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Tom tit: Cau triic dia chdt chira cdc than qudng vang c0 thanh phan thach hoc
chu yéu la bot két, phlen sét xen it I6p cat két mau xam, xam den duwoc xép vdo hé
tang La Nga bi uén nép véi phwong cia truc nép uén la PB-TN. Cdc thin quang
¢6 dang mach, dang gia via, mang mach, déi mach; déi khi dang bwéu, 0 cé thé
nam cam ve Péng Nam hodc Tdy Bdc véi goc doc 45-70". Khodng vit quéng 10-
15%, chu yéu la arsenopyrit, pyrit; thu’yéu la galena, sphalerit, chalcopyrit. Vang
ton tai dudi dang vang ty sinh (thé hé I) va electrum (the hé 1l). Khoang vat phi
quangpho bién nhat la thach anh (> 80%). Qudng cé cdu tao dang xdm tdn, dang
mach, kién triic hat tw hinh, nika tw hinh, tha hinh, khung xwong va nhii twong. Vang
trong cdc than qudng phdn bé rdt khéng dong déu, cé ham lwong Au thay doéi tir 1-
2gT dén 40-50 g/T. Khoang hda vang c6 nguon goc nhiét dich nhiét dg trung binh
dén trung binh - thap lién quan hoat dong magma xam nhdp Mesozoi muén. Tién
trinh tao khoang gom 3 giai doan voi 2 to hop cong sinh khodng vdt chinh: 1) thach
anh | - arsenopyrit | - pyrit | - vang tu sinh (305-250°C; 2) thach anh II - pyrit 1
- galena - sphalerit - chalcopyrit - electrum (260-195°C). Khodng hod vang thugc
kiéu mo vang-thach anh-sulfur a’ang mach véi 2 kiéu khodng: vang - thach
anh - pyrit - arsenopyrit (chinh) va vang - thach anh - sulfur da kim (phu). So véi
dia hinh hi¢n tai, mé vang da bi boc mon dia chdt va dia hod quang. dén ddi giita
qudng, mot $6 noi dén phan trén cua doi dudi quang. Nhuw vay, co thé danh gid mo
vang goéc Tra Néing van con trién vong lon.

I. MO PAU

Mo vang gbc Tra Nang (con goi 1a Khu vuc 67-72) nam trong thung liing Da Quyeon (Anh 1)
thudc dia phan xa Pa Quyeon, huyén btc Trong, tinh Lam Déng. Mo 1a khu vuc c6 trién vong
nhat trong 3 khu vuc thudc ving quang Tra Nang, phu d6i Péo Ca - Long Hai, vé phia Pong
Nam d6i sinh khoang Pa Lat. Khoang san vang trong ving Tra Nang gom sa khoang va quing
gbc dugc phat hién vao nhitng nam dau thap ky 1990; sau do (1987-1993) duoc Lién DPoan
Dia chit 6 (nay la Lién doan Ban d6 Dia chat mién Nam) tién hanh tim kiém danh gia [5] va sau
d6 mot phan dién tich da duoc tham do vang sa khodng [6] va hién nay 1a thim do vang gdc.

Il. DAC PIEM DIA CHAT VUNG
Dic diém dia chat ving Tra Nang nhu sau (Hinh 1)
1. Pia tang

Gom cha yéu la cac da trAm tich hé ting La Nga, th yéu 1a cic da phun trao va tuf cia
chdng thudc hé¢ tang Pon Duong. Trong cac thung lling c6 cac tich tu aluvi B¢ tu.



Hé tang La Nga (J2 In): Cac d4 cua hé tang phan bé lién tuc va rong réi, chiém hau hét dién

tich ving nghién ctru. Thanh tao tao nay dwo chia thanh 2 phu hé ting nhu sau:
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Hinh |. Ban do dja chat khoang san mo vang goc Tra Nang, Da Quyon, huyén Biec Trong, tink Lam Dong

+ Phy hé tang dudi (J2 In1): Phan bd ¢ phia Nam va Béc ving nghién ctru. Thanh phan thach
hoc gdm: bot két, sét két, sét két soc dai xen k& cat két, phan 16p mong dén trung binh. Trong da
chtra héa thach tudi Alen - Bajosi. Cac d4 bi uén nép, phan 16n c6 phuong kéo dai theo huéng
Pong Bic - Tay Nam, voi goc déc >40- 60°. P4 bi phong hoa va ban phong héa manh mé& hinh
thanh d6i phong hoa kha day. Bé day dat 500-600 m.

+ Phy hé tang trén (J2 Inz). Lo & trung tdm ving, rong khoang 2,5-3 km. Thanh phéan thach hoc
gom: cat ket, bot ket xen ke sét ket, da phién sét mau nau xam, xam den phan 16p trung binh dén
dang khoi xen ké& nhau. O phan trén, c¢6 cac 16p cat két dang quarzit mau xam den, phan 16p trung



binh. Gan cac thé granit, cac d4 bi bién chit nhiét thanh cac da stmg. Cac da bi ubn nép véi goc
doc 40-50°. Bé day dat 800-900 m. Trong cac da c6 nhiéu mach thach anh - sulfur c6 vang xuyén
cat chu yéu theo mat 16p. Pa ria mach bi bién doi thach anh hoa, sericit hoa, clorit héa manh.

Hé tang Don Duong (Kadd). Cac da cua hé tang nay phan bd kha rong rii ¢ phia Bic ving
nghién ctru. Thanh phan thach hoc gom dacit, ryodacit, felsit, ryolit, andesitodacit, andesit va cac
vun két tuf nai ltra cua chung, xen it trAm tich ngudn ndi. Bé day cua hé tang nay thay dbi tir 500-
600 m dén 1.250-1.350 m.

