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Wolfram mineralization in the area of Vau village (Dong Giang district,
Quang Nam province) is distributed along the small stream together with
other sulfide mineralizations in the form of small to large boulders. Ore
minerals are mainly sheelite, pyrhotite, arsenopyrite a little of chalcopyrite
and pyrite. The ore is distributed in stockwork type in the gray, light gray
metamorphic sedimentary rocks with quartz - mica composition alternated
with quartz feldspar mica schist, sericite schist and sericitized schist of the
A Vuong formation (Sequene 3). Sheelite exists in the area manifested by
hornflization and bezeritization. Ajacent area have weak skarnation. They
have manifestations of the wolframite deposit of skarn type. Geochemical
characteristics: Win the ore reaches 2,323 ppm (0.023%), As - 110,366 ppm
(1.10%), Co - 212.3 ppm, related granite (Ba Na block’s granite) reaching
1,517 ppm wofram situated at the edge of the magma block (fine-grained
alaskite, similar to the composition of boulders in the ore strip). There is
small-grained granite with a content of 794 ppm at the center of mass.
Thus, the two granite types have high level of metallogical specialization of
wolframite (Ktt = 397 is fine-grained granite and Ktt = 758.7 is alaskite
Granite). Besides, this rock has metallogical specialization of As (277.4 ppm
in fine-grained granite, 29.9 ppm in alaskite).
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Pic diém dia hoa, dia chat chi thi khoang héa Wolfram dinh
hwdng tim ki€ém kiéu moé Wolfram khu vwe thon Vau - Dong
Giang (Quang Nam) va vung lan can

Nguyén Vin Niém 1%, D6 Dtrc Nguyén 1, Nguyén Van Nam !, Maksim Blokhin 2

1 Vién Khoa hoc Pia chdt va Khodng sdn, Ha Ni, Viét Nam
2 Vién Pia chdt Vién déng, Vladivostok, Lién bang Nga

THONG TIN BAI BAO TOM TAT

Qud trinh:

Nhan bai 18/3/2022 Khodng héa Wolfram (W) khu vuc thén Vau - Dong Giang (Qudng Nam)

s phan bé doc theo sudi nho di cung véi cdc khoang héa sulﬁza khdc, & dang
Stra xong 02/7/2022 tdng ldn tir nho t&i Ién. Thanh phan khodng vat qudng chii yéu gdp sheelit,
Chap nhan dang 12/8/2022 pyrotin, arsenopyrit; it chalcopyrit, pyrit. Qudng phdn bé kiéu mang mach
Tt khéa: trong cdc dd tram tich bién chdt mau xdm, xdm sdng thanh phdn thach anh -
. mica xen dd phién thach anh felspat mica, phién sericit, phién bi sericit héa
thudc hé ting A Vwong (Tdp 3). Sheelit ton tai khu vuee biéu hién strng hda,
bezerit héa; viing ldn cdn gdp biéu hién skarn yéu. Chting cé nhirng biéu hién
ctia kiéu mé W skarn. Bdc diém dia héa vdi thanh phdn W trong qudng dat
t6i 2323 ppm (0,023%), As - 110366 ppm (1,10%), Co - 212,3 ppm; dd granit
lién quan (Granit khéi Ba Na) dat 1517 ppm W thudc ria khéi magma (Alaskit
hat nhé, giéng véi thanh phdn cdc tdng ldn & ddi qudng), trung tdm khéi la
granit hat nhé véi ham luong 794 ppm. Nhw vdy, hai kiéu dd granit ¢6 tinh
chuyén héa sinh khodng rdt cao W (Ktt = 397 (granit hat nho); Ktt = 758,7
(Granit Alaskit). Ngodi ra, cdc dd nay con c6 tinh chuyén héa sinh khodng vé
As (2774 ppm trong granit hat nhd; 29,9 ppm trong alaskit).

Chuyén héa sinh khoang,
Kiéu mé wolfram,
Thon Vau.

