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TOM TAT

Bai bao gidi thiéu két qud nghién ctru dédc diém quéng héa sheelit tai khu Tai Sodng - Ban O, vung
Pia O&c, tinh Cao Bang trén co sé két qud nghién ctru khdo sét thuc dia va phén tich trong phong. Quédng
wolfram Tai Sodng phén bé trong cac da luc nguyén xen carbonat cta hé tang Céc X6 (Ds-Doecx), ndm
ria phia TAy Nam cta khdi Pia Odc. Céng tac do vé khdo sat thuc dia va danh gia tai nguyén quéng
wolfram da xac dinh khu Tai Soéng - Ban O c6 ba thén quéng va mét than khoang sheelit &n dang théu
kinh, phan bé & do sau 25 - 225 m, nam trong déi bién doéi skarn dwoc hinh thanh tai déi tiép xuc giita dé
carbonat ctia hé tdng Céc X6 véi da granit phirc hé Pia Odc. Cac than quédng kéo dai ter 140 dén 580 m,
chiéu day trung binh 1- 2 m, ham lwong WO; dao ddng trong khoang 0,05 -1,65%. Khoang vét quang
chinh la sheelit, céng sinh véi pyrotin va chalcopyrit. Quéng cé céu tao déc trung gbm xam tan, 6; kién
triic hat tha hinh, hat ntra tw hinh. Sw hinh thanh sheelit trong viing nghién ctwu cé lién quan chét ché dén
qua trinh tiép xuc trao dbi thay thé giira da granit thuéc phirc hé Pia Odc va da carbonat ctia hé tdng Coc
X6. Céc bién déi nhiét dich dac trung di cung quéng héa la albit héa, skarn héa, actinonit, tremolit héa va
epidot héa. Hoat déng magma va hé thong cac dut gay phuong Tay Béc - Déng Nam déng vai tro la kénh
dan va khéng ché dung dich quédng. Két qua trén gép phan lam séng té co ché tao quédng wolfram kiéu
skarn tai khu vure Pia Odc, dong thoi cung cép co sé khoa hoc dinh huéng diéu tra dénh gia quéng sheelit
tfrong vung.

T khéa: quing héa, wolfram (Sheelit), Tai Sodng, Pia O4c.

@ Hoi Khoa hoc va Cong nghé Mo Viét Nam

1. DAT VAN BE

Wolfram la mét trong nhirng kim loai ¢c6 vai tro
quan trong trong nhiéu linh vuc céng nghiép hién
dai, dac biét 1a trong san xuét hop kim siéu cung,
thiét bj dién t& chinh xac va trong cdng nghlep quoc
phong. Trong tw nhién, wolfram chu yéu tap trung
trong hai khoang vat quang chinh la wolframit va
sheelit, trong d6 sheelit thwong phan bé trong cac
kiéu mé lién quan dén hoat ddng magma va bién
ddi nhiét dich, dac biét la kiéu skarn.

Vung Pia O&c (tinh Cao Bang) c6 tiém ndng vé
khoang san, ndi bat Ia quang thiéc (Sn) va wolfram
(W). Tuy nhién, cac nghién ctru trwde day cha yéu
tép trung vao cac than quang nong gan bé mat,
trong khi tiém nang wolfram dwdi sau, dac biét la
dac diém hinh thai than quéng, thanh phén khoang

Website: https://tapchi.hoimovietham.vn

vat, cAu tao - kién tric quang va mbi quan hé voi
cac yéu t6 magma - kién tao con chwa dwoc nghién
clru day du.

Khu Tai Sodng - Ban O, thudc ria Tay Nam khdi
granit phirc hé Pia O4c (tinh Cao Bang), la noi ghi
nhan rd cac biéu hién bién ddi skarn dién hinh,
déng thei da phat hién cac than quang sheelit phan
bd & do sau twong dbi Ion. Day la dbi twong co y
nghia dia chat - khoang san quan trong trong viéc
lam ré co' ché hinh thanh quang wolfram kiéu skarn
tai viing Pia O&c. B&i vay viéc nghién ctru dac diém
quang héa wolfram (sheelit) vangTai Soéng - Ban
O g6p phan lam rd vé vé dic diém quang hoa khu
nghién ctru 1a rat can thiét. Két qua nghién ctu
buwdc dau da xac lap dwoc nhfmg dac trwng co ban
clia cac than quang sheelit & do sau 25 - 225 m,
qua d6 cung cap cac co s& khoa hoc can thiét
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nham dinh huwéng cong tac - diéu tra danh gia tiém
nang wolfram duwéi sau tai khu vuc Pia O&c ndi
riéng va cac viing c6 diéu kién dia chat twong dong
noi chung.

2. DU LIEU VA PHUONG PHAP NGHIEN C(PU

2.1. Dac diém dia chat khu Tai Soéng - Ban O
vung Pia Oac, Cao Bang

Két qua nghién clru va xt ly théng ké dia héa
cho thdy cac thanh tao trAm tich luc nguyén xen
carbonat thudc 16p 2, tap 2 ctia hé tAng Coc X6 cd
dac diém dia hoa dac trung cho kiéu bién dbi skarn.

