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TOM TAT: Khu vuc Sudi Linh-Séng Ma Pa thugc ving quang Vinh An, phia tdy nam
ddi Pa Lat. Khodng hoa vang phan bé chit yéu trong granitoid thugc phirc hé Dinh Quan; it
hom trong d6i tiép xiic véi cdc tram tich luc nguyén-carbonat tuéi Jura thudc 2 hé tang Dak
Réng va Ma Pa. Cdc da vdy quanh bi bién déi nhiét dich manh mé la sericit hoa, thach anh
héa, clorit héa va epidot héa. Thdn quing dang mach, dci mach, theo cdc phuong khdc nhau:
chu yéu la déng bdc-tdy nam va tdy bdc-dong nam; thic yéu la d kinh tuyén va a vi tuyén.
Chiing lién quan véi dut gay chinh dong bdc-tay nam. Khodng vat quang 5+20%, chu yéu
pyrit, arsenopyrit, galena, sphalerit, chalcopyrit, véng tw sinh va electrum.Khodng héa co
nguén goc nhiét dich nhiét dé trung binh-thap(125+2 70°C) lién quan dén granitoid véi-kiém
hinh thanh trong cung magma ria luc dia kiéu Déng A c6 vao Mesozoi muén, thugc kiéu mo
vang-thach anh-sulphur dang mach vdi 2 kiéu khodng: vang thach anh—pyrit— arsenopyrit va
vémg-thach anh-sulphur da kim; ddy ciing la 2 giai dogn tao san phédm. Chi bi béc mon dén
phdn trén cia déi giita quéng nén khodng hoa vang co trién vong véi quy mé mo khodng nho.
Véi ddc diém khodng héa trén, diém vémg khu vuc ndy c6 tiém nang, can dwoc tié}; tuc quan
tdm nghién ciku.
Tir khéa: Sudi Linh, khodng héa vang, kiéu mo, kiéu khodng, vang — thach anh — sulphur
dang mach, vang thach anh-pyrit— arsenopyrit, vang-thach anh-sulphur da kim.

Khu vuc Sudi Linh — Séng Ma Pa thuge ving quing Vinh An, phia tdy nam ddi sinh
khodng Da Lat; gbm 2 ving lién ké: ving Sudi Linh (phia dong), thuéc xa Hiéu Liém, huyén
Vinh Ciru, tinh Pdng Nai va ving Séng Ma Pa (phia tdy) thudc xa Tam Lép, huyén Phu Gido,
tinh Binh Duong.

Sau 1975, céc thanh tao dia chét duoc xéc 14p dén nay vén thé hién tinh ding dén nhu: loat
Ban P6n (Nguyén Xuan Bao va nnk, 1980), phirc hé Dinh Quan (Huynh Trung, Nguyén Xuin
Bao, 1979). Sau d6, loat Ban Pén dugc tach thanh di¢p Dray Linh (Nguyén Pirc Thing va
nnk, 1986) hoic hé ting Dray Linh (Ma Céng Co va nnk, 1987); vé sau, dugc tach thanh céc
hé tng: Ma Da va Dik Rong (Ma Cong Co va nnk, 2007).

Tir 1985, vang gbc dugc phat hién va khai thac trong ddi tiép xic granitoid véi da trdm
tich luc nguyén-carbonat tudi Jura & ving Sudi Linh; dén 1994, Lién doan Dia chét 6, tim
kiém chi tiét hoa. Sau d6, Cty Donavik va Cty Khoéng sin Ddng Nai khai thac thir nghiém &
khu Téng Kho (1994-1996). Céng ty Dia chit-Khoang san 6 tim kiém danh gid diém vang
Subi Linh vao 1995-1998. Téc gia va nnk (1998, 2001) nghién ciru bd sung xéc dinh kiéu va
ngudn gbc khodng hoa vang & ddy. Piém vang Séng Ma Da dugc Doan Dia chét I phat hién va
diéu tra chi tiét vao 2008.

1. PAC PIEM PJA CHAT
1.1. Piic diém dia chit khu vire

1.1.1. Pja ting
. LH¢ tang Dk Krong (J 1dk): Céc da phéan b6 rong rdi & phia tdy khu vuc. Thanh phén
gdm: bdt két, sét két xen it cat ket chira véi mau xam den, chtra phong phi hoa thach béc
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Sinemuri va Toaxi. C4c d4 bj bién dbi: sericit ho4, stimg hod manh; d6i noi bi ép phlen manh,
bi ca nat, dap vo theo phuong dong bac—-tay nam; tay bac—dong nam va a kinh tuyen Cac da
cam débc (30*70 ) vé 2 phia, tao nép 18i. Ranh gidi trén chuyén tiép Ién cac dé hé ting Ma Da
(Jomd). Bé day khoang 450+500m.

2. Hé tdng Ma Pa (Jomd) : Cac da 16 ¢ phia dong khu vuc. Thanh phan gom: sét két,
phién sét xen it 16p bot két, sét bot két, chira nhiéu vat chit hiru co, chira it v6i, mau xam den,
phén 16p trung binh dén day. Céc da bj bién dm sericit hoa, simg hoa va bi dap v& nut né tao
nhiéu hé khe nirt khac nhau. D4 cim dbc 30-65° vé phia déng. Bé day khoang 400 m.

