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THONG TIN BAI BAO TOM TAT
glﬁ? trl;nhl 5 /08/2017 Bai bdo glm thiéu mot s6 két quad nghlen ctru moi dat dwrgc trong qua trinh
4n bai 15/08/ dp dung phéi ho'p phwo'ng phdp todn dia chdt véi phu'o'ng phdp truyén thong
Ch han 18/10/2017
hap nhan 18/10/ dé du bdo do sdu ton tai va ddnh gid trién vong qudng chi, kém d an sdu trong
bang online 30/10/2017 khu vire Cho Pdn - Cho Pién. Két qud nghién civu cho thdy cdc yéu té khéng
Tir khéa: ché qudng hda chi - kém trong khu vuc nghién ciku la magma, cdu triic kién

tao va thach dia tdng. Trong khu vire nghién ctru cdc nguyen td Sb, Ag, Cd, Cu
6 quan hé khd chdt ché véi Pb va Zn. Do dé, dé tim kzem quang chikém trong
khu vuee béng phwong phdp dia héa, ngodi Pb, Zn cin st dung to ho'p nguyén
to Sb ‘Ag, Cd, Cu. St dung phu'o'ng phap thong ké hai chiéu dd xdc d‘_mh dwg'c
méi quan hé twong quan ctia cdc nguyén t6 Pb, Zn, Sb, Ag, Cd, Cu voi do sdu
ton tai qudng héa trong khu vuc; dong thoi dy bdo dg sdu ton tai qudng. Két
qua thiét lap phmmg trinh hoi quy dién dat sw phdn bé clia Pb 7Zn theo chidu
sdu cho thdy qudng chi - kém trong khu viee nghién cteu chil yéu tdp trung tir
cot + 900m dén cot +770m (phdn trén mat) va tir dwdi cot +770 m dén cot+
300 m (phdn qudng dn, sdu), tirong tkng dé sdu ttr 100 m dén 500 m so véi bé
mdt dia hinh hién tai. Két qud dw bdo tai nguyén qudng dn, sdu theo phwong
phdp dw bdo dinh lwong (tinh tir A6 sGu 100 - 500m so véi bé mdt dia hinh
hién tai & ttrng khu ma) trong khu virc nghién ctru dat khodng 2.831 - 3.082
nghin tdn (Pb + Zn) va tdp trung chu yéu & Phia Khao - Bé Pen, LaPointe -
Liing Hoai - Mdn - Sudc, Binh Chai - Cao Binh, B6 Ludng - Béo An; tiép dén la
Liing Chdy - Sudi Teo - Khuéi Khem, Ba B6 va Phui Sdp.
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loai hinh khodng san c6 gia tri, dang chu y la
quang chi - kém... M3c du da dwoc dau tw nghién
ctru tir 1au, nhwng hau hét cac céng trinh chi tip
trung nghién ctu, diéu tra, danh gia va tham do
dén d6 sdu <150m, phan quiang nam siu, quing 4n
hién chwa dwoc quan tAm nghién ctru. D€ c6 co sé
khoa hoc cho viéc dinh hwéng quy hoach cong tac
diéu tra, tham do phuc vu khai thac, str dung hop
ly va c6 hiéu qua khoang san chi- kém va cac kim
loai di kém, viéc danh gia trién vong quang 4n, siu
& cac vung trién vong mot cach toan dién va hé
théng trén co s ap dung cac phwong phap, ky
thuit mai la rat can thiét.

Bai bao gidi thiéu két qua ap dung phdi hop
mot s6 bai todn dia chit dé dw bdo do siu ton tai
va danh gia trién vong quang chi - kém 4n, siu khu
vuc Cho Pon - Cho Dién.

2. Tong quan khu virc nghién ciru

Khu vuc nghién ciru thuéc phan dong nam
déi Lo GAm, c6 ciu tric dia chit phirc tap, voi
nhiéu loai hinh khoang san c6 gia tri, nhiéu mé da
va dang dwoc diéu tra, tham do va khai thac; trong
d6 c6 quang chi - kém. Péi L6 GAm gdbm phan 16n
dién tich cia déi Song Lo (A. E. Dopvjicov va
nnk,1965) trir phan dién tich khoi granitoid Séng
Chdy, sau nay Tran Van Tri goi la D&i phirc nép
16m S6ng Gam (Tran Van Tri vannk,, 1977) va gan
day nhatla Déi Tay Viét Bc (Tran Van Tri va nnk,,
2009).

