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Hinh I. So dd dia chdt - kho6ng san vd didm ldy
m6u & didm m6 Tring Sim theo t5,71 c6 bd sung

1. Tring, dim, san, caL bot s6t,2. C6t s6t bot pha c6t,
bot s6t chta mDn ttruc vAt, 3. Granit porphyr, granit-

aplit, 4. Phun trio trung tinh - acid, loat kidm v0i,
5. Granit biotit - homblen, granit biotit kidu Dinh Quin
- Ddo Cri, 6. Granodiorit, granit biotit - hornblen kidu
Beh Gidng - QudSon, T.krezit ho1, 8. hopilit ho6,

9. Epidot ho6, 10. Dft gdy ki€'n tao, 11. Thdnnm thAn
mach quing, 12. Mach thach anh sulfur chfa ving,

13. Didm kh6o s6t vi ldy mdu phan dch

Bcn Giing - Qud Scn vd bi c6c thd x4m nhAp nh6
granitoid kidu Dinh Qu6n - Ddo Ci xuyen cit. Phd
biOn c6c d6 thuOc tu6ng phun trdo thuc thu (ryolit,
trachyryolit, ryodacit, dacit, andesit, andesitodacit
vd tuf cria chring), tudng hong niri hla chidm 5 Vo

(dam kdt tuf thanh phdn felsic, tuf ryolit, nrf ryodacit,
cu6i ting kdt tuf aglomerat), tuong 6 nti lfia chidm
I Vo (felsit, ryolit porphyr, ryodacit porphyr, ryolit
porphyr), it uong trAm tich ngudn nrii hla (cuoi kO't,

cuoi san k€t,citt san kdt, c6t kdt, c6t kdt tufl tl, 51.

Clrc dh cavu tao chfr ydu tr) plagioclas, feldspar kali,
thach anh ; it biotit, hornblen, pyroxen ; kho6ng vAt
phu magnetit, pyrit, zircon, apatit, it ilmenit (anataz,
turmalin, rutil, orthit, sphen) ; kho6ng vAt th(r sinh
sericit, clorit, carbonat, muscovit, kaolin, epidot,
andalusit, topaz vd muscovit. CAc di nfii lfra c6
thinh phAn dacit, ryolit, trachyryolit, felsit vdi hdm
luong trung binh (Vo) [, 5, 7] : SiO2 = 60,00-71,47,
CaO = 0,8-4,8, Na2O =3,44-5,I, K2O = 3,15 - 4,89.
Chtng thu6c loat kidm-vOi, kidu kidm K-Na (K > Na),
vdi tudi d6ng vi (ryolit & nam nfii Hdn [a) :94,07
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t0,21 vd 94,35x2,0 tr.n [6]. C6cbidn ddi hau magma
bidu hiOn tuong ddi manh, rOng theo diOn vd k6o
ddi theo mach, manh-berczit ho6, quarzit thrl sinh
nhmg kh6ng ddu, y€u vd. thua hon ld c6c dang albit
ho6, it epidot ho6, clorit ho6 vd thach anh ho6.

c) Granitoid kidu Bdn Gi6ng - Qud Son (P-! phan

bd rOng khoing 4 km2 6 nam Nfii Huong, k6o ddi
phuong DB-TN; cdu thanh b6i hai nh6m d6 : nh6m
ddu : tonalit, granodiorit biotit homblen, granit biotit
hornblen ; nh6m thrl hai : d6 mach - granit - aplit
vd aplit. C6c di c6 kiOn tr(rc hat vta-nh6, ca'u tao
dinh huong ydu, dOi khi dang gneis [1].