3. H¢ tang Ba Miéu (N,*bm): Céc trdm tich aluvi 1§ kha rong rai trén cac dai ddi go phia
tdy nam, pht 1én bé mit phong héa béc mon ciia trdm tich hé ting Pik Krong. Tir dudi 1én
gom:

- Cudi soi chu ycu la thach anh, chua cat, cat bt mau nau vang, xam tro, gén két vira dén
chit, chira nudc tét. Cudi s6i mai tron tét, chon loc kém, chiém >45%; cat >40%, con lai la
bot. Day 2,1m.

- Sét, sét bot xen nhau, cang Ién trén cang nhiéu sét. TrAm tich c6 mau xam tro loang 16,
mau néu do, niu vang, phan 16p day, gén két chat, khong chira nuée. Day 7,1m.

4. Eluv:-deluvt D¢ tur khong phan chia (edQ): Dién phan bd hep, thudng ¢ dia hinh +60 m.
Thanh phan gdm: cudi soi laterit, sét bt bi laterit hoa gan két yeu Day 0,5+3,5 m.

5.1 ram tich aluvi Holocen (an) Phin b6 doc céc sbng sudi, tao cac bai bdi va thém bac I
hep Trim tich bai bdi, phan dlrm gom cat 1an san sOi; phan tren la sét, sét bdt, cat bt, mau
xam, x4m nau, gin két chit dén yéu. Trim tich [ong gdm: chii yéu la cat va it cudi, soi. B day
0,5+1,5m.

1.1.2. Magma xim nhdp
Phirc hé Dinh Quan (Dl GDi/K, dg): L$ chu yéu & ving Subi Linh, c6 dang gin dang
thwée khoang 40 km? va rai rac céc kh01 nhé & viing Song Ma Da, gém 3 pha v&i thanh phan
thach hoc:
- Pha 1: Dang thé sot va dién 16 nho ven ria tdy pha II hay thanh khdi nhé dc lap tiém
nhép trong d4 trAm tich hé tAing M4 Pa va Dak Réng, thanh phan gdém: diorit sim mau hat nho.
- Pha 2 chiém phan 16n khéi Suéi Linh véi thanh phan: granodiorit biotit horblend hat
vira, monzodiorit thach anh, monzodiorit dang porphyr (déi tiép xtic trong).
- Pha d4 mach: 1a cac mach diorit porphyr va spesartit.
Céc thanh tao nay xuyén cit va gy simg héa céc da trdm tich hé ting Ma Pa va Pik
Réng.
Trong d4 bién dbi co it khoang vat quing: chi yéu - pyrit, arsenopyrit; rét it - galena,
sphalerit, molybdenit. C4c d4 bj bién dbi hau magma kh4 manh nhung khong déu.
" Céc da c6 tinh phén di tir gabrodiorit - monzodlorlt thach anh dén granodiorit, d6 kiém
trung binh (Na>K). Ban chit magma la I-granit thugc t6 hop d4 granitoid voi—kiém thanh tao &
cung magma ria lyc dia kiéu Pong A ¢b [6]. Granitoid c6 tiém ning khoang héa Cu, Mo, Pb,
Zn, Au, Ag.

1.1.3. Cdu tric - kién tgo

Cac dé trim tich tudi Jura chu yéu c6 thé nim don nghleng, cam kha dbc vé phla dong
(30+70°%, c6 thé day 1a phan cénh phia dong ciia mot nép 1i. Cac da bi nirt né véi mire do
khac nhau.
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Pt gay dugce chia thanh 3 hé chinh:

- Hé tay bac—-dong nam (290-300° ): khéng ché cac triing va khm nang hep cung phuong,
hoat dong chu yéu vao Kainozoi. Hé thong nay déng vai trd phén cit sau tao quang.

- Hé déng bdc—tay nam (45%): hoat dong manh mé& vao Mesozoi mudn va tiép sang
Kainozoi, tao nén cac khdi néng va sut xen ké 14n nhau. Hé théng nay déng vai trd thuan loi,
tap trung quang: doc theo dit gdy phat trién nhiéu mach, hé mach thach anh - sulphur - vang.

- Hé d kinh tuyén: phat trién kha manh mé. Day la hé dut gay cb nhat.

2. DPAC PIEM KHOANG HOA VANG

2.1. Dic diém phén b6 va hinh thai cac thin quiing

Khoang hoa vang tép trung chi yéu & déi xiic gilta khéi granitoid phitc hé Pinh Quan véi
da trAm tich hé ting Ma ba va Dak Roéng. Vang ton tai chinh & dang vang tu sinh hay
electrum, x4m tan chu yéu trong cac mach thach anh, thach anh — sulphur va thi yéu trong déi
bién dbi canh mach.

2.1.1. Viing Suéi Linh

Khoang héa vang phan bb chi yéu trong déi ngoai tiép xiic thu6e vé phia tiy khéi
granitoid thugce pha 2, tao d&i khodng hoéa dai>8 km, rong 2 km (chu yéu trong doi diorit).
Phan phia bic, gdm céc khu: Ciy G8, Tong Kho, Héi Chg, Théc D4, céc than quéng phat trién
chi yeu phuong déng béc-tay nam; phan phia nam, gém cac khu: Lo Than, Mong Bo, ba
Dung - phat trién chii yéu phuong tay bac-déng nam; mot s& phat trién theo phuong 4 vi tuyén
nhu & Méng Bo.

1/ Khu Cdy Go: C6 5 thén quing dang mach, mang mach thach anh - sulphur; méi than
quang day 0,5 +18cm, xuyén cat trong gabrodiorit va monzonit theo phuong 105+ 205°, déc
6+14°, cim vé _ddéng nam hoZc tdy nam; d6i chd tap trung thanh déi rong 50cm (theo Cong ty
Khoéng san Pdng Nai).