Trén ban do dia chit khu vuc, dién tich nghién
ctru ¢ mit cac thanh tao tram tich, trim tich bién
chat tir Paleozoi dén Dé t, gom hé ting Pha Ngir
(05-S1 pn), Hé tAng Phia Phwong (D1 pp), Hé ting
Mia Lé (D, ml), Hé ting Khao Léc (D12 k1), Hé ting
Van Lang (Tz n-r vl1), Hé Pé tir khong phan chia (Q)
(Hinh 1),

Hoat ddng magma xam nhdp trong khu vuc c6
mat tir Paleozooi dén Paleogen, gom Phirc hé Phia
Ma (§ PZ, pm;), Phirc hé Ngan Son (yDsns;), phirc
hé Nui Chua (vaTsn nc), phirc hé Phia Bioc (ymaTsn
pb) va Phirc hé Chg Pon (§E cd) (Hinh 1).

Khu vuc Che Pon - Cho Dién nam gan tron
trong nép 16i Phia Khao, dwgc ciu thanh béi cac
thanh tao thudc hé ting Khao Loc, phan nhan 1a
tp 1 chuyén dan ra tp 2 va ngoai cung la tip 3.
Theo da s6 cac nha nghién ctu, diy l1a ciu trac
thuln loi khong ché va lién quan dén quing hoa
chi - kém trong khu vuec.

Hé thong dit gy phwong dong bic - tAy nam
la hé thong khong ché quing héa chi - kém trong
khu vurc, ngoai ra con c6 hé théng tiy bac - dong
nam, hé théng a vi tuyén, cac hé théng nay chi yéu
lam phtrc tap hda ciu triuc khu vuc va giy khé
khan cho cong tac lién két cac than quang.

3. bac diém phan bd quang chi - kém khu vuc
Cho' Don - Che Dién

3.1. Vi tri dia chdt, hinh thdi va thé nam thdn
qudng

Quang chi - kém lién quan chat ché véi cac cdu
tric nép 16i nho di cung v&i dit gdy phwong déng
bic - tAy nam. D4 chita quiing chi yéu 1a da voi, da
vOi - dolomit d4 voi tai két tinh phan lép mong dén
vira, d4 phién voi, thir dén da hoa phan lép méng,
phan 16p vira dén dang khoi, it hon trong da voi -
sericit, voi - sét thudc hé ting Khao Loc. Pa bi dap
v& manh, bién d6i calcit héa, dolomit hoa, thach
anh hda, sericit hda, clorit hoa. Cau tridc chira
quing chu yéu 1a cac hé thong dut gy xuyén cat
16p va khe nit tich 16p trong cac nép 16i nho va
nép oan phat trién trong cac thanh tao.

Chiéu day than quang thay doi tir 1,5- 5m, &
phan canh dirt giy, déi quing phat trién theo mat
16p day >30m, do6i khi dén 100m, dé day than
quang giam dan khi xa dan dit gdy. Nhw vay
quang héa vira phat trién theo chiéu sau cua dit
gdy vira phat trién theo dwong phwong cua da &
canh ctia dit gy, hinh thai tong thé d6i quing c
dang rang lwoc (Tang Pinh Nam va nnk, 2016).

Tong hop tai liéu diéu tra thim do cho thiy &

khu Liing Hoai - La Pointe c¢6 57 16 khoan gip
quang Pb- Zn phat trién dén d6 sau >100m, do sdu
gap quang 1én nhat 252,2 - 253,4m (LK.87 LP), do
siu gip da bién ddi c6 xam tan sulfur Pb- Zn lén
nhit dat 278 - 281m (LK.88 LP) (Tang Pinh Nam
vannk, 2016), c6 nhiéu 16 khoan gip quang sulfur
Pb- Zn hodc da bién d6i c6 chira sulfur Pb- Zn & do
sau >200m.
O khu Binh Chai gip quing & d6 siu 214,5 m -
218m (LK.11) (Tang Pinh Nam va nnk.,, 2016),
than quang phat trién theo déi dap v va xuyén
theo mat 16p vao da vay quanh dang rang lworc.