Tram tich séng Pleistocen thironig (aQ1%): Tram tich nay phan bd rai rac doc séng Da Quyeon,
sudi Xtayet v6i dién tich rong tir hon chyc met dén vai tram mét, kéo dai lién tuc tir vai tram met
dén 1+ 2 km. Thanh phan trAm tich chu yeu cat, cat bot, sét, sét bot c6 mau xam, xam nau, gan Kkét
yéu hodc bo roi; phén day c6 cudi soi, doi khi co6 tdng - cudi chira cat bot, cd chira vang sa khodng.
Bé day thay d6i 1,5-5,0 m; ¢6 noi 6-7 m.

Tram tich song Holocen (aQy): Tram tich song hién dai phan bd lién tuc doc theo cac song
sudi, tao nén cac bai boi cao, thap hodc cac dai cat ngam dudi long, rong tir vai mét dén vai chuc
mét, kéo dai tir vai trim mét dén vai km. Thanh phén trAm tich g@)m cat, cat bot, sét, sét bot mau
xam hat, gan két yéu dén bo roi; phan day, chii yéu 1a cudi tang chira cat soi, cat, co chtra vang sa
khoéang.

2. Magma xam nhap

Véi 2 khéi granit nhé & nai Piarmen, Ve phia Tay Nam ving duoc xép vao pha 2 phitc hé Déo
Ca (Gsy/Kdc). Thanh phan thach hoc gom granosyenit, granosyenit dang porphyr va granit
porphyr. Da c6 mau xam héng, cau tao khéi, klen triic ntra ty hinh, hat vira dén tho. Thanh tao nay
xuyén ct va gy simg hoa cac da tram tich hé tang La Nga. Cac da nay hau nhu bi phong hoa rat
manh mé¢, tao vo phong hoa kha day.

3. CAu truc - kién tao

Ving mo6 Tra Nang phat trién cac nép 16i va nép 16m véi phuong cau trac chinh 1a PB-TN,
truc nép udn kéo dai vai km dén 10-15 km; hai canh tuong d6i d6i xing vai goc ddc 50-70°. Vung
chiu anh huong ctia hai hé dut giy chinh: Hé dirt gy DB-TN thudng phat trién theo truc nép 10i;
kéo dai hang chuc km, la dut gay nghich, cu ly dich chuyén ding khoang 70-80 m, dugc xem la
hé théng dut giy dong tao quing; Hé dirt gdy TB-PN cét qua va lam dich chuyén hé dut giy PB-
TN véi cu ly dich chuyén dy tinh khoang 40-50 m, 1a hé thong dut giy sau tao quing. Ngoai ra,
con c6 hé dut giy nho, phuong kinh tuyén, xuyén cat hé thong dut gy TB-DN véi cu ly dich
chuyén khoang 1 m.

ll. DPAC PIEM KHOANG HOA VANG
1. Péc diém phan bé va hinh thai cac than quang

Két qua tim kiém danh gia [5] x4c dinh c6 88 than quédng, than khoang hoa vang (goi chung la
than quang). Cac than quang phan b trong cac da tram tich bot két, sét két xen it cat két phan 16p
cua phu hé tang trén, h¢ tang La Nga, c6 thé nim 310- 330 £ 60+70 (Anh 2) hoac thoai hon (310-
320./45) (Anh 3) va thu yéu 4 vi tuyén, thudng phan bd & phan vom cac nép udn va xuyén chinh
hop trong cac da tram tich. Cac di thuong dia vat ly (dién truong thién nhién, dién tro suat va phan
cuc kich thich) thuong co6 truc lién ket kéo dai khoang 100-200 m trung v6i phuong cac mach
thach anh - sulfur - vang, thé hién con ton tai cac than quing dudi sau.



Quing gdém 2 kiéu khoang hoa:

Vang - thach anh it sulfur (khodng vét sulfur <5%): it phd bién, dién hinh Ia than quing 2. Cac
than quang day 0,8-1,7 m, cha yéu 0,4-0,6 m; 16 dai theo duong phuong tir vai chuc mét dén 200
m, phﬁn 16n <100 m, theo hudng cam tir vai chuc mét dén 100 m. Céc than quang c6 dang mach,
hé mach, rat it dang budu, 6 va phan nhanh, gia via; don nghiéng, gan tring mét phan 16p dé trén
2 canh nép 16i (Anh 4).

vang - thach anh - sulfur (khodng vdt sulfur > 5%): Rat phd bién. Cac than quing day 0,3-
3,47 m, chu yéu 0,7-1,6 m; 16 dai theo dudng phuwong 60-290 m, theo huéng cim 100-150 m. Cac
than quang c6 dang h¢ mach, mang mach, phan nhanh, dang gia via, gén trung voi mat phan 16p
ctia da véi goc cim 60-80° (Anh 2); it dang budu, 6.

2. Cac bién dbi da vay quanh

Céc d4 canh mach bi bién d6i nhiét dich chu yéu 1a berezit hoa c6 thanh phan gom: sericit 55%,
thach anh 30%, carbonat 5%, arsenopyrit 5%, pyrit 1 -3%, khac... 1-3%. Ngoai ra, kha pho bién
hién tuong thach anh hoa, sericit hoa, clorit hoa canh mach (Anh 5).