2/ Khu Téng Kho: Déi qu{mg la h¢ mach, mang mach thach anh—sulphur, phat trién theo
céc hé khe nit khic nhau; chi yéu thé nim 155285 va 320260. Theo khai thac ctia dén, than
quing dang try vdi nhiéu mach thach anh it sulphur, cam déc dimg voi dudmg kinh réng
20+40m xuyen cit trong gabrodiorit, monzodiorit bi bién dbi. Quing vang da dwgc khai thac
dén d6 sdu 30m.

3/ Khu Hpi Cho’ Than quéng la cac mach, hé mach thach anh c6 it sulphur day tir 1+2 dén
10+15¢cm xuyén cit trong gabrodiorit, diorit v monzodiorit b bién dbi. Xé4c dinh 2 than quéang
chinh: S¢ va S;. S¢ (phia tay) co it nhit 3 mach véi thé nidm 30-40210-25 va 340225, méi
mach dai 100+200m; S; (phia dong), gém it nhat 2 mach, dai 450m theo thé nim 265.250+75,
c6 noi day 0,6m.

4/ Khu Lo Than: Than quéng S, [7] 10 dai >430m theo thé nim 220£50-53, day trung binh
0,65m (cé noi 0 9m), gom nhiéu mach thach anh-sulphur—vang, mdi mach rong tir 0,1 dén
0,2m va déi da bién d6i — ca nat rong 10+30 cm. Than quiing nam trong d6i ddp v& - ca nat
cia d6i ndi tiép xiic gitra khéi gabrodtont monzodiorit véi da trim tich h¢ ting Ma Pa. Dan
khai thac khong lién tuc sdu dén 20+50m. Phia béc khoang 1km, c6 than quing Ss, phat trién
theo thé nim 220.60.

5/ Khu Méng Bo — Dd Dyng: Than quang chinh 12 d6i chira hé mach thach anh—sulphur—
vang, xuyén cét theo Phuro*ng tay tay bac—dong dong nam (phia tay) den 4 vi tuyén (phia déng)
trong d&i xtc cia khoi xdm nhdp va da tram tich. Chiing bi phan cat va dich chuyén thanh 3
doan - 3 thdn quang: S,, S; va S; [7]. Trong dd, S, & phia tay, thé nim 226260, xuyén cét chinh
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hop v6i da trim tlch sung hoa bi dich chuyen bm dirt gay phuong tdy bac — dong nam; S, va S;
ndi tiép va dich chuyen vé phia déng béc, thé nim 190+200£45+60, phan bd trong gabrodiorit,
monzodiorit bj bién d6i. Than quang dai ~1,5km, gom 1 mach chinh day trung binh 1m hodc
nhiéu mach nho song song; mdi mach day tir vai cm dén 30cm; cu ly giira cac mach tir vai dm
dén 14+18m (& d6 sau 20+55m) & S, (dai 400m, day 0,6 +1,2m) va S;; chi con 12 mach & S;
(dai 500 m ,day 0,4-0,7m).

2.1.2. Ving Song Ma Da

Khoang héa vang phat trién trong d6i ngoai tzep xuc phia tdy khm nh¢ diorit, 1§ & long
song Ma Da. Da vay quanh chu yeu 1a bot két, sét két, sét bot két hé ting Dak Krong,

Déi khoang héa gdm d4 trdm tich bi bién ddi c6 cac mach thach anh- sulphur—vang, phat
trién theo phwong dong bic—tdy nam khoang 500m. D&i da bi bién dcn nhiét dich day
0,3+0,5m. Déi khoang héa bi dit gdy phuong tay bic - dong nam phan cit va dich chuyén
thanh 2 khu:

1/ Khu IIIA (d6ng bic): Hé mach thach anh—sulphur-vang 16 dai 250m, tao déi rong 3+5m
theo thé ndm 120+130£80+85; gdbm 1 mach day 1,0~1,4m va 3 mach nhé, mdi mach day
0,1+0,5m.

2/ Khu IIIB (tay nam): Hé mach thach anh-sulphur-vang 16 dai 200m; tao d&i rong 2,5m
theo thé nam 120+130£80+85; gdbm: 1 mach day 0,8+1,4m va 1 mach day 0,1+0,4m. Ngoai
ra, con quan sat c¢6 hé mach phuong tay bac—dong nam, thé ndm 50-80.£45+70, Ia hé mach thir
yéu phét trién phén nhanh tir hé mach chinh; gdm 2 mach day 0,3+0,5m. Ty 1& sulphur thép
(1+3%).

2.2. Céc bién d6i d4 vay quanh

Céc d4 vay quanh bj bién dbi manh bdi cac qua trinh bién ddi chu yéu: sericit héa, clorit
héa, epidot hoa, thach anh héa, carbonat héa nhung mirc dé thay ddi tuy timg noi; bién dbi
manh sericit héa, thach anh héa, carbonat héa nhur & khu Téng Kho, Sudi Mobng Bo hay sericit
héa, clorit héa, epidot hoéa, thach anh hda, carbonat nhu khu Lo Than.

