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I. tr,tO oAu

Trong nhfing ndm cudi thd ki 20, trcn thd gi6i,

cing vdi nhiing m6 ving truydn thong dd c6 nhi€u

t<idu m6 m6i : Cu-Au, Cu-Mo-Au porphyr, Au-Sb-

Hg epithermal, c6 trf lrrong l6n, c6 gi6 tri kinh tc
cao liOn quan t6i c6c hoat dQng magma loat kidm

v6i ph6t sinh trong b(ii cinh hrit chim duo.c ph6t

hiQn, nhu : I-adoham (Lihir Ialand, Papua New

Guinea...), Dikindi (Dipidio Philipin), Sandra

(lndonesia) & tey nam 12l vi Andes & phia d0ng

ThAi Binh Duong. ThuOc ria h,rc dia Ddng Nam A,

khu vuc De [4t c6 nhfng n6t tuong ddng vd cdu

truc, boi crinh kidn tao hinh thAnh vd hoat dOng

magma, trong thdi gian qua 6 day da ph6t hiQn

dudc mot sd tu kho6ng vdng, tuy phAn t6n nh6 t6

nhrrng c6 j'nghia l6n vd khoa hoc vd thr'rc ti€n, nhu

Krdng Fa, Ti Nang, Suoi Linh, Tring Sim, D6

Bin.., Phdn l6n c6c tu kho6ng ndy dd duo.c tien

hinh nghiOn cfu, didu tra d6nh gi6 kh6 chi tici I I ' 3-

61, qua d6 nhidu vdn dd v€ dia chdt, qu4ng h6a,

vat chdt qu4ng... d6 duoc lim s6ng t6, co sd tdi

nguyOn bu6c dAu duoc x6c dinh, tuy dQ tin cAy

chua cao do tdi liQu cdn rdi rac, chua co bin, chua

ddng bo.

Srr c6 mat cfia c6c kidu quang h6a vdng vi sin
phdm cfra hoat d6ng magma kidm v6i trong cdu truc

ria luc dia tich cuc & khu vuc Nam Trung B9, cho

thdy hodn toin c6 thd hy vong & khu vuc Di lat sE

ph6t hiOn nhfng kidu quang h6a c6 quy m6 c6ng

nghiop, c6 gi6 tri kinh tc, tru6c dey chrra c6 didu

kiQn d6nh gi|hdt gi6 tri thrrc cria chfing.

Kd thta nhiing kdt quri nghiOn cfu ciia dd tdi cdp

NhA nu6c (DTDL2003/07), trong nam 2007 chfing

toi (de Di KHCB-70.84.06)'dd tidn hinh tridn khai

nhfrng nghiOn crlu bd sung dOi v6i quang h6a vdng
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Td Nang - mQt trong nhilng tu kho6ng vdng quan

trong cfra khu vuc, nhim ldm s6ng t6 didu kiQn hinh

thdnh, btii cinh thdnh tao vd tridn vong cria chtng'

rI. MOr so oAc odu oIn cHAr
NUT QUANG TA NANG

Ving Td Nang (xd Td Ndng) nim & tly b6c Di
Linh - Bio [.0c, thuOc huyQn Dirc Trong, c6 toa d0

11"34'17,3" - 11"35'25,6'' v! B6c, 108"32'52,1" -

108"32'57,4" kinh D6ng, phan bd trOn ving niri cao

920-l,270 m (virng nAng cfia cdu trtc Da L40'

Trong pham vi nfit quang c6 m6t nhidu didm qu4ng,

didm kho6ng h6a vdng gdc, ving sa kho6ng^(sudi

Da Quyeon) tren dion tich khoing 400 km' (dii
quSng 40 km, rOng kho6ng 10 km). Qu4ng ving &
dAy mdi duoc ph6t hiQn vdo nhfng nim ddu ctia

th4p ki 90 thd kf trudc, sau d6 duoc tidn hdnh tim
kidm, tham dd bdi Dodn 601 (1987, 1992) vd Cong

ty Kim Resources (1992-1997). Tr) ndm 1993 ddn

nay, Xi nghiQp vang lam Ddng, nay li COng ty D6
qu!' vA Vdng [Am Ddng khai th6c thr] nghiOm tai

phdn lQ via c6c thAn quang 2,4,5,9 (hinh l).