Mot sb cong trinh da nghién ctru vé dic diém
dia chat va khoang san ving Pia O&c, Cao Bang

SO PO PIA CHAT VA KHOANG SAN
VUNG PIA OAC, CAO BANG

da dwoc d& cap [1], [2], [3], [10], déc biét la nghién
clu vé khoang san thiéc da duwoc nhac dén trong
cac cong trinh [4], [6], [8], [9] cho thdy vung Pia
Oéc, Cao Bang cé lién quan dén magma xam nhap
cta phirc hé Nguyén Binh va phirc hé Pia Oc.
Trong dé, cac d& magma xadm nhap granit thuéc
phirc hé Pia O&c c6 lién quan mat thiét dén khoang
héa thiéc - wolfram, dién hinh 1a kiéu quang thach
anh - casiterit - wolframit va thach anh - wolframit -
casiterit (mé Liing Mw®&i, Alexandr) (Hinh 1), ngoai
ra cac két qua nghién ciru gan day da cho thay
nhitng phat hién méi vé quéng sheelit dwéi sau
phan bd ven ria phia Tay Nam cla khéi Pia Oac &
khu Tai Sodng - Ban O.

E52[5;
2507

CHi DAN
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BIA TANG

Tr&m tich aluvi: cudi, s5i cat sét
Tan tich, som tich g6m- cét, sét, ting 1an 64 vbi, d& phién, granit,
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Tap 3. d4 phién selmau xam, da phign sét - serici, ryolit, cat
ket tufxen itlep catkt batket

Tap 2: catkét wf, ryolit porphyr, 3 phign thach anh - sericit, catkét
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pyrit, phén frén chi y&u 13 48 voi mau xam nhat
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N da phign sétwi mau xam xen kep cacldp méng da phighn sét, da voi
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b dang quarzit, 43 phi&n thach anh - mica
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Hinh 1. So’ d6 dia chat va khoang san vung Pia Oéc, Cao Bang thu tir ty 1& 1/50.000

'Khu Tai Soong - Ban O nam & phia Tay Nam
khéi Pia Oac, noi ¢ sw phan bo cla cac thénh‘tao
luc nguyén xen ké thanh tao carbonat clia hé tang
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(Nguén Lién doan bia chét Xa - Hiém, 2023)

Céc X6 (D1-Dzecx), thude nép 16i Phia Dén kéo dai
tt Tong Tinh - Phia Bén va cac da granit hai mica
phirc hé Pia Oac (Hinh 2). Phirc hé Pia Oac 1§ ra
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tai khu Tai Sodng la mét phan cha khéi Pia Oac,
kéo dai theo phuong Tay Bac - Dong Nam vung Pia
Oéc, huyén Nguyén Binh, tinh Cao Béng, ¢ quan
hé xuyén cat voi cac da vay quanh thuéc cac hé
tang Cdc X6, déng vai trd quan trong trong viéc tao
thanh d&i skarn hda chira quang sheelit khu Tai
Sodng.

2.2. Phwong phap nghién ciru

Cac phuwong phap dwoc ap dung dé nghién
clvu quang sheelit dwdi sau trong viing gom: (1)
Phwong phap thu thap, tdng hop tai liéu co truwéc,
(2) Phwong phap nghién ctru khéo sat, do vé ngoai
thwc dia, phwong phap trong sa - dia héa, (3)
Phwong phap nghién ctru thanh phan khoang vat,
cAu tao kién trac da va quang dwéi kinh hién vi.

2.2.1. Phuwong phép thu thap, téng hop tai liéu
co trwdc

Tién hanh tdng hop va phan tich cac nghién
ctu trwdc d6 co lién quan dén dia tang, magma,
khoang san, ciu trdc, bién chat, dia hoa, vién
tham, dia vat ly tir quy mé vung (Péng Béc Viét
Nam) dén quy mé mé (Mé wolfram Tai Sodng). Cac
tai lieu dwoc thu thap bao gdm cac ban d6 dia chét,
béo cao két qua nghién ctru, diéu tra, danh gia va
tham do, cac bai bao khoa hoc da dwoc thwe hién,
lwu trir va cong bd. Tir d6 tém tat lich st hoat dong
magma - kién tao - sinh khoang ctia vung, cac dac
diém dia chat va quéng héa cuia cac khu vuc cu
thé. Trén co s& tdng hop va phan tich céc tai liéu
tr nhirng cdng trinh cé trwdc, tién hanh danh gia
tbng quat v& mirc do hiéu qua va mirc do tin cay
cua cac phwong phap nghién ciru, lwa chon tai liéu
dé st dung trong cac ndi dung nghién clru ctia Bai
bao.