3. Thanh phan va dic diém khoang vat quing

a) Thanh phan khodng vat qudng: Khoang vat nguyén sinh (10-15%), chii yéu gom:
arsenopyrit (5-7%), pyrit (1-2 %), vang tu sinh, electrum; thir yéu: galena (< 1%), sphalerit (< 1%),
chalcopyrit (< 1%). Khoang vét thtr sinh kha don gian, chi c6 chalcosin, covelin va khoang vat
ngoai sinh co6 scorodit va limonit. Cac khoang vat nguyén sinh tap trung dang o, dai hay xam tan
khong déu trong thach anh (QI) (Anh 6).

b) Céiue tao va kién trite quing: Quing cd ciu tao chil yéu dang xam tan (vang tu sinh, electrum,
pyrit, chalcopyrit), dang mach (arsenopyrit, pyrit, galena, sphalerit), dai va dang 6 6 (vang ty sinh,
arsenopyrit, pyrit, galena, sphalerit); c6 kién trac chi yéu 1a hat ty hinh (pyrit), nta tu
hinh (galena, arsenopyrit, pyrit), tha hinh (galena, sphalerit), khung xuong (arsenopyrit) va nhii
tuong (chalcopyrit, sphalerit).

¢) Pdc diérn khodng vit quing: Vang tu sinh gip trong ca 2 kleu khoang hoa: (1) vang - thach
anh it sulfur : dang vay nho, dang kim xam tan va tap hop dang 6 6 trong thach anh (Anh 7); (2)
vang - thach anh - sulfur: dang vay nho, tim mong, dang thudc hoic dang kim phan b trong tap
hop sulfur (ranh gidi giita cac hat hodc khe niit trong cac hat sulfur). Kich thudc thay doi 0,02-
0,01 mm; d6i khi 0,5 mm.

Electrum chi gdp trong kiéu khoang hoa vang - thach anh - sulfur dang vay nho trong céc
hat sulfur hodc thanh 6 trong arsenopyrit, kich thuéc 0,02-0,05 mm (Anh 8).

Arsenopvrit ¢6 ty 1¢ thay ddi tir <1% (trong vang - thach anh - it sulfur ) dén 5- 7%; (trong
vang-thach anh-sulfur) tap trung thanh 6, dai hoic theo khe nitt trong thach anh (Anh 7). C6 2 thé
hé: thé hé 1- dang tinh thé 16m, kich thude <1 mm, tu hinh dén nira ty hinh (Anh 9a) hoac dang tan
du, khung xuong (Anh 9b), di ctng pyrit I nhung bi kham trong pyrit II; thé hé II- kich thuédc nho,
nira ty hinh dén tha hinh, di cing pyrit II, galena, sphalerit va chalcopyrit. Trong don khoang
arsenopyrit, c6 chira mot ham luong vang nhat dinh (Bang 3).

Pyrit cong sinh véi arsenopyrit, kich thude tir 0,1-0,2 mm dén 1 mm, ty hinh dén nira ty hinh,
xam tan trong thach anh hodc tap hop cac sulfur khac (Anh 10). Pyrit ciing c6 2 thé hé: thé hé I-
c¢6 dang tinh thé 16n, phan bd chi yéu trong cac mach thach anh - it sulfur; thé hé II- kich thudc



nho hon va xam tan trong cac mach thach anh - sulfur, di cung arsenopyrit II va cac khoang
vat sulfur khac.

Chalcopyrit it gip, chi c6 trong kiéu khoang héa vang - thach anh - sulfur du¢i dang tdm nho,
tha hinh trong ddm arsenopyrit, pyrit hay emusi trong mét so hat sphalerit.

Sphalerit chi gip trong kiéu khodng hda vang-thach anh-sulfur . Cong sinh véi galena dudi
dang céc tap hop hat tha hinh, kich thudc <1 mm, 1ip vao cac khoang trong giita cac hat thach anh
hay arsenopyrit va pyrit va xuyén cit cac khoang vét ndy (Anh 1la). Trong mot sd hat sphalerit,
gap it emusi chalcopyrit (kién trac nhii twong).

Galena chi c6 trong kiéu khoéng hoa vang-thach anh-sulfur, dang hat nira tu hinh dén tha hinh,
kich thudc hat 1 mm, nam gitra cac hat thach anh hodc gdm mon thay thé arsenopyrit, pyrit
(Anh 11b), cong sinh chdt ché véi sphalerit.

Chalcozin va covelin 1a san pham th{r sinh va gia hinh tir chalcopyrit.

Scorodlt la san pham bién doi ngoai sinh cua arsenopyrit, c6 dang keo hoac bién keo cua
arsenat sat ngam nudc, ciu tao déi dong tam, dang cau, kién triic khung xwong, gia hinh va chtra
cac tan du cla arsenopyrit. Gan mit dét, ty 1¢ scorodit/arsenopyrit kha 16n: 10+20%. Trong
scorodit, dé gap cac hat vang tu sinh.

Limonit 13 san phdm bién doi ngoai sinh tir cac sulfur cha sat gdm: pyrit, arsenopyrit va
chalcopyrit. Dang tdp hop keo thanh dam, hodc riém bao quanh céc pyrit va d6i khi gia hinh theo
pyrit. Gan mit dat, limonit hoa tir pyrit kha manh, cliing scorodit tao tap hop limonit - scorodit véi
ty 18 16n (dén 80%) so véi pyrit va arsenopyrit; trong d6, d& gip cac hat vang ty sinh dang vay,
tam, khong rd hinh thai.

4. Thanh phan va dic diém khoang vat phi quing
Khoang vt phi quing chii yéu 1a thach anh va it sericit, clorit, epidot, vat chat than.

Thach anh phan 16n 1a tap hop hat tir nira ty hinh dén tha hinh. Trong kiéu khoang héa vang -
thach anh - it sulfur, thach anh chiém > 95% c6 xam tan it pyrit, arsenopyrit. Trong kiéu khoang
héa vang - thach anh - sulfur, thach anh chiém khoang 80-85% chira sulfur tap hop thanh timg dam
xen k&. Trong cac da canh mach, co nhiéu mach nho khong quang. Thach anh ¢6 mau trang sita,
chira nhiéu bao thé. Cac bao thé trong thach anh 1a bao thé 1ong-khi véi khi chiém tir 10-15% dén
30-45% the tich bao thé:

+ Bao thé trong thach anh I thudc to hop cong sinh khoang vat (THCSKYV) thach anh -
arsenopyrit - pyrit - vang tu sinh (vang - thach anh - it sulfur ) 1a nhitng bao thé 1ong - khi véi pha
khi chiém 25-45% thé tich. Nhiét d6 dong héa 250-305°C.