O khu B6 Ludng - Péo An c6 16 16 khoan gip
quang sulfur Pb-Zn & do sau >100m, do sau gap
quang l&n nhat dat 184 -185m (ILK.54 BD) (Téang
Pinh Nam va nnk,, 2016).
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SO PO CAU TRUC PIA CHAT VA KHOANG SAN
VUNG CHO PON - BAC KAN
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b, sét, travertin
- Phikc hé Cha Dén: Sienit, granosienit hat vira vi nho

Phic hé Phia Bioc: Granit biotit dang phorphyr,
granit biotit, granit aplit, pegmatit
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Hinh 1. Sor do dia chdt va khodng sdn viing Cho Don - Cho Dién, Bac Can (Tdng Pinh Nam va nnk., 2016;

Nguyén Kinh Quéc, 1974).



366 Nguyén Phwong va nnk./Tap chi Khoa hoc Ky thudt Mé - Pia chdt 58(5), 363-378

Cac than quang trong cung mot khu mé cling
kha phtrc tap va da dang, & cac khu mo khac nhau
lai cang phitc tap va da dang hon. Hinh thai than
quang nguyén sinh va than quang thi sinh c6 dac
trung riéng; trong dé cé nhiéu thian quing an, siu
da dwoc ghi nhan theo tai lidu dia vat ly va cac 16
khoan sau trén 200m (Nguyén Tuin Anh, 2010;
Tang Pinh Nam va nnk., 2016), cu thé:

+ Qudng nguyén sinh thwong c6 dang mach,
hé mach, thau kinh, chudi thiu kinh, via, it hon c6
dang dang thwéc (dang buéu, dang 6), dic trung
cho kiéu quang sulfur Pb- Zn.

+ Quéang thi¥ sinh: chuyén dang don tich trong
16p phtt hodc trong hang, phéu karst, chiing c6 mit
& hau hét cdc mo, nhung phat trién manh hon &
khu B6 Ludng va khu Phia Khao.

- Trong khu virc da ghi nhan dworc 2 loai than
quing: dang mach xuyén cat da vdy quanh va dang
gia tang (theo mat 1&p hodc gia theo mat 1ép).

Hai kiéu ndy thudong gin b6 mat thiét voi
nhau trong cung mét khu mo; tuy nhién tuy tirng
vi tri cdu tric, wu thé vé s6 lwgng cua tirng kiéu
khac nhau.

3.2. Thanh phdn khodng vt va cdu tao qudng

- Khoang vat quing nguyén sinh chid yéu la
sphalerit, galenit, pyrit, arsenopyrit, pyrotin, thi
sinh c6 smitsonit, cerussit, siderit, rodochrozit,
limonit, gotit. Khoang vit phi quang chu yéu la
calcit, thach anh (H6 Vwong Binh, 1974; D6 Qudc
Binh, 2005; Nguyén Van Niém, Mai Trong Tu va
nnk, 2010; Tang Pinh Nam va nnk,, 2016).

- Quang chu yéu c6 ciu tao xAm tan, gin mach,
dai, d6m, dam két. Trong ciu tao dai, cac dai quang
giau sphalerit, dai quang giau pyrit xen kep nhau
trong da géc. Cau tao gan mach thwdng tao thanh
hé mach quang dic sit 1ap day khe nitt, hodc mat
tach 1ép. Cau tao dam két phat trién trong than
quang lién quan dén déi dap vo. Cau tao xAm tan,
cac khoadng vat quing nam xam tan trong da vay
quanh bi bién d6i (da voi, da sét voi, ... bi bién déi).

3.3. Thanh phdn héa hoc

Cac nguyén to quing gom Zn, Pb, nguyén to di
keém cé Cd, Cu, Ag, Au...

Két qua phéan tich hap thu nguyén t& & mot s6
mo cho téng ham lwgng cac nguyén t6 Zn+ Pb dao
dong tir 12% dén 66%, trung binh 25%. Ham
lwong Pb dao dong tir 0,18% dén 64,1%, trung

binh 7,4%, Zn dao dong tir 2,28% dén 43,61%,
trung binh 18,6% (Tang Dinh Nam va nnk, 2016).

Theo két qua phan tich ICP ham lwong Cd
nhiéu mau dat 1- 2%; Cu c6 nhiéu mau dat 0,005-
0,01%.

