mau gid dai: manhetit: 0,1g/t; limonit: 2,57g/t. Ngoa ra con gap
ilmenit, turmalin, woframit, limonit, hematit, zircon, apatit, pyrit, rutil, anata, chancozin.

- Thanh phan khoang vit tinh theo C.I.P.W cho thiy cac d& cd ham lwong corudum kha
cao tir 1,67 dén 3,63%, magnetit tir 0 dén 1,81%, ilmenit tir 0,03 dén 0,54%.

- Ty sb mol Al203/(Na20+K20+Ca0) luén |6n hon 1.1 vadao dong tir 1.1 dén 1.27.

- Ham luong céc nguyén té Ba, Sr thip nhung ham lugng cia Rb caa granitoit khdi Xuan
thu cao hon clack (bang 2).

Nhitng dic diém néu trén con cho thiy granitoit khéi Xuan Thu gan gii véi kiéu granit
tiéu chuan [4].

Nhu vay, cac nghién ciru thanh phan khodng vat, thanh phan héa hoc cia granitoit khoi
Xuan Thu da chirng minh ching tuong dong véi kiéu granit tiéu chuan; thuoc loat voi kiém
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cao kali, kiéu kiém kali-natri, kiéu S-granit va duoc hinh thanh tir dung thé magma c6 ngudn

gdc vo (granit palingen) [4].
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5PAC PIEM PIA HOA

Nghién ciru dic diém nguyén t6 vét cua granitoit khdi Xuan Thu (bang 2; 3) cho thay cac
nguyén to lithophyl c6 ham lugng Rb cao hon clack, ham luong Ba, Sr thap hon clack, ham
lugng Pb thap hon clack (0,26 dén 0,76 lan). Ty so K/Rb dao dong tur 50,17 dén 137,35 lan;
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Rb/Sr dao dong tir 5,30 dén 64,47 lan. Bal'Sr tir 2,67 dén 4,42 1an. Nném nguyén t6 tr?2ng 1 2c
m?nh (HFS) c6 Sc, U, Hf, Nb, Ta cao hon clack; cac nguyén t6 c6 ham luong thap hon clack
bao gom La, Ce, Nd, Yb, Y, Th, Zr. Cacty sd Th/U dao dong tir 1,16 dén 7,03 lan; Zr/Hf tir
10,65 dén 96,12 1an va Nb/Ta tir 1,20 dén 7,84 lan. Céc nguyén té chuyén tiép c6 ham luong
cao hon clack bao gdm Co, Ni. Cac nguyén té thap hon clack bao gom V, Cr, Cu, Zn. Céc
nguyén t5 Sn, W, Mo, Li, Sh, Bi cao hon clack, trong d6 ham lwong Bi cao hon clack tir 289
dén 312 lan.

bic diém nguyén té vét cua granitoit khéi Xuan Thu cd sy gan giii vé6i thanh phan caa
granit loat bimodal, loat pliumazit kim loai hiém [4] ¢ nhitng dac diém:

- Ham lugng Rb cao nhung Bava Sr thap.

- Ty lé Ba/Rb thap, trung binh 0,36 |an, dao dong tir 0,05 dén 0,65 lan.

- Ty lé K/Rb cao, dao dong tir 50,17 dén 137, trung binh 77,40 lan.

- Ty & Nb/Tatrung binh dat 4,07 1an, deo dong tir 1,2 dén 7,84.

- Ty lé Th/U trung binh dat 3,24 1an, dao dong tir 1,16 dén 7,03 lan.