+ Bao thé trong thach anh II thuéc THCSKYV thach anh-galena-sphalerit- arsenopyrit-electrum
(vang-thach anh- sulfur da kim) 1 nhiing bao thé long - khi v&i pha khi chiém 15-30% thé tich.
Nhiét d6 dong hoa 195-260°C.



Anh 1. Canh quan viing 67-72 trong Anh 2. Cac than quang vang - thach anh - sulfur
thung ling Da Quyeon, not tap trung cat phieong DB-TN, kha doc (310-330 260-70) xuyén
than quang vang go trong bot két, sét ket o phan vom cac nép uon.

Anh 3. Cac than quang dang mach don Anh 4. Cic than quang vang-thach anh - it sulfur
phiceng PB-TN (310-320 = 45), xuvén chinh dang hé mach phwomg DB-TN bi phan cat va dich
hop trong bor ket, sét ket chuyén bai khe niet phieong TB-DN

Anh 5. Mau lat mong TN, 1.2; 10x5; 2N Anh 6. Mdu quang khai thac tie lo than quang 9
Sericit hoa (se) va thach anh hoa (QIH1) thay (TQY). Arsenopyrit cting pyrit (maw xam) 1ap trung
the dang o (a) hay lap day khe niet trong thanh o. dai hoac theo khe miet trong thach anh cua

thach anh 1(Q1) va sulfur (sul) (b). than quang
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Anh 7. Mau cuc thach anh sulfur —vang te sinh: Anh 8. Chup dudi kinh hién vi dién e TN 2192-]
IN.TQI2. Vang tie sinh xam tan khong déu trong Electrum (mau trang) dang hat tha hinh trong cdic
mach thach anh (sulfur bi phong hoa). sulfur bi oxy hoa thanh hydroxyt sat (mau xam)

Anh 9. Mau khoang twomg: TN.TQ2; 10x4, Anh 10, Mau «‘hu/{ duweci kinh hién vi dién e TN
IN. Arsenopyrit I (ars) twe hinh (a) trong thach 2192-1. Pyrit (py) dong sinh cung arsenopyrit (ars)
anh I va tan duw, bj thach anh Il xuvén cat (b)

Anh 11. Mdu khoang twémg TNI1.3; 10x4, IN. Anh 12. Mdu lat mong TN.TQ9; 10x5; 2N. Mach
Sphalerit (spha) xuyén cat arsenopyrit (a) va thach anh U1 (Q11) - epidot (epi) xuyén cat Thach
galena (ga) gam mon thay thé arsenopyrit (b) anh I - sulfur - vang twe sinh



+ Bao thé trong thach anh III trong mach nho thach anh khong quéang 1a nhing bao thé long -
khi v&i pha khi chiém 10+15% thé tich. Nhiét d6 dong hoa 170+230°C.,

Két qua phén tich nay kha phu hop v6i phan tich bao thé trong khoang vét ctia Tran Trong Hoa
va nnk, 2005 [8], quang ciling dugc lang dong & nhiét do 340+130°C

Sericit c6 dang vay nho, tap hop thanh dam chu yéu trong sét, bot két bi bién doi canh mach;
rat it gap trong mach thach anh - sulfur - vang (Anh 5).

Epidot c6 dang hat nho, kich thudc <0,05 mm; kha ty hinh dén tha hinh, tap hop dang tia mach
cung thach anh III trong cac mach thach anh khong quéng (Anh 12).

Clorit it gap hon sericit, di cting sericit, 1a san pham caa qua trinh clorit hoa.

Vit chdt than: Sét két giau vat chat hitu co & d6i canh mach bi bién doi nhiét dich thanh
anthraxolit va graphit tao thanh mach, dai song song cac mach thach anh- sulfur.

2. Thanh phan va dic diém cac nguyén té quing
a) Ham lwong cdc nguyén t6 Au, Ag, Cu, Pb va Zn:
Nguyén t6 Au c6 ham luong (nung luyén) trong cac than quing rat khong dong déu:

~ + Cdc than qudng thugc kiéu khoang hda vang - thach anh it sulfur c6 ham luong Au rat thay
doi, tir 1-2 g/T dén 40- 50 g/T (cac than quang giau Au: 1-3, 21, 34, 10-4) trong d6 gan mot nura
sO than quang c6 ham lugng trung binh trong khoang 1-3 g/T, da so dat 3-7 g/T.

- Cdc than qung thugc kiéu khoang héa vang-thach anh-sulfur c6 ham lugng Au thay doi tir 3-5
dén 30-35 /T (than quang: 5-1, 5-3, 21), da s6 cac than quang c6 ham luong trung binh dat 5-15
g/T, ham lugng trung binh twong d6i dong déu va & mic cao.

Cac nguyén t6 Ag, Cu, Pb va Zn 13 nhiing nguyen t6 di kém véi Au, két qua phan tich quang
phé hip thu nguyén tir cho thiy co sy khac biét vé ham luong giita 2 kiéu khoang héa (Bang 1).