2.3. Thanh phin va dic diém khodng vit quing

2.3.1. Thanh phin khodng vit quéing

- Viing Suéi Linh: Khoang vét quéng chiém 5+20%; thanh phan (%) chi yéu: pynt 3+10,
arsenopyrit 2+10, vang tu sinh; thir yéu: galena ~3, sphalerlt ~1, chalcopyrit ~1 va electrum
Ngoai ra, con co it bornit, chalcozin, covenlin. Trong mau gid dal cdn c6 it magnetit, rat it
ilmenit.

- Viing Séng Ma Da: Khoang vét quang chiém 5+12%; thanh phén (%) chu yéu: pyrit 3+4,
arsenopyrit 6+7. Trong dé4 bién ddi, ngoai cac khoang vit trén véi ty 16 thép hon rat nhiéu.

Trong mau gid dai gdp: vang ty sinh 4 hat/10kg, magnetit 1,06g/T; rat it: galena,
sphalerit,chalcopyrit, ilmenit.

2.3.2. Céu tao va kién tric qm‘ing
- Cau tao qugng: chu yéu dang 6 va xam tén (cdc sulphur va vang ty sinh, electrum) khong
déu dén rét khéng déu trong mach thach anh; thir yéu dang mach (céac sulphur).

- Kién tric qudng: ty hinh, nira tw hinh (pyrit, arsenopyrit, galena) dén tha hinh
(chalcopyrit, sphalerit), nhii twong (chalcopyrit trong sphalerit), kham (pyrit, arsenopyrit), tan
du, khung xuong (magnetit, arsenopyrit, pyrit I).
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2.3.3. Diic diém khodng vt quing

- Pyrit: phd bién nhat trong mach thach anh va it hon trong doi bién dbi canh mach. Pyrit
¢ 2 thé hé. Pyrit 1: xam tan hodc tap trung thanh 6, phin bd khéng déu; kich thudc tir
0,2+0,5mm dén 1,52mm; thudng bi niit né va xuyén cét boi chalcopyrit, galena,...; d6i khi, bi
ca nat manh mé cung arsenppyrit. Pyrit II: hat nho dang nua tu hinh, tu hinh véi kich thudc
0,2-1lmm. - Arsenopyrit: dang hat tha hinh, ntra tur hinh; kich thudc 0,02+4mm, chu yéu
0,8+2,2mm; thuong di cung pyrit, xdm tan khong déu trong thach anh; ¢6 noi tip trung thanh
b dic sit 2+3cm’; ¢6 2 thé hé. Arsenopyrit I: hat tir hinh, kich thuéce 16n (chii yéu 0,8+2,2mm).
Arsenopyrit II: hat tha hinh, kich thuéc nho (0,05+0,5mm), it phé bién hon. Trong arsenopyrit
I, ¢6 vang tu sinh, chalcopyrit kich thudc nho chen trong khe nit hodc la bao thé trong
arsenopyrit II. - Vang tu sinh: dang hat, vay, canh cdy, ludi liém, kich thudc tir 0,1+0,5mm dén
0,5+1,5mm; xam tan khong déu hodc tao thanh & nho doc lap hay di cung tép hop sulphur
trong thach anh. D6i noi, vang dang vi hat kéo dai xen trong sphalerit. Mot s hat dang bao thé
dbng sinh trong pyrit 1. - Electrum: it gap dudi kinh, hat nho, tha hinh; thuong di cung
sphalerit, chalcopyrit. - Galena: dang hat twong ddi ding thudc, kich thudc tir <Imm dén 4-
5mm. Céc hat ¢6 kich thuéc <Imm thuong ¢6 dang tha hinh méo md, di cung sphalerit,
chalcopyrit. - Chalcopyrit: dang hat tha hinh, kich thugc 0,005+0,1mm; xdm tén thua hay tao
dai trong mach thach anh cung cac khoang vt sulphur khac; thudmg & ria pyrit I; doi chd, tap
trung thanh ddm hat nho cung pyrit II, electrum. - Tetrahedrit: 14 cac hat rat nho, xdm tan rét
thua, it gap trong thach anh va chalcopyrit. - Sphalerit: phd blen dam hat tha hinh, kich thudc
tr 0,3+0,5mm dén 1+2mm, dang dang thudc, thudng phéan bo ven ria arsenopyrit va pyrit. D6i
chd trong sphalerit, c6 chalcopyrit nhii tuong. - Chalcozin: rét it gip, hat nho, tw hinh thudng
di cung chalcopyrlt trén nén thach anh. - Jlmenit: kich thuéc <0,5mm, kha tr hinh trong nén
thach anh; d6i noi tap trung thanh dam. - Magnetit: thudmg cé dang hat tu hinh, déng thudc véi
kich thuéc nhé (<0,2mm) phan bd rai réc chii yéu trong dé granitoid bj bién ddi va it hon trong
mach.

2.4. Thanh phin va diic diém khosng vit phi quing

Khoang vat phi quéng trong cac mach chu yeu 1a thach anh 85+95%; ngoai ra, con ¢ rét it
epidot-zoizit va carbonat (calcit). Trong cac da bién déi, cac khoang vt th sinh phat trién chu
yeu la: sericit, clorit, epidot — zoizit, calcit va rt it muscovit.

- Thach anh: c6 mau tring sira, dang hat vira-Ién tha hinh; pho blen dac sit dang vo dinh
hinh, it hon 13 hang hdc va tinh d4am xen ké. Sulphur thucmg phan b trong thach anh dang
xam tan hodc dang dai khong déu va khoéng lién tuc. Nhiéu noi, thach anh bi ca nat hodc bi nirt
né manh.