2.2.2. Phwong phap nghién ctru thuc dja

Thuwc hién nghién clru khao sat ngoai thyc dia,
md ta chi tiét mau 16i khoan hién co, nham lam rd
dac diém dia chat va quing hoéa cla khoang san
wolfram mé Tai Sodng. Nghién ctru d&c diém ciu
truc, kién tao chi dao, cac thanh tao magma, cac
d&c diém tao quang, cac yéu tb khdng ché quéng
héa va cac bién ddi nhiét dich di kém véi quang
héa, tao co s& khoa hoc xac dinh loai hinh quang
héa va dinh huwéng diéu tra danh gia, tham do
quang wolfram twong tw tai cac khu vwc lan can.
Céc 16 trinh dia chat dwoc tién hanh theo tuyén di
qua noi cd di thuong trong sa sheelit, dac biét tap
trung quan sat chi tiét hon & cac ddi noi va ngoai
tiép xuc gitra cac da granit cia phirc hé Pia Oéc
v&i cac da tram tich luc nguyén xen carbonat, da
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vOi bi hoa héa va da hoa thudc hé tdng Cbc X6.
Trong qua trinh khao sat cac hién twong bién dbi,
bién chét trao 60| - nhiét dich v&i cac kiéu quang
hda ndi sinh nguon magma dwoc ghi nhan va thu
thap mot cach hé thdng. Cong tac dia chat duwoc
tién hanh 16 trinh mat cat chi tiét trén 4 tuyen
chuan véi tong chleu dai 26,2km. Ngoai ra, tién
hanh thu thap méau phuc vu phan tich chuyén sau
vé dia chat va quéng hoa.

2.2.3. Phu’crng phap nghién ciru thanh phén
khoang véat, cau tao kién tric da va quang duéi
kinh hién vi

Gom ¢ phwong phap phan tich mau thach hoc
lat méng va mau khoang twong. Mau thach hoc lat
méng duoc st dung dé xac dgnh thanh phan
khoang vat, ciu tao va kién tric cla da va da bién
déi; phwong phap khoang twéng st dung dé xac
dinh thanh phan khoang vat, ciu tao va kién truc
clia quing. Phan tich chi tiét 05 mau lat méng va
38 mau khoang twéng lay tai cac dia tAng va doi
quang hoa trong nghién ctru nay.

3. KET QUA VA THAO LUAN

DPé&c diém quang hoa wolfram (sheelit) khu Tai
Sodng - Ban O dwoc trinh bay theo cac ndi dung
sau: dac diém cac than quang, dac diém quang
hoa (bao gdbm thdi ky, cac giai doan doan tao
quang thé hién qua thanh phan khoang vat, ciu tao
va kién tric quang, thanh phan héa hoc, da bién
aoi vay quanh quang), cac yeu t6 khéng ché quang
hoa, tién dé va dau hiéu tim kiém quang. Két qua
nghién ctru cac ndi dung nay duoc trinh bay va
thao luan dwéi day.

3.1. Piac diém cac than quang

Do cac than quang va than khoang sheelit & Tai
Sodéng khong 16 ra trén mat nén vi tri dia chat, kich
thwdc va hinh thai ctia cac than quang duoc thé hién
trong mat cat 16 khoan. Tai khu Tai Sodng - Ban O
gdm c6 ba than quang va mét than khoang sheelit
(TQ 1a, TQ 1b va TQ 1c va TK1), ndm & do sau tw
25 + 225 m so véi bé mat dia hinh hién tai. Cac than
quang phan bd trong doi bién d6i skarn, dang gia tang
nam ngang hoac déc thodi (10 + 15°), thudc 16p 2, tap
2 clia hé tang Cbc X6, doc ven ria khéi Pia Oac, kéo
dai khong lién tuc tt khu Tai Soéng dén Ban O (Hinh
2). Khoang hoéa sheelit tap trung cao trong da skam
va xam tan thwa trong cac loai da bién chét trao dbi.
Déc diém hinh thai, cAu trac, kich thwdce, kiéu quang
héa va thanh phan cé ich cla cac than quang/ than
khoang dwoc trinh bay trong Bang 1.
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DIEN TICH TRICH LUOC
LO KHOAN LP13

«iq | Tantich, sudn tich gém: cat, sét, tang isn d vdi, da phién, granit

SO PO PIA CHAT VA KHOANG SAN
KHU TAI SOONG - BAN O, VUNG PIA OAC

CHi DAN

Phuc hé Pia Odc
- Pha 1: Granit hai mica dang pocfia hat vita dén I6n

Tap 2- Hé ting Céc X6

Ldp 2: ga phién voi sét, da voi phan dai, da phién sét s
@4 phién thach anh - serict, ven ria khéi granite da bi béncné{uaod&
tao thanh déi bién d6i skarn héa chifa quang sheelit

Lép 1: @a phién thach anh mica, da phién thach anh - sericit, xen thau kinh
mdng @4 phién sét voi ven ria khéi granite @4 bi xuyén c#t bdi cac dai mach
granit aplit, peqmam bién d8i siing hod, @8i khi xen cac thau kinh mdng 64
bién chét trao ddi, skarn

Ranh giéi dia chit
2. Xac dinh, b. Dy doén
Ranh giéi 84 bién &8
‘ D4 greisen héa
D4 bién ddi skarn chita khoang héa sheelit theo tai ligu dia vat ly
K8 ‘ Than khoang héa sheelit va s hiéu theo tai liéu dia chat - dia vat Iy

n
g Than quiing sheelit va sé higu

W Ham lung SreWO3 (%) >=0,1
B jamiuong 0,05<=Sn+WO3 (%) <0.1

= 001<= SmWO3(%) <0.05
= Ham hiong Sn+WO3 (%) <0,01

1831 $6 hiéy 6 khoan
%88 96 caomeng  khoan m)

F o2 254 Vitildy mdu bikhoan
——— -LB31/2: 58 hiéu mBu
0103 270 .0,172 ham kiong Sn+WO3 (%)
%53 - 25,4 va 27,0. Chiéu s8u g8p véch va tru than quiing
- 345,3: Chiéu sau 16 khoan (m)

