22 Journal of Mining and Earth Sciences Vol. 61, Issue 2 (2020) 22 - 32

Journal of Mining and Earth Sciences

Website: http://jmes.humg.edu.vn

Some new research outcomes of wolframite-tin- [
polymetallic metallization in the Huoi Chun area, iz
Huaphanh province, Lao people’s democratic republic E**

(LPDR)

Tri Cong Luu 1, Huan Dinh Trinh 1, Tu Minh Chu 2, Ha Xuan Dinh %, Phuong Nguyen3*

1 Northern Geological Mapping Division, Vietnam
2 Geological Division for Radioactive and Rare Elements, Vietnam
3 Faculty of Environment, Hanoi University of Mining and Geology, Vietnam

ARTICLE INFO

ABSTRACT

Article history:
Received 11thFeb. 2020
Revised 06t Mar. 2020
Accepted 29t Apr. 2020

Keywords:

Huaphanh province,
Huoi Chun tungsten,
Lao People’s Democratic
Republic (LPDR),

TIN - Polymetallic
metallization.

The paper introduces several new research results on the metallization of
wolfram, tin - polymetallic in Huoi Chun area based on the application of
traditional geological methods combining with the research method of
ore material composition and the statistical mathematics. The research
results draw some conclusions: Ore minerals in Huoi Chun area are
formed mainly by the way of material deposition, crystallized from
hydrothermal solution, filling various fracture systems with different
development directions. The main minerals in the region are wolfram, tin,
copper, zinc and bismuth; the metallization of wolfram, tin- polymetallic
is formed during the hydrothermal ore creation, including three stages
corresponding to three mineral paragenesis assemblage; in particular,
the mineral paragenesis assemblage of the abiogenesis wolframite -
bismuth is a new discovery of the authors. The Sn, Cu, Pb, Zn, As and Cd
elements have a relatively close correlation with each other, which is a
specific combination of elements for the Il (two) mineralization phase and
the W, Co and Bi elements is typical for the Il (three) mineralization
phase of the hydrothermal ore creation period. The metallization of
wolfram, tin - polymetallic is formed which might be related to the
intrusive magma activity that occurred during the Mesozoic - Cenozoic
period (7).
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Bai bdo gi6i thidu mét sé két qud nghién citu méi vé qudng héa wolfram,
thiéc - da kim khu virc Hudi Churn trén co sé dp dung phwong phdp dia chdt
truyén théng, két hop phwong phdp nghién ctru thanh phdn vdt chdt qudng
va phwong phdp toan théng ké. Két qud nghién ctru rit ra mot sé két ludn
sau: Cdc khodng vdt qudng trong khu vrc Hudi Chirn dworc thanh tao chu yéu
theo phwong thirc lang dong vat chdt, két tinh tir dung dich nhiét dich, ldp
ddy cdc hé thong khe nirt co phwong phdt trién khdc nhau. Khodng sdn chii
dao trong khu vuec la wolfram, thiéc, dong, kém, bismut; Qudng héa wolfram,
thiéc - da kim dwoc thanh tao trong thoi ky tao qudng nhiét dich, gom 3 giai
doan twong trng véi 3 t6 hop cdng sinh khodng vdt; trong do, té hop cdng
sinh khodng vdt wolframit - bismut tw sinh la phdt hién méi ctia tdp thé tdac
gid. Cdc nguyén td Sn, Cu, Pb, Zn, As va Cd c6 méi quan hé twong quan khd
chdt ché vdi nhau, la t6 hop nguyén té ddc trung cho giai doan tao khodng
I va cdc nguyén té W, Co va Bi ddc trung cho giai doan tao khodng Il ctia
thoi ky tao qudng nhiét dich. Qudng héa wolfram, thiéc - da kim dwoc hinh
thanh cé thé cé lién quan dén hoat dong magma xdm nhdp xdy ra trong giai
doan Merozoi - Kainozoi (7).

© 2020 Trwong Dai hoc M6 - Bia chat. T4t ca cic quyén dwoc bdo dam.

1. Mé& dau

Quang wolfram, thiéc - da kim Hudi Chirn dworc
phat hién lAn dau vao ndm 1974 trong céng tic do
vé ban d6 dia chat va tim kiém khoang san ty 1&

*Tdc gid lién hé

1:200.000 tor SAm Nwa (CHDCND Lao). Trong giai
doan 1974 - 1975, Poan Dia chat C103 (thudc Lién
doan C, nay 1a Lién doan Intergeo) tiép tuc tién
hanh mot s6 dang céng tac tim kiém va da phat
hién dwgc hon 30 diém khoang hda, trong dé
quang thiéc, da kim (chi, kém, dong) chiém wu thé
(T6 Van Thy, 1982). Quing hdéa khu vwc Hudi
Chirn thudc kiéu wolfram, thiéc - da kim phin bd

