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MG PAU

Nghien ciru thanh he¢ quang noi sinh cho mot
ving lanh thé, mot ddi csu triic cu thé 12 mot viéc
quan trong nhim x4c 1ap cac quy luat phan b6 va
thanh tao cic mé quing trong khong gian va thoi
gian theo tién trinh phat trién clla vang lanh thé,
cling nhu déi cdu tric d6. Thoi gian gin day, c6
mot s6 hudong trong nghién ctru thanh hé quang va
sinh khoang sau [3, 5, 11, 12, 26, 29, 30, 33, 34] :

a) Nghién cru mot cich chi ti€t ngudn géc
quang ho4, xac 14p kiéu ngudn gdc - cong nghiép
va cac thong s6 vé hinh thai than quang, thanh
phdn vat chat, diéu kien cdu triic, kién tao... trén co
s& d6 xay dung cic mo hinh nguén goc - dia chat
cac ki€u quing hoa.

b) Hudng thi hai tap trung chii y&u vao gia tri
thure tién ctia nghién ciru thanh he quang : xac 13p
cic nguyén tic va he théng danh gia, du bio trién
vong vi tiém nang khoang san cia timg ving lanh
thé theo cic cdp do khéc nhau.

c) Thu thap, chinh 1§ va hé théng hoa toan bo
cac thong tin c4n thiét vé& cic md quang, tir d6 xay
dung cic ngan hang dif liéu trén co s& cic thanh
tuu hién dai clia cong nghe thong tin (may vi tinh,
phdn mém tmg dung, he GIS...) va cic 1y thuyet
hién dai vé ch€ do kién tao - dia dong luc cho timg
ving lanh thé nhat dinh.

d) Huong nghién ctru thir tu tap trung vao heé
théng hoi cac mo quang theo thanh he quang (trén
co s& phan tich dic diém vat chat - ciu tric va
nguén goc), ki€u thanh h¢ quang, diy thanh he
quing, nhém thanh hé quang... vd m6i lien quan
clia chiing v&i cac thanh he dia chdt lien quan.

Trong cong trinh ndy, ching toi thir 4p dung
huéng nghién ciru thanh hé¢ quang - diy thanh hé
quang cho mot viing cu th€ - vang Chiem Hoa, noi
c6 biéu hién phong pht ctia khoang san noi sinh.

DAY THANH HE QUANG NOI SINH
VUNG CHIEM HOA

1. Khai niém diy thanh hé quing

Vin dé diy thanh he quang (THQ) dugc nhiéu
nha nghién ctru dé cap tir kha 1au, trong cac cong
trinh ctalu.A. Bilibin, S.S. Smirnov, G.A. Tvalchre-
lidze, O.A. Levitsky, [22-24, 26-28, 30- 36]... S.S.
Smirnov (1944) xem loat THQ 13 nhém cac md co
chung vé mit ngudn gdc, xuat hién tudn tr trong
thdi gian, lien quan v&i cic xam nhap cd tinh
chuyén hoé sinh khoang khic nhau. Iu.A. Bilibin
(1949) dé xudt khai niém phirc h¢ THQ 1a nhom
cic THQ duoc tao thanh gin nhu déng thdi va lien
quan v&i mot phirc he magma. Cac khéi niém gin
gfii dwoc nhiéu nha nghién ciru dé xust : diy nguén
géc THQ (Kh.M. Abdullaev 1960, 1961, 1964,
G.A. Tvalchrelidze - 1966), ho THQ (I.G. Magakian
- 1967, 1969, 1974), phirc h¢ THQ (D.1.Gorzhevsky
- 1965, 1966, 1986). Dac biet, N.A. Kuznetsov
(1972, 1975, 1985) da dé xudt he thdng cac diy
THQ lien quan v6i cic phitc h¢ magma trén nén
kién tao (cac diy THQ giai doan dia mang som,
giai doan gita va nghich ddo va phat trién dia
méng, giai doan tao ndi, mién hoat hoA magma -
ki€n tao, mién nén). Konstantinov R.M (1973) trén
co s& tai lieu cha Vién Dong va Dong Zabaikali da
nghién ctru ddy THQ khong chi dé he théng hoa
cac THQ ma con nhu mot phuong phap xac dinh
sur phu thuoc ctta THQ vao céc chi tieu nguén géc
dia chat khac nhau. R.M. Konstantinov phan biét
hai loai diy THQ: D4y ngang THQ (do sy thay déi
thanh phin t6 hgp khoang vat bén ving) va diy
dimg THQ (do su thay déi theo thoi gian trong cac
giai doan khac nhau cia qua trinh thanh tao quing
lién quan v&i mot phirc h¢ magma nh4t dinh).