Bang 1. Ham lweng trung binh (ppm) cac nguyén té Ag, Cu, Pb, Zn [5]

STT Nguyénté Thin quing vang-thach anh it sulfur Than quang vang-thach anh-sulfur

1 Ag <1 cao nhét 1,90 (TQ.1) 50-100, cao nhat 440 (TQ.9)
2 Cu 10-29 50-100, cao nhat 304 ( TQ.5)
3 Pb 10-50 10.000-20.000, cao nhit 32.000 (TQY)
4 Zn 10-50 50-100, cao nhét 404 (TQ.9)

Theo Bang 1, ham lugng Au trong quang khé cao: cdc than quéng vang - thach anh - sulfur c6
ham lugng trung binh cao hon va déu hon; cac nguyén to di kém vdi Au gom Ag, Cu, Pb, Zn ciing
chu y€u phan bo trong cac than quang vang- thach anh - sulfur.

b) Dang ton tai va do tinh khiét ciia vang:



Khodng vit vang ton tai dudi dang: vang tu sinh va electrum. Két qua phan tich microsond cho
thay, thanh phan hoa hoc ctia vang va electrum [6] nhu sau (Bang 2).

DG tinh khiét ciia vang dwoc tinh bing ty 1¢ Au/(Aut+Ag) X 1.000, phan 4nh vang ¢6 2 thé h¢:
d6 tinh khiet "a‘r 720 dén 990 tuong tng véi theé h¢ I- vang tu sinh; do tinh khiét tir 460 dén 480
tuong ung thé hé II- electrum.

Két qua phan tich don khoang 34 hat vang mé Tra Ning [8] cho thay c¢6 2 khoang db tinh khiét

nhat dinh: do tinh khiét tir 929,2 dén 995,8 (10 mau) tuong tng voi thé hé I- vang tu sinh; d6 tinh
khiét tir 512,0 dén 725,5 (24 mau): twong Gmg thé hé II- electrum.

Nguvén té Au c6 ham luong trong don khoang arsenopyrit kha cao. Phan tich 02 mau quang
vang (quang pho hap thu nguyén ttr). la 0,2 g/T va 8 g/T Au. Céc ket qua phan tich [8] cho nhi€u
khoang vat khac nhau cling cho thay di€u nay (Bang 3).

Bang 2. Téng hop ham lwong Au va Ag trong cac than quiang mé Tra Nang [6]

S6 hiéu miu Au (%) Ag (%) Téng  Au/(Au+Ag)xl.000
14-1 Au-2 46,463 49,413 95,876 480
Au-3 44,375 50,677 95,052 470
Au-4 46,193 51,162 97,355 470
Au-5 46,874 54,026 100,90 460
14-2 Au-2 80,174 0,302 80,476 990
15-1 Au-3 73,632 25,518 99,150 740
Au-3° 76,100 23,497 99,597 760
15-2 Au-1 75,827 22,720 98,796 770
Au-4 76,286 22,864 99,282 770
Au-5 76,573 22,356 98,929 770
16-1 Au-1 74,944 25,463 100,407 750
Au-2 75,080 24,193 99,273 760
03-1 1-Au-1 72,042 27,958 100,000 720
2-Au-| 73,179 26,821 100,000 730
4-Au-l 77,027 22,973 100,000 770
5-Au-I 75,783 24,217 100,000 760

Bang 3. Ham lwong (ppm) cac nguyén té quing trong khoang vat quing mé Tra Ning [8]

Khoang vat quang Au Ag Cu Pb Zn Cd Sb As Bi Te Se Mo

021 15 210 105 63 8 370 >10% 55 55 01 12

0,08 1,7 140 180 48 11 230 >10% 23 11 05 08
18 310 330 >10% 08 36 510 13% 410 38 22 25
16 615 330 >10% 0,35% 22 850 0,55% 660 8,7 31 65

Pyrit, galena, sphalerit 0,9 340 250 >10% >10% 360 470 0,11% 340 44 24 17

Arsenopyrit

Pyrit, galena



Galena 0,75 1270 120 >10% 0,1% 45 2310 810 2780 79 13 13

Sphalerit 1,05 120 8 022% >10% 540 87 013 31 36 10 05
Mau quing 01 43 0,09 <001 002 14 11 28 12 02 - 94
Mau quing 01 44 003 <001 <001 88 14 35 74 02 - 31

(Phén tich: Vién Pia vit ly - Dia chat- Khodng vdt hoc Novossibirsk, CHLB Nga, 2000).

Céc két qua phan tich trén cho thiy, quang hoa ¢ day dac trung c6 ham luong cao As, Sb, Bi,
dic biét 1a Ag rat cao khi ¢d galena va nhat 1a riéng voi galena. Diéu nay thé hién c6 2 t6 hop cong
sinh khoang vat lién quan chat ch&: vang tu sinh - pyrit - arsenopyrit va electrum -galena - sphalerit
- chalcopyrit. Ngoai ra, cac nguyén td As, Ag, Cu, Pb, Zn ciing c6 mdi lién quan chit ché véi Au.

IV. NGUON GOC KHOANG HOA VA TIEN TRINH TAO KHOANG
1. Nguon g6c va méi lién quan khoang héa vang vé&i hoat dong magma

Vé khéng gian: Cac da magma trong vung g0m cac da phun trao hé tang Bon Duong va granit
phirc hé¢ Déo Ca. Ching phan b xa cac than quang va khong thé hién mdi quan hé ngudn goc voi
khoang hoa vang. Khoang hoa vang lién quan nguon goc véi magma xam nhap con an bén dudi?

Vé dia héa quang: Céc than quing vang cé thanh phan nguyén td quang phi hop véi kiéu mo
mesothemal (theo Lingrend, 1933), thanh tao ¢ d6 sau 1.200-4.500 m, nhi¢t 46 200-300°C, phan
bd bén trong hodc gin cac khéi granitoid. Kleu mo khoang vang & day co tinh tuong tu & vung
Subi Linh - Séng Mi Pa - ¢6 lién quan ngudn goc voi granitoid kiéu I phtre h¢ Dinh Quén (pha 2)
[3]. Nhur vay, khoang héa vang viing Tra Nang ciing c6 thé lién quan ngudn gbc véi granitoid phirc
hé Pinh Quan (?).