4. Phwong phap nghién ciru

4.1. Co sé dw bdo qudng Pb - Zn dn, sdu trong
khu vwc nghién ctru

b€ duw bdo kha nang tén tai quing an, siu
trong khu virc, dwa vao cac dau hiéu dic treng sau:

- Biéu hién khodng sdn trén mdt: cac dau hiéu
tim kiém quan trong la vét 16 quang, cic vanh tang
13n quing, cAc mii sat hay cac déi limonit hoic sit
mangan la cac diu hiéu tim kiém truec tiép cho viéc
tim kiém cac than quing sulfur chi, kém & dwdi
sau nhw da phat hién ra nhiéu moé va diém quang
(Na Tum, Khu6i Khem...).

- Quy mé qudng héa: K&t qua tong hop tai liéu
cho thay:

+ O khu Liing Hoai - La Pointe d6 siu gip
quang theo tai liéu khoan dat trén 250m, do sau
khoan gip da bién déi c6 xAm tan quing Pb- Zn
khoang 280 m, c6 nhiéu 16 khoan gip quing hoic
da bién doi c6 xAm tan quing Pb- Zn & do siu
>200m.

+ Khu Binh Chai gap quang & d6 sau trén 210
m.

+ Khu B6 Ludng - Béo An, gap quang & do sau
> 180 m.

Tong hop tai liéu cho thiy trong khu vuc
nghién ctry, déi quang & khu La Pointe c6 quy mo
16m, phén 16 trén mat cé chiéu dai khoang 5000m,
chiéu rong 750m. Than quing cé kich thwéc 16n
(bé day dat tir <1m dén 5m - 27m, chiéu dai dat tir
< 100m dén 1000 - 1800m). C6 nhiéu mo, quang
Pb-Zn dang dwoc khai thac véi quy mo va san
lrgng 16n nhw moé Binh Chai, Phia Khao, Péo An.
Chap nhin theo quan diém Iu.V. Lir va nnk (1984)
(Lir Tu. V., 1984) d06 sau than quang twong quan
thuén véi quy mo (chiéu dai) than quang (h= 0,6*],
trong dé h 1a d6 sau ton tai than quang, hodc doi
quang theo hwéng doc, 1 chiéu dai than
quang/hodc déi quang).

- Bé sdu béc mon thdn qudng: dé danh gia mic
ddé boc mon qudng, tic gid st dung ty lé
(Pb.Zn.Ba)/(Co.Ni.Sn), két hop ty 1é K= Pb/(Pb+Zn)
va cac dau hiéu vé khoang vat quang.
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- Di thwong dia vat 1y: két qua do c6 di thuwong
dién tré suat nho ctia két qua do trwomg chuyén va
twr tellur, cé di thwong trong lyc dia phwong am, di
tir yéu v&i bién d6 nho.

Két qua do tir da xac dinh dwgc 13 dai di
thuong dia phwong yéu, véi bién do cha yéu la
30nT, dwoc thé hién trén so d6 tong hop két qua
do tir. Cac dai di thwong nay cé thé lién quan véi
dat gdy, doi bién doi (Tang Pinh Nam va nnk,,
2016).

Két qua do trwong chuyén da xac dinh dwoc
10 dé6i dién tré suét thap, co gia tri dién tré suat
cht yéu nho hon 200 Qm, phat trién dén do siu
trén 300 m, chiéu rong cua déi thay déi tir 50m
dén 600 m. Cac ddi di thuwong dién trd suat thap
nay lién quan véi dit gdy, doi bién doi, dap vo nirt
né co trién vong quang 4n sau.

- Di thwong dia héa: dé phuc vu cong tac tim
kiém, thim do, dw bdo kha nang ton tai va trién
vong quang an, siu, nguwoi ta phai thanh 14p ban
d6 vanh phén tan dia hoa ctia nguyén t6 chi thi va
xac lap cac bac di thwong twong &ng. Trong tim
ki€m khoang sin bang phwong phap dia hoa,
thwong phan cac di thuwong theo 3 bac: Di thwdong
bac 1, di thwong bac 2 va di thuwong bac 3
(Trophimov, Rotrkov, 1999; Pong Van Nhi va nnk.,
2006). Ham lwong gi¢i han dwéi cia cac bac di
thuwdng c6 thé xac dinh gin ding theo qui tic 3
sigma, cu thé:

+ Nguong dwdi cia di thwong bac 1: Xar = Xe+
c (1a);

+ Nguong dwdi cia di thwong bac 2: Xqz = Xe+
20 (1b);

+ Nguong dwdi cia di thwong bac 3: Xz = Xe+
30 (1c).