E - mail: phuongmtmdc@gmail.com & bo phai su6i Nam Gioong va Nam Can thanh hai
DOI: 10.46326/JMES.2020.61(2).03 ving (viing Hu6i Van va viing Bic - Pong Bac).
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Cac than quing cht yéu nam trong d4 phién
thach anh felspat - biotit thudc tip 2 hé ting
Muwong Na (PRomnz). Than quing c6 dang thiu
kinh, dang d¢i mach 14p day trong déi pha huy,
dwoc khong ché bdi dit gay 16n phwong 4 vi tuyén
va phuong Poéng Bac - Tdy Nam (Hinh 1). Canh
mach phé bién cac hién twong chlorit hod, thach
anh hoa. Két qua phén tich quang phé ban dinh
lwong xac dinh cac nguyén t6 Mg, Fe, Mn, Ti, V, Ba,
Cr, Cu, Ag, Pb, Zn, Ga, Zr, Ni, Co, Sn, Bi; trong do,

ham lwong thiéc dat dén ~3% (T6 Van Thy, 1982).
Trong khudén khé chuyén khao sat thuc dia
thuéc dé tai Nghi dinh thw Viét - Lao, ma sb
NDT.35.LA/17 tai tinh Htia Phan, nhom tac gia da
tién hanh 14y mau phan tich khodng tuwéng va
phén tich ICP-MS 23 nguyén t6. Két qua phan tich
cho thdy ham lwong wolfram trong cAc mau rinh
14y tai v&t19 cd gia tri kha cao (mot s6 mAu dat trén
4.000 ppm). Cac khoang vat wolframit, bismut tw
sinh xuit hién nhiéu dwéi dang 1ap day trong cac
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Hinh 1. So db dia chét - khodng sdn va vi tri Idy mdu viing nghién cteu (T6 Viin Thu, 1982; Vii Pirc Lan, 2016).
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vi mach thach anh nhiét dich hodc thay thé, gam
mon cac khoang vat quang sulfur hinh thanh
trwde. Diéu dé cho thiy, wolfram khong phai la
quang hoa di kém ma la khoang vat quang cha dao
dwoc thanh tao & giai doan tao quang mudn. Pay
la phat hién m&i cia thp thé tac gid va rat cin dwoc
tiép tuc nghién ctu.

Bai bdo cong b6 mot s6 két qua nghién ciru maoi
vé quing hoa wolfram, thiéc - da kim trén co s&
téng hop tai liéu c6 truwde va két qua nghién ciu
mai dat dwoc bude dau trong qué trinh thwce hién
dé tai Nghi dinh thw Viét - Lao, ma sé
NDT.35.LA/17 khu viec Huéi Chirn, tinh Hia Phin
nwéc CHDCND Lao.

2. Khai quat dic diém dia chit khu virc

Khu Hu6i Chirn thudc phirc nép 16i Sim T&, 1a
phén kéo dai vé phia TAy Bic ciia D&i bién chit cao
Phu Hoat (Dovjicov, 1965; Tran Van Tri, Vi Khuc,
2009). Trén lanh th6 CHDCND Lao, phirc nép 16i
Sam T& bat dau tir Nam Dit, Mwong Quan, Muwong
Na, Pa Khao, Nong Kham v6t dan vé phia ban Nong
Khai va bi chim xuéng dwéi cac tram tich tré hon
(Dovjicov, 1965; Td Van Thy, 1982; Tran Van Tri,
Vi Khic, 2009). Cau thanh nén phirc nép 16i Sdm
Té trong viing nghién ctru 1a mét loat cac da trim
tich - bién chat tudi c6 thudc hé ting Muong Na
(PRzmn) c6 thanh phan da dang va dwgc chia lam
hai tap:

-Tap 1 (PRymn;): gobm da phién két tinh nhw da
phién thach anh - biotit chira granat, da phién
thach anh - biotit c6 xen 14n quarzit biotit; chuyén
tiép 1én trén 1a cac da thudc tap 2.

- Tap (PRomnz): gobm da phién thach anh
felspat - biotit xen 1an cac tip d4 voi bi hoa héa
khéng déu va cac thiu kinh amphibolit (Hoang
Phuwong va nnk., 1974; Lé Duy Bach, Nguyén Van
Hoanh, 1996). Cac da trén phan b6 rong rii trong
khu vuc nghién ctru va phat trién kéo dai theo
phuong Dong Bic - TAy Nam.

Hoat dong magma xam nhap trong khu vuc xay
ra manh mé qua nhiéu giai doan (Lé Duy Bach,
1996; T6 Van Thu, 1982). O phia Tay Bic va Dong
Nam khu virc nghién ctru la cac da xam nhdp phirc
hé Sam Bot (y8PR3sh). Thanh phan thach hoc chu
yéu gébm granodiorit va granit pegmatit bi bién
dang manbh, c4u tao dang gneis, bi xuyén cat boi
granit biotit hat nhd thudéc phirc hé Hudi Kut
(yS8PZ:hk). Phén trung tAm dién tich nghién ctru
xuat hién cac khoi nho granit biotit phirc hé Huoi