Gin day nhit, A.A. Sidorov [31-36] c6 nhiéu
cong trinh nghién ciru cac ddy THQ & Dong Bac
Lién bang Nga, theo 6ng diy-THQ 14 tap hop cac
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THQ dugc thanh tao trong cic giai doan phat trién
khac nhau (theo chiéu gidm cta nhiet d6 va cac chi
s6 hoa 1y khéc) cla cac ddi kién tric - sinh khodng
(cac terran, dia kh6i...) twong (g vdi cac béi canh
kién tao - dia dong luc khac nhau. Cic THQ cua
mot diy THQ thudng ¢6 chung nguén géc va phu
thuodc rat 16n vao tién trinh magma - kién tao cua
khu vuc. Cic diy THQ c6 thuge tinh da ngudn
gbc, ¢ thé duoc hinh thanh trong nhiéu giai doan
khéc nhau va c6 xu huéng bign déi tir cac he thdng
da thanh phdn sang cic he thong don gian hon,
tham chi dén don khoéng (don kim). Xu th& nay
x4c dinh tinh phan déi trong khong gian cua cac
mé quing trong cic doi kién tric sinh khoang
tuong ng voi cac thdi doan sinh Khoang nhat
dinh. A.A. Sidorov con dé xudt khai niem THQ co
s& - 1a thanh he quang khoi ddu va 1a dai dien
chung cho c4 diy THQ. Méi THQ co sd duge dac
trung bdi moi lien quan mat thigt voi cac thanh he
dia chit twong (ng va né xac dinh noi dung va cac
thuoc tinh dic thu cia méi ddy THQ.

Nhu vay cé thé thdy : cic nha nghién ciru déu
théng nh4t trong quan diém phan chia cic ddy
THQ (nhém tir caic THQ) dua trén ban chat ngudén
g6c va moi lien quan mat thiét cua chang voi tien
trinh magma - kién tao khu vuc va cac thanh he
dia chdt chta chang (nh4t 1a céc phic he
magma...). Cac diy THQ thudng duge xac 1ap cho
cac doi kién tric sinh khoang riéng biét va cho cac
thdi doan sinh khoang dac trung. Van dé diy THQ
dac biét quan trong trong nghién ciru sinh khoang
khu vuc bdi 1€ diy THQ dai dien va quy dinh bo
mat sinh khoang cua cic viing quang va cac doi
kién tric - sinh khoang cu thé. Théem vao do, ban
chdt va cac thuoc tinh dic thd cling nhu ngudn géc
phat sinh cila mé quing v& THQ chi ¢6 thé dugc
xéc 1ap 16 hon khi tién hanh nghién ciru téng thé
cic khia canh cla diy THQ chb cic ving quing
va d6i kién tric - sinh kho4ng nhat dinh.

2. B6i cdnh kién tao ving Chiém Hoi

Ving nghién ciu thuoe phdn dong, dong nam
ddi kién triac Song Lo (doi kién trac Lo - Gam).
Theo quan diém cla kiéh tao dong hién dai [1, 2, 7,
9, 10, 13, 20, 21, 24...], d6i kién tric sinh khoang
Song Lo (chira ving Chiém Ho4) 6ém Idy vi vom
nguyén thuy song Chdy vé phia dong, dong nam
va dugc xem nhu sinh thanh trong qua trinh tang
trudng quanh vi vom nguyén thuy song Chdy. Trén
khung canh Caledonit rong 16n clia mién udn nép
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Paleozoit Trung-Viét. Ving nghién clru (va rong
non 1a déi kién tric Song Lo) dugce thanh tao tren
1én kién tric uén nép co6 vo luc dia tao nén tix cac
Kién tric dai duong thi sinh Caledoni va thuc chat
2 mot kiéu kién triic bién ria (véng ria [1, 2]).