Nhin tdng thd (B6n dd dia ch {t u25.000, I /1 0.000),

ntt quang Td N[ng c6 dang phftc nOp ldi, vdi nhdn

lQ c6c trAm tich luc nguycn tudi Jura (hc tdng la
Ngi Jzln) bi c6c thd xAm nhflp acid nh6 xuyen c6t &

phia tAy nam ; phAn c6nh li cic dd trdm tich -phun

trdo (san tuf, tuf alevrolit), phun trio acid (ryolit'
dacit vi felsio tudi Kreta muon (hQ tdng Don

Drrong) ; chring bi phii b6i phun trdo basalt (N2-

Qr) & phdn phia nam, vi trdm tich bd rdi (Q).

1. CAc di xfrm nhip tao thdnh hai thd nh6, lq &
Piarmen (K,64), c6 diOn tich 3,5 km' vi 0,4 km-,

xuyen c6t, gay bieh ch{td c6t kdt, bot kdt, s6t k€'t



Khu I Khu ll

l" 1m,R,Eq,[tl. lF'l 6n,flB
Hinh I . So dd c6c didm nghiOn cfu trOn mOt sd than qudng vdng khu I, II m6 Td Nang. Thdnh lAp tr6n co

s6 b6o c6o thrm dd vdng g6c Td Nang ciia c6ng ty Kim Resources (199g) t9l
I' HO Jura - th6ng giiia, hO tdng [a Ngi : c6t bot kdt mdu x6m, phidn s6t, phidn s6t xen b6t kdt, mdu den,

chr?a vAt chdt than, 2.Dtt gdy : a. xhc dinh, b. giri dinh, 3. Than qurng ving, s0 hi6u vd g6c dd, 4. Heo da thi
cdng vd s0 hiQu,5. Didm khdo s6t, ldy mdu phAn tich,6. Ducmg giao thong,7. Sudi,8. Ducmg ddng mtc

h0 tdng La Ngi. Chtng duoc cdu tao tir cic dh
granosyenit porphyr vi granit prophyr, trudc d0y
duoc xdp vio ph(rc hO Ankroet, hiQn nay duoc xdp
vAo td hgp kidu Dinh Qu6n - Ddo Cri [7]. Ngoii ra,
6 c6 trong vd ngoii pham vi m6, aoi ch6 cdn gdp
granit porphyr dang mach nh6 ddu xuyen c6t vd
gAy bic'n diii trdm tich h0 tdng la Nge t9l. Chc dh
c6 mdu x6m, ki€'n truc hat nh6 dang porphyr, nrla
trr hinh, cdu tao khdi ; d6 duo. c tao n6n b&i hai phAn
: ban tinh (50-60 7o) vd n6h (40-50 7o), phAn ban
tinh duoc tao nOn b&i cilc kho6ng vAt feldspat kali,
plagioclas, thach anh, it biotit ; phdn ndn hat nh6
hon, c6 thAnh phdn tudng tu nhtr ban tinh.

Vd thach dia ho6, cic di c6lucrng SiO2 dao d6ng
trong khoing 7 1,37 -7 2,24 Vo, tdng kidm : 9,5- I 0 Zo,

uu thdtr0i kali 16 rOt (K2O/I.{a2O > l) (Na2O = 3,9-
4,25Vo,$O= 6,5-7 Eo), thuOc loat kidm vOi cao kali
; d0 nhOm til trung binh ddn cao, vdi chi sti Shand
dao d6ng trong khoring 1,2-1,4. Trong c6c d6 gep
hdm luong cao ciia Sn (13,7), Ag (a,6), Cu(3,5), pb
(3,6) trong granit porphyr vi Sn (18,2), Cu (3,3),
Mo( 4,4), Pb (3,6) trong granosyenit porphyr [7].

Nguy€n tti hidm vdt c6 khuynh huong chung ld
gi6m ddu him luong tr) nguy€n ttf Cs ddn h v6i di
thudng dm ddc trung cfra Nb, Ta, Ba vi duong cfra
Th, U, K. C6c nguyOn t0 REE c6 xu huong giim
dAn hAm luong chung ti nh6m L.REE ddn H.REE
c6 di thudng Am sdu 16 rOt ciia Eu [7].

Dpc ditlm thnnh phdn h6a hoc, dia h6a nguyOn tfi
hidm vdt, tudi ddng vi chi ra cilc dh granosyenit
porphyr Ti NAng c6 ngudn gdc tt dung thd magma
bi tron l6n ; ld sin phdm phan dl mu6n ciia hoar
dOng magma kidm vOi ria luc dia tich cuc khu vuc
Nam Trung Bq Il,3,71.