Hinh 2. So’ dd dia chat khoang san va cac mét cat dai dién khu Tai Sodng - Ban O; Mit cat tuyén
AB thé hién cac yéu tb dia chat va than quing thu tir ty I& 1/10.000; Mt cit tuyén CD thé hién chi
tiét vi tri va ranh gi®i than quang quéng thu tir ty 1é 1: 2000
(Hiéu chinh tir tai liéu cta Lién Doan Dia chat Xa - Hiém, 2023)

Bang 1. Dic diém cac than quing sheelit khu Tai Soéng - Ban 0, vung Pia Oac, Cao Bang

STT L’;an’; Dic diém hinh thai — cAu tric than quing Ham lwong thanh phan 6 ich
Than quang nadm dudi than TK1 khoang | - Ham lwgng Sn dat 0,02%.
40,0 m, c6 dang thau kinh (Hinh 2). Chiéu | - Ham lwgng WO; dat 1,65%.

1 | TQ1a | dai than quang khoang 290 m, chieu day | _13nqg ham | +W 1 0
1,06 m. Than quang phan bo trong cac da ong ham lrong Sn O dat1,663%.
skarn.

Than quang ndm dudi than TQ1a khoang | - Ham lwgng Sn dao dong tw 0,019 +
6,0 m, c6 dang thau kinh (hinh 2).‘Chiéu 0,06%, trung binh dat 0,034 %.
5 ] dai than quang khoang 550 m, chiéu day | - Ham lwong WO; dao dong tir 0,093 +
TQ1b | dao dong ttr 0,97 + 1,55 m, trung binh dat | 0,29, trung binh dat 0,141%.
1,26 m. Than quang phan bo trong cac da | _ Téng ham lwong Sn + WO, dao dong tir
skarn. 0,107 + 0,238%, trung binh dat 0,162%.
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STT

Than
quang

Dic diém hinh thai — cau truc than quang

Ham lwong thanh phan cé ich

Than quang phan bé & phan day cia doi
khoang hoa, nam dwdi than TQ1b, c6 dang
thau kinh (Hinh 2). Chiéu dai than quang

- Ham lwgng Sn dao déng tr 0,007 +

0,079%, trung binh dat 0,038%.

- Ham lwvgng WO; dao déng tir 0,05 +

khoang 140 m, chiéu day tr 0,97 + 2,32 m,
trung binh 1,61 m. Than quang chd yéu

0,19%, trung binh dat 0,133%.

3 | TQTe | khoang 580 m, chiéu day dao ddng ttr 0,97 | 1,13%, trung binh dat 0,301%.
* 4,06 m, trung binh dat 2,19 m. Quang | _ 14ng ham lwong Sn + WO, dao dang tir
phan bo trong cac da skarn. 0,082 + 0,468%, trung binh dat 0,229%.
Than quang phan bd & phan trén ctia d6i | - Ham lwong Sn dao dong tir 0,011 +
khoang héa, c6 dang thau kinh khong lién | 0,04%, trung binh dat 0,03%.

4 K1 tuc (xem Hinh 2). Chiéu dai than khoang | - Ham lwong WO; dao dong tir 0,08 +

- Téng ham lwong Sn + WO; dao ddng tir

phan b trong cac da skarn.

0,103 + 0,209%, trung binh dat 0,153%.

3.2. Dac diém quing héa khu Tai Soéng - Ban O

3.2.1. Bac diém thanh phan, cau tao, kién truc
va thoi ky, cac giai doan tao quang

a. Dac diém thanh phén khoang vét quéng

Tai khu Tai Sodng - Ban O da phat hién cac
than quang/ than khoang sheelit v&i té hop khoang
vat cong sinh gdm sheelit - pyrotin - chalcopyrit.
Quang sheelit tai khu vic nay thudc loai nghéo
sunfua, khoang san chinh la wolfram, v&i khoang
vat quang chi yéu la sheelit. Trén hinh 3.c - m cho
thdy thanh phan khoang vat quing sheelit khu
nghién ctru chii yéu gap cac khoang vat nhom oxyt
va sulfua, trong d6 cac khoang vat thwdng gap
gdm sheelit, pyrit, pyrotin, chalcopyrit, it g&p hon la
cac khoang vat arsenopyrit, sphalerit, galena,
casiterit va rat it gap 1a wolframit, molybdenit.

Khoang vat quang chinh lién quan dén quang
wolfram la sheelit va wolframit, trong d6 sheelit la
khoang vat quéng chl yéu, con wolframit chi gap
v&i tan suét thap. Hinh 3e cho thay sheelit thudng
xuat hién dwéi dang hat, tAm kha tw hinh véi kich
thwdc phd bién tir 0,01 dén 0,3mm, phan bd xam
tan rai rac trén nén da. Sheelit thwong di cung voi
pyrotin trén nén phi quang. Hinh 3g, 3h la khoang
vat wolframit, rat it g&p va thwéong ton tai dwdi dang

cac hat nhé tha hinh véi kich thwéc phd bién tw
0,01 - 0,1mm, xam tan trén nén da.