Tham gia vao khung cau tric cua doi kién tric
- sinh khoéng Song Lo c6 cac phirc he vat chét -
kién tric (VC-KT) sau (theo tién trinh phat trién
cla dai kién tric) :

- O phia tay bdc va tay phat trién phirc he VC-
XT kiéu vé dai duong mdi tao bao gém : a) thanh
nié dunit-peridotit (phizc he¢ Nam Bat cPZnb). thanh
& metagabro-diabas (phitc he Bach Sa vE,bs). Hai
‘nanh he trén tao thanh t6 hop kiéu ophiolit : b) trdm
*ich bién khai (he tdng Ha Giang €,hg), trdm tich

1c nguyén - carbonat (cac hé tdng Chang Pung
“acp, Lutxia O)/x).

- Phizc hé VC-KT sinh nui kiéu doi va cham bao
z0m : trAm tich luc nguyén - carbonat - phun trao
axit (hé ting Pia Phuang S;-D.pp). trdm tich luc
rguyvén dang molas mau do (hé ting Dai Thi D\dr),
sanh he granit-migmatit {phitc he Song Chay PZ, -
cranit dong va cham). thanh hé granit (phirc hé
“oa Son). thinh hé granit kiém - syenit (phic h¢
“:a Ma - granit kiém sau va cham). Cac thanh tao
=iy dugc biéu hién dudi dang cic triing molas
;iing sinh niti) c6 cong sinh phun trao twong phan
<t kém voi cac cdu tric dang vom granit hoi va
-ién chdt déng tam (Chiém Ho4, Loa Son...).

- Phitc he¢ VC-KT no6i mang kiéu bén trén luc
4ia bao gém trdm tich luc nguyén - carbonat bién
nong (cac he tdng Ban Pap D,bp, T6c Tat Dat).

- Trén cung 1a phirc hé VC-KT hoat hod magma
- kién tao noi mang : trdm tich molas luc dia chaa
Han (hé tAng Van Lang Ts,v0).

& bac cao hon, kién triic dang vom Chiem Hoa
‘2l trGc nép 16i dang vom) ¢6 nhan chira cac khoi
cranitnhd va cac doi bién chat dong tam. Kién tric
22y xudt hién vao nlra cudi Paleozoi va lién quan
~@i van dong tai vom khu vuc trén nén luc dia va
'3 dai dién dién hinh cho cic kién tric dang vom
=rong tu kha phé bién & dong bac Viét Nam (3, 5,
7.19, 21]. Phan b6 & trung tam cua kién trilc dang
~0m Chiém Hoa 12 da phién thach anh - mica, gnets,
¢4 phién hai mica - disten - granat, d& phién hai
mica. Phdn trung tdm ndy dwoc xac dinh 13 doi bién
chat disten - staurolit. Tai day c6 cac biéu hién cua
cac khéi granit, migmatit, plagiogranit nho. Trong



pham vi d6i disten - staurolit, Trdn T4t Thing [19]
d3 phét hién cic d4 scarn va dang scamn véi t6 hop
cong sinh khoéng vat : diopsit + scapolit + epidot
calcit - vezuvian + volastonit + pyroxen + granat.
Tiép ra ngodi 1a d4 phién hai mica - clorit, da phién
epidot - tremolit thu6c doi granat, tiép theo 1a céc
da phién sericit - clorit - biotit, d4 phién epidot -
tremolit - clorit, da phién talc - sericit thuoc déi
biotit. Ngoai cing 1a da phién sericit, sericit -
clorit, cat két thuoc doi clorit - sericit. Kién triic
dang vom voéi cac doi bién chat dong tam Chieém
Ho4 chira kha phong phil cic bi€u hién quang hoi
cia Pb-Zn, Au, Au-Ag, Sb, Sb-Au, As, pyrit, barit,
Cu, (Sn) va duoc th€ hién & hink 1. Cic biéu hién
quang hoé ndy tao nén mot s& thanh he quang dién
hinh cho khu vuc va thuoc vé mot diy thanh he
quéng thach anh - sulfur vang xarf nhiém.