Nhiét ¢ ddng héa bao thé trong thach anh ciia cic mach quing nhu sau (Bang 1).

Bang 1. Nhiét d6 ddng héa bao thé trong thach anh (thach anh-sulphur-vang)

S S6 hiéu Vise T KR Nhiét @9 bao thé (°C)
un u N
TT méu ¢ khi-long nhiéu pha long-khi
1 | KT4127/8 | Subi - - 165, 182, 199
. Méng Bo
2 | KT4127/9 | Linh B 325+363 233+255 219+257
3 | KT412573 LoThan |320.325,345 - 215, 219, 225, 235, 267
4 | LK9-54/1 - - 198, 210, 230
5 KT4134 HoiChg | 315,320,337 | 215,236 186, 210, 225
6 LTI Lo Than 125+270, 135+220, 202+240
b : 243, 261, 267, 145+160,
/ L Mong Bo 243+267
8 LK21 154+243
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Ting hyp 315363 | 215255 125+ 267
] MBO1 1113 332+ 359 169~ 256
2 | mpo3 2’)’: 1114 335 = 365 172 = 254
Tng hop 332+ 365 169 + 256

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

Tir két qua nay, c6 thé chia 3 khoang nhiét do (°C) giam dan: 315+365, 169+267, 125+165.
Nhu vdy, cac khoang nhiét d§ ndy {tng v&i céc giai doan tao khodng véi cac thé hé thach anh
khéc nhau.

- Cdc khodng vat thit yéu khde. Calcit: gap rai réc, lip ddy trong khe nirt ciia thach anh
hoZc pyrit; cOng sinh ciing epidot trong cic mach thach anh nho khéng c6 sulphur. Epidot: kha
phd bién, nhét la nhitng noi d4 bién doi va thudng di cung calcit; dang hat tha hinh méo mo.
Trong cdc mach thach anh, chi cé rat it. Sericit: vay nho rai rac hodc tép trung thanh dam, 6
hay tia mach, ldp ddy khe nirt. Chiting phat trién trén d4 vy quanh nhung mét d6 khong déu,
chii yéu trén plagioclas b sericit héa. Clorit; it phd bién, chi phat trién trong dé vay quanh boi
qua trinh clorit hoa trén biotit.

2..5. Ham lugng cic nguyén t6 quiing trong céc than quing

- Viing Subi Linh

Cac nguyén td Au, Ag va cic nguyén t5 quing di kém: Cu, Pb, Zn, As,... bién ddi khac
nhau trong tig than quéng ciing nhw gitra da vdy quanh va mach thanh anh — sulphur mang
quéng.

Két qua tim kiém va khai thac dugc tdng hop trén Bang 2 [7].

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

TST selia l’]I“Il;lng AuHilm lwong (g/T) pr Dia chira quing i
1 |TéngKho Ss [3,5+75(TB7) Q-Py-As-Au [7]
7+ 200 Q-Py-As-Au Cty KSDN khai thdc (1986)
2 |H¢i Che S;  103+306 Q-Py-As-Au -
3 |D.Hgi Chy Ss 10+117h/40dm’ Daé bién déi
4 |Lo Than Ss |1+55 (TB 16) 10+30 (TB20) |Q-Py-As-Au
5 |MéngBo—| S, S, |1+55 (TB16) <10+30 (TB20) |Q-Py-As-Au [7]
Da Dung vaS; [0,2+4,6+18,8 D4 bién dbi

Két qua phén tich 2 miu cong nghé (500 kg/1mau) & Mdng Bo va Lo Than [7] (Bang 3):
Béng 3. Ham luong céc nguyén td trong miu cong nghé & Mong Bo (CN.1) va Lo Than

(CN.2)
Ng/t | Au (g/T) | Ag(g/T) | As (%) | Sb (%) | Cu (%) | Pb (%) | Zn (%) | S (%) | Fe (%) | SiO,(%)
1 [CN.1| 14 4.4 072 | 0,75 | 020 | o1 | 0,03 | 16,1 | 1888 | 54,12
2 [CN2| 17,5 3,1 6,68 | 0,74 | 003 | 0,09 | 0,13 | 419 | 6,82 74,75

Mot s& ket qua phan tich (hap thu nguyén tir) phd tra cac mach thach anh — sulphur chira
vang (Nguyén Kim Hoang, Nguyén Van Mai, 1999) phan bb trén cac khu nhu sau (Bang 4).
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Bang 4. Ham lugng cac nguyén td quang trong mach quang ving Sudi Linh

Cac nguyén to quing (Au, Ag g/T; con lai %)
TT SH miu Vi tri Au A Cu Pb Zn As Mo | Bi
1 KT 4134 Hoi Cho 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 412572 0,80 | 25,1 600 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 2,38 | 35,7 331 570 700 55900 <3 13
8 KT 4126/3 16,1 2.3 103 125 49 35600 <3 <3
9 KT 4126/4 23,54 17.9 200 | 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 21 87 1503 <3 <3
12 KT 4127/2 <0,10 0,2 78 21 88 146 <3 <3
13 KT 4127/6 20,64 | 27,9 | 3540 1410 260 105900 3 100
14 KT 412717 Mong Bo 15,14 | 26,6 | 1620 7100 | 14300 121700 3 22
15 | KT 4127/11 0,30 1,4 637 210 320 3684 <3 <3
16 KT 4130 <0,10 0,5 30 24 29 171 <3 <3
17 LK1-70/1 27,76 7,2 135 620 380 | 200500 <3 42
18 KT 4122 D4 Dun 6,12 1,9 413 146 191 266 7 18
19 | KT4139/1 0,10 0,2 52 10 56 75 <3 3
20 | KT 413972 Tbng Kho <0,10 0,2 53 23 41 61 <3 <3
21 KT 4139/3 0,86 0,4 49 16 29 3869 <3 10
- Ving Song Ma Da

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

Tinh twong quan giita cdc nguyén t6: Tinh tir Bang 4: Au-Ag c6 mdi twong quan nghich
khéng chat ché, Au-As co méi twong quan chit ché, Pb-Zn c6 moi tuong quan chit ché.