2. Cic dd phun trio, gttplQ 6 ta luy bOn tr6i ducrng
vdo nft qudng Td Ndng (c6ch UBND xd Td N6ng
khoing l0 km duong vdo m6), c6 mdu xanh luc, it
ban tinh feldspat tr6ng duc, cdu tao drii (ddng chdy
nhe), tuong dtii ddng nhdt. Thdnh phdn chri ydu :

ryolit, dacit, felsit, felsit porphyr va tuf ciia ching.
Felsit, felsit porphyr c6 mAu x6m, x6m s6ng, tim
nhat, x6m tro, x6m xanh t6i nAu gu ; cdu teo khdi
hay ddng chdy ydu, kidn trtc porphyr v6i c6c ban
tinh (2-10 Vo) lbt thach anh vd feldspat bi bidn ddi
thanh sericit vi s6t. Ndn ln t4p hgrp ciia vi hat, kie'n
trfc felsit, vi felsit, cting phd bidn feldspat, thach
anh, khOng thdy kho6ng vAt mdu nguyOn sinh,
thudng ld sericit vi tAp hqp sericit-clorit-epidot-
oxyd s6t... (thui tinh bie'n ddi). Mot didu d6ng chfr f,
trong chring rdt phei bidn thanh tao mach nhict dich
trao ddi, nhan bidt th6ng qua d6 bidn ddi, srr bac
mAu (x6m ddn tr6ng) hoac ld qu6 trinh sericit h6a,
caolin h6a, thach anh h6a ; kh6ng gdp sulfur vi
chua ph6t hi€n duoc vdng.

3. Cic iltit giy trong pham vi n6t quing Td
Neng ph6t tridn theo hai h0 thOng phuong DB-TN
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ve TB-DN. HQ ttrdng DB-TN, ph6t tridn nhdt, c6

phuong trung voi dudng phucrnC trArn tich luc

nguy€n tudi Jura, c6 vai trd khdng che qu4ng ho6

khu vuc. Dgc theo chtng ld cic d6i dflp vd vd d(rt

g6y phan nh6nh, thudng duo.c ldp ddy boi circ dli
m4ch thach anh-sulfur-ving. Thrl ddn li hQ thting
TB-DN (thdnh teo sau hQ thdng DB-TN) vd ld hQ

th0ng dft g6y, khe nfrt sau t?o qulng, c6 vai trd
ldm dich chuydn ngang dudi I m (nhidu ch6 chi
vdi centimet), ph6 hui c6c dft g6y, khe nfit, nOp

u6n hinh thinh trong giai do4n tnr6c [3, 4, 6],

Kho6ng h6a vdng khu tr(r trong c6c trdm tich lgc

nguy€n hQ tdng Ia Ngd & ci dang mach xuyOn c6t

vi chinh hqp ; phd bidn c6c thAn qugng thach anh-

sulfur d4ng mach, mang mpch (phftc tap) vi mCch

don. Lo{machphtc t4p (mpng rngch) ph6n b0 trong

ddi dap vd manh tai phdn tnrc ndp ldi, gdm t4p hgp
mach nh6, vi mach thpch anh -sulfur chidu ddy ti
vdi milimet ddn vdi centimet. C6c mach c6 chidu

r6ng tr€n I cm, mQt dQ 3-5 mach/m, mach chi duy

ri vdi m6t theo dudng phuong rdi bi t6t di, ngay sau

d6 xudt hiQn c6c mach moi 14, 6,91. Nhin chung

hrrong ph6t tridrn chinh cira c6c m4ch ndy ttrrrcrng

trung vdi phuong cdu trfic chung cfra d6i quang.

Lo4i mach don chi gdp 6 phdn c6nh nOp ldi, ph6t

tridn len l6i theo hp thdng khe ntt tdng vdi m{t
lop ciia d6(dnh /), vdi chidu rQng mqch ti 0,5 ddn

2,0 m, k6o dei tU 20 m den hdnh trdm m6t vi thuong

bi c6c khe nft phuong TB-DN ldm dich chuydn.

tim kidm, thdm dd [9] cho
6n d6i thing dfrng vd PhAn
thing drlng : & phdn cao ctia
c mqch qudng nh6 it sulfur,

cing xu6ng sAu (theo ld) mach quang c6 luong
sulfur tdng ddn vd xudng sAu 30-50 m c6c thAn

qupng gidu sulfur da kim vi vdng (dOi khi dat him
lugng hdng ham gam/tdn). Theo chidu ngang fi
trung t0m ra ria, & trung tAm m6 c6 m4ch l6n th4ch

anh giAu sulfur (dAy 2O-40 cm), cdn phdn ria chi
ph6t tridn loai mpch nh6 vd nghdo sulfur.