Hinh 3c, 3d, 3.f-n la cac khoang vat sulfua trong
khu nghién ctru gdm c6 pyrit, pyrotin, chalcopyrit,
arsenopyrit, sphalerit, galena va molybdenit, v&i
murc d6 phd bién khac nhau. Chang thuéng ton tai
& dang hat tha hinh, dbi khi dang hat ntra tw hinh,
phan bd xam tan, tao cac 6 cé kich thwéc khac
nhau, d6i khi tao cac mach nhé trong da. Kich
thwédc cac khoang vat sulfua dao dong trong
khoang 0,05 + 0,8 mm, phd bién nhat la tr 0,1 dén
0,4 mm. Hinh 3i, 3n thé hién khoang vat molybdenit
c6 dang vay, tAm méng xam tan, mach trén nén da.

Di cung cac khoang vat quang wolfram con gap
khoang vat cua thiéc la casiterit v&i ham lwong
nhd. Hinh 3f thé hién casiterit, chiing tdn tai cha
yéu & dang hat tha hinh hoac dang tdm, kich thuéc
0,01 + 0,1 mm, xam tan rai rac trong nén da.

b. Bac diém thanh phan héa hoc quang

Két qua phan tich hda cac mau quang cho thay
wolfram la khoang san chinh trong cac than quang,
ngoai ra con cé cac khoang san di kém gdm Sn, Li,
Be, F, B, trong d6 thiéc tuy c6 ham lwong thap
nhwng phan bd twong dbi ddng déu trong cac than
quang, v&i ham lwong dao déng tr 0,02 dén
0,039%, trung binh khoang 0,033% (Bang 2).

Bang 2. Két qua phan tich thanh phan héa cac nguyén té cho mét sé6 mau trong d&i quing

va déi khoang héa vang tai khu Tai Soéng [7].

Nguyén té (ppm) ‘ Sn w Li ‘ Be ‘ ‘ B
Da&i bién dbi skarn chira khoang héa sheelit
Max 23209| 24639| 181,10 9,14 93,55 0,50
Min 0,94 42,45 8,22 0,74 8,15 0,01
Trung binh 4832 | 107,74 71,30 2,95 37,50 0,16
D4 granit 2 mica hat nhé dén vira phirc hé Pia Oéc
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Nguyén t6 (ppm) Sn w Li Be F B
Max 20,81 | 24988 | 130,67 9,07 71,14 1,26
Min 0,62 | 247,16 99,10 7,34 69,19 0,06
Trung binh 1522 | 24852 | 114,88 8,21 70,17 0,66

c. Dac diém céu tao, kién tric quéng

Cac dang cau tao quang sheelit trong khuTai
Sodng gom cAu tao xam tan, 6, mach; cac dang
kién tric nhw kién trac hat tha hinh, hat ntra tw
hinh.

Hinh 3. c-k cho thdy cAu tao xam tan la dang
cAu tao phé bién nhat trong khu nghién ctu, day la
dang ciu tao dwoc dac trwng b&i cac khoang vat
tao quang nhu sheelit, pyrit, chalcopyrit, pyrhotin,
sphalerit, ... xadm tan trén nén da védi mat do khac
nhau. Tiép theo, hinh 3c, 3d, 3j cho thy cAu tao &
- dang cAu tao phd bién th& hai trong khu nghién
clu, dac treng cho sy sdp xép cac khoang vat
quang nhuw sphalerit, chalcopyrit, pyrhotin va pyrit
tap hop tao thanh cac 6 v&i hinh dang va kich

thwéc khac nhau trén nén da. Qua hinh 3a, 3m, 3n,
3h thay réng ciu tao mach dwoc hinh thanh do cac
khoang vat quéng nhw pyrit, molybdenit, sheelit l4p
day cac khe nit hodc 16 héng trong da, tao thanh
cac mach nhé phan bé khéng lién tuc.

Hinh 3.b-i, 3k cho thAy kién tric hat tha hinh,
dang kién triic phd bién nhat trong quing sheelit tai
khu nghién ctru. Dang kién tric nay déc trung cho
cac khoang vat sulfua nhw pyrit, sphalerit,
chalcopyrit, pyrotin, .... ¢6 hinh dang, kich thwéc
khéng dong nhét va goc canh kém phat trién, méo
mo phan bé trén nén da. Hinh 3j thé hién dang kién
trac phd bién th hai trong khu nghién ctu la kién
trac hat nlra ty hinh, dwgc dac trweng béi cac
khoang vat pyrit va sheelit xam tan trén nén da.

e
KPL12/2

KLP12/4

KLP12/5 ! KPL 12/6
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KLP12/13

Hinh 3: (a) Quang sheelit xam tan trong da skarn; (b) Ba skarn
(pyroxen bij epidot héa); (c-n) thanh phan khoang vat quing va
cac dang cau tao, kién tric gap trong quing sheelit khu Tai
Soéng - Ban O. Trong dé: sheelit (she), pyrit (py), pyrhotin (pyr),
chalcopyrit (chp), sphalerit (spl), galena (gal), casiterit (cs),
wolframit (wf), molybdenit (mo).