- Pagiau cac nguyénté Li, Sn, W, Nb, Ta

Két qua chuan héa cac nguyén té caa granitoit nghién ciru véi granit sbng nii giita dai
duong (ORG) theo Pearce JA. et al.,1984, cac nguyén t6 linh dong nhu K, Rb, Ba, Th déu cao
hon ORG rét nhiéu. Trong nhém nguyén té HFS c&c nguyén t5 Nb, Tava Ce cao hon ORG tur
1.2 &én 12.5 1an; c&c nguyén tb Hf, Zr, Sm, Y va Yb c6 ham lugng nghéo hon ORG (thap hon
tir 0,13 dén 0,54 lan). Pudng biéu dién két qua chuan hda xut hién di thuong am cia Ba trong
nhom céc nguyén t6 linh dong va di thuong duong cua Sm trong nhom céc nguyén té kém linh
dong (hinh 5). Sy lam giau céc nguyén t6 nhém lithophil (LIL), di thuong @m Ba va ham
lwong thdp cac nguyén to Hf, Zr, Sm, Y va Yb phan anh nguén géc vé caa dung thé magma
Tuy nhién cac nguyén t6 Ta, Nb va Ce c6 ham lugng ting cao, di thuong duong cua Sm cho
thay chiing dugc thanh tao tir dung thé magma khdng chi don thuan c6 ngudn goc vo. Trong
thanh phan nhdm nguyén té dat hiém caa granitoit khdi Xuan Thu cac nguyén t6 dat hiém nhe
(LREE) giau hon so v6i nhém dét hiém ning (HREE). Céc ty sd dat hiém nhe trén dat hiém
nang ceo (LalYb=10.74 lan, Ce/Yb=22.43 Ian). Di thuong &m ciia Eu mach (EW/Eu*=0.143)
(bang 4). Cac nguyén t6 dat hiém duoc chuan héa véi chondrit cho duong biéu dign co do
nghiéng am, do doc lén & cac nguyén té dat hiém nhe (La, Ce, Pr, Nd, Sm, Eu) va nhém céc
nguyén té dat hiém trung binh (MREE) (Gd, Tb, Dy, Ho) va xuit hién di thuong am Eu manh.
Do hinh cia nhém nguyén té dat hiém nang (HREE) (Er, Tm, Yb, Lu) c6 do doc thoai, gan
nhu ndm ngang (hinh 6). Nhitng dic diém hanh vi nguyén té dat hiém néu trén ciing vai dic
diém thanh phan héa hoc c6 do kiém cao (loat voi kiém cao kali), kiéu kiém K-Na, kiéu S-
granit cho thay granitoit khéi Xuan Thu pht hop véi magma thanh tao trong bdi canh d¢ong va
cham kiéu luc dia-luc dia.

Bing 2. Thanh phan vaty sb nguyén tb /clack ciia cac da granitoit khéi Xuan Thu
(ham lupng tinh theo ppm, Hé s6 clack cho céc da granodiorit va granit theo Vinogradov 1962)

Nguyeén té Pha1l Pha 2 Phadamach
XTF1 XTF1* Trung B XTF2 Pha2 XT3/2 XT3/2* Trung B
binh /Clark /Clark binh /Clark
Cs 491 40.42 22.67 453 4,94 0.99 1.28 1.28 0.26
Rb 278.00 518.10 398.05 1.99 416.00 2.08 264.00 560.90 412.45 2.06
Ba 156.00 111.50 133.75 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 0.21 49.80 8.70 29.25 0.10
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Pb 4.75 25.72 15.24 0.76 5.23 0.26 5.61 23.20 14.41 0.72
La 2330 | 2073 | 2202 | 037 | 1380 | 023 | 233 2.00 217 | oo4
Ce 43.28 43.28 0.43
Nd 2071 | 2071 | 045 0.00 2.20 220 | 005
Yb 141 | 193 | 167 | 042 | 030 | 008 | 045 045 | o1l
Y 14.00 24.31 19.15 0.56 2.84 0.08 5.03 3.40 4.22 0.12
4.35 3.90 4.12 1.37 3.90 1.30 2.46 2.70 2.58 0.86
Th 2190 | 2030 | 2110 | 117 | 1230 | 068 | 2390 | 360 | 1375 | 076
U 3.95 11.95 7.95 2.27 4.01 1.15 3.40 3.10 3.25 0.93
zr 6880 | 8730 | 7805 | 039 | 13200 | 066 | 19800 | 1750 | 107.75 | 054
Nb 3240 | 2710 | 2975 | 149 | 2970 | 149 | 1760 | 8200 | 4980 | 249
Ta 6.84 3.46 5.15 1.47 9.32 2.66 14.70 14.70 4.20
\% 6.88 9.20 8.04 0.20 11.90 0.30 1.81 1.50 1.66 0.04
cr 1390 | 330 | 860 | 034 | 4400 | 176 | 3450 | 140 | 1795 | o072
Co 8.68 8.68 1.74 6.77 1.35 8.01 8.01 1.60
Ni 12.30 6.70 9.50 1.19 14.00 1.75 11.60 11.60 145
Cu 5.22 211 3.66 0.18 4.36 0.22 3.87 1.00 2.44 0.12
Zn 38.30 50.32 44.31 0.74 151.00 2.52 10.00 8.90 9.45 0.16
Sn 9.78 20.11 14.95 4.98 8.65 2.88 10.20 10.20 3.40
w 45 | 670 | 563 | 375 | 523 | 349 | 561 4.60 511 | 340
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
Sh 3.03 0.29 1.66 6.39 2.46 9.46 0.68 0.68 2.62
Bi 3.65 147 2.56 256.20 2.89 289.00 3.12 3.12 312.00
Bang 3. Céc chi sb dia hda caa cac dagranitoit khéi Xuan Thu
XTFL XTF1* XTR2 XT3/2 XT3/2* Trung binh
K/Rb 137.35 79.31 79.82 100.30 50.17 77.40
RO/ST 532 19.93 6.76 530 64.47 24.12
BalSr 2.98 4.29 4.42 267 351 372
Ba/Rb 0.56 0.22 0.65 0.50 0.05 0.36
Th/U 5.54 1.70 3.07 7.03 1.16 3.24
Zr/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 d6 phan loai granit theo bdi canh kién tao cua Pearce (hinh 7), granitoit khéi
Xuan Thu roi vao céc bdi canh kién tao cua granit dong va cham (sys-COLG) va granit noi
mang (WPG). Trong bdi canh kién tao va cham mang (collisional), c&c biéu db cia Harris
(hinh 8) cho thiy céc da pha xam nhap chinh caa khéi thudc kiéu granit va cham muon va sau
va cham (Post-COLG). Két qua tinh todn phan loai granit theo co ché kién tao cac da thusc
kiéu tao nGi muon (R1>0, R2>0).
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6.TINH CHUYEN HOA SINH KHOANG