Vd thd nim, huong ph6t tridn chung cria hQ mach

tring v6i phuong cdu truc chung. Huong c6m cfra

mach tuy theo vi tri so v6i truc ndp ldi, c6 thd c6m

vd TB hoac DN ; g6c d6c thln qudng tai phdn vdm

ndp ldi phd bidn 40-45", tai phAn c6nh 70 hodc 80o.

D6 c4nh mach ld c6t kdt, bot kdt vi phidn gidu

vdt chdt than bi bidn ddi nhigt dich, ph6t tridn beresit

h6a, it clorit h6a tao ddi rOng dao dOng tu vii centimet

ddn hdng m6t ; hong d6i beresit phd bidn : sericit -

60 Vo, th4ch anh 30Vo, carbonat ddn 5 Vo, chta xAm

t6n cria arsenopyrit (5 Vo) vi, it pyrit.

rrr. DAc otiu rcro,ryc vAr.
DIA H6A QUANG

Nhu dd ninh bAy, m6 Td Nang le mot d6ti kho6ng

h6a, g6m nhidu mang, m4ch thach anh-sulfur, ph6n

bO hong m6t doi dap vd k6o dAi (hon 2 km),phtrorrg 6

kinh tuydn, hdm luong Au dat tt 4 ddn l0 e/T t6l ;

d6 bidn ddi c4nh mpch - beresit chta arsenopyrit
xAm t6n & d4ng nhtng tinh thd lang trg ng5n, kich

thudc : 0,1-10 mm, c6 chfa hdm luong Au tt 0,2

ddn 0,4elT [6].

C6c mach thach anh-sulfur duo. c ldy mdu nghi0n

ctu, phAn tich & c6c thdn qqng thudc hai khu vu. c :

I, II (hinh l), phen bd trong phdn trung tAm cfra ddi
kho6ng h6a. Trong chirng phd bidn c6c kho6ng vAt

qugng: arsenopyrit, sphalerit, galenit (chi€m uu the),
pyrit, chalcopyrit, pyrotin, dOi khi thdy c6 bismutin,
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Anh I. Kho6ng h6a chira vang d4ng mach, mgng mach [9]



Kho6ng v6t
bidu sinh

bulanjerit, djemsonit, bismut, cosalit vi vang tu
sinh (bdng /), kho6ng vdt khOng qudng c6 thach
anh, sericit, clorit, ankerit, calcit, it hon li antracolit.

Bdng I . ThAnh philn khodng v6t n0t qu{ng Ti Ning
Pha kho6ng v6t T6 hop kho6ne vAt

Khodtng vdt chinh :
Arsenopyrit, galenit, sphalerit, pyrit

Kho6ng Khoang v6t phu :
v4t Chalcopyrit, pyrotin, bismutin,

qu4ng bulanzerit

Khodng vdt hi6m :
Tetraedrit, vdng, cosalit

Kho6ng vdt Thach anh, sericit, clorit, ankerit,
phi quang calcit, antracolit

Hydroxyd Fe, arozit, scorodit, arsen
tu sinh, malachit, serucit,
caolinit. montmorilonit

Hdm luong c6c nguyOn tti Au, Ag, Ca, Pb, Zn,
Cd, Sb, As, Bi, Te, Se vA Mo trong qudng vd tinh
quang tt m6 Td Nang duoc nOu trong bdng 2, <rya

d6 c6 thd thdy dac tnmg cho didm quang ho6 nghiOn
ciru Ii Cu, Pb,Zn, Sb, As vd Bi.

1. Arsenopyritld khoing vdt phd bidn, tao thanh
tU 3 thc he : l) Ban tinh rong d6 bi€'n ddi nhict dich
(hao deii), 2) Tinh thd arsenopyrit lon (ddn 4 cm) trong
c6c mach thach anh, 3) D+ng xAm t6n trong galenit
vic6c gAn mach. Him ludng arsenopyrit hong qudng
thaydiiittdu6i lvod€n5-7 vo,thamchi 15 7o.

Kdt quiphAn tich tinh qudng (chfr ydu arsenopyrit)
cho thdy hdm lugng Au (ppm) dao d6ng rrong
khoing 0,08-0,21, Ag : 1,5-1,7, Cd : 8-l l,Bi :23-
55, Te : l,l-5,5 vi Se thdp : 0,1-0,5 {biing2).