© 2022 Trudng Pai hoc M6 - Bia chit. T4t ca cac quyén dwoc bao dam.
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1. M¢ dau

Dai khoang hdéa dang tang lan kéo dai khoang
3 km doc theo suéi nho thén Vau, day ciing thudc
hé théng dat gy phwong tao nén déi dap vo
manh. P4 viy quanh la hé ting A Vwong (e2- 04
av), dad magma chinh trong khu vuc la granit cua
khéi Ba Na (Hinh 1).

Vé mat khong gian, khu virc nay gin déi tiép
xuc gitta khoi granit khéi Ba Na tudi Trias (T)
(Nguyén Van Niém va nnk,, 2019) va d4 bién chit
hé ting A Vuong.

Trong khu virc nghién ctu, trueére day chu yéu
quan tdm dén khoang hoa ctia Sn, Sn-W, mot s6
biéu hién ctia khoang héa Cu. Tuy nhién, hanh vi
dia hoa cac nguyén to tao quang va nguyén to lién
quan cling nhw méi trueong dia hda ctia ngudn sinh
quang va cia mdi trweong da vay quanh chwa dwoc
quan tAm (hodc thiéu dir liéu dinh lwong).

béi khodng hda thon Vau thudc ria ciu tric
clia vom xam nhép granit gom cac khéi xdm nhap
granit porphyr hat 16n, granit hat nhd, granit
alaskit, granit pegmatit (T) va cac dai mach aplit,
cac mach nhiét dich di kem.

Cac qud trinh bién ddi lién quan quang rit da
dang, khong chi greisen héa ma con ca qua trinh
berezit hoa, sericit hda, chlorit hda, muscovit hda,
strng hda, skarn héa yéu. Pay la nhitng qua trinh
dia chit thi sinh anh hwong tryc ti€ép dén hanh vi

dia hoa cac nguyén t6 trong qua trinh tao quang
Wolfram (W).

P4 vy quanh la thanh tao dia chat cia hé ting
A Vuwong. Tap 1 gbm: da phién thach anh mica,
thach anh muscovit, thach anh - granat c6 chira da
hoa, d4 phién ngdm cudi; tip 2: d4 phién thach anh
biotit xen phién thach anh - felspat - biotit, phién
giau mica; tip 3: da phién thach anh mica xen da
phién thach anh felspat mica, phién sericit, phién
bi sericit hoa.

Cac hé thong dit gay gobm: Hé dit giy dong
bic - tAy nam, nhiéu dit gy c6 chiéu dai dao dong
tir 10 km dén trén 20 km. Hé dit gdy 4 vi tuyén tao
nén cac khe nitt 4 vi tuyén phat sinh c6 thé tir
Paleozoi, tdi hoat ddng manh trong Mesozoi va
Cenozoi. Hé dirt gdy tAy bac - dong nam bi phan cat
béi cac dit gay a vi tuyén. Cac hé thong dut giy
néu trén tao nén cac nut giao lién quan véi déi
quang hoa.

Trong ciu tric khu virc khoang héa kha phic
tap vé cac t6 hop da, sw phin bd cac thé magma.
Viéc nhan dinh kha nang ton tai kiéu mé dwa trén
thanh phan vat chat két hop véi ciu truc dia chat
clia treong quang nay chwa ro rang. Dé giai quyét
van dé nay, bai bao da str dung cic tham s6 dia héa
két hop véi ddc diém thach hoc, khoang twéng,
bao thé, dong vi, don khoang theo khdong gian va
thoi gian cda nén ciu truc dia chit lién quan dw
bao kiéu m6 W-As phuc vu cong tac tim kiém tiép
theo.
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Tap 3: Dd phién thach anh-mica xen k& dd phi¢n

thach anh [elspat mica, phicn sericit, phién bi sericit héa
Tap 2: Dd phién thach anh - biotit xen da phién thach anh
- felspat - biotit, dd phién giju mica

Tap 1: Dd phién thach anh mica, dd phién thach anh
muscovit. Da phién thach anh - granat thdu kinh dd

hoa, dd phién ngam cudi

Pha dd mach: granit aplit, pegmatit, thach anh

1€ ting
A Vuong
(€,-0, av)

