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Nghien c(nr thinh h9 quang noi sinh cho rnQt

ving linh thd, mot ddi cdu trirc cg ttrd ta mor vigc
quan trong nhim x6c lhp cilc quy luAt phdn bd vi
thdnh tp cic m6 quang hong khOng gian vi thoi
gian theo tidn trinh phit tridn cfia vr)ng lanh thd,

cfing nhu ddi c{u tr(rc d6. Thoi gian gdn day, c6

mot sd hu6ng trong nghiOn cfu thanh h0 qulng vd

sinh khoing sau [3, 5, ll,12,26,29,30, 33, 34] :

a) Nghi0n cfu mOt c6ch chi tidt ngudn gdc

quang ho6, x6c lap kidu ngudn gdc - cOng nghiOp

vd c6c thOng s0 v€ hinh ftei then quang, thanh

phAn vrt chdt, di€u ki0n cdu trfc, kiOn tao... trcn co
s6 d6 xry dqmg c6c mo hinh ngudn goc - dia chdt

c6c kidu quing hod.

b) Huong thf hai a.p trung chri yeu vio gi6 fi
thqc ti6n cfra nghiOn cuu ttrdnh h9 queng : x6c lfp
c6c nguyOn tic vd hQ ttrdng d6nh gii, dtl bao tri&r
vong vi tidm ndng khoang sin cfra trlng vung lZnh

thd theo cfuc cilp d0 khic nhau.

c) Thu thap, chinh lf vn he thdng ho6 toin bo

c6c thong tin cAn thidt ve c6c m6 qu+ng, tt d6 x0y

drmg c6c ng8n hdng dt liQu tren cd s& c6c thdnh

tuu hiQn dai ciia cOng nghO thong tin (m6y vi tinh,
phAn mdm tng dung, he GIS...) vd c6c l! thuydt

hiQn d4i vd chd do kidn tao - dia dong luc cho timg

vtng l6nh thd nha't dinh.

d) Huong nghiOn ctu thrl tu tlp trung vio h0

thdng ho6 c6c m6 quang theo ftanh he quang (trOn

co s& ph0n tich d{c didm vAt chdt - cdu firc vi
ngudn gdc), ki& thanh hQ queng, dty thtuth hQ

qu?ng, nh6m thdnh hQ quang... vi mdi liOn quan

cria ch0ng v1i c6c thanh he dia ch{t liOn quan.

Trong cong trinh niy, chfng toi thfr 6p dung

hudng nghiOn crlu thdnh hQ qu+ng - d6y thdnh he

quang cho mOt ving cu thd - vDng ChiOm Ho6, noi
c6 bitlu hiOn phong pht cfra khoing srln nOi sinh.

NGI.:TAI VIT.I SINH

DAYTHAI.{H TS QUENCNOI SN{H
vtxc ctuEu Hoe

1. Khii ni€m diy thanh hf guilng

Ven de ddy thnnh h9 quang (fHQ) duo. c nhi€u
nhi nghiOn cuu dd cAp tt kh6 lAu, trong c6c cong

trinh ciraIu.A. Bilibin, S.S. Smimov, G.A.Tvalchre-
lidze, O.A. l,evitsky, 122-24,26-28,30- 36]... S.S.

Smimov (1944) xem loat THQ le nh6m c6c m6 c6

chung v€ mpt ngudn gdc, xudt hiQn tudn ff trong
thdi gian, liOn quan vli cic x8m nhAp c6 tinh
chuyOn ho6 sinh kho6ng kh6c nhau. Iu.A. Bilibin
(1949) dd xudt kh6i ni€m phrlc h€ THQ li nh6m

cnc THQ duo. c tao thdnh gdn nhu ddng thdi vd li€n
quan v6i mOt phtc hp magma. C6c kh6i niQm gdn

giii duoc nhidu nhi nghi€n cuu dd xudt: d6y ngudn
goc THQ (Kh.M. Abdullaev 1960, 1961, 1964,
G.A. Tvalchrelidze - 1-966),hS THQ (.G. Magakian
- 1967, 1969, 19 4), ph(rc hQ THQ (D. I. Gorzhev sky