Tuéi khoang hoa vang. Theo két qua phén tich tubi dong vi Ar-Ar tur sericit trong cac mach
thach anh - sulfur - vang cua Tran Trong Hoa va nnk (2005) [8], tudi khoang héa vang 1a 129,3+5.6
Tr.n. Didu nay ching to rang, khoing héa vang Tra Ning dugc thanh tao kha sém
trong Mesozoi mudn, gan gili vé thoi gian thanh tao cta granitoid phic hé Dinh Quan hon so véi
cac thanh tao magma xam nhéap khac vao Mesozoi mudn nhu phirc hé¢ Ankroet hay phirc hé Béo
Ca.

Nhiét do thanh tao khodng hoa vang. V&i cac giai doan tao khoang néu trén, khoang hoa vang
c6 ngudn gdc nhiét dich nhiét d6 trung binh dén trung binh - thap, chil yéu & 195-305°c.

Vi cac dac d‘iém trén va theo nghién ctru trong déi balat[2,3,7], kjéu khoang hoa vang mo
Tra Nang c6 nguon goc nhiét dich nhi¢t do trung binh dén trung binh - thap (195-260°C) lién quan
hoat dong granitoid kiém - voi (pha 2) phuc hé DPinh Quan (?).

2. Tién trinh tao khoang vang

Theo két qua nghién ctru, tién trinh tao khoang vang nhiét dich mé Tra Nang ¢ thé duoc phan
chia thanh 3 giai doan tao khoang nhu sau (Bang 4):

Giai doan thach anh-pyrit- arsenopyrit-vang: phat trién kha manh, tao cac mach thach anh c6
it sulfur v6i t6 hop cong sinh khoang vat (THCSKV) gém: thach anh I - arsenopyrit | - pyrit | -

vang tu sinh dugc thanh tao ¢ nhiét d6 305-250°C, xuyén cit theo mit phéan 16p cac da tram tich
vay quanh theo cac khe nirt, dit gy chil yéu phwong DB-TN. Day la giai doan tao san pham chinh.



Giai doan thach anh-arsenopyrit- galena-sphalerit-electrum: Cac khe nit tach duoc tiép tuc
mo ra trén cac than quing da hinh thanh trong giai doan trude, hinh thanh THCSKV: thach anh
Il - pyrit 11 - galena - sphalerit - chalcopyrit - electrum ¢ nhiét 46 260-195°C. Pay la giai doan tao
san pham thir yéu.

Giai doan thach anh. Cuong do hoat dong kién tao yéu di so vdi cac giai doan trudc hinh thanh
cac mgch, hé mach nho kh,(A)ng quang V(')"i THCSKV gém: thach anh III + epidot + clorit + sericit
chu yéu ¢ 230-170°C va tiép tuc giam dén 130°c (c6 thé co it calcit [8]).

Ngoai ra, trudc cac giai doan trén, co thé c6 hoat dong nhiét dich trude tao quang, léng dong
thach anh khong quang dugc hinh thanh ¢ nhiét do 340°c [8].



Bang 4. So 6 tién trinh tao khoang mé vang gbc Tra Nang
Thoi ky Nhiét dich

=L _ Ngoai sinh
\ Giai doan Thach anh X T'hach anh-arsenopyrit- . . .
' a4ch anh - py M= oalena- sphalerit- Thach anh Limonit - vang
Khoding vit \, arsenopyrit - ving arsenopyrit- electrum ] (vang bi¢u sinh)
Thach anh Eae e s s g = -5
Pyrit
Arsenopyrit ———

Viang ty sinh
Galena
Sphalerit
Chalcopyrit
Electrum

Sericit

Clorit

Epidot

Covenlin

Chalcozin

Limonit
Scorodit
Y L Berezit hoa, clorit A% .
lflcn doi da hia. sericit ke Clorit héa, sericit  Thach anh hoa, clorit Oxv hé
vay quanh thach anh h()aQ hoa, thach anh héa hoa, sericit hoa .08
Nhi¢t d¢ thanh ao 305-250°C 260-195°C 230-170°C
Nguyénto hoa hoc  Si, S, Fe, As, Au, Si, S (Fe, As, Cu, Pb, o gim ;
chinh (Ag) Zn, Au, Ag) Si(Ca) Fe, O, H (As)
O Hat ty hinh, nira ny ~ Hat nira ty hinh, Keo, i
Kién trisc lat ty : S €0, an tinh,
¥ ¥ hinh, khung xuong tha hinh Hat thahiah, tan du
Chu t Xam tan, mach, dai, Xam tan, mach, dai :
au tao H Mach Bi¢n keo, 16 ong

3. Kiéu mé khoang

Trong ndi dung bai bao nay, dung thuat ngit kiéu mo khoang (kiéu mo - deposit type): Kiéu
mo khoang la tdp hop tw nhién cdc mé khodng va cdc biéu hién khodng san giong nhau vé thanh
phan khodng vit, hoan canh dia chat thanh tao va nhitng nhdn t6 dic trung nhie: hinh théi than
qudng, bién déi nhiét dich, vé quan hé nguén goc va khéng gian véi cdc thanh tao dia chat nhat
dinh [7]. Con kiéu khodng la mét phan ciia kiéu mo, cé té hop cong sinh khodng vt nhat dinh,
dwoc sinh thanh trong dién kién dia chat va héa Iy twong déi binh on. Véi dic diém khoang hoa
vang nam trong cac mach, h¢ mach thach anh - sulfur phan bd chu yéu theo phuong nhét dinh voi



2 THCSKYV chinh ¢ vang, ngudn gdc nhiét dich nhiét do trung binh, trung binh-thap (195- 260°C),
lién quan voi hoat dong magma xam nhép Mesozoi mudn nhu da trinh bay ¢ trén, c6 the xep
khoang hoa vang goc Tra niang vao ki€éu mo khoang vang - thach anh - sulfur dang mach véi 2
kiéu khoang: chinh 1a vang-thach anh - pyrit - arsenopyrit va thir yéu la vang - thach anh - sulfur da
kim.