2. Pyrit, tudng tU nhu arsenopyrit, pyrit cfing c6
mdt hong qu?nC & 3 thdhe : l) furit s6m tin du tao
xAm t6n trong d6 phi€'n than nguy€n thui, 2) Dang
xAm t6n nh6 trong d6 bidn ddi ctng vdi arsenopyrit,
3) D4ng xAm t6n vd g&n mach trong td hgp v6igalenit,
sphalerit vd chalcopyrit. Tuy thudng c0ng sinh chat
ch6 v6i arsenopyrit nhung pyrit c6 him luong thdp
hon nhidu (drr6i I Voholc l-2 Vo),6 dang hat nh6
O,l-0,2 mm den I mm, nfia tu hinh hoac tha hinh.
Kdt quA phAn tich tinh qudng (chri ydu pyrit + galenit)
choth{yhimluong ving (ppm) hrong ddi cao: (1,6-
1,8) Oing 2). Ngodi ra, trong phdn tinh qudng niy
cdn gdphdm luong cfing tuong dtfi cao ciia Ag (310-
615) lien quan vdi galenit, Cd (22-36), Sb (510-
850), Bi (410-660), & (2,2-3,1) vd Te (3,8-8,7).

3. Sphalerit taothdnh &Ztndne: loaithdhQ s6m
lA c6c tdp hqp tinh thdkich rhudc lolr chfa x6m nhiem
emuxi cria chalcopyrit, dAy li bing chrlng vd nhiet do
cao thdnh tao ch(rng (hon 350 "C) ; cdn thd h0 mu6n
hon,tao thdnh trongc6cgdn mach cing vdi carbonat
vi thach anh, thd hiQn li lo4i nhiet do thdp. C6c k€t
qui ph8n tich chi ra hong tinh quang chii yO'u spha-
lerit chrla hdm luong (ppm) cao cria Au (1,05), ddc
biQt cao ciia Cd (540), As (0,13 Vo); cdn c6c nguyOn
t0 kh6c nhu Ag, Te, Se & mfrc trung binh.

4. Galenit, phd bidn, nhung phAn bd kh6ng ddu,
tao d6m, d vi mach v6i kich thu6c hat vi him lrrong
bi€n d6ng. Tuong tu nhu ddi v6i sphalerit, galenit
trong qudng duoc hinh thdnh ri hai thd he : thd he
sdm - tinh thd ldn vi thdhe mu6n - thuong cing v6i
sphalerit, carbonat vi thach anh tao thanh & c6c vi
mach. C6c kdt quri phAn tich tinh qu4ng galenit ddu
cho thdy bOn canh him luong cao (ppm) cfra Sb
(2310), Ag (1270), Bi (2780), Te (7,9), As (810)
trong chfing cdn c6 chira him luong Au kh6ng nh6

Bdng 2. HAm lugng c5c nguy6n td (ppm) trong quing vA tinh t3l

Bi MoThinh phdn qu4ng Au Ag Pb Zn Cd Sb TeAs Se

Arsenopyrit 0,2I
0,08

0,1

0,5

55

23

63

48
105

180

1,5

1,7

Cu

210
140

8 370 >l0o/o
ll 230 >ljVo

5,5
I,l

1,2

0,8

$rrit, galenit
l,8 3r0
1,6 615

>ljlVo 0,8Vo

>lj%o 0,35Vo

510 l,3Vo
850 0,55Vo

330
330

3,8 2,2 2,5

8,7 3,1 6,5

36
22

410
660

furit,galenit,sphalerit 0,9 340 250 >l\vo >t\vo 360 470 o,ltvo 340 4,4 2,4 1,7

Galenit 0,75 1270 l2O >ljVo O.l%o 45 2310 810 2780 7,9 1,3 1,3

Sphalerit l,05 120 86 0,227o >l0o/o 540 87 0,13o/o 31 3,6 1,0 0,5

0,1 4,3 0,09 <0,01
0,1 4,4 0,03 <0,01

0,02 14
<0,01 8,8

28 t2 0,2 9,4
35 7,4 0,2 3,1

ll
t4

M6u quang
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(0,75). Kdt que phan tich microsond galenit cfrng

nhAn drro.c hdm lugng cao cfra Sb (0,1-0,32 Vo), Ae
(0,17-0,3 Vo) vdBi (0.1-0,2Vo) vi dd phrin 6nh dtng
kdt quri d'/a xhc dinh dudi kinh hidn vi di€n trl
qu6t : trong galenit o day c6 chta chc bao thd li
sulfosol-Sb ciia Cu vi Pb (tetraedrit, djemsonit,
bulanjerrit, cfing nhu bismutin vd cosalit
Pb2Bi2Sb5) [31. C6c nghiOn cfu tr€n dAy cho thdy
galenit & m6 vdng Ti Nang c6 nhfing d4c didm dia
h6a kh6c vdi galenit trong c6c m6 ving kh6c thu0c

ddi cdu tric DA lat o ch6 c6 hdm luong cao ciia As,
sb, Bi, cd.