Trong dé: X;- gia tri ham lwong phong, con goi
gia tri ham lwong trung binh khu vuc ctia nguyén
t6 va o - quan phwong phwong sai (hay do 1éch
quan phuong) dwoc xac dinh theo mo hinh toan
thong ké (Pong Van Nhi va nnk., 2006).

Két qua xtr Iy tai liéu dia hda c6 nhirng nét dac
trung sau:

+ Phan phia dé6ng khu virc nghién ctru, cac di
thudng cac nguyén t6 chi thi manh (Na Tum, Ba
B6, Na B6p) va rat manh (Liing Vang) dic biét ¢
mat cac di thwong bac cao ctia Sn.

+ Phan phia tiy khu virc Cho Pon - Chg Dién
la cic di thwong yéu va khong c6 di thudong Sn.

Két qua tong hop tai liéu ciing chi rd, du yéu
hay manh nhwng tit ca cac di thwong déu phtthop

hodc trung véi vi tri khodng hoa da phat hién
trong ving; dong thoi méi treong di thudng va
cac di thuong dia héa riéng 1é déu phan anh duoc
cac dic diém ciu tric dia chat, tinh chit va mic do
khoang héa chi - kém trong khu virc nghién ctru.

4.2. Ap dung mét sé bai todn dia chdt dé dy bdo
do sdu ton tai va ddanh gid trién vong qudng Pb
- Zn khu vwe nghién ciru

beé luan gidi va dw béo trién vong quang in,
siu khu vire nghién ciru, tac gia st dung mot s6 bai
toan dia chit sau:

- St dung mé hinh théng ké hai chiéu va da
chiéu dé du bao d6 sau phan bé quang Pb - Zn.

- Ap dung mét s6 phwong phap du bao dinh
lwong dé danh gia trién vong quing Pb - Zn 4n, sdu
trong cac dién tich c6 trién vong.

Hién cac nha dia chit dé xuat nhiéu huéng
khai thac mé hinh thong ké thwc dung trong giai
quyét nhiém vu diéu tra, danh gid va tham do
Kkhoang san; mot trong hwéng khai thac mo hinh
thong ké 1a str dung dé duw bao tai nguyén khoang
san nao do theo tai liéu dia chit - dia héa - dia vat
ly.

V6i muc tiéu xac dinh méi quan hé twong
quan gitra cac nguyén t6 tao quang chi - kém va
gitra chiing v&i d6 sdu phan bo (ton tai) trong khu
v, ching t6i stt dung mo hinh thong ké hai chiéu.
Mo hinh thong ké 2 chiéu cho phép xac dinh mai
quan hé gitra cac nguyén té chinh véi cac nguyén
t6 di kém trong cac thin quang, déi quing (khu
mo) va gitra ching vi chiéu sau tao quing; dong
thoi cho phép xay dung phwong trinh héi quy dién
dat sw phu thudc gitra ham lwong cic nguyén t6
v&i do sdu phan bé quang 1a co s& dé€ du bao dinh
lwong dd sau ton tai quing chi - kém trong khu vure
nghién ctru.

- Hé s6 twong quan cdp gitta 2 thong s6
(nguyén t6) xac dinh theo céng thirc:

ixiyi—iixaiyi (2)

i=1 i=1

\/[gx‘z ‘i(éxi )2}{2%2 —i(éyi )2}

Trong do: X, Y; - gia tri thong s6 (nguyén to) &
mau (diém) thit i, n - s6 mau (diém) nghién ctru.

Khi ry, > 0 thi x va y ¢6 mdi quan hé thuén;
nguoc lai ry < 0, gitra x va y c6 moi quan hé nghich.
Hé s6 twong quan ry cang tién dén gan |+1 thi méi

Ny
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lién hé twong quan cang chat ché. Madi lién hé
twong quan thdng ké gitta hai tri s6 ngiu nhién
dwoc xem 1a c6 thuc, néu hé s6 twong quan r theo
gia tri tuyét d6i khac 0. D€ khang dinh sw c6 mat
hay khong ciia méi quan hé nay, c6 thé kiém tra
theo tiéu chuln t:

2
t:ﬁ . Gzl—r

o, ’ S (3)

Néu t > 3 thi gitta x va y dwoc khang dinh 12 ¢6
moi quan hé twong quan.