Granit biotit hat nho sdng mau, granit alaskit

Phuc hé
BaNa
(T, bn)

Granit bioptit dang porphyr ban tinh hat 16n ¢6 mica
ey Vung chda dai khodng hoa cia W - As (Sheelit,
arsenopyrit, pyrotin; it pyrit va chalcopyrit)

Au, W, Sn, As: Tén cic diém quéng, diém mo
Microclin héa (mk), anbit héa (ab), chlorit héa (cl),
sericit héa (Se), bezerit hoa (Bz)greizen hoa (Gz)
Biéu hién bién déi skamn (Sk)

500  Om 1000 2000

A
b Tén cdc vanh (Bi, Cu, Zn: Vanh kim lugng; W, Sn: vanh
khodng vit)

Hinh 1. So do dia chdt - dia héa khu vwec nghién ctru va cdc ving lan cdn
(Nguyén, 2019; Cdt, 1996; Nguyén, 2000; Lé, 2009).
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2. Dir liéu va phwong phap nghién ciru

Nguon tai liéu dwgc nghién ciru bao gobm cac
mau lat mong thach hoc, khoang twéng, bao thé,
cac mau dia hda ctia da g6c d6i bién d6i - quiang
dwoc nghién cliru theo khdng gian. € c6 nguon dir
liéu hé thong nay, tip thé tac da nghién ciru khao
sat thuc dia va xy dung cac tuyén 14y miu dai
dién cho tirng d6i twong cu thé nhu: da géc, da
bién d6i, quang hda.

Cac phuwong phap phén tich thanh phan vat
chatvaxirly két qua gobm: 4 mau dong hda bao thé
(xac dinh nhiét d6 thanh tao); 15 mau thach hoc
(dac diém thanh phin khoang tao d4, cac qua trinh
bién d6i); 5 mau khoang twéng, 1 miu trong sa
(phat hién cac khodng vat quang, tht tw thanh
tao); khdi pho ké plasma cam tng - Inductively
coupled plasma mass spectrometry (ICP - MS): b6
sung phan tich 4 miu dia héa dai dién (Liy gop
nhiéu diém dai dién cho kiéu d, ki€u quang sau
khi nghién cttu thach hoc, khoang twédng,...) cho
khodng hoa, da goc lién quan (trén co sé khao sat
8 tuyén chi tiét voi két qua ctia 50 mau dia héa).
Cac mau nay duwoc phan tich tai Vién Dia chat Vién
dong, LB Nga. Bén canh d6 nhiéu loai m4u di kém
da dwoc phan tich d€ phuc vu xac dinh cAc mau dai
dién nay). 03 mau microsonde.

Thu thap cac vanh di thwong dia héa, vanh
khoang vat tir cic ban do ty 1é 1:50.000.

Tlr d6 xac dinh thanh phan cac nguyén té lam
co s nghién ctru quy luat phan bé, diéu kién va
ngudn goc tao quang, kha nang sinh kim cta da
goc, qua trinh bién doi; ban chit cac di thwong dia
hoa, khoang vat; méi treong dia héa hé magma -
quang,...

3. Noi dung va két qua dat dwoc

3. 1. Ddc diém thach hoc, khodng vit ctia dd vdy
quanh va qudng

3.1.1. Granit co ba loai chinh

Granit porphyr hat lon (twong wng Pha I),
chiém dién tich chu yéu ctia khéi Ba Na. Thanh
phan khoang vt gom céc ban tinh felspat kali c6
kich thwdc 16m (1+2 cm) véi mau xam trang, nén
hat trung dén thé, cang vao trung tim khoéi, lwong
ban tinh cang 16m. C6 noi da bi ca nat, cataclazit
ho4 tao nén ciu tao dinh huwéng (nhit 1a phan ria
khoi).

- Cac khoang vat chinh la plagioclas (20,3+
43%), felspat kali (orthoclas + microclin):
28,2+50%, thach anh tir 22,6+45%, biotit:
2,3+15,7%, muscovit tir < 1+> 3%. Felspat kali
thuwdng tao thanh cac ban tinh & cac da cé kién tric
porphyr. Cac khoadng vat phu dac truwng: llmenit,
zircon, orthit, sphen.