d) Granitoid kidu Dinh Qu6n - Ddo Ci (J3-K) 6
d4ng cic thd nh6 (0,3 - I km2;, dang ding thudc,
xuyon c6t c6c d6 phun trdo kidu Ddo Brio [,0c - Nha
Trang vd bi xuyen cit boi cic di mach sdm mAu.
Chtng duoc tao thdnh ttr b6n nh6m d6 : 1) (dicn lo
nh6) le gabrodiorit, diorit, diorit thach anh ; 2) (diOn

l0 rOng nh{| la granodiorit, granit biotit homblend,
granosyenit, granitbiotit; 3) (dien l0 nh6)granosyenit
porphyr, granit porphyr, granit hat nh6 ; 4) d6 mach-
aplit. C6c d6 c6 kiOn tr0c hat vrla, dang porphyr vdi
cAc ban tinh feldspat mdu hdng, ca'u t4o khtfi. Khodng
vat tao d6 chinh : plagioclas, thach anh, feldspar
kali, biotit vd it homblend. Kho6ng vAt phu :

magnetit, apatit, zircon, sphen, (fluorit, ilmenit).
Trong m6u gid ddi t7l S1p pyrit, galenit vd hidm hon
li molybdenit, chalcopyrit, arsenopyrit, vang tu
sinh. Tuong tu nhu d6 granit m0 ti, vd phia bic
khu vuc Trang Sim c6 granit Son Hda dd duo. c x6c
dinh c6 tudi 95-96 tr.n. [6]. Thdnh phdn ho6 hoc
trung binh (Vo) cia c6c di nh6m 2 vd 3 nhu sau :

SiO2 - 69,53 -74,23, TiOz = 0,27-0,45, CaO =
0,42-1,92, Na2O = 3,52-3,65, KzO = 4,04-4,67,
thuOc loat kidm-vOi, kidlu kidm K-Na (K > Na). C6c
bidn ddi hAu magma phdt tridn ydu, c6 microlin ho6
vd albit ho6, cdn th4ch anh - albit thuong li c6c
mach nh6, dOi khi gap xuy€n cit citc bie'n d<ii

berezithoil, quarzit thf sinh ph6t tridn rrudc ffong
d6 phun trdo. it gap hi€n hrcrng sericit ho6, chlorit
ho6, epidot ho6, kaolin ho6.

e) C6c d6 mach s6m mdu, phd bidn xanh den
phot luc, kiOn trtc porphyr, c6'u t4o khtfi, vdi c6c
ban tinh li plagioclas, it pyroxen, homblen, biotit ;
phAn ndn c6 thdnh phdn tuong tu nhu c6c ban tinh.

Theo c6c thc giit, [, 5, 7], trong khu vuc ph6r
tridn bdn hQ thdng dft gdy : TB-DN (nh6-vrla) ph6t
tridn trong Paleozoi muOn - Mesozoi serm, DB-TN
(chfi ydu) ph6t tridn trong Mesozoi muOn, 6 kinh
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tuydn (nh6-vrla) ph6t tridn vio cudi Mesozoi muOn

k6o ddi ddn D€ Tr1.

2. Didm khoing Tuy lil)a

Didm kho6ng chua duo. c d6nh d6'u tren bin d6
dia ch&/t khu vr,tc l:50.000, phan bO 6 gdn ttri xd Tuy
Hda, ngay trong v6ch ta luy QL-IA c[, dudi chan

d6i Viba. D6 gdc l0 ryolit porphyr v6i cdc ban tinh
thach anh, ndn vi tinh vd thriy tinh ; chirng bi xuyOn
cdt U&i c6c mach granit porphyr h4t min-nh6. Ryolit
vd granit porphyr lai bi c6c mach diabas, andesit-
porphyrit xuyOn c6t. O day c6 mdt nhidu m4ch, ta.o

d6i kho6ng ho6 ddy 5-7 m, ph6t tridn k6o ddi ddn

25-30 m trong ryolit vd granit porphyr. Ddi gdm
cic di bien ddi nhi€t dich - thach anh ho6, sericit
ho6, sulfur ho6 (5-8 Vo) 6 dang xAm t6n, v6i thinh
phAn chir ydu li pyrit (d6i berezit ho6), it galenit
vd chalcopyrit.