3 ik
Rt T s et
ol S

' ek

KLP12/11°

KPL 12/10

d. Pac diém da bién déi

Céc thanh tao dia chat tai khu Tai Sodng - Ban
O, da trai qua qua trinh bién chét trao ddi manh mé
do tac déng clia hoat ddng magma va kién tao khu
vue. Hoat ddng khoang hda tai day dién ra phirc tap,
trai qua nhiéu giai doan, trong dé lién quan dén qua
trinh tao quéng skarn sheelit gdm cac dang bién ddi
chinh sau:

Bién dbi albit hoa: La qua trinh trao dbi - thay
thé Ca xay ra & giai doan sém cla bién chét trao
dbi kiém, lién quan dén dung dich hau magma cutia
phtrc hé Pia O&c. Tai khu Tai Sodng - Ban O, bién
dbi albit hda tao nén dai bién chat tiép xuc ven ria
khéi granit, trong d6 ion Ca?* dworc gidi phéng vao
dung dich, dong vai trdo quan trong trong sw hinh
thanh cac khoang vat skarn nhw sheelit, pyroxen,
granat, wolastonit, vesuvian, ....

Bién dbi skarn hoa: Day la qua trinh bién chat
trao doi xay ra tai doi tiép xtc gitra da magma cuta
phirc hé Pia O&c va cac da tram tich luc nguyén
xen carbonat thudc I6p 2, tap 2 cha hé tAng Céc
X6. Qua trinh nay da tao nén cac da skarn véi
thanh phan khoang vat chd yéu gébm pyroxen,
granat, wolastonit, vesuvian. Cac da skarn thwdng
bi bién dbi phirc tap héa bdi cac qua trinh epidot
héa, thach anh héa, sericit hoa, tao nén suw chéng
I4n nhiéu pha bién dbi. Két qua 1a hinh thanh déi
skarn chira khoang hoa sheelit (hinh 3a-b).

Bién dbi actinonit héa, tremolit hoa: Pay la
nhitng qué trinh bién ddi xay ra mudn trong giai

Website: https://tapchi.hoimovietham.vn

doan skarn hoa, ddng thoi véi bién dbi epidot hda.
Tai khu Tai Sodng - Ban O, cac dang bién di nay
it phd bién hon.

Bién ddi epidot hoa: Dién ra & giai doan mudn
cla qua trinh skarn hoa, la bién di nhiét dich thay
thé cac khoang vat nhu felspat, pyroxen, granat.
Tai khu Tai Sodng - Ban O, pyroxen trong cac da
skarn thwong bi epidot hoéa, tao nén cac da bién
chét trao d6i c6 thanh phan chi yéu 1 albit - epidot.

e. Kiéu quéng héa, céc giai doan va thoi ky tao
khoang

Cac than quang/ than khoang sheelit cé gia tri
khu Tai Sodng - Ban O phan bb trong cac da thudc
I6p 2, tAp 2 hé tAng Cbc X6 (D+1-Daecx2?) va tap
trung chl yéu trong da skarn, quang duoc thanh
tao trong thoi ky tao khoang néi sinh, gém ba giai
doan do6 1a giai doan bién chét trao dbi kiém sém,
giai doan bién chat trao ddi skarn va giai doan
thach anh - sulfur. Tdng hop vé thoi ky, giai doan
tao khoang, t6 hop cong sinh khoang vat
(THCSKV) duorc thé hién trong Bang 3.

Giai doan 1: Giai doan bién chat trao dbi kiem
s&m (bién dbi anbit hoa). Trong giai doan nay xay
ra quéa trinh albit hoa, trao déi thay thé ion Ca?*,
hinh thanh d&i bién chét tiép xuc.

Giai doan 2: Giai doan bién chét trao ddi skarn
gdm ba phu giai doan la phu giai doan skarn sém,
phu giai doan skarn gilra va phu giai doan skarn
mudn. Trong dé, phu giai doan skarn som hinh
thanh nén cac khoang vat pyroxen, granat,
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wolastonit, vesuvian, sheelit. Tiép theo, phu giai
doan skarn gitra hinh thanh cac khoang vat sheelit,
casiterit, wolframit. Cudi cung la phu giai doan
skarn mudn hinh thanh nén cac khoang vat
amphibol (tremolit, actinonit), epidot, chlorit va cac
khoang vat sulfua nhw pyrotin, pyrit, chalcopyrit,

arsenopyrit.

Giai doan 3: Giai doan thach anh - sulfua: khi

dung dich hau magma da qua b&o hoa chuyén
sang tinh axit, k&t qua cta giai doan nay hinh thanh

cac mach thach anh khéng chira quang hoac mach

thach anh chtra it khoang hoa sulfua.

Bang 3. Bang téng hop thr tw sinh thanh, THCSKV, thoi ky va giai doan tao khoang sheelit
khu Tai Soéng - Ban O