Kut xuyén cit 1én cac d4 tram tich - bién chat hé
tAng Mwong Na, ranh gi¢i xuyén cat quan sat ro tai
mot s6 vi tri. Hoat dong dit gdy, uén nép trong
phitrc nép 16i SAm Té xdy ra manh mé vao cudi
Merozoi, ddu Kainozoi hinh thanh nén dit giy 16n
c6 phwong 4 vi tuyén va cic dit gidy nhanh
phuwong Pong Bac - TAy Nam (Dovijicov, 1965; To
Van Thy, 1982; Tran Van Tri, Vii Khic, 2009).
Quanghda W, Sn - da kim khu virc Hudi Chirn phan
b6 trong cac mach thach anh nhiét dich xuyén cat
cac da bién chit hé ting Mwong Na. Cac nghién
ctru chi tiét vé ddc diém thanh phan vat chat quing
va t6 hop cong sinh khoang vat con khé so lworc.
Mot s6 tic gia truwéc ddy da nhin dinh: quing
wolfram dwgc thanh tao co lién quan dén hoat
dong magma xam nhap xay ra trong giai doan
Mesozoi - Kainozoi (Nguyén Vin D&, 1974; Vi Huy
Chirng, 1974).

3. Cac phwong phap nghién ciru

3.1. Phwong phdp dia chdt truyén théng, két
hoyp thu thdp, téng hop xir Iy tai liéu

- Thu thp, tong hop tai liéu, danh gia d6 tin ciy
cla cac nguon tai liéu thu thap dwoc tir cac nguén
tai liéu co trude (Dovjicov, 1965; Tran Van Tri, Vi
Khtc, 2009; Pham Nhu Sang nnk., 2020; Nguyen
Huu Hiep nnk., 2020; T6 Van Thu, 1982; Tran Vin
Tri, Vii Khic, 2009, Lé Duy Bach, 1996; T6 Van
Thu, 1982).

- L6 trinh khdo sat dia chit thuec té, thu thap tai
liéu & cac vét 16 tw nhién va 14y cac loai mau phan
tich (Hinh 1).

3.2. Cdc phwong phdp nghién civu thanh phan
vdt chdt qudng

D€ nghién ciru thanh phin vit chit quang,
ngoai tong hop phéan tich thanh phén vt chat cac
nghién ctru trudce (2, 3, 4, 7), nhoém tac gia da lay
va phan tich b6 sung mot s6 loai mau sau:

- Phén tich khoang twéng dwéi kinh hién vi
phan cuwc phan quang Carl Zeiss - Axio-Scope. Al,
ngudn sang halogen. Két qua phén tich da xac dinh
ro hon vé thanh phan khoang vat, kién tric, cau
tao quang va moi quan hé clda cac khodng vat
trong quang.

- Thanh phin héa hoc quiang dwoc xac dinh
bang phwong phap phan tich khdi phé plasma
(ICP-MS) trén thiét bi Sciex ELAN 6000 ctia hang
Perkin Elmer vé&i do chinh xac cao. Cac phan tich
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dworc thwe hién tai Cuc Dia chat Nhat Ban.

3.3. Phwong phdp trong phong
3.3.1. Mé hinh todn théng ké mét chiéu

Trong thuc té nghién ctiru, d€ c6 hinh anh tong
quat vé déi twong nghién ctry, s6 liéu thu thap phai
dugc xir Iy téng hop, trinh bay, tinh todn nham
danh gia do tin ciy va tinh dai dién clia cAc mau
thu thip tir cac nguon tai liéu khac nhau; mat khac
két qua do sé gitp chiing ta khai quat hoa duoc
dac trung tong thé vé déi twong nghién clru. Trong
xt Iy tai liéu dia chat khoang san, cac nha nghién
ctru thwong st dung quy luit phan b chuin, loga.
Khai thac mé hinh, néi cach khac la dwa vao cac
quy luat ham phan bo théng ké da quy nap dé xac
dinh c4c dic trung thong ké (X, D,V) ctia thong s6
nghién ctru la nhiém vu quan trong can giai quyét.

3.3.2. Phwrong phdp théng ké hai chiéu

Phwong phap cho phép danh gia nhitng bién
doi twong (ng v&i nhivng yéu t6 nhat dinh, cling
nhu danh gia tan s6 xuit hién cac gia tri nhat dinh
cda thanh phan cac nguyén t6 trong quing hoadc
trong thuc thé dia chit nao do. Trong thuc té,
nguoi ta thuwong sit dung phwong phap thong ké
hai chiéu, da chiéu dé xac dinh s phu thudc twong
quan gitra cac thong s6 véi nhau. Trong bai bao,
nhom tac gid st dung mo hinh théng ké hai chiéu
vGi su tro giup cua phian mém Excel dé xac dinh
mdéi quan hé twrong quan gitra cac nguyén to. Hé s6
twong quan phdn 4nh méi quan hé twong quan
gitra hai nguyén t6 x, y ky hiéu 1a R, va xac dinh
theo cong thirc:

n 1¢n n
Yiz1 xiJ’i—;Zi:1 X =1 Vi

\/[Z?=1 xiz_%(z?ﬂ xi)z][z?n v _%(Z?=1 J/i)z]

Rey = (1)
Trong do: x; yilan lwot la gia tri cia nguyén to x
vay tai mau thir i; n1a s6 mau.
Khi ryy> 0 thi x va y c6 moi quan hé thuén; r,<0,
gitra x va y c6 méi quan hé nghich.