Ti nhfng kdt quri rinh bdy vd kho6ng v6t, dia

h6a quang o tren c6 thd nh{n thdy : phi hgp vdi
thdnh phAn kho6ng vet queng, dia h6a qu4ng ciing
phin 6nh dic trung c6 hdm luong cao ciia As, Sb,

Bi vi thdp cita cic nguy6n td Ag, Te, Se.

5. Vingtrongquang nghi€n cfru & dang trr sinh,

thudng c6 kich thu6c nh6 (0,1-1,0 mm) vd cgc nh6
(drr6i 0,1 mm), rdt hidm gflp loai c6 kich thu6c ldn
hon (ddn 2-3 mm). DQ tinh khict rdt kh6c nhau :

loai kich thu6c nh6 dao d6ng trong khoing 500-

720 o/oo; cdn loai cuc nh6 c6 d0 tinh khidt rdt cao :

930 o/oo I3l (hinh 2). Ngodi Ag, trong m6t sd hat

ving cdn tha'y c6 Hg v6i him lugng ddn 0,5 7o l3l.

Vdng trong sa khoing aluvi doc su6i Da Quyeon
chdy qua khu m6 Ti Nang, c6 2 khoing dO tinh
khidt (kh6c vdi vdng gOc m6 Ti Nang) dd ghi nhQn

duoc ld 580-840 %oo vd 920-1000 o/oo. [,oai ddu c6

dO tinh khidt gdn gfii v6i da sd ving gOc, mac dtl
cfing gap c6c hat ving c6 d0 tinh khiOt cao hon
(840 %o) ; loai sau, phAn lon kh6 gdn gfli v6i do tinh
khidt ciia vdng trong arsenopyrit x6m t6n & ddi

bien deii, cdn loai c6 dQ tinh khidt 930-1.000 %o c6lE
tuong fng vdi vdng bidu sinh (chiem khoing l/3 sd

hat ving dd phen tich). Tr] d6, cho ph6p suy do6n

ngudn cung cdp loai vdng thrl hai (dQ tinh khi6t cao)

trong khu vuc nghiOn ciru li tt cic d6i c6 kho6ng

ho6 arsenopyrit chira ving hat cuc nh6 vi trong
didu kiQn laterit hoe ph6t tridn trOn chring c6 thd

ph6t tridn v6 phong ho6 chfra vdng, trong d6 nhd
c6 su t6i l6ng dong mi vdng hat cuc nh6 tr6 thinh
hat ving c6 kich thu6c l6n hon, dO tinh khidt cao

hon. V6i nhfng kdt qui nhu vay, c6 thd du doan

trong pham vi nft qudng Td Nang, bOn canh ddi
bidn ddi beresit h6a chrla xAm t6n arsenopyrit cdn

c6 nhfng d6i kho6ng ho6 arsenopyrit vi v6 phong

ho6 chta ving ri€ng biQt chua duoc ph6t hi€n ngay

trong khu vuc d5, dang drroc khai thAc. Ngodi ra,
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c6 mQt dac didlm d6ng chri j'nfia ld trong aluvi - sa

kho6ng c6n glp rdt nhidu cu6i thach anh c6 ddu v€l
sulfur, th6ng thudng liOn quan v6i chtng c6 thd c6

loai kho6ng ho6 Au - th4ch anh it sulfur chfia vdng

hAt lon, dO tinh khidt cao vta phrii. Thuc tC', trong sO

nhtng h4tvAng sakhoing kich thudc l6n, b6n canh

lo4i c6 d0 tinh khidt cao, cdn gap loai c6 do tinh

khiei vta (800-840 7oo). B6i vay, khong loai tri khri

nang fiong khu vrlc Ti Nlng cing cdn c6 kidu
quang h6a Au - thach anh it sulfur , cho d€n nay

chrra duoc ph6t hiQn.