III. DAC DI6M Tc{oA].{G VAT, DIAHOA QUANG

1. Didm md Tring Sim

Thu0c didm m6 c6 mat 12 than th4ch anh -sulfur
- vang, c6 dang mach, h0 m4ch phAn nh6nh song

song chfr ydu phuong kinh tuyOh - 6 kinh tuydn

(khOng theo cdu truc hong niri hla), th€ nim 220-
340 ( 70-'75 [5,7]. CAc thAn quang c6 kich thudc
kh6c nhau, ddy 0,3-1,7 m, k6o dii 100-1.000 m,
xuyen c6t vd gay bidn ddi cil c6c d6 phun trdo vi
xAm nh4p vAy quanh. Qu4ng c6'u t4o xAm t6n, phAn

bri khOng ddu vdi him lucrng dao dOng < 1-20 Vo,

phd bidn b mitc 5-12 Vo :kidn tr0c nira tu hinh - tha
hinh. Kho6ng v6t quf,ng nguy€n sinh : pyrit (2 th6

h0), galenit, arsenopyrit, chalcopyrit vd vdng tu sinh
(dang keo); kho6ng v&t th[r sinh : covelin, chalcosin,
serusit ; kho6ng vAt mach : chii ydu thach anh vA

chalcedon, hat nh6 hoic dang duong, it sericit,
chlorit, epidot, calcit. Vang tu sinh c6 kich thudc
nh6 ddn min, cQng sinh vdi c6c sulfur (pyrit).

Vd dia ho6 quang, trong c6c than quang phd

bi€n hdm luong (ppm) c6c nguyOn td: Au =3,21-
7,07, Ag = 26,18-83, Cu = 147-3.852,Pb = 174-
22.610, Zn = 30-903 ; cdn trong c6c didm kho6ng
c6 Au (0,5-4,2) vd Ag (0,0-54,1) thdp hon tl, 5,71.
Tuong tU, kdt qui phAn tich cfra dd tii ciing cho
thdy Pb, Zn, As, Sb trong quang c6 hdm lucrng kh6
cao (bdng.1). Mot sci nguyOn td (Au, Ag, Bi, vd Te)
c6 hdm lugng thdp hon, c6 ld do m6u ldy tir phdn
qulng nghdo.

Bdng l. Ham luqng c6c nguy6n tdtrong quing (Cu, Pb, Zn - % ; cdn l4i - ppm)*

MoTeBiAsSbCdZnPbCuK!'hiOu m5u Au Ag

DL-3149
DL-3154
DL-3154
DL-3r56

0,18
0,3
0,22
0,15

)6
3,8
3,3
0,6

r25
118

134
77

1,5

6,5

34
18

0,22 0,09 0,r2
0,05 0,o2 0,07
0,09 0,06 0,lg
0,r2 0,10 0,06

1l
22
13

205 22 0,8
2lo 14 1,2
186 lg 0,8
86 28 0,5

Ghi ch0 :Dl-3149,3154 - didm m6 tring Sim. DL3156 - didm kho6ng ho6 Tuy Hda. * Phan tich t4i Vicn
Dia chA/t - Kho6ng vAt hoc, PhAn vi0n Siberi, Vien HLKH Nga ; trich tr) b6o c6o tdng kdt DTDL-2003/07 t6l

Vdng sa khoing thuqng ngu6n suOi C6i (xd Hda
Dinh DOng), c6 ngudn gdc tr) quang ho6 vang hong
pham vi didm m6 Trang Sim, c6 hdm luong Au dao

d6ng trong khoing 64,84-75,13 Vo, vd Agl.24,68-
38,08 Vo, kh0ng c6 m4t Cu, c6 hai mdu ch(ra Hg
thdp, khoing 0,012 Vo (bdn7 2).