Theo két qua xir ly c&c mau hoéa silicat trén céc biéu do sinh khoang cia Sattran, 1977 cho
thiy cac mau roi vao truong sinh khodng Sn vaMo (hinh 9). Két qua nghién ciru diahda (bang
2) cho thiy trong ca 3 pha ham luong W cao hon clack tir 3,4 dén 3,75 lan, Sn cao hon clack
tir 2,48 dén 4,98 1an, Mo cao hon clack tir 5,78 dén 13 lan. Nhu vy kha nang tao khoédng caa
céc da granitoit khdi Xuan Thu cin quan tAm dén c&c nguyén té: Sn, Mo, W.

Sattran, 1977
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Hinh 9. Céc biéu d6 phan chiatruong sinh khoang caa granit

7VITRI TUOI

Céc déa granitoit khdi Xuan Thu xuyén cit qua céc da bién chit plagiogneiss cia hé ting
Son Ky tudi Protezozoi som (PR1) va bi xuyén cit boi céc thanh tao dai mach diabaz, diorit
porphyrit phirc hé Ct Méng tudi Paleogen [5]. Chiing dugc xép tudi Kreta mudn trén co so
lién hé vao thanh phan ciia phirc he BaNa [5].

Két qua mau phan tich tudi dong vi U-Pb trén zircon (anh 5) trong mau granit 2 mica khdi
Xuan Thu (miu XTF1-Lé buc Phlc, 2007) phan tich tai truong Pai hoc Tasmania, Australia
cho giatri tusi 240.5+5.4 trigu nam (bang 4, hinh 10).
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Giatri tudi 240 nam triéu nam cua granitoit khdi Xuan Thu cling véi c&c giatri tudi tir 240
dén 249 trieu nam caa granitoit khdi Ba Na do téc gia giri phan tich tai truong Dai hoc
Tasmania, Australia can phai tiép tuc nghién ctru va luan giai trong nhitng nghién ctu tiép
theo.

Bang 4. Két qua phan tich tudi ddng vi U-Pb (phan tich trén khoang vat zircon) cia granitoit
khdi Xuan Thu

6Py Nd Hf Pb Th U 208py 207pypy/ 207pypy/ 238 208pyy
STT
238 235 206 206 232
(tr.nam) | #) | ppm | ppm ppm | ppm ppm U U Pb Pb Th
1 238 4 | 0.85 | 13187.17 | 20.88 | 5452 | 627.55 | 0.03762 | 0.26259 | 0.05056 | 26.58386 | 0.01230
2 243 4 | 971 | 12462.29 | 23.12 | 379.44 | 550.86 | 0.03848 | 0.28102 | 0.05184 | 25.98594 | 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
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Anh 5. Anh chup CL c&c hat zircon trong mau Hinh 10. Biéu db biéu dién giatri tudi dong vi
XTF1 (phén tich trén khoang vt zircon) cua cac da
granitoit khoi Xuan Thu (mau XTF1-Lébuc
Phuc, 2007).
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MINERAL - PETROGRAPHICAL, PETROCHEMICAL CHARACTERISTICS
OF XUAN THU GRANITOID MASSIF, QUANG NGAI PROVINCE

LeDuc 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 bictite 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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