4. Két qua va thao luan

4.1. Bdc diém thanh phdn vt chdt qudng
4.1.1. Ddc diém thanh phdn khodng vt

Tong hop tai liéu c6 trudre va két qua phan tich
15 mau khoang twéng bd sung, cho thiy thanh
phan khodng vat quing diém Huoi Chirn chu yéu

gom: chalcopyrit, pyrit, pyrorin, bismut tw sinh,
galenit, sphalerit, wolframit; cic khoang vat quang
thir yéu gom casiterit, ilmenit, rutil, leucoxen,
menhilcovit, lilianit,... va cac khoang vat phi
quang. Dwéi day chi mo ta cac khoang vat quang
gdp phd bién trong cdc mau phan tich khoang
twdng

- Wolframit: Khoang vt c6 tan suit xuit hién &
muirc do trung binh, chiém khoang 5+10% trong
b6 mau. Wolframit ton tai & dang hat nira tw hinh,
ranh gidi ti€p xdc voi cac khodng vat khac thuwong
khoéng rd rang, kich thuéc cac hat khoang vat dao
dong tir 0,1+0,3 mm. Hau hét cAc mau c6 sw xuat
hién cta wolframit déu nhén thay cac hat khoang
vt c6 dd noi cao va thwong ton tai & 2 dang kién
trdc: i) Thay thé, gam mon cac khoang vat thanh
tao trwedrc nhw chalcopyrit, pyrit (Hinh 1a, 1b); ii)
Xen l4p vao gitra cac khoang vit thanh tao truéc
(Hinh 1c, 1d). Vi 2 dang kién truc trén cho thay
khoang vat wolframit hinh thanh & giai doan sau.

- Chalcopyrit: Khodng vt c6 tin sult xuat hién
cao trong tip mau, gdm 2 thé hé: Chalcopyrit I
chiém khoang 40+45%, ton tai & dang hat tha
hinh, kich thwéc cac hat kha 16m tir 0,6+0,8 mm,
déi chd tap trung thanh tirng dam, c6 ranh gidi
tiép xtic phang vai pyrotin I, pyrit I, tao thanh mot
t6 hop cong sinh khoang vit thudc giai doan tao
khoang thir nhit (Hinh 1a, 1b, 1¢, 1d). Chalcopyrit
thé hé I bi gdm mon, xen 14p bdi cac khodng vat
wolframit, bismut tw sinh. Chalcopyrit II chiém
5+8%, ton tai & dang hat ntra tw hinh, kich thwérc
cac hat tir 0,1+ 0,3 mm xam tan doc 1ap trén nén
da (Hinh 1;j).

- Pyrotin: Khodng vat c6 tan suat xuat hién cao
trong tAp mau. Pyrotin c6 2 thé hé: pyrotin I chiém
khodng 10+15%, ton tai & dang hat tha hinh, kich
thuérc cac hat phé bién tir 0,3+0,4 mm doi chd tip
trung thanh dam, pyrotin I thwong di cung véi
chalcopyrit], pyrit, tao thanh 1 t6 hgp khodng vt
thudc giai doan tao khoang thir nhat (Hinh 1a, 1c,
1d). Pyrotin thé hé I thwong bi gdm mon, xen 1ap
bé&i cac khoang vat wolframit, bismut tw sinh,
sphalerit. Pyrotin II chiém 5%, dang hat nira tw
hinh, phin b8 x4m tan doc 14p trén nén da (Hinh
1Kk).

- Pyrit: C6 tAn sut xuat hién cao, chiém khodng
25+30%. Pyrit trong tp miu gom 2 thé hé: Pyrit 1
ton tai & dang hat tha hinh véi kich thwéc hat dao
déng tr 0,4+0,6 mm xudt hién cung véi
chalcopyrit va pyrotin thé hé I tao thanh mét t6
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hop cong sinh khodng vat thudc giai doan tao
khodng th nhat (Hinh 1f, 1h). Pyrit II ton tai &
dang hat tw hinh, xam tan doc lap trén nén da.

- Galenit: Xuat hién v&i s6 lwong it trong tip
mAu khoang twdéng, chiém khoang 3+5%. Quan sat
dwéi kinh cho thay galenit ton tai & dang hat tha
hinh véi kich thwéc hat khoang vat trung binh la
0,05 mm, bé mat phang, c6 nhiéu vét xuéc. Galenit
xudt hién dong thoi véi sphalerit thanh mot to hop
cong sinh khoang vat (Hinh 1f).

- Sphalerit: Khodng vat cé tin suit xuit hién
thap, chiém khoang 5+7% tap mau. Sphalerit ton
tai & dang hat tha hinh véi kich thwéc hat tir
0,1+0,3 mm. Trong cac mau c6 mat sphalerit cho
thdy khoang vat nay cung véi galenit tao thanh
mot t6 hop cong sinh khodng vét ton tai bén trong
cac dam pyrotin dwéi dang kién tric gam mon,
thay thé, diéu nay phan anh qua trinh thanh tao
trong giai doan sau cua t6 hop sphalerit-galenit
(Hinh 1f).