Mbi tuong quan do, ciing thé hién trong pyrit va arsenopyrit cua cac mach thach anh-

sulphur.
Béng 5. Tong hop ham Lugng Au va Ag trong cac than quing & vung Song Ma Pa [7]
Hip thy nguyén tir (g/T) Nung luyén (g/T)
TT | Khu o Ag
Au Ag Cu Pb Zn As
0,8+3,1 <0,1
1| ma | 014348 | 01431 1990 5+246 6:222 | 145+2444; | (TB1,71)
(TB 1,36) | (TBO,5) (TB 44,8) | (TB50,2) | (TB67.8) | (TB 1008.2)
o | e |027122 | 01512 | 2073 | 23170 | 2898 | 164+6537 (IT"I).:;O;; ol
(TB3.22) | (TB045) | (TB49,6) | (TB71,8) | (TB53,6) | (TB 1364,5) ’
Bang 6. Ham lugng cac nguyén t6 quang trong pyrit va arsenopyrit viing Subi Linh
l STT | S6 higu | Cic nguyén tb quiing J
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Au (¢/T) Ag Cu(g/T) Pb(gT) | Zn(g/T) As (¢/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

Piéu nay thé hién Vang tu sinh — Pyrit — Arsenopyrit lién quan rat chit ché. Ngoai ra, cling
thé hién cac nguyén td Ag, Cu, Pb, Zn ciing c6 méi lién quan chat ché vai Au.

Bing 7. Ham luong cac nguyén té trong vang tu sinh viing Sudi Linh

STT | Sé hiéu hat Au Ag Cu Hg | Tongcong [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 hé T)
3 3 90,348 9,968 0023 | 0 100,339 0,90
4 4 89,262 10,053 0,007 | 0 98,322 0,90
Trung binh | 88,34425 | 1149175 | 0,021 | ¢ 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 | 00175 | 0 99,5415 0,78

* Cdc hat vang trong mau KT4139/ /I, duge gii boi: Nguyén Kim Hoang (Lién doan Ban dé DCMN), Tran Trong Héa,

Ngé Thi Phuong (Vién Dia chdt, Vién Khoa hoc va Céng nghé Viét Nam)
* Phén tich tai Vién Dia chdt va Khodng vat hoc, Phan vign Siberi - Vign Han ldm Khoa hoc Nga, 2005

Theo bang 7, ty 1¢ Au/Au+Ag, tre Ia tudi vang, phan anh céc hat vang c6 2 thé hé: tudi
0,88 twong tmg thé hé I — vang tur sinh; tudi 0,78 tuong tng thé hé 11 - electrum.

3. TRIEN VONG KHOANG HOA VANG

3.1.Kiéu mé khosng

Trong ndi dung bai bio nay, dung thuét ngit kiéu md khoang (con goi tit 14 kidu mo -
dep051t type): K:eu mo khodng la tap hop tu nhién cdc mo khodng va cdc biéu hién khaang san
giong nhau vé thanh phdn khodng vdt, hoan canh dia chat thanh tao va nhzmg nhdn to ddc
rrzmg nhuw: hinh thdi than qudng, bién déi nhiét dich, vé quan hé nguon goc va khong gian voi
cdc thanh tqo dia chdt nhat dinh. Con kiéu khodng la kiéu mé c6 cing 16 hop cpng sinh
khodng vat [5]. O day, khéang héa 1a cac mach, hé mach thach anh — sulphur ¢ céc td hop
cong sinh khodng vét quing: pyrit I — arsenopynt I — vang tu sinh, pyrit II, arsenopynt I -
galena — sphalerit — chalcopynt — electrum; di ciing, c6 thach anh thé hé tuong tmg. Nhur vy,
khoang héa vang c6 ngudn goc nhiét dich, lién quan véi hoat dong magma pha 2, phic hé
Dinh Quén c6 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 da kim.

3.2. Diéu kién hinh thanh va méi lién quan voi hoat dong magma

So sanh theo phan loai thanh hé quing vang theo d sdu ciia N. Petrovxkaia, Yu. Xafonov,
X. Ser (1976), khodng héa thugc loai sulphur vira véi kiéu dia héa: Au—Fe (pyrit)-As
(arsenopynt) va Au—da kim (Pb-Zn-Cu) thanh tao ¢ giita déi sau vira (1,5+2,5km cach mat
dét) va d6i sau (>3km).

3.2.1. Cdc giai doan tao khodng _

Tién trinh tao khéang vang nhiét dich c6 thé phén chia thanh 3 giai doan nhu sau (Bang 4):

- Thach anh (315+3 65°C) Phat trién kha manh, tao cac mach thach anh khong quing theo
céc khe nirt, dirt gay chu yéu phuong déng bac-tdy nam va 4 kinh tuyén, cuc bd ¢ & vi tuyén.
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- Thach anh-pyrit-arsenopyrit-vang (169~:~267°C): Phét trién manh, ti‘ép tuc ¢6 tinh mach
dong trén cac mach thach anh giai doan trudce. Ddy la giai doan tao san pham chinh.