2. Didm khoing Tuy Hda

Didm kho6ng gdm nhidu mach thach anh - sulfur
nh6 xuyOn cdt vdo cic d6 ryolit vd granit porphyr,
gay bicn Adi ntrlet dich - thach anh ho6, sericit ho6,
sulfur ho6. l,rrong sulfur trong quang dao d6ng 5-8 7o,

gdm chfr yOu ld pyrit (ddi beresit ho6), marcasit,

arsenopyrit, it galenit vd chalcopyrit ; kho6ng v4r
phi quang ld thach anh.

So vdi quang ho6 vang 6 didm m6 Tring Sim,
kct qui phAn tich (bing l, mAu DL3l56) cho thdy
qu?ng A dey c6 hdm lUdng c6c nguy0n tef (ppm.1,

ngodi Au (0,15), Bi (28), Te (0,5) tuong ddng, cdn c6c
nguyen td kh6c thdp hon doi chtt la Ag (0,6), Sb (77),
As (86). Nhu vay, ddi v6i quang 6 dAy cfing phrin 6nh
c6 tuong quan bac lon hon vdng (Au : Ag = 1 . 4;.

Kdt quiphan tich thdnh phdn hod (Vo) cria kho6ng
vQt quqng trong d6 bidn ddi didm Tuy Hda (bdng 3)
cho thdy : trong marcasit, ngodi Bi (6,21), Sb (1,62)
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Bdnp 2. Ham ludng c6c nguy€n td (%; trong
" vang sa kho6ng Tqgii'

@ne Tdnesd

hdm luong bac lon hon vang'

C5c dac didm khoing rAt vd dia ho6 qudng cho

phep rut ra nhan xet : quang ho6 6 hai didm m6

Trang Sim. diem khoing hoa Tuy Hoa thu0c cing

mot iieu vi dEc mmg brrr c6c kim loai Au' Ag' Sb'

As. Pb. Zn.

n-. DEU 16 nNu rsa+t vA
\IOi LE\- Q'J.\\ CL.\ QUA-NG HOA V6I

HO.\T T\)\G \AGMA

\tru nen J3 tr-r}- bil. hinh dang, kich thudc vd

mat do 4p L-J:rg :13c1 qulng trong-trung tam nft
quuttg ftang Srn', Cu..-* qulet dinh b0ihai h0 thdng

Ghi chri : kdt qui phan tich vdng sa kho61e- m6

i;ar; St* uani microzond dugc thuc hion 9 yien

Oia Jtrdt vn Kho6ng vAt hoc, PhAn viOn Siberi' ViQn

il; lat" rhou rtq;Nga ; irich tir b6o c6o tdng ket

DTDL-2003/07 t6l.

cflng ch(ta hdm luong cao cfia Ag (0,337) vd Cd

(0,2+t), cOn trong arsenopyrit ch(ra Sb cao (0'693)'

Bdng 3 .Kdt qui phan tich thAnh phdn ngri h9;(7")c0a marcasit (Dl-31 55) vh arsenopvrit (DL'3156/6)
- 
lr;;; d6 bidn adi'ctrtn sultur a TuY Hoa

DL R: H; :'r u "= Cd Sb Te
SeAsZnFe S

46 0,063 0

35.12 0 42,51

0,344 6.:i
0,075 0 l

0.241 |,62
0.032 0,693

0
0,052

53,65
22,45 ' 'rY

0
0.024

Ghi ch0: Kdt qu6 phan tich microsond trong bing duoc thuc hign c \ iin Dia chet vd Khoang vat hoc'

phan vion Siberi, Vi6n Hdn lam Khoa hoc Nga ; trich ttr b6o ciro rong kii DTDL-1003/07 t6l