Granit hat nhd, sang mau - rdt sdng mau
(twong trng Pha I1): cac da nay 16 thanh cac chém
nho & trong va ria khéi Ba Na (khu vire dinh ndi Ba
N3, Nui Than Tai, An Loi, Sudi Hoa, Ndi Chua). Tuy
nhién, ranh gi¢i gitta ching v&i granit porphyr hat
1ém chwa gap. Thanh phan cac da bao gom granit
bitoit, granosienit, granit alaskit, mau xam trang,
cau tao khéi, kién truc nira ty hinh hat nh6 khong
déu, doi noi gdp da rat giau thach anh, felspat
(khong c6 biotit), rat sing mau.

- Cac khoang vat tao da chinh: felspat kali
50%, plagioclas 25+27%, biotit 1+2%, it
muscovit. Felspat kali chiém wu thé, c6 2 thé hé:
Felspat kali thé hé 113 orthoclas dang tim tw hinh,
bé mat bi sét hoa rat yéu, mot sd hat bé mat cé cdu
trdc perthit rd. Trén moét s6 tAm orthoclas phat
trién khong déu microclin dang méo mo, song tinh
da hop r6. Microclin thé hé 1 dang tdm 16m. O mot
sO noi, tai ranh gidi tiép giap gitra plagioclas va
felspat kali xudt hién hién twong moc xen
myrmekit. Felspat kali thé hé 2: la microclin dang
hat - tim méo mé, kich thwéc rat khdng déu, thay
thé dan cho plagioclas. Plagioclas dang tim tw
hinh, bé mat bi sericit héa loang 16, mét s6 hat bi
microclin héa. Thach anh dang hat tha hinh, mat
sach. Biotit dang tidm - vay, tao dam - 6 nhd, bi
muscovit héa yéu. Muscovit dang tdm, mét sach,
mot s6 noi phat trién khong déu trén plagioclas.
Trong mau gip vai dam - 6 leucoxen mau nau, la
san pham bién doi cia khoang vat quang.

+ Tién vao trung tAm (dinh Ba Na) kiéu da hat
nhé ndy giam hin ham lwong biotit (con 5%, miu
TH4335; Anh 1). Tuy nhién, khu virc nay thudc déi
bién doi kiém hoa, sericit héa va c6 thé chiu tac
dong hoat dong nhiét dich.

Nui Thén Tai, cling khong c6 ranh gi¢i ro rang
thudc phén ria khéi Ba Na. Thanh phan thach hoc:
felspat kali 30%, plagioclas 23+24%, thach anh
29+30, biotit 13+15% (LM153/1) (Anh 2).

3.1.2. Bdc diém daéi bién doi

Lién quan v&i khoi magma granit (trong khoi
Ba Na va khu vyc dai quing) c6 cac qua trinh bién.
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Anh 1. Granit chira biotit, khd sdng mau, trung tdm
khéi Ba Na: khodng vdt plagioclas (pl), thach anh

(q), biotit t (br), microclin(mi), qudng (qu),
muscovit (mus) (MGu LM4335). Nicon (+).

doi kiém hoéa va sericit hoa (argilit héa), thach
anh héa, chlorit hoéa, epidot héa. Qua trinh
microlin héa phat trién manh mé va dién ra trong
tit ca cac dang da cua phirc hé Ba Na, két qua
thanh tao felspat kali thé hé Il (microclin) thay thé
plagioclase thé hé I va orthoclas. Thudc pham vi da
vay quanh, qua trinh nay di kem véi turmalin méo
mo, mau d6 loang 16 va khoang héa sulfua, mot s6
noi van con tan du cac khoang vat cia da g6c (mau
4204/3) tao nén dai bezerit héa dac trung: sericit
27+30%, thach anh 63+64%, plagioclas 2+3%,
muscovit it 1%, turmalin it, sulfua 5% (bi bién
doi).