3. D4y thanh hé quing thach anh - sulfur ving
xam nhiém ving Chiém Hoi

DAy thanh hé quang thach anh - sulfur - vang
xam nhiém duoc chiing t6i x4c 1ap cho ving Chiém
Ho4 dua trén cidc quan niém va kinh nghiém do
A.A. Sidorov ti€n hanh & Dong Bic Lién bang
Nga. Cac dic diém co ban clia diy thanh hé quing
duoc tdng hop trong bdng 1. Cac thong tin dua ra
trong bang ndy dugc tic gia tdng hop tir cac tai
lieu ban than va cac cong trinh da cong bé [3-6, 8,
9,11, 12, 14-18, 24, 25, 28, 31, 32, 35, 36].

Diy THQ thach anh - sulfur - vang xam nhiém
bao gébm 3 THQ : thanh hé thach anh - sulfur -
vang xam nhiém, thinh hé da kim chira vang
(sulfur - thach anh - vang) va thanh hé antimonit -
arsenopyrit - vang ; trong d6 thanh hé¢ thach anh -
sulfur - ving xam nhiém duge xem 1a thanh he
quing co sd cho ca diy thanh he quing.

1. Pai dién cho thanh hé thach anh - sulfur -~

vang xam nhiém vang Chiém Hoi 13 cic diém
quing va diém khoang hoé : Baren, Khuon Nua,
Kéo Ca, Pai Min, Khuon Khuong, Phiéng Giao,
Pou Minh... Trén thuc t€, co thé thdy ring trong
viing Chiém Hoé4 thé hién kha 16 su phat trién rong
rdi cAc mach thach anh --vang lién quan chat ché
véi pyrit hoa [4, 12, 17, 18]. Ngoai cac diém
kho4ng ho4 k€ trén, cic 8, vi mach, mach nhd cia
thach anh - sulfur - vang gip & rdt nhiéu noi khac
trong vung dudi dang xam tan trong da phién

thach anh, d4 phién thach anh - sericit, da phién _

voi - silic, da phién den... Quang hoa phat trién
doc cac dut giy nhd, dit gdy nhanh, déi dap vd

kién tao véi phuong chii dao 14 dong béc - tay nam
(ngodira con cb cdc phuong tdy bic - d6ng nam va
vy tuyén). Cac khoéng vat chinh : thach anh, pyrit,
arsenopyrit, marcasit, chalcopyrit, limonit, pyrotin,
hematit. Cac nguyén t0 hoa hoc dic trung : Fe 1 -
43%, As 3 - 10%, Au 0,6 - 35 g/t ; Sb, Cu, Bi, Ga,
Pb, Zn. Pay ciing chinh 12 d6i twong khai thac
vang tu do cla nhan dan & vang Chiem Hoa. Cac
dic diém co ban nhit cla thanh hé dugc thé€ hién
trong bdng 1. O day, cin nhan manh rang tap hop
cac mo dang mach thudc cic thanh hé quing da
kim chira vang va antimonit - arsenopyrit - vang
phat trién chinh trén nén phat trién rong rii ciia cac
bi€u hién thach anh - vang, pyrit - ving xam
nhiém trong di gdc viing nay.

2. Thanh he da kim chita vang (sulfur - thach
anh - vang) ving Chiém Hoa chua duoc ddu tu
nghién cltu k¥ ludng nhu cic thanh hé khac cla
ciing diy thanh he¢ quang thach anh - sulfur - vang
xam nhiém [17, 18]. Cac dic diém chinh cla thanh
hé dugc téng két trong bang 1. Thuoc vé thanh he
da kim chira vang 13 cic md va diém quang : P
B0, Ling Luong, Khao Tinh Noi, Bic Nhung, Ao
Cam, Ling Thi, Na Déo... Cac mé va diém quing
phan bd 0 canh cia nép 16i dia phwong, doc cac
déi dam ket kién tao, doi khe nit, dit gy nhd
phuong dong bic - tay nam. Moi truong chira
quang chi yéu 1a cac da trdm tich carbonat - luc
nguyén xen it phun trao axit he ting Pia Phuong
(S-Dipp). T6 hgp cong sinh khoing vat chinh :
thach anh, sphalerit, galenit, pyrit, calcit, antimonit,
argentit. Cic nguyén t6 hoa hoc chinh : Pb 3-63 %,
Zn 0,1-18%, ngodi ra con cb : As, Au, Ag, Cu, Cd,
Sb. Ciing giong nhu hai thanh hé Kia clia diy thanh
he thach anh - sulfur - vang xam nhiém, thanh hé da
kim chira vang ving Chiém Hoa chua dwoc khang
dinh méi lien quan vé mit nguén gbc véi hoat
dong magma - granitoit trong vung. Tuy cac khdi
granitoit nhd va cic biéu hién granit hoa, migmatit
hoé ¢6 mit trong ving nghién ctru va chiing ta dé&
dang dé xudt méi lien quan cong sinh (mdi lien
quan khong gian trong cing cau tric), song vin
chua ¢b dugc céc dir lieu du sirc thuyét phuc (tubi
tuyét doi, cac s6 lieu vé dong vi Pb, Sr...).