THOI1KY TAO
KHOANG

NOI SINH

Giai doan tao
khoang

Giai doan
Bién chéat
trao doi kiém
sém

Giai doan bién chét trao déi

Skarn

Giai doan
Thach anh
- sulfur

Phu giai doan
tao khoang

Phu giai doan
skarn s&m

Phu giai doan
skarn gitra

Phu giai doan
skarn mudn

THCSKV

Khoang vat

Albit

Pyroxen -
granat - sheelit

Sheelit-
casiterit -
wolframit

Epidot - tremolit
- actinolit -
sheelit - pyrotin
- chalcopyrit

Thach anh
- pyrotin -
pyrit -
chalcopyrit

Thach anh

Albit

Epidot

Tremolit

Actinonit

Pyroxen

Granat

Wolastonit

Vezuvian

Sheelit

Casiterit

Woframit

Arsenopyrit

Molybdenit

Pyrit

Pyrotin
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THOI KY TAO
KHOANG NOQI SINH
Giai doan % % 2 Giai doan
Giai doan tao Bién chit Giai doan bien chat trao doi Thach ; h
khoang trao déi kiém Skarn ach an
. - sulfur
som
Chalcopyrit
Galena { FE s
Sphalerit
CAu tao quang xam tan, 6 N xam tan, & | xam tan, mach, | xam tan, 4,
N xam tan
dac trwng mach
.z . < tha hinh hat tha hinh, hat tha hinh, hat tha hinh
Kién truc quang H R N hat tha
9 ntra tw hinh, hat nira tw X
dac trwng £ N hinh
tam hinh
Bién doi da vay albit hoa skam héa epidot héa
quanh
Céac nguyén té W Sn, W W, Cu
dac trwng

3.2.2. Céc yéu t6é khéng ché qudng héa

a. Yéu t6 thach hoc dja tang

Cac da luc nguyén xen carbonat, da véi bi hoa
hoa va da hoa thudc tap 2 clia hé hé ting Cbc X6
tiép xuc truc tiép voi khdi magma xam nhap tai khu
Tai Sodng - Ban O chinh la méi trwdng thuan loi
cho s hinh thanh khoang héa skarn chira sheelit.
Két qua nghién clru dia héa nguyén sinh trong
vung cho thdy cac thanh tao luc nguyén xen
carbonat, da voi bi hoa héa va da hoa thuéc l6p 2,
tap 2 ctia hé tang Cdc X6 cé didc diém dia hda dac
trwng cho kiéu mé skarn. Bén canh dé cong tac do
dia vat ly va khoan cling da xac dinh duwoc déi bién
dbi skarn chira sheelit, phan bb & ven ria phia tay
nam clia khoi Pia Oac, thugc khu Tai Sodng - Ban
O [7].

b. Yéu t6 magma

Cac thanh tao quang sheelit khu Tai Soong
- Ban O c6 méi quan hé ngudn gbc va khong gian
rd rét véi cac da xam nhap granit thuéc phirc hé
Pia O&c. Két qua phan tich tudi tuyét dbi cho thay
khbi magma granitoit va quéng thiéc - wolfram tai
khu vue nay cé tudi hinh thanh trong khoang 85 +
95 triéu nam, diéu nay da duoc de cép trong
[4],[3],[11] cho thdy sw lién quan vé thdi gian va
nguon goc gitra hoat ddng magma phirc hé Pia
O&c v&i qua trinh hinh thanh cac than quang
wolfram tai day.

Website: https://tapchi.hoimovietham.vn

Két qua phan tich va x& ly mau dia hoéa nguyén
sinh cho théy cac thanh tao granit thudc phwc hé
Pia O&c c¢6 ham lwong cao cac nguyén tb kim loai
hiém nhw Sn, W, Li, Be, Nb, ... trong d6 nguyén té
F (flo) dac biét trdi hon B (bo). Dac diém nay khang
dinh tinh sinh khoang dién hinh cta phtrc hé Pia
Oéc, dac biét la dbi véi quang thiéc va wolfram.
DPang chu y, t& hop nguyén t& chinh trong cac
thanh tao da vay quanh thudc déi bién dbi skarn
chra sheelit tai khu Tai Soéng - Ban O thé hién
dac diém dia hoa twong dong vai da granit ctia khoi
magma Pia Oac [7]. Mbi twong dong nay gép phan
lam sang td mdi lién hé ngudn gbc gitra hoat dong
magma granit va qua trinh quang hoa kiéu skarn
trong khu nghién ctru.

c. Yéu tb céu trac - kién tao

Phia Tay Nam khéi Pia O4c c6 céu tric mot
phirc nép 16i day la cac nép 16i ngan, cé truc theo
phwong Béng Bac - Tay Nam, cing v&i sw tap
trung cao cla cac pha hdy va doi khe nit cat
ngang phan mai cia nép 16i nhw hé théng dut gay
Tay Bac - Dong Nam, dit gay & vi tuyén. Hoat
déng xam nhap cla khéi Pia O4c mang theo cac
dung dich chtra quang xadm nhap vao cac lop da
voi bi bién dbi (hoa héa) doc theo canh nép udn,
hodc vao cac vi tri cé diéu kién hoa - ly thuan loi,
tv d6 tao diéu kién hinh thanh cac than quang
sheelit kiéu skarn tai khu Tai Soéng - Ban O.

but gay Binh Budng - Phia Bén la mét hé
thdng dut gay 16n, co lich s hoat déng lau dai va
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tai hoat ddng nhiéu lan, déng vai trd nhw kénh dan,
kénh phan phéi dung tao diéu kién thuan lgi trong
viéc hinh thanh quang héa thiéc - wolfram trong
khu nghién ctru [7].

3.2.3. Tién dé va dau hiéu tim kiém quing

a. Tién dé tim kiém

Céc tién dé tim kiém quang sheelit khu Tai
Soéng - Ban O gbém tién d& magma, tién dé& ciu
tric - kién tao va tién dé thach dia tang.