Bién d6i lién quan truc tiép quang héa cia W
khu vuc thon Vau chi yéu 1a qua trinh berzit héa
va kiéu strng hoa. Kiéu da bién doi thach anh -
sericit - chlorit rat dic trung gom: thach anh
(39+40%), sericit (27+30%), muscovit (7+9%),
chlorit (10+13%), sphen (5+6%), epidot + zoisit

E .'il{vnt&-i .’.-.: I.-i'.;'l'i'l i
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Anh 2. Granit biotit, sdm mau, ria khéi Ba Na:

plagioclas (pl), orthoclas (or), thach anh (q) biotit thé
hé 1va 2 (bt1, bt2), microclin(mi), qudng (qu), sphen

(sph), hor (hornblen), cl (Chlorit) (Mdu LM151/3).
Nicon (+).

(5%), quing (3+4%) (MAu 4132, Anh 3). Ngoai ra,
con gap cac tang lan thach anh - turmalin chira
quing, vi mach sulfua (Mau 4136/1, Anh 4). Ngoai
ra, qua trinh graphit hoa gédp pho bién trong dai
khoang héa (di kém trong ca cdc mang mach
sulfua va da vy quanh) va mot s6 khu vwc xung
quanh khéi magma. Khoang vat quing & déi bién
doi nay gom: scheelit, arsenopyrit, pyrotin; it
chalcopyrit, pyrit,...

Ngoai ra, khu vyc xa déi khoang héa W thon
Vau gip biéu hién bién déi skarn hoa yéu nhung
cling thudc pham vi ranh gidi tiép xuc gitta khoi
magma granit Ba Na va da bién chat hé ting A
Vwong (xa Ba, Pong Giang, Quang Nam). Chiing
dworc ddc trung bdi sy ¢ mat cia clinopyroxen va
granat (Anh 5): clinopyroxen dang hat ding
thwéc; granat (grossular) dang hat nhé dang
thwdéc, mot s6 dang hinh 6 canh, khong mau, néi
cao, ddng huéng quang hoc hodc di huwéng yéu.
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Anh 3. Dd bién déi thach anh - sericit - chlorit:
thach anh (q), sericit (src), chlorit (cl), qudng
(qu). Nicon (+).

sulfua: thach anh (q), tm (turmalin), qudng (qu).
Nicon (+).

3.1.3. Ddc diém va nhiét dj thanh tao khodng vdt
qudng theo cdc giai doan:

Quang hoa c6 dang mang mach (Anh 6a),
dang mach thach anh sulfua (cic Anh 6b, 7).
Chiing déu di kém nhiéu graphit

Sheelit: c6 dang tAm hat nhé xam tan kha déu
trén nén phi, phan chiéu bén trong mau phét vang
nau. Trong mau khoang twéng gap vai hat (Anh 8)
C6 thé nhin bang mit thwong (Anh 7); con miu
trong sa gap 15 hat kich thwéc 0,02+0,05 mm
(Anh 8)

Pyrotin: Hat nhé tha hinh xdm tan kha déu
trén nén phi quing (3+5%), thwomg bi bién dai
ven ria (Anh 9). Ngoai ra, pyrotin con lai & dang
sot trong mackazit, hoac dang hat nhé li ti xam tan
trong phi quang

Arsenopyrit: la khoang vt quang chiém cha

bl
Anh 5. Clinopyroxen (cpx) dang hat déng thuéc;
Granat (gr). Nicon (-).

yéu trong mau, thuong cé dang nira ty hinh dén
tha hinh, kich thwéc nhé dén trung binh, phin bo
dang mach, hat 14p day khe nirt va xAm tan rai rac
trén nén phi quing (Anh 10).

Chalcopyrit: it hat nhoé tha hinh, thwong di
cung vGi pyrotin xdm tan rai rac trén nén phi
quing (Anh 9).

Pyrit gdp vai hat nho li ti (<0,1 mm) xen lap
vao ké nirt ciia nén phi quing.

Graphit: phd bién, c6 dang tdm, vdy nhd tao
thanh c4c 8, cum nhé phan bd trong nén mau. Kich
thwdrc cac vay graphit 0,1+1,5 mm.