- Thach anh-pyrit-galena-sphalerit-electrum (125+165°C): Céc khe nirt tach dugc tiép tuc
mé ra trén cac thin quing da hinh thanh néu trén, cuc bo c6 phuong Tay Bic-Déng Nam. Day
ciing 1a giai doan tao san pham chinh nhung hién nay chi thdy phat trién trén ving Sudi Linh.

- Giai doan thach anh-(carbonat) (<125°C): Cudmg d6 hoat dong kién tao yéu di so vi
cac giai doan trudc, hinh thanh céac mach thach anh nho khdng quang c6 it calcit va rat it
epidot.

3.2.2. Mbi lién quan khéang héa véi hogt dpng magma

- Vé khong gian, cac mach thach anh—sulphur—vang phan bb xung quanh, ven ria va co
phuong tép trung toa tia tir khdi xdm nhp granitoid nhét 12 ving Sudi Linh. Theo J. J. Bache
(1979), cac thdn quing kiéu nay c6 quan hé vdi sy tién hoa phirc hé magma mang tinh
granodiorit ma thudng c6 mdt pha chét monzonit thach anh; theo sau, c6 mdt diy mach. Nhu
viy, khodng héa vang nhiét dich & day c6 lién quan vé khong gian va ngudn goc vdi granitoid
pha 2 phirc hé Pinh Quén; theo do, ching thudc loai hinh phu: moé khoang dang mach c6 vang
— bac chiém wu thé va chi - kém, dong di cing.

- Vé dia hda, granitoid phirc hé Pinh Quan thude kiéu I-granit ¢6 tinh chuyén hoéa sinh
khoang vé quing da kim, vang (bac) [3] trong d&i Da Lat vao Mesozoi mudn thudc cung ria
luc dia tich cuc kiéu Déng A cb [6]. Cac mach quing nay c6 thanh phén phi hop véi kiéu mé
mesothemal (theo Lingrend, 1933), dugc thanh tao & d§ sdu 1.200+4.500m, nhiét d¢ 200-
300°C, phan b6 bén trong hodc gin céc khdi granitoid. Trong d6, & ving Suéi Linh, khoang
hoa phat trién rat manh mé 2 kiéu khoang; con viing Séng Ma Da biéu 16 kém hon véi 1 kidu
khéang: vang-thach anh—pyrit-arsenopyrit.

Nhu véy, c6 thé cho rang, khoang héa vang ¢ ngudn gbc nhiét dich nhiét d¢ trung binh-
thip (125-267°C) lién quan ngudn goc véi xam nhp granitoid voi-kiém pha 2 phic hé Dinh
Quan.

3.3. Trién vong

Trén co s& cac tién d& va ddu hiéu dia chét tim kiém (yéu t khéng ché quing) thuén lgi:

- Cdu tric — kién tao: Khu vyuc c6 chu tric cac d tram tich tudi Jura bj céc khdi granioit
phirc hé Pinh Quén tiém nhép, gdy ubn nép c chu tric nép 16i phuong 4 kinh tuyén. Hoat
déng kién tao dong tao quéng hinh thanh hai hé théng dit gay chinh phuong Dong Béc-Tay
Nam va Tiy Béic-Déng Nam; trong d6, chi dao la phuong déng bc-tdy nam, tao khe nit téch
thudn logi cho tich tu quéng hoa.

- Magma: Céc khéi granitoit gdm pha I va pha 2, phirc hé Dinh Quéan thuge kiéu I-granit
¢6 lién quan dén sy phan b trong khong gian va ngudn gbc véi khoang héa Au, Ag, Cu, Pb,
Zn vao Mesozoi mudn; trong d6, pha 2 1a pha xdm nhép chinh, lién quan ngudn goc véi
kho#ng héa. Khodng hoa c6 ngudn géc nhiét dich, dang mach phan b4 trong déi tiép xtc (ndi
va ngoai tiép xic) chung quanh va phdn nao dinh huéng toa tia tir khéi x4m nhap nay chi yéu
véi pha 2. Nhu véy, céc da pha 1 chi la méi truong chira quang.

- Bién déi hdu magma: kha manh mé va phd bién, dic trung c6 lién quan dén khoang hoa
vang nhiét dich,.gém céc qua trinh chu yéu: sericit hoa, clorit héa, epidot héa, thach anh héa,
carbonat héa, thé hién lién quan kho4ng hda vang theo phuong dong bic-tdy nam.