3. Thuoc vé thanh hé antimonit - arsenopyrit -
vang 14 cdc md va biéu hién quang hoa : Lang Vai,
Khuon Puc, Hoa Phi, Céc Tay, Lang Can... Day 1a
thanh he kha dién hinh trong mot c4u triic doc dao
- cdu trac dang vom c6 nhan 14 cac khéi xam nhap
nhd granit, migmatit voi cac doi bién chat déng tam
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Hinh 1. So d6 dia chat va khoang san nat quang Chiem Hoa
1. he ting Chiem Ho4 PR4-€ch, 2. heé tdng Ha Giang €5hg, 3. he tdng Phia Phuong S,-Dypp, 4. hé ting
Dai Thi Dydy, 5. trdm tich Trias (Tsprv1), 6. trdm tich bé roi - Q, 7. granit, 8. dat gdy, 9. Pb-Zn, 10. Fe,
11.Sb, 12. As, 13. Cu, 14. pyrit, 15. Au

viing Chiém Hoa. Thanh hé nay da dugc dé cap  duoc thé hien trong bdng 1. Cac md va diém quing
kha ky trong nhiéu cong trinh [3, 4,5, 6,8, 11, 12, clia thanh he tap trung & phén ria cac cdu tric dang
16, 17, 24, 25...] va cac dic diém chinh cthandé  vomtrong doi bién cht biotit, sericit - clorit, cac doi
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Bdng 1. Cac dsc diém chinh clia ddy thanh hé quing thach anh - sulfur - vang xam nhiém ving Chiém Ho4

Thinhhe¢ DPicdiémciu Moitruong Cac khoang vat T6 hgp Nguyén t6 Hinh thanh Bién déi Cac mo6 va
quang tric diachat  chira quang chinh khoang vat hoa hoc than quing vay quanh di€m quing
Thach anh- Nép16i,nép Trdm tich luc Thach anh, vang Jhachanis -NAER Au: 1,3-35 O xam tén, vi Thach anh ho4, BErell, N s,
| ZRLT . .. © thach anh - sulfur - 3 s i Khuon Nua, Ling
sulfur - vang 16m dia nguyén, luc tur sinh, pyrit, 2 g/T, pho bién mach silic hoa,
£ 3 : : vang ; thach anh - ... Bon, Khe Bon,
x4m nhiém phuong nguyen arsenopyrit, Sl 2-5 g/T. sericit hoé g
. pyrit - vang : thach ) Dai Man, Pou
carbonat (€,hg, chancopyrit, ° b s ;. Fe, Cu, As, Pb, Minh. Phie
-Dypp, D,dt) marcasit, pyrotin e el Zn o, U 25
S-Dipp, D, g vang Gido...
Da kim chita Nép16i,n€p  Trdm tich luc Galenit, Galenit - sphalerit - Pb:3,62-63%, Mach, 6, thdu Thach anh hoa, Pu B6, Liing
vang (sulfur- 16m dia nguyén, luc  sphalerit, pyrit, vang ;thach anh- Zn:0,1-18%, kinh, xam tin sericit ho, hoa Luo6ng, Khao
thach anh -  phuong, he nguyén vang tu sinh, pyi - vang S$b:0,2-7,07%, hoa Tinh Noi, Bic
vang) théng dat giy carbonat arsenopyrit, As:0,2-0,88%, Nhung, Ao Cam,
(S-Dipp,  argentit, thach Au:0,7-8,6, phé Cay T, Lang Ho
D,dt) anh, antimonit, bién 1-2g/T
carbonat Ag, Cu, Cd
Antimonit - CAu triic dang Trdm tich luc Antimonit, Thach anh - Sb:4-67%, Mach, 6, thau Thach anh ho4, Lang Vai, Khuon
arsenopyrit- vomcé nhan  nguyen, luc arsenopyrit, antimonit - Au: 1-23 g/T, kinh, xam tan, clorit ho4, silic Puc, Lang Can,
vang chira granitoid nguyén pyrit, vang tu  sphalerit - vang;  Ag:2-158 dam két  hoa4, sericit hod, Hoa Phii, Khuon
v cac AQ bién carbonat simh, sphalerit, thach anh - arse- g/T, talc hoa, Vai, Nii Thén,
chat déng tam, (€;5hg, thach anh, nopyrit - pyrit-  As:0-25% carbonat hoa Na Mo, Lang ai...
nép 16i dia S:-Dipp, calcit, berthierit, vang ; thach anh - Cu, Bi Zn, Pb...
phuong, giao D,dt) chancopyrit, calcit - antimonit -
ciia hé thong pyrotin, quing vang ; thach anh -
dit giy dong xam pyrit - antimonit