Quédng dwoc thanh tao trong khoang nhiét do
207+268°C (Bang 1) trong pha long - khi, mat do
cao. Pha khi - long, nhiét do cao (315+360°C)
nhung mat do bao thé rat it, nén nhiét do nay
khong ddc trung cho giai doan tao quang & khu
virc thén Vau (Anh 11).
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Anh 6. a) Cdc mang mach quéng; b) mach thach
anh sulfua.

Anh 10. Arsenopyrit dang hat nira tw hinh, tha hinh
trén nén phi qudng

Th}aCh A Mach sulfus Bdng 1. Thit tw va diéu kién thanh tao qudng
L ~dnh- : L
: ; ! -arsenopyif hoa W.
Kho4ne VAt Giai doan thanh tao
Anh 7. Cdc mau cuc chira sheelit va sulfua - BVe 1 11 111
arsenopyrit (Nguyén, 2022) Phi quing
Sheelit —————————
Pyrotin

Arsenopyrit

= e

Anh 8. Scheelit dang tdm hat thé tha hinh xdm Chalcopyrit
tdn trén nén phi qudng va cdc hat sheelit don
khodng Hyroxit sit
Nhiét o

207+2680C

thanh tao

0.2 mm

*

Anh 9. Pyrotin (Pyr) va chalcopyrit (Ccp) hat nhé Anh 11. Bao thé léng khi va khi long tfong qudng
tha hinh xdm tdn rdi rdc trén nén phi qudng. héa W.
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3.2. Pdc diém dia héa cdc thanh tao dia chdt khu
vwc khodng héa W

3.2.1. Ddc diém dia héa dd magma axit va qudng
héa W - sulfua lién quan

Moi trueomg dia hoa cua granitoid, dac diém
dia hoa, tinh chuyén hoéa dia héa ciia Mo va cac
nguyén t6 lién quan: granit Ba Na c6 dic tinh oxy
hoéa vira, granit hat nho (trueéc diy xép vao pha 2)
nghiéng vé tinh oxy héa hon granit porphyr hat
16m. Granit cé tinh oxy héa vira sinh W hodac W-Mo
(cac Hinh 2, 3).

K&t qua phan tich dinh lwong bang phwong
phap ICP-MS (tai Vién Dia ch4t Vién Dong, LB Nga)
cho thay: W va As c6 tinh chuyén héa sinh khoang
rat cao, twong ng: Kttw = 397 (Granit hat nho &
trung tim khoi magma), Kttw = 758,7 (Granit
alaskit ria kh6i magma) (Bang 3).

10 T T
Pha 1- Khéi Ba Ma
“BPha 2- Khai Ba Na
2<Khdi Ba Na
. Cu-Au Cu-Mo Mo |
Q pEW-Mo  sn
< w
g &
i
a1 - Sn+-W —
D& oxy hoa tang
Dophénditing ——
1 1 | | |
0.001 0.01 0.1 1 10 100 1000

Rb/Sr
Hinh 2. Biéu do twong quan giira dj oxy héa va d
phdn di magma, tiém ndng sinh khodng ctia granit
khoi Ba Na: pha 1, pha 2 va chung cho toan khéi
(Blevin, 2004; Nguyén, 2019).

Bdng 2. Thanh phdn khodng vdt qudng (Microsode, %wt).

Khodng vit S Fe Cu Ni As Co Mn Téng
Chalcopyrit 32,70 29,87 28,92 4,63 1,22 0,19 - 97,52

Pyrotin 45,51 43,00 - 1,19 0,22 0,13 - 90,05
Chalcopyrit 31,07 28,20 28,12 4,79 1,39 0,23 - 93,80

Bdng 3. Tham s6 dia héa ciia W va nguyén td trong granit va qudng héa lién quan (ICP-MS tai Vién Dia chdt