- 1965, 1966, 1986). Dac biet, N.A. Kumetsov
(1972, 1975,1935) de dd xudt h0 tlrting cfuc diy
THQ hen quan v6ti c6c phfic h0 magma trOn n€n

kidn t4o (c6c ddy THQ giai doan dia m6ng sdm,

giai doan gifra vi nghich dio vd ph6t tridn dia
m6ng, giai do4n t4o nfri, midn hoat hoi magma -

kidn tao, midn ndn). Konstantinov R.M (1973) trOn

co s& tii liQu cira Vi6n Dong vd DOng Zabaikali dE

nghien cuu d6y THQ khong chi dd hQ thdng ho6

c6c THQ md cdn nhu mOt phuong phdp x6c dinh

sq phU thuOc cfra THQ vdo c6c chi tiOu ngudn g6c

dia cha't khdc nhau. R.M. Konstantinov ph0n biOt

hai loai diy THQ: D[y ngang THQ (do su thay ddi

ttrdnh phAn td hqtp kho6ng vlt b€n vfing) vi diy
dung THQ (do su thay ttdi theo thdi gian trong c6c

giai doan kh6c nhau cfra qud trinh thanh t4o quAng

liOn quan vd mOt phfic hQ magma nh6't dinh).

Gdn day nhdt, R.R. Sidorov t3l-361 c6 nhidu

cong trinh nghi0n cfu c6c diy THQ & Dong B6c

LiOn bang Nga, theo ong df,i:THQ ld tap hqp c6c
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THQ duoc thdnh tao trong c6c giai doan phAt trich
kh6c nhau (theo chi€u girim cria nhiOt d0 vi c6c chi
so ho6 l!'kh6c) ctra c6c ddi kiOn truc - sinh kholng
(c6c terran, dia khdi...) tuong irng v1i c6c bdi crinh

kidn tao - dia dOng luc kh6c nhau. C6c THQ ciia
mOt ddy THQ thudng c6 chung ngudn goc vd phu

thuOc rdt l6n vdo tidn trinh magma - kidn tao cria

khu vuc. C6c dAy THQ c6 thuoc tinh da ngudn
gOc, c6 thd duoc hinh thinh trong nhidu giai doan

kh6c nhau vd c6 xu huong bidn dtii tr) c6c hc thdng
da thinh phdn sang c6c h€ thong don girin hon,

thAm chi den don kho6ng (don kim). Xu thO niy
x6c dinh tinh phAn ddi trong khong gian crla c6c

m6 quang trong c6c d6i kidn tric sinh kho6ng

tuong fng v}i cic thdi doan sinh kho6ng nhdt

dinh. A.A. Sidorov cdn dd xudt kh6i ni6m THQ co

sd - ta thdnh h0 quang khoi ddu vd li dai dien

chung cho cri ddy THQ. M6i THQ co s6 duoc dac

trung b&i mdi li€n quan mat thiet vdi c6c thanh h0

dia chdt tudng ring vi n6 x6c dinh nOi dung vi c6c

thuOc tinh dac thr) cua m6i dAy THQ.

Nhu vay c6 the thdy : c6c nhi nghien cuu d€u

thdng nhart trong quan didm phan chia c6c dAy

THQ (nh6m tu cac THQ) dua tr€n bdrn chat ngudn
gdc vi mdi lien quan mat thi€l cua chung voi ti€h

trinh magma - kien tao khu vuc vi c6c thinh h0

dia chdt chita chrlng (nhdt ld c6c phfc h€

magma...). C6c dAy THQ thudng duoc xdc lAp cho
cfrc ddi ki€n trfrc sinh kho6ng riOng biOt vi cho c6c

thdi doan sinh khodng ddc trung. V{n dd d5y THQ
ddc bi0t quan trong trong nghiOn crlu sinh kho6ng
khu vuc bdi lC d6y THQ dai diOn vi quy dinh b0

mat sinh kho6ng cria c6c ving quang vi c6c d6i
kidn trfic - sinh kho6ng cu thd. Th0m vdo d6, brin

chdt vd c6c thu0c tinh dic thi cfing nhu ngudn gOc

ph6t sinh cria m6 qurng vd TFIQ. chi c6 thd duoc
x6c lAp rd hon khi tidn hdnh nghi€n criu teing thd
c6c khia canh ciia ddy THQ chb c6c vr)ng qudng
vd ddi kidn tric - sinh kho6ne nhdt dinh.

2. Bdi cdnh ki€h tao ving Chi€m Hoi

Ving nghiOn cfiu thu6c phdn dOng, dOng nam
ddi kich trtc Song tn (ddi kidn trrlc Ln - GAm).