V. MUC BO BOC MON QUANG

1. B6¢c mén dia chat

Trong khu mo, cac than quang vang chi phan b trong phirc nép 16i cua cac da tram tich h¢
tang La Nga. Trong khu moé khéng c6 biéu hién ctua d4 magma xam nhap; cach trén 5 km vé phia
tdy méi co granit phirc hé Péo Ca va khong c6 biéu hién lién quan khoang hoa vang. Nhu vay,
xam nhap c6 lién quan khoang hod vang chua xuat 10, con an su (?). Piéu nay cho thay ving nay
bi béc mon dia chét chi dat mtc do trung binh nén con kha ning ton tai cac than quing vang c6
trién vong & dudi siu.

2. B6¢c mon dia hoéa

So sanh phan loai thanh hé quang vang theo d6 sau cua N. Petrovxkaia, Yu. Xafonov, X. Ser
(1976), khoang hoa vang thudc loai sulfur vai kiéu dia hoa: Au-Fe (pyrit)-As (arsenopyrit) va Au-
da kim (Pb-Zn-Cu) thanh tao ¢ gitra doi sau vua (1,5-2,5 km cach mat dat) va doi sau (>3 km).
Trén co s¢ nghién ctru dia hoéa quang trén mat (hao, giéng sau 0-20 m) va dudi sdu (16 khoan sau
70-90 m) tren mot s6 than quang xuyén cit da tram tich hé tang La Nga, dic diém dia hoa nguyén
sinh mot s6 nguyén t chi thi vang nhu sau (Bang 4, Hinh 2).

Bang 4. Pac diém dia héa nguyén sinh mét sé nguyén té chi thj quang vang theo dé sau

Vi tri - X e £ Mire d§ boc
"i;:: DPic diém cic vanh cnl';;e: ,:‘:'lélnug{,nf;:‘::n Phéin déi nguyén t chi thi

nguyén to tir trén xubng guyen theo S.V.Grigorian* mon tren
quing xuong mit
Thin Ag, Pb, As ph.m Im bj thu : : Chua rd: Quanh timg doi

Ag rit thip; As, Pb
giam rd theo d¢ sau;
Cu, Ni, Sn, W ting

. hep hay bién mét; Cu, Sn,
quing 1 Nji phat trién manh va xudt
hi¢n W,

mach nho ¢6 thanh phian va
dic diém khac nhau dia hoa
khéc nhau

Du& quang

Than Ham lugng trung binh va Au, Ag, Cu giam; Pb (Ag, Au)-Pb-Cu-Zn
cuc dal cua Au, Ag cao ¢ ting & d&i phong hoa,

QUANE 9 1ran mit va giam ¢ dudi sdu  giam & da goc; Zn ting Giira quing
(Hinh 1)
D& Ham lugng trung binh va Ag cao; As giam; Cu, Ag-As-Pb-Cu-Zn-W-Ni-Sn i
£a cire dai cua Au, Ag khong Pb, Sn, Ni ting Gitra quang,
MACh % cao & trén mdt va giam 16 ¢ Phin trén
dudni sau

* Tir trai qua phai tang kha nang tich tu o phan duci quang.
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I- Hao; 2- L& khoan; 3- Diém lay miu va so hiéu; 4- Bot két: 5- Cat két 6- Mach quang. 7 - 9- Ham lugng vanh nguyén sinh (M.107 %)

7- Ag 0,03; Pb.As 10: CuN1 5, W 10. 8- Ag 0,05: Pb 30: As 100; Cu.Sr.N1 10; W 20. 9- Ag 0.1; Pb 100; As 200; Cu.Sn.Ni 20

Hinh 2. Sor do vanh dia hoa nguven sinh mot so nguyén to chi thi quang vang Khu K70 mo Tra

Véi cac dic diém trén, day phan doi ding cac nguyén td chi thi chung cho toan mo la: (Ag,
Au)-Ag-Pb-Cu-Zn-W-Ni-Sn. Day phan déi nay cé tap hop cha yéu cac nguyén t chi thi cho phan
giita quing va dudi quing, chu yéu cao As, Ag va Pb; ving mat Sb, d6i khi co Bi (c6 thé vang Hg
2, khong phan tich). Trong khi d0, cac nguyén t thtr sinh trong 16p phi bo roi ¢6 di thuong cao
ctia Sb va yéu clia Ag va Pb; ving mit ciia Cu va Sn. Theo S.V. Grigorian (1975), diy phan d6i
ding cua vanh phan tan nguyén sinh trong cac mo vang nhiét dich nhi¢t @6 trung binh tur dudi 1€n
theo ddy nhu sau: (Co, W, Be)- Bi-(Sn, Mo)-Cu-Au-Zn-Pb-(Ag, As, Sb); trong do, to hop Au-Ag-
Cu-Pb-Zn-As biéu hién cho su ton tai & phan trén ctia doi giira quing cin ¢t vao sy ting cao ham



lwong cua td hop cac nguyén t6 trén nhat 1a As va Sb. Trén co so 1y thuyét nay, co thé du doan
ham lugng vang tang theo chiéu sau.

Véi 2 kiéu khoang néu trén thudc cing mot kiu moé co lién quan ngudn gbe v6i xam
nhap granitoid, c6 thé ap dung tinh phan d6i quing theo D.v. Rundkvich va A. Nhezenski, (1975)
[9] tir dudi 1én, tir trong ra ngoai theo sur két hop 2 tién trinh cta 2 kiéu quing: 1) Au-As (trong
mg kiéu khoang vang-thach anh-arsenopyrit- pyrit) va 2) Mo-Cu (Au-da kim) (twong tng kiéu
mo molybdenit-chalcopyrit (Bang 5).