bién chdt nay c6 th€ xem nhu twong dwong véi tudng bien chat nhiet do
thdp (Lang Vai, Khuon Puc, Khuon Khuong, C6c Tay...). Cac mé va diém
quang thuong tap trung & dinh (phdn vom) cta canh nép 16i (Lang Vai),
nép 16m dia phuong (Khuon Puc), cac don nghiéng (Hoa Pha, Coc Tay,
Khuon Khuong), d6i khe nirt, hé dirt gdy va noi giao nhau cta ching.

Nhin chung ching déu gan bo chat ché véi cac d6i dam keét, dai ca nat, doi
vo nhau, dap v3. G viing Chiem Hoa hdu hét cac md va di€m quang bi chi
phéi bdi he dit gy phuong an vy tuyén, dic biét noi giao nhau cla dut
giy 4 v§ tuyén va dit giy phuong BPB - NTN (10 - 15°). Két qui do v&
trudng quing cho phép khang dinh su tap trung ctia quang hoa vao doi khe
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nat tach ké cac dat giy truot ngang trai. Cac dut
gdy 16n khong chira mach quang, trong khi d6
mach quang phan b6 trong cdc d&i dirt gy dia
phuong, dang long chim. Quang canh chung cho
ving Chiém Hod la cac d&i khoang hod antimonit
- arsenopyrit - vang thudng tap trung trong cic hé
thong dirt gdy phuong a vy tuyén, ban than cic
mach quang lai phét trien chu yéu theo hufng
dong bac - tay nam, mot s0 nho céc than quang co
phuong kinh tuyén. Mo6i truong chira quang cua
thanh hé antimonit - arsenopyril - vang la cic da
trdm tich luc nguyen luc nguyeén - carbonat xen it
phun trao axit gom : da phién thach anh - sericit,
d4 voi, da voi hoa hoa, cat két, bot ket, da voi silic
hoa, d4 phién voi - flogopit, cat két, quarzit.

KET LUAN

Diy thanh hé quang thach anh - sulfur - vang
xam nhiém lan ddu tien duoc xac lap cho ving
Chiem Ho4. Viéc trinh bay cac thanh hé trong day
thanh hé quing cho thdy méi lién quan gia cic
thanh hé quang trong ciing mot cfu tric va moi
lien quan cta ching voi didu Kién kién tao - dia
dong luc hoc, hoat dong magma, cling nhu tién
trinh phét trién lich sit dia chat khu vue. Céc day
thanh hé quang tuong tu ¢o thé durge xac 1ap cho
cac ving khic nhu Mai Son (Son La), Ta Khoa, Ta
S4i (Quy Chau), ria bac 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 as:
Mai Son, Ta Khoa (Son La province), Ta Soi (Quy
Chau), northern margin of Kon Tum massif.
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