Theo quan didm ciia kidn tao dOng hiOn dai |,2,7 ,

9, 10, 13, 20,21,24...1, ddi kidn trirc sinh kho6ng
S0ng [n (chta vDng Chi€m Ho6) om ldy vi vom
nguy0n thuli sOng Chriy v€ phia d6ng, dOng nam
vd duoc xem nhu sinh thinh trong qu6 trinh tang
truong quanh vi vdm nguyOn thu! sOng Chriy. TrOn

khung ciinh Caledonit rOng ldn cria midn udn ncp
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Paleozoit Trung-Vret. Vung nghi€n cfu (vd rOng

non ld doi kieh truc Song Ld) duoc thdnh tao tren

rdn kidn tric uOn nep co r o luc dia tao n€n tr) c6c

'{icn tric dai duong thf sinh Caledoni vd thuc chdt
r) mOt kidu kiOn truc bidn ria (r 6ng ria I l, 2l).

Tham gia vio khung cau rirc cua ddi ki€n tr(rc
sinh kho6ng Song l,o c6 cAc phuc he vAt chdt -

kidn trirc (VC-KT) sau (theo tien trinh ph6t triOn

:ria ddi ki€h trric) :

- O phia tay bdc ve tay phat tri€h phrlrc he VC-
7rT kidu v6 dai duong mdi tao bao gdm : a) thdnh

,-i0dunirperidotit (phric h0 NAm B[t otZnb). thdnh

"0 metagabro-diabas (phric hc Bach Sa r€2bs). Hai
.hdnh he trcn tao thdnh t6 hgp kieu ophiolit ; b) trdm
lich bidn khoi (he tAng Hi Giang €2ftg), trdm tich
-rc nguyOn - carbonat (cic h€ tdng Chang Pung
lrcp, l.utxia Orir).

- Phuc h0 \'C-KT sinh nui kieu dor va cham bao

;,5m : trdm tich luc ngu).en - carbonat - phun trdo

^.<it rh€ ring Pia Phucng !-D:ppl. trdm tich luc
'lu1€n dang molas miu dc rh0 ling Dai Thi Drr/r),

,anh h0 granit-migma1i1 rphric h€ Song Cl-riy YZ, -

.-ranit ddng r.a cham r. thanh h€ granit (phfc he

-,ca Sonl. thanh he crdnit ki€m - slenit (phtllc he
I'a lv{a - granit kidm sau va cham). C6c thinh tao

,ay duo.c biOu hi€n duoi dang cic tr0ng molas

-rf,ng sinh niri) c6 cong sinh phun trdo tuong phdn

:: kdm v1i c6c cl'u truc dang vdm gr:rnit hod va
r€n chAt ddng tAm (Chicm Ho6, l,oa Son...).

- Phirc hc VC-KT nOi mring kidu b6n tr€n luc
dia bao gdm trdm tich luc nguyOn - carbonat bi€n
':ing (c6c h0 tdng B6n P6p D2bp,T6c TAt D3/r).

- Tr€n cung ld phfc hC VC-KT hoat ho6 magma
ki0n tao nOi mring : trAm tich molas luc dia chria

,:an (h€ tdng Van LSng Tjn-,v/).

O bac cuo hon, kidn trirc dang vdm Chiem Ho6
'1{u tric ncp ldi dang vom) c6 nhan chria c6c khOi

;:anitnh6 vd c6c d6ibieh chdt ddng tam. Kien truc
-iy xudt hi0n vio nria cuoi Paleozoi vd li€n quan
vdi vAn dOng tai vom khu vuc tren ndn luc dia vd

) dai dign dien hinh cho c6c kiOh truc dang vom
,.'rdng ru kh6 phri bieh a dong b6c vier Nam [3, 5,

, 19,211. Phan bo o trung tAm cria kiOn tric dang
.om Chiem Ho6ld d6 phien thach anh - mica, gneis,

c6 phi€h hai mica - disten - granat, d6 phiOn hai

rnica. PhAn trung am nd1' duoc x6c dinh le ddi bieh
cirdt disten - staurolit. Tai dAy c6 c6c bidu hiOn cua
:ic khOi granit, migmatit, plagiogranit nh6. Trong



php vi d6i disten - staurolit, Trdn Tdt Thfne tlgl
d6 ph6t hiQn c6c d6 scarn vi dang scam vdi td hqp
cOng sinh kho6ng vAt : diopsit + scapolit + epidot
calcit- vezuvian + volastonit + pyroxen + granat.
Ti0p ra ngodi li d6 phidn hai mica - clorit, d6 phidn
epidot - tremolit thuOc ddi granat, tidp theo li c6c
d6 phien sericit - clorit - biotiL da phiOn epidot -

tremolit - clorit, d6 phiOn talc - sericit thuOc ddi
biotit. Ngoii cing ld d6 phidn sericit, sericit -
clorit, c6t k0t thu0c ddi clorit - sericit. Kidn truc
dang vdm v(i citc d6i bidn chdt d6ng tAm Chi€m
Ho6 chfia kh6 phong phri cic bidu hiOn quang ho6
ciafu-Zn, Au, Au-Ag, Sb, Sb-Au, As, pyrit, barir,
Cu, (Sn) vi duoc rhd hicn 6 ntnn l. Clrc bidu hion
quang ho6 niy t4o nen mOt sd thanh hc quang-ilidn
hinh cho khu vu. c vi. thuOc vd mOt diy thanh he
qulng thach anh - sulfur vdng xtuf, nhiem.