- Bismut tw sinh: Khodng vt twong doi pho bién
vGi tan sudt xuat hién khoang 10+15% trong tip
mau khoang twéng, dién phan bé khong déu.

Dwéi kinh hién vi cho thdy bismut tw sinh
thwong gap & tip hop dang hat tha hinh véi kich
thwée hat dao dong tir 0,05+0,1 mm, do6i khi con
gdp bismut tw sinh dang hinh cau, hinh ban lap
phuwong xam tan doc 1ap trén nén da. Trong cac
mau, bismut tw sinh thudng ton tai & hai kiéu kién
trdc: i) Thay thé, 1ap diy cac khe nit cia nhirng
khoang vat thanh tao trwéc (Hinh 1h, 1i); ii) Xam
tan déc 1ap trén nén da. Tt d6 c6 thé nhan dinh
rang, bismut tw sinh thanh tao & giai doan sau
cung véi wolframit.

Ngoai cac khoang vat quang chinh mo ta trén,
trong tAp mau con gap mot sb it cAc khoang vat
quang khac véi ham lwgng rat nho nhuw casiterit,
ilmenit, dong xam, rutil, leucoxen. Cac khoang vat
quang th& sinh gdom: chalcozin, bocnit, covelin,
melnhicovit,... Ching la sdn phdm cda qua trinh
oxy hoa cac khoang vat quang sulfur nguyén sinh.

4.1.2. bdc diém thanh phdn héa hoc

bé xac dinh ham lwong cic nguyén to trong
quing, cdc mau duoc 14y chi yéu trong cac than
quang wolfram, thiéc - da kim phan bé trong cac
mach thach anh nhiét dich xuyén cat da phién
felspat - biotit va quarzit biotit hé ting Mwong Na
va trong da granit biotit phirc hé Hudi Kut. Mau
dwoc giri phan tich tai Nhat Ban.

Két qué phan tich 36 miu bang phwong phap
ICP-MS, cho thiy cac nguyén t6 tao quing trong
khu vire Huoi Chirn 1a Cu, Sn, W, Bi, Pb, Zn, Co, Ba,
V. Cac nguyén t6 nay ton tai trong cac khoang vat
phén bo trong cdc mach thach anh nhiét dich dwéi
dang 6 hodc dang dai, ching la san phim cua cac
giai doan nhiét dich khac nhau. Qua trinh phan
tich khodng twéng két hop véi phén tich thanh
phan hoéa hoc quing cho thiy rd hon vé cac giai
doan tao quidng twong &ng v&i nhitng t6 hop
khoang vat (nguyén t6) chiém wu thé cta tirng giai
doan d6. Két qua phan tich nhw sau:

- Nguyén t6 W: C6 ham lwong dao déng tir
874+4284 ppm. W phan b6 déng déu trong mach
thach anh nhiét dich xuyén cat cac da bién chat hé
ting Muong Na.

- Nguyén t6 Cu: Ham lwong tir 95+50.854 ppm.
Loai phan b6 dang mach, mang mach trong cac
mach thach anh nhiét dich xuyén cit d4 phién tap
2 hé ting Muwong Na, ham lwong Cu ting cao
(35.427+ 50.854 ppm); ngwoc lai, loai phin bd
dang xdm tan thwong c6 ham lwong thip hon
(95+6.256 ppm).

- Nguyén t6 Bi: Chiém ham lwong 1én trong cac
mach qudng, dao dong tir 3.249+ 4.873 ppm, chd
yéu phan bd trong mach thach anh nhiét dich
xuyén cat d4 phién tip 2 hé tAing Mwong Na.

- Nguyén t6 Zn: Dao doéng tir 19+1.549 ppm. Zn
tang dot bién trong cac mach thach anh nhiét dich
xuyén cat d4 phién tip 2 hé tAing Mwong Na.

- Nguyén té Ni: C6 ham lwong thap, dao dong tir
9+77 ppm.

- Cdc nguyén t6 Pb, Sn, Mo: C6 ham lwgng thap.
Ham lwong mot s6 nguyén t6 di kém (ppm): Ba
(30+828), Co (99+257), Ni (9+77).

- Ham lwong cdc nguyén td hiém - vét: Két qua
phén tich cho thiy, cac nguyén t6 dat hiém nhe
(LREE) nhuw Ce, La c6 gia tri thap. Cac nguyén to
dat hiém trung gian (Nb) va dit hifm nhém ning
(Y) déu c6 gia tri rat thap.