50 60 70 80 90 100
Au, oA trgng luong

Hinh 2, Bidu dd dQ tinh khidt ciia vdng
trong vdng gdc vd sa khoAng [3]

rv. Driu rcmj niun r{AtIH vA sdt cANH
THANH TAO QUANG

Drra vdo quan hQ dia chdt, hinh thei, td hgp cong
sinh khoAng vAt, dia h6a qu4ng nhu dd trinh bdy &
tr6n c6 thd xdp qu[ng h6a vdng Td Nang vdo phu

kidu ving-thach anh-arsenopyrit, thu6c kidu vdng -

thach anh - sulfur. Kdt qui nghiOn cftu bao thd fluid
trong kho6ng v6t cria quang m6 cho thdy ching
duoc l6ng dong & nhiet do 130-430 oC, firong frng
v6i cdc kidu m6 nhigt dich nhiot dd trung binh -
cao vi trung binh - thdp, rtng v1i c6c giai doan tao

quang khic nhau cira m6. Ndng do cfia dung dich
tuong ddi thdp vdi 2 khoing 9,2-11,7 o/ovd6,4-7,8o/o

NaCl duong luong vdi pha k:hi metan-nitd-carbonic
(COz >> Nz + CH+), Ndu dqa theo nhiQt kO kho6ng
vat (sphalerit-chalcopyrit), nhiQt dQ ling dong qufig
c6 thd de xdy ra & nhiQt dQ 400 'C hoflc cao hon.

0+
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Dd x6c dinh tudi quang h6a ving m6 Ti Ndng,
dd tidn hinh phAn tich tudi sericit duo. c t6ch ra tir
mach thach anh sulfur (sericit li kho6ng vAt mach
mdi dtroc hinh thdnh vi l6ng dong gdn nhu ddng
thdi vdi arsenopyrit vi galenit) bing phuong ph6p
Ar-Ar vi cho thdi gian thinh tao cria ching li 129,3
+5,6 tr.n l3l (hinh J) ; didu niy chfng t6 que trinh
hinh thdnh quing m6 Ti Nang xdy ra sdm hon so

v1i cic qulng ho6 vdng c6 tudi Mesozoi mu6n kh6c
(l l5-10 tr.n) nhu Kon Chro, Bdng Micu [3].

700

600

Kho6ng vAt

Arsenopyrit
-nt-
-nt-
-nt-
-nt-
Pyrit

Sphalerit
Galenit

-nt-
-nt-

D6 vAy quanh m6 Td Nang gidu vAt chdt than,
trong c6c mach quhng thdy c6 antracolit (vdt chdt
carbon v6 dinh hinh) vi graphit. Thdnh phdn d6ng
vi C cia c6c thinh tao ndy kh6 gdn giui nhau (bdng
4) 13l, ch&ng t6 su l6ng dong graphit vi antracolir
xdy ra nhd c6 su t6i l6ng dong vAt chdt than bi bich
chdt ydu cia d6 vay quanh. Var chdt chfa than trong
quang E c6c m6 ving kh6c cria khu vuc MT&TN
cffng c6 thdnh phdn ddng vi C nhu vay [31.

Bdng 4.Thdnh phdn ddng vi G cia cic vAt cha-t than ("/@)

K!'higu m6u Khodng v4t SrtC

Vat chdt than
Antracolit

Vdt chdt than
Graphit

Dt-3067
Dl-3067
DL306l
DL3080

-19,7
- 18,5
-18,0
-21,5

0 10 20 30 40 50 60 70 80 90 100
Tfch lu! 39 Ar

Hinh 3.Bi€udd tudiAr-Arcria sericit (mdu DL3l32)
trong mach thach anh - sulfur - vdng m6 Ti NAng [3 |

Thdnh phdn ddng vi S trong sulfur m6 Td Nang
dao ddng tt 1,7 d0n 4,3 Vo (bdng 3) vd gdn gfri
v6i giir tri 63aS cfra sulfur trong c6c m6 kh6c thuoc
khu vuc MT&TN [3], dac trung cho khoing bidn
thi€n thinh phdn ddng vi S ngudn gfic magma.
Xudt ph6t tr) nhfng dic didm nhu vey, c6 thd du
do6n dO ch(ra Hg cta ving tu sinh trong c6c m6
nghiOn cr?u sE kh6ng cao (dudi 1,0 Vo), thdy 16 qua
kCi qui phAn tich microzond ; didu niy thd hien
tr€n bidu dd tuong quan gita him luong Hg trong
vdng hr sinh vi thdnh phdn ddng vi S cria sulfur
cdng sinh vdi chring [3].