Vién déng, LB Nga).
TT Tham s6 Be Co Cu Zn Ga As Sr | Mo| Sn Ba W Pb | Th | U
Granit hat nhé
ratsangmau oq o7l 94 69 (3504 830 |21,76| 29,09 [55501,29| 335 | 79,82 |1517,47|45,26| 595 |9,11
1 | (Alaskit ria khoi
Ba Na)-ppm
Ktt 848 | 947 |140]| 0,14 | 1,15 18,18 0,2110,86| 1,12 | 0,11 | 758,73 | 2,26 | 0,33 |2,60
Granit hat nhé
2 (Khu vec dinh | 7,39 | 65,34 (12,68156,70({20,95| 277,44 |43,90(0,31|18,33|412,17| 793,97 |56,15|20,61|6,83
Nui Ba Na)-ppm
Ktt 211 653 | 051 2,70 | 1,10 17340 |0,16(0,21{6,11| 0,59 | 39698 | 2,81 | 1,15 (1,95
Quing mang
mach. Cac vi
mach chira 2,17 1212,32122,99| 18,75 | 4,01 | 110335,64 | 8,95 |1,78(13,86| 16,08 |2323,47| 5,77 | 0,49 (0,38
3 sulfua (Thon
Vau)-ppm
Do twong phan
di thwong quang| - - - - - 5749,64 - - - - 11588 | - - -
hoéa
Paaxit(NguyenVan| 55 | 14 | 55 | 58 | 19 16 |270|15| 3 | 700 | 2 |20 18 |35
Niém, 2019)-ppm
Di thwong téi thiéu
(Nguyén Vin Niém, | - - - - - 19,19 - - - - 20,05 | - - -
2019)-ppm
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Hinh 3. Phé cdc nguyén t trong khodng vt chalcopyrit khu vurc thén Vau.

Tuy nhién, tinh chung cho toan khéi (60 mau)
thi granit c6 tinh chuyén h6a W cao (Kttw = 5,6),
rat cao doi vai As (Kttw = 12); két qua nay cao hon
véi cac nghién ctru trwde day (Cat Nguyén Hung
va nnk., 1996) khi st dung phwong phap ICP véi
dd chinh xac kém hon nhiéu.

Khu vyc lan can ving nghién clru (xung
quanh khoi magma) c6 nhiéu vanh kim lwong cta
Bi, Bi-Zn, Bi-Cu va cac vanh khoang vat cia W, Sn,
Au. Gan diém khoang h6a W trong noi khoi granit
cling xuat vanh khoang vit cia W

3.2.2. Ddc diém dia héa qudng

Dai quang W - sulfua ngoai hai thanh phin
chinh 1a W, As chi c6 Co kha cao (212,32 ppm -
Bang 3). Con cac thanh phén khac déu thap. Thanh
phan cac khoang vt sulfua kha giau Ni, As (Bang
2, Hinh 3). Tinh twong phan cta di thwong quang
(So véi di thwong téi thiéu khu viee) 1a rét cao, cu
thé: cia W 1a 115,88 lan; As twong ng 5.749,64
1an (Bang 3).

3.3. Thdo ludn

Dai qudang héa W - As tang lan khu vuc thon
Vau c6 dién phan béd rat rong, kéo dai khoang 3
km. Thanh phén chu yéu la sheelit va arsenopyrit,
pyrotin. Tinh twong phan cua di thwong quang rat
cao. Day sé la dau hiéu quan trong dé tim kiém chi
tiét va nghién ctru chuyén siu dé lam ré kiéu mo.

Cac d4u hiéu vé bién doi lién quan dén quang
héa W gom strng hda (déi gap truc tiép sheelit),
berezit héa (xuit hién nhiéu sulfua: arsenopyrit,
pyrotin), chiing con chira graphit (graphit héa phé
bién). Cac bién doi chira quang nay phan bo trong
pham vi déi tiép xuc gitta magma granit (Khéi Ba
Na) va da bién chit hé ting A Vwong (c6 tip giau
v0i). Cac ki€u mé W skarn ciing thwong xuit hién
déi sirng hoa (Einaudi, 1982a; Lawrence, 1997), &
Viét Nam gap tai mé Nui Phao - d&i sirng hda trong
da phién thach anh (Nguyén, 2015); nhiéu thanh
phdn khoang vat quing ciing twong tw md
wolfram Nui Phao. Ngoai ra, ngoai pham vi dai
quang con gip bién déi skarn yéu. Vé dac diém dia
héa quing va diéu kién thanh tao quang ciing biéu
hién cta qua trinh bién chit trao doi: thanh phin
cac sulfua giau ca Ni va As; nhiét do thanh tao
quang trung binh thip - trung binh.