- Trong sa: Ngoai trir noi gan than quing, cd cdc vanh phan tan vang béc I (6+15h/ dm’),
1I1; con ¢d vanh bac I (1+5h/ dm®) bao trim khdi Sudi Linh va vanh béc 11 vai dién tich 10 km®
phén bd kéo dai phuong déng béc-tdy nam tring véi déi quing.
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- Dia héa: Ving Subi Linh, cic vanh phén tén dia héa thir sinh [7] c6 luc twong quan theo
chiéu giam dan cac nguyén t chi thj bién di: Ld Than Ag-Pb-As-Zn-Cu; Méng Bo Ag-As-
Cu-Zn-Pb; P4 Dyung Cu-Zn-Pb va Ddi 73 As-Cu. Cic nguyén t& nguyén sinh trong cac mach
quéng: Au-Ag tuy c6 mdi twong quan nghich khéng chit chg, nhung Au-As va Pb-Zn c6 méi
twong quan chét ché (Bang 4, 6). Ving Séng Ma Pa, cac nguyén td Au, As, Ag, Cu, Pb, Zn
nguyén sinh ¢6 bién ddi tao nén méi twong quan kha chiit ché va sw bién déi gitra céc nguyén
) trong mach quéng va d4 bién déi canh mach thé hién Au lién quan mat thiét véi cac nguyén
t6: Ag, As, Cu, Pb, Zn (Béang 5) - 1a nguyén té chi thi cho khoang héa [7). Theo S. V.
Grigorian (1975), ddy phén doi ding ciia vanh phan tin nguyén sinh trong cac mo vang nhiét
dich nhiét d6 trung binh tir dudi 1én: (Co, W, Be)-Bi-(Sn, Mo)-Cu-Au- Zn-Pb- (Ag, As, Sb), tb
hop Au-Ag-Cu-Pb-Zn-As-Sb biéu hién cho sy béc mon & phén trén (ddi trén) cin cir vio su
ting cao ham lugng cia t6 hop cdc nguyén t6 trén nhét la As va Sb. Do d6, c6 thé du doan
ham lugng vang theo chiéu sau sé& ting. Diéu nay dugc chirng minh: ham lugng Au trong mach
thach anh & d§ sdu 50m trong céc 15 khoan LK1 va LK9 [7] dat 227 g/T.

- Dja vat Iy: Ving Séng Ma Da, ngoai cac than quing 1§ ra duge phét hién bang céc cong
trinh khai dao, tai liéu dia v4t ly ciing thé hién cac di thudng mo réng va kéo dai hon.

- Kf'é'u khodng héa: Khoéng héa vang thudc lgiéu mo vén%—thach anh-sulphur dang mach,
¢6 ngudn goc nhiét dich nhiét do trung binh-thip (125+267 C). Pay la kiéu mé khoang c6
trién vong & mién Nam Viét Nam noéi chung va déi Da Lat n6i riéng & quy mé nhéd dén vira.

C6 thé nh4n thdy, khodng héa vang thuge kiéu mé khodng c6 tridn vong; véi mirc dd béc
mon dja chét va dia héa hién nay, mirc do béc mon quing tir trén dén giira than quéng. Vun
Sudi Linh, c6 hoat ddng khoang héa vang — thach anh — sulphur nhiét dich manh hon, phén bo
rong rdi hon ving S6ng Ma Da; nguoc lai, mirc d6 béc mon quing & ving Sudi Linh c6 thé
sdu hon. Nhu viy, c6 thé danh gié so bo, khoang héa vang con trién vong voi quy md nho.

GOLD MINERALIZATOIN FEATURES OF SUOILINH - SONGMADA
(LINH SPRING - MADA RIVER) AREA AND ITS PROSPECTS

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 electrum, 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
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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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H¢ mach Q-S-Au xuyén cat qua sét bt két, bot két h¢ Mach Q-S-Au co chiéu day 6n dinh xuyén cit diorit
ting Dak Rong bi phong hoa, vo vun duoc dan khai thac bang giéng
Piém 16 MD3 theo mach & Lo Than.

Diém 16 KT4125

Vang ty sinh dang cu gimg , Xxam tan cung pyrit trong V‘e‘z-né tl:l' sinh (Auts) tap hop dang 6 Xam tan khén
mach Q — S — Au viing Séng Mi DPa. d¢u trong mach Q - S — Au ving Suoi Linh.
Mau gia dai. MDB03 ~ Mau cuc. SL.04

* o . l' . 3
Vang tu sinh (Auts) dang hat dai trong chalcopyrit Pyrit I bi chen lan boi chalcopyrit (cha) va electrum
nhi twrong cung sphalerit (sph) voi tan du Pyrit L. (cle) xuyén cat qua chalcopyrit.
Mau khoang tuéng MB3 Mau khoang tuong HC |
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g B

e W e . R T

Mach nho arsenopyrit II xuyén cat arsenopyrit I. Tc‘lh{_)p: Pyrit I — arsenopyrit I (As;)- chalcopyrit (cha)
Mau khoéng tuéng SLH1/1B Mau khoang tuéng HC1
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| Phs X Granodionit hat via nho. Tucng tidp xic woag:
monzodiorit thach aa, diorit porphyrit.
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S0DO DIA CHAT KHOANG SAN .
e DIEMVANG SONGMZ DA, PHU GIAO, BINHDUONG  sinéss: CHIDAN
Iioh A-DIA CHAT

—y Tan i - uontih D i khong phén chia
i Q| catbot,bot sét,sb sanatert

Bdi tich Holocen: cat bit, san sdi
Hé tang Ma Da: sét ket phiéin sét xen bt két,
cat ket o6 chia hod thach dbag val

Hé tdng Bak Krbng: bt keL sét bat két, da phién
sét xen cal két, chia hod thach dong vAt

m Phitc hé Dinh Quan:
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B3 Congtinh giéng: o hidu 1 s6) 46 shu meét (mhu 6)

o/ Hamlvong Au theo két qua Trong sa (Ts: hat/mdu),
A Diém di thuong dia vit lf.
ImH..  Miu: LM- Lét mong, Ht- Hép thy nguyén i, Gf- Quang phd

Si- Silicat, NI- Nung luyén, Gd- Gid ¢, Kt- Khodng t uéng
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