B€ncanhsuc6matciiataphookho6ngv4tqu?ng ,---,:-u^r ^^-r^-.rr.ni
dec trung (pyrit,galenit, aisenopyrit, ctralcopyrif ho6' sericit hod' kaolin ho6' carbonat hoA'
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Dac didm phan bef cira c6c m4ch quang & d+ng
tuydnphuong 6kinh tuydn khOng theo cdu trfc hong
nti lfta, su xudthiOn c6c mach thach anh - albit xuyOn
citc6c bicn ddi greisen ho6 ydu, berezit ho6, quarzit
thfi sinh trong cic d6 phun trdo kidu Ddo Bio tnc -
Nha Trang vi nhiOt dO l6ng dong, ndng d0 dung
dich tao qu?ng... li-nhfrng dA'u hiOu hdt sfrc quan
trong, cho ph6p khang dinh vd su khong c6 mdi
liOn quan ngu6n gdc gifra quing ho6 vang nghiOn
cfru vdi c6c di phun trio kidu Ddo Bio Inc - Nha
Trang noi ching khu tru, c6 l€ chfng liOn quan v6i
mOt giai doan cu thd nio d6 I khu vu. c trong tidn
trinh phAn di tao lAp loat d6 xAm nh6p granitoid
Dinh Qu6n - Ddo Ci thu6c td hqp kidu phun trdo -
xAm nhAp kidfu Ddo Bio Inc - Nha Trang - Dfnh
Qu6n - Ddo Ci thu0c cung magma Nam Trung BO.

KhAc v6i kidu kho6ng ho6 vdng Td Nang t6l,
c6c d[ liOu vd didu ki€n l6ng dong quang gdn bd mar,
mOi li6n quan t6i c6c td hgp phun rrdo - xAm nh6p,
kidu bidn ddi cdn quang dac thr)r (berezit ho6, thach
anh ho6, quarzit th(r sinh, sericit ho6, albit ho6), su
phd bidn rOng rdi thach anh dang chalcedon, thach
anh h4t nh6 ftoac dang ducrng), kidu dia ho6 quSng
(Au, Ag, Sb, As, tu,Zn), kidn tr0c quang dang keo,
do tinh khidt cfra vang rhdp (65,0-75,OEo), ti lQ

Au/Ag tht{p (U4-Ul0) vd nhict do thanh tao queng
200-300'C v6i ndng d0 mudi 5-l4%o NaCl duong
luqtng... cho ph6p xOp qu4ng hod vang nghiOn cfru
vdo ngu6n gdc nhi6t dich (vi6n nhi6t), kidu m6 vang
- thach anh - sulfur (Au-Ag) vdi kidu khoing ho6
dac firmg Au - Ag - galenit - sphalerit.

C6c nghiOn cftu l!' thuydt [4] cfing nhu thuc ti6n
6 ria luc dia tich cu. c kidu Th6i Binh Duong [2-4]
dd chi ra, di sau giai doan nhiOt dich magma ld c6c
hoat dOng nhiet nOng, nghia ld trong m0t cdu tnic
rham chi ld mot kidu m6 thudng phd Uie'n 6 OuOi
s6u ph6t tridn khoing hod Cu-Au, Mo-Au (nhipt
dich magma), vd trOn Id kho6ng ho6 Au-Ag (nhiOt
nong). Nhu vay, & didm m6 Tring Sim, c6 thd dua
vdo ddc didm hdm luong Au tdng lcn theo chidu sAu
(theo sd lieu khai th6c cria dAn, & do sau 30-40 m
hdm luong Au cao hon 6 tren) vi su thay ddi cria
ti lc Au/Ag cflng nhu c6c nguy€n td da kim di ddn
nhAn dinh quang ho6 nghiOn crlu & didm m6 Tr6ng
Sim c6 do b6c mdn trung binh vd chi ld bidu hiOn
phdn trCn cria cOt qu+ng, c6 khi ning dudi sAu ph6t
tridn kho6ng ho6 kidu Cu-Au, Cu-Mo-Au (?).