Bring 3.Thinh phlln,d6ng vi S trong quing sultur (%) [4]

Kf hieu m6u 634s

Todn b6 nhilng ddc did:m nOu rrOn cho thdy phu
kidu quang h6a thach anh -ving - arsenopyrit Td
Ning c6 ngudn gtic vi thdi gian gdn g{ii vdi qu6
trinh hinh thinh c6c xAm nhAp kidm vdi dai nii hla-
pluton vdi tudithdnh taol40-128 tr.n Itl,li€n quan
ddn ria luc dia tich cuc khu vuc Nam Trung bQ.

NghTa ld, kho6ng h6a vdng Ti Nang liOn quan tdi
giai doan sinh kho6ng Mesozoi mu0n 6 khu vuc
De [^at, v6i 2 mrlc tudi tao kho6ng ving 129 vi
100-ll5 tr.n. O m(lc tudi thrl nhdt hinh thdnh
quang ho6 Au - thach anh - sulfur (kidu Au-
arsenopyrit), cdn & mrlc tudi rhf hai Au-Ag vi Au
- thach anh - sultur (Au-Pb-Zn) [31.

rfr luAN
l. Vi hi khu trfr, quy lu6t phtn bd, hinh th6i

thAn quang vA bidn ddi canh mach (beresir h6a)
ld nhfing dac didm x6c nhan kho6ng h6a vdng Ti
ndng c6 ngudn gOc nhiOt dich, tao thdnh ri nhieu
thd he. M6i thd hQ ddc trung bdi su kh6c nhau
vd ttl hqp cQng sinh kho6ng vAt, dia h6a qu6ng
vi vdng.

2. Nhfng dac didm cd ban vd khoing vat qudng
(phd bidn arsenopyrit), dia h6a quang (hdm luong
cao cfra As, Sb, Bi) cho ph6p x6c dinh quang h6a
m6 Td Nang thuOc phq kidu vdng - thach anh -
arsenopyrit. Queng h6a duoc thdnh tao trong didu
kiQn nhiQt d0 130-340 oC, vdi ndng d6 cria dung
dich tuong dfii thdp v6i dac trung pha khi metan -
nito - carbonic (COz >> N2+CH4), fiJdng ftng v6i
c6c kidu m6 nhigt dich nhi€t d6 trung binh - cao vi
trung binh - thdp.

Dl-3067
DL3068
Dt 3074-5
Dl-3074-g
Dt-3076-5
DL3075-9
Dl-3076-9
DL-3076-a
DL-3079a-9
Dt-3077

1,6

2,0
4,3

4,r
4,0
3,5
3,5
3,9
7,7
)7

129,3 +5,6 tr.n
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3. Qu4ng h6a vdng - thpch anh - arsenopyrit m6

Ti Nang duo. c thanh tao vdo giai doqn Mesozoi
mu0n, li€n quan ngudn gdc vdi qu6 trinh hinh thenh

c6c xAm nhAp granit-granosyenit porphyr thudc dai

nrii liia - xAm nhAp lrung tinh - acid, kidm v6i
Mesozoi muOn trong bdi crinh ria lUc dia tich cqc.

Bdi b6o duoc hodn thinh vdi su gifrp dd ciia dd

tei DTDL2003/07 vd tei rd kinh phi ciia dd tdi
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SUMMARY

The Ta Nang gold mineralization of the Da Lat zone :

forming conditions and their geodynamics

On the basis of previous works from the National
Project DTDL-2003/07 combined with additional
investigation on geological, mineralogical, geochemi-
cal, isotopic significances and age dating as well,
the forming condition and geodynamic environment
of the Ta Nang gold mine are elucidated.

The Ta Nang gold mine is a hydrothermal gold
mine that were formed by multistage veins and
veinlets, intercalating to terrigenous sediments of
the La Nga Formation (Jrln). They are belonged to
gold-quar2-arsenopyrite type that enriched in As,
Sb, Bi and depleted in Ag, Te, Se. Gold mineralization
was formed at temperature of 130 + 340 0C, with
low concentration of molar NaCl '.9.2 + 11.7 wl.%
and 6.8 + 7.8 vd.%, which are belonged to methane
- nitrogen - carbon phase (COr>>Nz + CHa). Those
conditions are coresponding to medium - high and
low - medium hydrothermal types.

The ores represents 6345 and C isotopes ratios
of magmatic origins. The age of mineralization
(129.3 t 5.6 Ma) shows that the metallogeny was
occurred in the late Mesozoic in relation to the
prophyric granite - granosyenite association of the
South Central intermediate - acidic volcano -
plutonic belt (128 + 140 Ma) (Andes - type).
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