3. Ddy thAnh h€ qudng thach anh - sulfur ving
xilm nhi6m vtng Chi€m Hoi

DAy thanh hg queng thach anh - sulfur - ving
xAmnhi6mduo. c chirng tOi x6c lAp cho ving Chi€m
Ho6 dua hOn c6c quan ni€m vd kinh nghi€m do
A.A. Sidorov tidn hdnh & DOng B6c Lien bang
Nga. C6c dqc didm cd ban cfra d6y thinh h0 quang
duo. c tdng hqp trong bdng l. C6c thong tin dua ra
trong biing ndy duo. c tilc giit tdng hqp tu c6c tdi
liCu brin th&n vd c6c c0ng trinh d5 cOng bd [3-6, 8,

9, tt, 12, t4-18, 24, 25, 28, 31, 32, 35, 361.

Ddy THQ th4ch anh - sulfur - vang xAm nhi6m
bao g6m 3 THQ : thdnh h0 thach anh - sulfur -
vang x0m nhi6m, thanh he da kim chfa vdng
(sulfur - thach anh - ving) vi thanh h0 antimonit -

arsenopyrit - vang ; trong d6 thanh h0 thach anh -
sulfur - vi.ng x4m nhi6m duoc xem li thenh he

quang cd s6 cho ci ddy thanh he qu?ng.

1. Dai diOn cho thdnh h0 thach anh.- sulfur -"
vang x6m nhi6m ving Chi0m Ho6 ld c6c didm
quang vi didm khoing ho6 : Baren, Khudn Nua,

K6o Ca, Dai Mdn, KhuOn Khuong, PhiOng Giao,
Pou Minh... TrOn thuc te, c6 thd thdy ring trong
ving ChiOm Ho6 thd hi€n khi 16 su ph6t tridn rong
rdi c6c mach th4ch anh -'vang li€n quan chat chd

v6i pyrit ho| 14, 12, 17, l8l. Ngodi c6c didm
kho6ng ho6 kd trOn, c6c d, vi mach, mach nh6 cfra

thach anh - sulfur - veng gap 6 r{t nhidu noi kh6c
trong vtng du6i dang xAm t6n trong d6 phiOn

thach anh, di phien thach anh - sericit, d6 phiOn -.

vOi - silic, d6 phidn den... Quang ho6 ph6t tridn
doc c6c dftt g5y ntr6, drit gdy nhdnh, ddi dep vd

kidn tpo vdi phuong chfi d4o Ih dong bdc - t8y nam
(ngodi ra cdn c6 c6c phuong Hy bic - dOng nam vi
v! tuydn). C6c kho6ng vAt chinh : thach anh, pyrit,
arsenopyrit, marcasit, chalcopyrit, limonit, pyrotin,
hematit. C6c nguy0n td ho6 hoc dac fiung : Fe I -

43Vo, As 3 - ljVo, Au 0,6 - 35 elr; Sb, Cu, Bi, Ga,
h, Zn. DAy ciing chinh ld ddi tuong khai th6c
vang fi do cfra nhAn d&n 6 vr)ng ChiOm Ho6. C6c
dac didm co bin nhdt ciia thinh h0 duo. c thd hrcn
trong bdng /. O day, cdn nhdn manh rang tAp hqp
c6c m6 dang mach thuOc c6c thdnh hO quang da
kim chria vang vd antimonit - arsenopyrit - vang
ph6t tridn chinh tren n€n phit tridn r0ng r2Li ciac6c
bidu hien thach anh - vdng, pyrit - v)rlg xim
nhi6m trong dA g6c vr)ng ndy.