Ngu6n nhiét va nguén sinh kim lién quan dén
magma granit trong khu vuwc thé hién béi tinh
chuyén héa sinh khodng rat cao cia W, As; magma
granit nguyén sinh & day cé oxy hda vira va thudc
tredng sinh khoang W hoac W-Mo.

Cacvanh di thwdng dia héa (Hinh 1: Cu-Bi, As,
Bi-Zn) va vanh khoang vit ciing lién quan nhiéu
dén kha ndng sinh khodng W (vanh khodng vat
wolfram; khong ngoai trir Au). Tuy nhién, vanh
cia Cu-Bi di cung vanh ctia Sn (Hinh 1) khong
thuin vé hanh vi dia hda, cé thé Sn & day ton tai
duéi dang khodng vat phu lién quan dén granit
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khdng c6 kha nang sinh thiéc (granit oxy hoda, tinh
chuyén héa khéng cao) hay lién quan cac mach
pegmatit phan tan hoac kha nang phat hién Sn
bang phuwong phap plasma cdm tng - inductively
coupled plasma (ICP) trwéc day chwa dam bao do
tin cdy, nhung hién nay bang phwong phap ICP-
MS phat hién trong quang ctia W-As véi ham
lwong Sn thap (13,86 ppm). Sw giau Co trong
quang phan nao biéu hién kha nang trao déi thay
thé dong hinh gitra Co va Ca trong qua trinh thanh
tao quing do hai nguyén t6 nay c¢6 hanh vi dia héa
twong dong.

Cac md W nguyén sinh hién nay trén thé giGi
cht yéu lién quan véi magma xAm nhép granit va
cac da bién chat. Hon 70% cac mo W lién quan v&i
xam nhap thudc giai doan Merozoi (251+65 tr.n)
(British Geological Survey, 2011). Piéu nay kha
phtu hop véi dia chat khu vie nghién ciru. Mat
khac kiéu mo W skarn ciing thuong lién quan dén
déi strng, cac da silicat trong khu vyc di thuwong
nhiét va lién quan cac kiéu mo khac (Lawrence,
1997; Arab, 2019); ngoai d&i da cacbonat thi
ching con gip trong cac da phién sét den, phién
graphit chira cacbonat.

Vi cac dac diém trén, dai khoang hoéa thon
Vau c6 nhiéu biéu hién lién quan dén kiéu mo
“skarn oxy hda”. Cung nhiéu vi mach sulfua chira
quang cua As dic trung cho phan néng, dé boc
mon thin quang yéu

4. Kétluan

Quang héa W khu vire thén Vau cé nhirng dau
hiéu ctia ki€u mo “skarnoid oxy héa“lién quan qua
trinh bién chat trao doi giita granit khoi Ba Na va
cac da bién chat (Hé ting A Vwong). Mot s6 dac
diém c6 twong dong véi mé Nui Phio.

Magma granit tuo6i Trias khéi Ba Na vira la
nguodn sinh nhiét va sinh khoang W. Bén canh do,
c6 s trao d6i thanh phén vt chit gitra dung dich
magma va da bién chit vy quanh, dic biét vai tro
cla cac tap da giau voi.
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Bai bao dwgc hoan thanh dya trén két qua
nghién ctiru truc tiép va dinh hwéng cua dé tai
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molipden céc thanh tao granitoid kiéu Ba Na va
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hwéng tim kiém khodng san an, lién hé véi Viét
Nam”, Ma s6 TNMT.2021.03.04.
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Nguyén Van Niém - thwe hién va chi dinh céng
tac 1y mau, dinh hwéng phan tich, luan giai két
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chon mau phan tich bs sung, tham gia luan giai cac
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