4.1.3. bdc diém cdu tao, kién tric qudng

Cac khoang vat quang trong khu vuc nghién
ctru dwoc thanh tao chd yéu theo phwong thirc
lang dong vat chit, két tinh tir dung dich nhiét
dich, 14p day cac hé théng khe nitt. Do sw phan b6
khong dong déu cta cac khodng vat, nén quang cé
ciu tao kha da dang. Cac ciu tao quan sat dwoc
dwéi kinh 13 xAm tan, 6, dai, mach, trong d6 ciu tao
0 1a phé bién nhat.
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1a- Wolframit gdm mon pyrotin ~ 1b- Wolframit gdm mon chalcopyrit 1c- Wolframit xen ldp chalcopyrit
(Mdu L-015A) (Mau L-025) (Mau L-015)

1d- Wolframit xen ldp pyrotin 1e- Galenit xen ldp pyrotin 1f- Gal-Spha xen ldp pyrotin
(Méu L-004) (Méu L-015) (Méu L-0154)

1g- Dong xdm xen Idp pyrotin 1h- Bismut xen Idp chalcopyrit 1i- Bismut ldp ddy cdc khe nirt
(Méu L-032) (Méu L-0154) (Méu L-015)

1j- Chalcopyrit tw hinh xdm tdn 1k- Pyrotin tw hinh xdm tdn 1I- Khodng vdt thir sinh
(Méu L-022) (Méu L-031/1) (Méu L-031/2)
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Cac khoang vat quang nhuw chancopyrit,
pyrotin, wolframit, galenit, sphalerit, bismut tap
hop thanh nhitng 6 dic sit trong cAc mach thach
anh. C4u tao dai va mang mach ciing twong doi
phd bién, dic trung cho t6 hop cdng sinh khoang
vat quing c chira thiéc va da kim. Ung véi mdi
khoang vat va phwong thirc hinh thanh ciing c6
nhitng dac diém kién tric riéng.

- Cdu tao dang 6 ddc sit: Pac trung cho cic
khoang vat chalcopyrit, pyrotin va mét phan la
galenit, sphalerit, pyrit. Cac khoang vat quang tap
trung thanh cac 6, nhin bang mat thwdong hau nhw
dic sit, kich thwéc mdi 6 tir vai mm dén 2+3 cm,
phan b6 trong cac mach thach anh nhiét dich day
10+15 cm, xuyén cat d4 phién thach anh - felspat -
biotit thudc tip 2 hé ting Mwong Na (PR; mnz)
hodc phan bo trong cac déi dap v cia hé thong
dirt gy 4 vi tuyén.

- Cdu tao xdm tdn: Pac trung cho cac khodng
vat chalcopyrit, pyrotin, pyrit, bismut tu sinh. Loai
cdu tao nay thudng gap trong cac mach thach anh
xuyén cat d4 phién tip 2 hé ting Mwong Na (PR;
mn;), it phé bién, cac khodng vat quang phan bd
xam tan nha 1é trén nén thach anh. Dwéi kinh quan
sat thay cac hat khoang vat c6 hinh dang tw hinh
dén ntra tw hinh, kich thwéc cac hat tir 0,2+0,5
mm. Mirc do xam tan cia cac khoang vat khong
déu va khong theo mot quy luit nhat dinh (Hinh
2b).

- Cdu tgo ddi: Loai cdu tao nay dac trung cho cac
khoang vét casiterit, galenit, sphalerit, gip phd
bién trong cidc mach thach anh day 10+15 cm
xuyén cit d4 phién tip 2 hé ting Mwong Na (PR;
mny).

Bang mat thwong quan st thdy cac khoang vat
tip trung thanh dai v4i bé day dao dong tir 2+5
mm, chiéu dai cia dai khong 6n dinh, thuwong ngat
quang. T6 hop cdéng sinh khoang vit cho ciu tao
nay la galenit - sphalerit - it casiterit (Hinh 2c).

- Cdu tao mach, mang mach: Pién hinh cho loai
cu tao nay la cac khoang vat thudc thé hé Il nhw
chalcopyrit, pyrotin, pyrit, sphalerit thudng tao
thanh cac mach 14p day vi khe nitt trong cadc mach
thach anh xuyén cat d4 phién tap 2 hé ting Mwong
Na (PR; mnz). Cau tao nay dic treng cho qua trinh
thanh tao & giai doan sau, xen 14p vao cic khoang
vat sinh thanh trwéc. Pac biét, cdc khoang vat tao
quang giai doan sau tao thanh cac mach xuyén 14p
vao cac khe nirt cia khoang vat tao da (Hinh 2d).
Quing hoda trong vung nghién ctu ton tai & 2
nhém kién tric nguyén sinh va th sinh. Nhém
kién tric nguyén sinh dwoc thanh tao dong thoi
v&i qua trinh tao quing do su trao déi thay thé cac
khoang vat thanh tao trwéc véi dung dich nhiét
dich. Nhém kién tric thi sinh ciia quing nguyén
sinh hinh thanh sau qua trinh tao quang, lién quan
téi sw pha hay Kién tric sau tao quang, quang bi
ca nat, tai két tinh, dap v&, dinh hwéng.

S Cutlege of Eaith Bciecus, Jilin University

Hinh 2a- Cdu tao & ddc sit

gi Sasage  Berm Surwaen doe Paineeary

A0 Catiege of Barth Suiesnn, Jiln University

gy A
Hinh 2c- Cdu tao dang ddi

Hinh 2d- Cdu tao dang mach
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Cac két qua phan tich mau khoang twdng 1ay
trong khu vuc da xac dinh cac dang kién tric sau:

- Kién trdc hat tw hinh, nira tw hinh: Dac trung
gom cac khoang vét chalcopyrit, pyrotin, pyrit.