2. Thinh h0 da kim chria vang (sulfur - thach
anh - vdng) ving Chi0m Ho6 chua duo. c ddu tu
nghiOn criu k! ludng nhu c6c thdnh h€ khdc cira
cing d4y thdnh he quing thach anh - sulfur - vang
xAm nhi6m [7, 18]. Chc ddc didm chinh cria thdnh
h€ duoc tting k€i trong bring l. Thuoc vC thanh hC

da kim chfa vdng ld c6c m6 vd didm quang : Pr)

86, Lfrng tuOng, Khao Tinh Noi, Bic Nhung, Ao
Cam, liing Thi, Ne D6o... C6c m6 vd didm quang
phAn b6 o c6nh cria ndp ldi dia phuong, doc cic
ddi dam kct kidn tao, ddi khe ntt, dut gdy nhd
phuong dOng bic - tAy nam. MOi truong chfa
quang chri ydu li c6c d6 hAm tich carbonat - luc
nguyOn xen it phun trdo axit hC tAng Pia Phuong
(Sz-Drpp). Td hqp cOng sinh kho6ng v6t chinh :

thach anh, sphalerit, galenit, pyrit, calcit, antimonit,
argentit. C6c nguy6n tdho6 hoc chinh : Pb3-63 Vo,

2n0,1-l8%o, ngodi ra cdn c6 : As, Au, Ag, Cu, Cd,
Sb. Ciing giring nhu hai thinh h0 kia cfra diy thanh
h€ thach anh - sulfur - ving xAm nhi6m, thdnh h€ da
kim chria vdng vr)ng ChiOm Ho6 chua duoc khing
dinh mdi li6n quan vd mit ngudn gdc vdi hoat
dOng magma - granitoit trong vr)ng. Tuy cic khdi
granitoit nh6 vi c6c bidu hien granit ho6, migmatit
ho6 c6 met ftong vr)ng nghiOn ciru vd chirng ta de

ding dd xudt moi liOn quan cong sinh (mdi lien
quan khOng gian trong cing catu tr[rc), song vAn

chua c6 duo. c cic dil li€u dri sfc thuydt phuc (tudi
tuyet ddi, cic sd liOu vd ddng vi Pb, Sr...).

3. ThuOc vC thanh h0 antimonit - arsenopyrit -
vdng ld c6c m6 vi bidu hi€n quang ho6 : I-,ing Vii,
Khu0n Puc, Hod Phfi, COc TAy, lang Can... DAy ld
thenh heThe didn hinh trong mot cdu truc doc d6o
- cau trric dang vdm c6 nhan ld c6c khoi xAm nhap
nh6 granir, migmatitv6i cac ddi bich cha't ddng ram
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Hinh 1. So dd dia chdt vd kho6ng sin nfit quang Chiem Ho6

t. hc tAng Chi€m Ho6 PRr-€rc h,2.hgtdng Hd Giang€2hg,3. hc tAng Phia PhLrong $-DIPP, 4. hc tAng

Dei Thi 
-O,at, 

S. trAm tich Trias (Trn-rvi), 6. trdm tich bd rdi - Q, 7. granit, 8. dft gAy, 9. Pb-Zn' 10. Fe'

I l. Sb, 12. As, 13. Cu, 14. PYrit, 15. Au

ndy d5 duoc d€ cAp duoc the hien trong bdng l. Cdc mo vA diem qu4ng

13,4,5,6, 8, 11, 12, cita thinh hc ap rung o phdn ria c6c cdu tric dang

didm chinh ciia n6 vom trong d6i bion chdtbiotit, sericit- clorit, c6c ddi

vr)ng Chi0m Ho6. Thdnh h0

khe ky trong nhidu cong trinh

16, l'7 , 24, 25...1vi c6c dd,c
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phun trio axit g6m : dA phieh thach anh - sericit,
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xdr lt !:q

DAy thdnh h0 quang thach anh - sulfur - vdng

xAm nhiOm ldn ddu tien. dudc x6c lAp cho vung
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Soi (Quj Chau), ria bdc dia khoi Kon Tum"'
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SUMMARY

The ore endogenous formational
serie in Chiem Hoa region

Ore deposits and occurrences of gold - antimony
mineralization are widespread in Chiem Hoa
region. Detailed studies have enabled to establish
disseminated quartz-sulphide-gold ore formational
serie for the first time. This ore formational serie
consists of following ore formations : quartz-sulphi-
de-gold, polymetal bearing gold, and antimonite -

arsenopyrite - gold. Relationships between basic
ore formations and formational series are discus-
sed. The similar ore formation serie may be
discovered in other regions of Vietnam, such asl
Mai Son, Ta Khoa (Son La province), Ta Soi (Quy
Chau), northern margin of Kon Tum massif.

Ngdy ntuin bdi : 05-4-2000
Vi€n Khoa hoc Vdt li€u

203