Bang 5. M6 hinh phan déi quang moé vang Tra Nang

Kiéu Dai l Dai 1l Péi I P& IV D&V bai VI Dai VI
x Fe' Au,(Mo) = FehAS A —pAuPbZ0.Cu —p Sb(Au) —p AuSbPb _p(Hg).As.(Sh)
Da
\\Y
khong ,
qu".':ni Fe :‘ MoCufAw) o Cu ___ , Cu(Zn), Pb Ag
2 o S\ As,(Co) » Zn,Pb
Emmons: ...Sn - W - As-Bi-Au-Cu-Zn-Pb-Ag-...-Au-Ag - Sb - Hg-...

Ghi chu: W — sheelit, Fe': pyrit; Fe* - magnetit hay/va hematit, As - arsenopyrit, Mo - molybdenit, Cu -
chalcopyrit, Pb - uuh na; Zn - \plmlurr Sb - antimonit, Hg - cinabar, Au - vang tw sinh (hoac electrum),
Co, Ag: nguyeén to di cung; (). thie veu

Theo phan déi quing tir trong khéi xAm nhap sinh quing ra ngoai, t6 hop nguyén t6 quing
Au, As, Fe va Au, Pb, Zn, Cu c6 mirc d6 boc mon quing tir trén xudng dén déi gitta quang (doi 111
va déi1 IV) trong da vay quanh. Tinh phan d61 nay khéa phu hop so véi phan déi quang cua W.H.
Emmons. Nhu vdy, mutc do boc mon quing twong ung dén déi giita quing d6i véi quing hoa Au-
As-Pb-Zn.

V61 mue d§ boc mon dia chat va dia hoa quing hién tai, mirc d béc mon quang trén mat dugc
danh gia: chu yéu la dén déi gitta quang, mot s6 noi dén phan trén cua déi dudi quang. Do co sy
bdc mon quang, da tao nén céc tich tu vang sa khodng c6 quy mo rong véi ham luong cao.

VI. TRIEN VONG

Két qua tim kiém da danh gia tai nguyén dy bao cho 11 than quang trong s6 88 than quang,
than khoang hoa ¢ cép P2 (tvong duong cap 334b) la 9.237 kg Au va 10.559 kg Ag [5] cho thay
mo vang goc Tra Nang co tiém nang lon. Trén co s6 cdu tric dia chat thuan loi gdm: cat két, bot
két ¢6 cau triic dang vom cua nép udn (nép 161) va cac tap sét bot két, sét két ¢ day dong vai trd
“man chin” thudn loi hon cho sy tip trung quing hoa vang, cac thin quing xuyén cit chinh hop
trong céc da tram tich theo hé thong dut giy - khe nit tach, doi dap vo phuong DB-TN; khoang
hoa thudc kiéu mo vang - thach anh - sulfur dang mach véi 2 kiéu khoang, chu yéu: vang - thach
anh - pyrit - arsenopyrit; thir yéu: vang - thach anh - sulfur da kim.

Vang - thach anh - sulfur dang mach 1a kiéu moé khoang vang c6 trién vong & mién Nam Viét
Nam no6i chung va déi Ba Lat n6i riéng v6i quy mo tir nho dén vira. So véi diém vang Suoi Linh
[3], mo vang Tra Nang co6 cung kiéu mo va ki€u khoang, nhung & Tra Nang, kiéu khoang chinh



vang - thach anh - pyrit - arsenopyrit, phan bd cha yéu trong cac d trim tich, xa khdi magma lién
quan ngudn goc; ¢ Suoi Linh ngugc lai.

Véimire d6 boc mon dia chét va boc mon dja hoa quang hién tai chu yeu 1a dén déi gilra quéng,
mdt s6 noi dén phan trén cua d6i dudi quing nén c6 thé danh gia mo vang gdc Tra Ning rat 0 trién
vong.

VII. KET LUAN

Cac thén quang vang gbc mo Tra Néng c6 dang mach, dang gia via, mang mach, d6i mach, c6
phuong kéo dai chu yéu BB-TN, goc cam kha déc hogc thoai, thuong phan bd & phan vom cac
nép uodn va xuyén chinh hop trong cac da tram tich hé tang La Nga; thanh phan khoang vat quang
chiém 10-15%, chu yéu 1a arsenopyrit, pyrit; thir yeu 1a galena, sphalerit, chalcopyrit; vang ton tai
dudi dang vang ty sinh (thé hé I) va electrum (the h¢ II); khoang vét phi quang chinh 1a thach anh
(>80%); ham lugng Au thay doi tir 1-2 g/T dén 40-50 g/T; ngudn goc khoang hoa vang 1a nhiét
dich nhiét d6 trung binh dén trung binh - thiap lién quan hoat dong magma xam
nhap Meso0zoi mudn.

Tién trinh tao khoang gom 3 giai doan, trong d6 c6 2 giai doan tao san pham chinh: 1) thach
anh | - arsenopyrit | - pyrit | - vang tu sinh (305-250°C va 2) thach anh II - pyrit 1l - galena -
sphalerit - chalcopyrit - electrum (260-195°C); thudc kiéu mo vang - thach anh - sulfur dang mach
v6i 2 kiéu khoang: vang - thach anh - pyrit - arsenopyrit (chinh) va vang - thach anh - sulfur da
kim (phu).

So voi dia hinh hién tai, mo vang da bi béc mon dia chit va dia hoa quang dén doi gura quang,

mot sb noi den phan trén ctia d6i dudi quing. Vi cac dac diém trén, c6 thé danh gia mo vang goc
Tra Nang rat c6 trién vong.
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