Chung thwong phat trién thanh cac tinh thé
hoan chinh, hinh khéi xAm tan trong cidc mach
thach anh xuyén cit da phién (Hinh 1j, 1k).

- Kién tric hat tha hinh: LA Kién tric phé bién
nhit va gip hau hét trong cic khoang vit
chalcopyrit, pyrotin, pyrit, wolframit, galenit,
sphalerit, bismut tw sinh,... véi kich thwéc thay doi
trong pham vi rong véi nhiéu hinh dang khac nhau
(Hinh 1a, 1c).

- Kién triic xen ldp: Pho bién cac khoang vat nhw
bismut tw sinh, wolframit xen 14p vao cac khoang
vat chalcopyrit, pyrit va da. Hinh dang va kich
thude cta cac khodng vat xen 14p phu thudc vao
hinh dang va kich thwéc ctia khe nit c6 truédc
(Hinh 14, 1i).

- Kién triic gdm mon thay thé: Gap trong mot vai
mau khoang twéng. C6 thé quan sat rd cac khoang
vat nhw bismut tw sinh, sphen gam mon thay thé

cac khoang vat pyrit, pyrotin hodc cac khoang vat
tao da c6 trwére (Hinh 13, 1b).

- Kién triic keo: Pac trung cho cac khoang vit
thit sinh thanh tao trong thoi ky phong hoa.

Ttr cac két qua phan tich thanh phin khodng
vat, ciu tao, kién tric, phan chia t6 hop cong sinh
khoang vat twong trng véi cac qua trinh thanh tao
va bién doi da va quang, c6 thé phan chia cac thoi
Ky va giai doan tao khodng wolfram, thiéc - da kim
trong khu viec Hu6i Chirn (Bang 1).

4.1.4. Thir tw sinh thanh va t6 hop cdng sinh khodng
vat

- Thoi ky nhiét dich: Gm 3 giai doan:

+ Giai doan sé'm (I): Pac trung bi to hop cong
sinh khoang vat: chalcopyrit - pyrit - pyrotin;

+ Giai doan gitra (I1): Pac trung bdi t6 hop cong
sinh khoang vat pyrotin casiterit - sphalerit-
galenit - dong xam;

+ Giai doan muon (II1): Pac trung bédi t6 hop
cdng sinh khodng vat wolframit - bismut tu sinh.

Bdng 1. Thit tw thanh tao va té hop cdng sinh khodng vdt khu viee Hudi Chirn.

Thoi ky tao khoang

Nhiét dich

Sau nhiét dich Phong hda

Giai doan tao khoang | Giai doan sé'm

Giai doan gitra

Giai doan
mudn

THCSKV| Chalcopyrit-

Tén KV Pyrit-Pyrotin

Xam

Pyrotin- Casiterit -
Sphalerit-Galenit-dong

Chalcozin-Covelin-
Bornit-Melnhicovit

Wolframit -
Bismut tw sinh

Thach anh-
Calcit

Thach anh

Calcit

Chalcopyrit

Pyrotin

Pyrit

Sphalerit

Casiterit

Galenit

Pong xdm

Wolframit

Bismut tw sinh

Melnhicovit

Chalcozin

Covelit

Bornit

Nguyén t6 dic trung Cu

Cu, Zn, Pb, Sn

Co, W, Bi Si, Ca

Hat tu hinh,

Xen 14p, gam

Kién tric dic trung

ntra tw hinh

Hat tha hinh

mon

C4u tao dic trung

0 dic xit

Dai, mang mach

Xam tan

Bién doi da vay

quanh

Chlorit héa

Sericit hoa

Thach anh héa

Thach anh
héa

— Khodang vit chi yéuy;

Khoang vit thit yéu;

= = = - Khodng vit hiém gap.
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- Thoi ky phong héa: Gom t6 hop cac khoang
vat th& sinh: chalcozin - covelin - bornit -
melnhicovit.

4.2. Mé6i quan hé twong quan giira nguyén to
trong quang

Dwa vao két qua phan ICP - MS 23 nguyén td
(36 mau), 4p dung cong thirc 1 xac dinh hé s6
twong quan gitta cac nguyén t6, két qua tinh hé so
twong quan cip gitta cAc nguyén té trich dan &
Bang 2, 3, 4.

Bdng 2. Méi quan hé twong quan ctia cdc nguyén té
Sn, Cu, Pb, Zn, As, Cd va Bi.

Sn Cu Pb Zn As Cd
Sn 1,00 096 | 080 | 096 | 0,62 0,94
Cu 1,00 | 0,69 | 099 | 043 0,84
Pb 1,00 | 0,67 | 093 0,92
Zn 1,00 | 0,42 0,84
As 1,00 0,83
Cd 1,00

Bdng 3. Méi quan hé twong quan ctia cdc nguyén té

W, B, Co, V, Sc va Bi.