Tién d& magma: Céac thanh tao magma xam
nhap Pia O&c cé tinh chuyén héa sinh khoang Sn,
W6 rét [3], [6],[11], phtre hé nay giau cac nguyén
t6 hiém nhw Sn, W, Li, Be, Nb (két qua phan tich
ICP 18 nguyén t6 dia héa nguyén sinh). Bén canh
do tai khu Tai Sodng - Ban O, déi skarn chira
sheelit ¢4 thanh phan dia héa twong ddng véi khoi
magma diéu nay cho thay cac thanh tao magma
cta phtrc hé Pia O4c doéng vai trd quan trong trong
qua trinh quang hoa sheelit tai khu nghién ctru.

Tién dé cAu trac - kién tao: Khu Tai Sodng -
Ban O ndm trong ving cé cAu tao clia moét phirc
nép 16i v&i sw phat trién manh clia hé théng déi dut
gay, khe n&t & phan mai tao diéu kién thuan loi cho
viéc hinh thanh cac than quang sheelit.

Tién dé thach - dia tang: Tai khu Tai Soéng -
Ban O, tiép giap v&i khdi magma Pia Oéc |4 cac
thanh tao tram tich thuéc hé tdng Cbc X6 (Di-
D2eCx2?), day la yéu t6 thuan Igi cho s hinh thanh
dai bién dbi skarn chira quéng sheelit - dbi twong
khoang hoéa chi yéu trong khu nghién ciru.

b. Déu hiéu tim kiém

TAI LIEU THAM KHAO

Céc than quang sheelit khu Tai Sodng - Ban O
phan bd & dwéi bé mat dia hinh nén dé tim kiém
va danh gia tiém nang quéng sheelit & day can dua
vao cac dau hiéu tim kiém gian tiép gdm nhém céac
dAu hiéu vé déi da bién déi skarn, dau hiéu dia hoa
(di thudrng Sn, W), d&u hidu dia vat Iy (dac biét Ia
di thwdng do sau dién), vanh phan tan trong sa
sheelit.

4. KET LUAN

> Tai khu Tai Sodng - Ban O viing Pia O4c, Cao
Bang bwdc dau da xac dinh dwoc bdn than
quang/than khoang sheelit phan bd & ria phia tay
nam ctia khéi Pia Oéc, tap trung trong ddi bién ddi
skarn, nam & dd sau tir 25 + 225 m so véi bé mét dia
hinh hién tai;

> Bién dbi da vay quanh cd lién quan tryc tiép
dén qua trinh tao quing wolfram (sheelit) 13 skamn
hoa;

> Thanh phan khoang vat quang gdm céac
khoang vat oxit va sulfua, trong dé khoang vat
chira W cht yéu la sheelit. Quang cé c4u tao chi
yéu dang xam tan, 8, mach; kién trac hat tha hinh,
hat nlra tw hinh;

» Quang sheelit dwgc hinh thanh trong th&i ky
tao khoang noi sinh, gdm ba giai doan tao khoang,
trong d6 giai doan bién chat trao déi skarn la giai
doan tao quang chinh;

> Céac yéu tb khong ché quéng héa nhu thach
- dia tang, magma va kién tao cling véi cac tién dé
va dau hiéu tim kiém cho thay khu Tai Sodng co
trién vong quang sheelit va can tiép tuc ‘nghién ctru
m& rong vé phia tay bac ctia déi da bién ddi O

[].
2].
[3].
[4].
[3].
[6].
[7].

[8].
[9].
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N6i dung bai bao dwoc sw hd tro, déng gop y kién quy bau ctia cac nha khoa hoc thudéc Bé mén Tim
kiém - Tham do, Khoa Khoa hoc va Ky thuat Bia chat, Trwdng Dai hoc M - Dia chét; cling Lién doan Dia
chat Xa - Hiém, Cuc Dia chat va Khoang san Viét Nam, tac gia xin chan thanh cam on.
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ABSTRACT

This paper presents the study results of scheelite mineralization in the Tai Soong - Ban O area, Pia
Oac, Cao Bang Province, based on field mapping, core logging and laboratory analyses. The Tai Soong
tungsten deposit occurs within carbonate interbedded with clastic sedimentary rocks of the Coc Xo
Formation (Ds-D2ecx), at the southwestern margin of the Pia Oac intrusion. Detailed geological mapping
and resource evaluation have identified four hidden lens-shaped scheelite ore bodies at depths from 25
to 225 meters, hosted in a skarn alteration zone formed at the contact between carbonate rocks of the
Coc Xo Formation and granitic intrusions of the Pia Oac complex. These ore bodies have the lengths of
140-580 meters, an average thickness of 1-2 meters and WQ; grades ranging from 0.05% to 1.65%.
Scheelite is the primary ore mineral, commonly associated with pyrrhotite and chalcopyrite. The ores
exhibit disseminated and pocket textures, with anhedral to subhedral granular crystals. Scheelite
accumulation in the study area is closely related to metasomatic processes at the granite-carbonate
contact. Hydrothermal alterations asociated with the mineralization include albitization, skarn
metasomatism, actinolitization, tremolitization and epidotization. Magmatic activity and the NW-SE
trending fault played a key role in channeling and controlling ore-bearing fluids. These findings contribute
to a better understanding of the skarn-type tungsten mineralization mechanism in the Pia Oac area and
provide a scientific basis for further exploration of scheelite deposits in the region.

Keywords: mineralization, tungsten (scheelite), Tai Soong, Pia Oac.
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