rfr luAN
Tr€n co sd tdi lieu kd thta vd nhiing kdt quri

nghiOn ctu bd sung vd khodng ho6 ving didm m6

Trang Sim vd Tuy Hda c6 rhd di ddn mot sd kdt
luAn chinh sau :

l Vi tri khu tr(r, quy luAt ph6n btf, dang hinh
th6i phd bidn ln nhilng dac didm chi ra qudng vdng
nghiOn ciru c6 ngudn gdc nhiet dich, duo. c tao thAnh
tD nhi€u giai doan, c6 dang mach, mang mach xuyOn
cit, gey bie'n ddi kh6c nhau manh 6 c6c d6 phun trdo
vd ydu hon & c6c d6 xAm nhAp kidm vOi. Nhfing dac
didm ndy cho thdy qulng ho6 vdng nghi€n criu c6
ngudn gdc liOn quan vdi x&m nh4p di kdm phun trdo
thuoc td hgp kidu Ddo Bio [.Oc - Nha Trang - Dinh
Qu6n - Ddo C6.

2. Nhtng dac tnrng co ban vd khodng vAt vd dia
ho6 nhiOt 6p quang ld pyrit, galenit, arsenopyrit,
chalcopyrit, *rpch anh dang chalcedon, d4ng hat nh6
hodc dang dudng ; kidu dia ho6 quang: Au, Ag, Pb,
Zn, As, vdi ddc tnrng tf l0 Au:Ag kho{ng l/10 ;

vdng tr1 sinh dO tinh khidt thdp (64,8-75 ,t Vo), gidu
Ag (24,68-38,08 Vo); nhiet d0 drnnh @o quang trong
khodng 200-300 oC vdi ndng d0 mudi 5-14 7o NaCl
duong luong, chrnrg t6 qugng vhng nghi€n cfru thuoc
kidu m6 vdng-bac, nhict d0 rhdp.

3. Cing vdicic didm m6 quang vdng-b4c kh6c
c6 ngudn gtic liOn quan vdi dai n0i hla - xdm nh6p
kidm voi MZ3 - I<Z dd xhc dinh thuoc ria luc dia
tich cuc Nam Trung BQ Gidu Andes), viOc x6c lflp
mdi kidu kho6ng thach anh-ving-bac nhiOt nOng 6
ntt quang Tring Sim ld nhfrng co s& khing dinh
loai hinh quEng hod nghiOn crlu thuOc loai hinh kh6
phd bidn, c6 quy mO rudng ddi l6n.

Bii b6o duo. c hoan thanh c6 sq gi(rp dd cira dd
Ai DTDL -2003107 vd tdi tro cria dd rii KHCB m6
sd 70.84.06
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SUMMARY

Composltional significances and the forming
conditions of the quartz-sulphide-gold-silver mineral-

lization type of the Trang Sim ore knot, Phu Yen

On the basis of previous works from the National
Project DTDL-2003/07 combined With additional

investigation on geological, mineralogical, and
geochemical significances, the quartz-sulphide-
gold-silver mineralization type of thb Trang Sim and
Tuy Hoa ore knots are elucidated.

The gold mineralization are hydrothermal veins
and veinlets, intercalating to associated calc-
alkaline volcanic and intrusive bodies that may
indicate the genetic relationship to the Deo Bao
Loc - Nha Trang - Dinh Quan - Deo Ca volcano-
plutonic associations.

The gold bearing ores represents by pyrite, galena,
arsenopyrite, chalcopyrite, chalcedony and/or small
grained quaiz. They are belonged to Au, Ag, Pb,
Zn, As mineralization type (Au : Ag -1110), which is
characterized by impurity autogenous gold (648-
7510/@) and enriched in silver (246.8-380.8 7m). They
were formed in the temperature of 200-300 .C
interval and 5-14o/o molar concentration of NaCl.

The establishment of the low temperature
quartz-gold-silver mineralization type at the Trang
Sim ore knot and other mines as well [1] is a strong
confirmation of this metalogenic type and their
genetic relationship to the Late Mesozoic - Early
Cenozoic calc-alkaline volcano-plutonic belt in the
South Central part of Vietnam.
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ViAn Dai chdt,Vi6n KH&CN VN
' Vi€n Dia cfuii vd Khodng vdt hoc,

Phdn vi4n Siberi,Vi€n Hdn lAm Khoa hoc Nga,
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