W| B |[Co| V |Sc|Bi|Sn|Cu|Pb|Zn
W [1,00{0,70|0,91-0,63|-0,66|0,67|0,36|0,19|0,30 (0,21
B 1,00|0,47(0,26|0,47|0,28(0,22|0,31{0,29|0,33
Co 1,00{0,80(0,73|0,44{0,59(0,19(0,60|0,42
\'% 1,00|0,83|-0.64|-0,67|-0,65|-0,53|-0,63
Sc 1,00/-0,58}-0,59/-0,59{-0,50[-0,55
Bi 1,0010,96(0,990,66|1,00
Sn 1,00/0,96|0,80(0,96
Cu 1,00(0,69|0,99
Pb 1,00(0,67
Zn 1,00

Bdng 4. M6i quan hé twong quan ctia nguyén té Li,

LavaY.
Li La Y
Li 1,00 0,72 0,95
La 1,00 0,61
Y 1,00

T Bang 2 nhéan thiy, Sn c¢6 quan hé thuin rat
chat ché voi Cu, Pb, Zn, As, Cd; day la cac nguyén
t6 ddc trung ctia giai doan tao khoang I1, véi to hop
cdng sinh khoang vat la pyrotin - casiterit -
sphalerit- galenit - dong xam.

Tl Bang 3 nhin thay:

- W ¢6 moi quan hé chit ché véi Co, B va Biva
¢6 quan hé khong chat ché véi Sn, Cu, Pb va Zn; V
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c6 quan hé chat ché vi Sc va gitra ching c6 quan
hé nghich véi W, Bi, Sn, Cu, Pb va Zn. Nhw vay c6
thé khang dinh rang cac nguyén t8 W, Co va Bi dic
trwng cho giai doan tao quang III, twong (ng to
hop cong sinh khoang vat wolframit- bismut tw
sinh (Bang 1).

- Nguyén t6 Bi c6 quan hé rat chat ché vai Sn,
Cu, Zn va Cd; diéu nay c6 thé 1y giai rang: Trong
khu virc nghién ctru xay ra qua trinh tao khoang
chdng, nghia 12 giai doan tao khoang IIl nam chong
1én giai doan tao khoang II (7).

Tl Bang 4 nhan thiy, Li c6 quan hé rat chat ché
véi La va Y, day 1a t6 hop nguyén t6 nhom dat
hiém, 1a cAc nguyén t6 trong cac khoang vat tao da
hodc cac khodng vat bién d6i canh mach (?).

5. Kétluian

1. Cac khoang vat quang trong khu vyc nghién
ctru dwoc thanh tao chd yéu theo phwong thirc
lang dong vat chat, két tinh tir dung dich nhiét
dich, 14p day cac hé théng khe nirt. Quang héa
dwgc hinh thanh c6 thé c6 lién quan dén hoat dong
magma xam nhap xay ra trong giai doan Merozoi
- Kainozoi (?). Do sy phan b6 khong dong déu cia
cac khoang véat, nén quing co6 cu tao kha da dang.
CAc ciu tao quan sat dwoc dwdi kinh 1a xAm tan, 6,
dai, mach, trong d6 ciu tao 6 la phd bién nhat. Cdu
tao dai va mang mach ciing twong ddi phé bién.

2. Thanh phan khoang vit quing khu Hudi
Chirn chu yéu gém chalcopyrit, pyrit, pyrorin,
wolframit, bismut tw sinh, galenit, sphalerit; cac
khoang vit qudng thr yéu gom ilmenit, rutil,
leucoxen, menhilcovit, ilianit,... Cac khoang vat
quang nhw chancopyrit, pyrotin, wolframit,
galenit, sphalerit, bismut, casiterit tdp hop thanh
nhirng 6 dic sit hodc cac vi mach trong cac mach
thach anh. Bic trung cho t6 hop cong sinh khodng
vat quang c6 chira thiéc - da kim, wolfram va
bismut tw sinh c6 kién tric gam mon hodc lap day
cac khe nitt trong cac mach thach anh. Ung véi
moi khoang vat va phuong thirc hinh thanh ciing
c6 nhitng dic diém kién truc riéng.

3. Quang héa khu vuic Hu6i Chirn dwoc thanh
tao trong thoi ky tao quéng nhiét dich, gom 3 giai
doan: i) Giai doan sém (I), ddc trung bdi té hop
cong sinh khoang vat: chalcopyrit - pyrit- pyrotin;
ii) giai doan gitra (II), dac trung bai t6 hop cong
sinh khoang vt pyrotin- sphalerit- galenit - dong
xam va iii) giai doan muén (III), dic trung boi to
hop cong sinh khoang vat wolframit- bismut tw
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sinh. Thoi ky phong héa gobm t6 hop cac khoang
vat th& sinh: chalcozin - covelin - bornit -
melnhicovit.

4. Két qua phan tich thanh phan héa hoc (ICP-
MS) cho thay cac nguyén t6 chiém ham lwong cao
gom Cu, W, Sn, Zn, Bi. Két qua xac lap moi quan hé
twong quan théng ké gitra cac nguyén t6 chi ra
rang, t6 hop nguyén td Sn, Cu, Pb, Zn, As va Cd c6
moéi quan hé twong quan kha chat ché véi nhau;
day la cac nguyén té dic trueng cho giai doan tao
quang II va cac nguyén t6 W, Co va Bi dic trung
cho giai doan tao quang III cua thoi ky tao quang
nhiét dich.
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