- Phworng trinh hdi quy: phwong trinh hoi quy
dién dat sw phu thudc tuyén tinh cia y theo x va
nguorc lai gitta x theo y c6 dang:

y=ax+b;x=ay+b; (4)

- Trong thuc té thwong gap nhiéu tredng hop
sw phu thudc gitra hai tinh chat dia chat khong thé
dién dat du¢i dang phwong trinh dwong thang ma
la dwong cong. C6 rat nhiéu dang dwong cong khac
nhau. Song hay gap la cac dang sau:

+ Dang dwdng cong Parabon véi phuwong
trinh hoi quy bac 2:

y=flx) =ax+bx? +c (5)

+ Dang hinh sin:
y =f{x) = asin (bx + c) (6)

+ Dang ham mii:
Y =fx) = a.ex (7)

Hoac dang phwong trinh bac 3, 4,...

D€ danh gia méi quan hé phu thudc twong
quan giita x va y, ngwoi ta st dung quan hé twong
quan da chiéu, quan hé twong quan dwoc tinh theo
cong thirc:

2
= [1- % (8)
trong dé: y

1< 1
o) :Ezﬂ:@z :Hg(yi —y:)? (8a)

Trong cac phwong trinh 2, 3, 33, ...5a, cac ky
hiéu da giai thich & phwong trinh 1.

Quan hé twong quan p dao dong trong
khoang ttr 0 - 1. Gia tri cang gan 1 thi m6i quan hé
gilra x va y cang chat ché, khi p = 0, thi méi quan
hé twong quan hoan toan viang mat. Khac voi
phwong phap xac dinh hé s6 twong quan cap rxy,
quan hé twong quan p dwoc xac dinh trén co sé&
xac dinh ham twong quan héi quy y = f(x). Ham
twong quan hoi quy thwong dwoc xac dinh dya
vao tai liéu thuc t€ bang phwong phap binh
phuong t8i thiéu (Pong Van Nhi, Nguyén Phuwong
vannk.,, 2006).

Phwong phap nay dwoc str dung dé xac dinh
moi twrong quan gitta ham lwong Pb, Zn véi cac
nguyén to tao quing va giwa ching véi do siu tao
quang (d6 sdu phan bé quang - H) cho khu vuc
nghién ctiru. Pong thoi str dung dé xac 14p phuong
trinh hoi quy dién dat sy phu thudc cia Pb, Zn
theo d6 siu ton tai quing hoa; 1a co s& dé du bao
do siu ton tai quang Pb - Zn trong khu virc nghién
cliru.

4.3. Phwong phdp dw bdo tai nguyén qudng chi
- kém dn, sdu

DE€ duw bao tiém nadng tai nguyén quang chi -
kém trong khu vwc (dw bdo cho quing 4n, siu),
ching toi stt dung phwong phap tinh thang theo
thong s6 quang héa va phwong phap twong ty dia
chét - khoang san. Pay la hai trong s6 cac phwong
phép du bao sinh khoang dinh lwong dwoc nhiéu
nha dia chat trén thé gi¢i va & nwéec ta sir dung duw
bado tai nguyén cho vung quang nat quang,....
trong cong tic diéu tra, tim kiém khoang san.

4.3.1. Phwong phdp tinh thdng theo hé sé chira
qudng
Phuong phap tinh thang theo thong s quing
héa, con goi tinh thang theo hé s6 chita quing. Day
la phwong phap dwoc 4p dung nhiéu nhat dé dw
bao tai nguyén trong vung quang, trueong quang
hodc cho déi khoang hoa (déi quang) nhat dinh
(Ping Xuin Phong, Nguyén Phwong, 2008)
Tai nguyén du bao dwoc danh gia theo cong
thirc:
Q4= Msp. Ssp. d.kq (9)
P=Q, C;=Msy. Sop. d. K,. C, (10)
Trong dé: Qq- Khéi lwong dat da quing (tan);
P - Tai nguyén quang Tan); My, - Chiéu day trung
binh ctia 16p da chira quang (m); Ssp - Dién tich cac
16p d4 chira quang (m?); d - Thé thé trong cla da
chva quang (T /m3); Cq- Ham lwong trung binh cia
Pb + Zn (%).
Kq: Hé s6 chira quing xac dinh theo cong thirc:

N
K, Z‘in 11
I (11)

Trong do: Kgila hé s6 chira quang xac dinh
trén mot s6 mét cit chuin va tinh theo cong thirc:
Ky~
qi = I (1 2)
M
(Mgi la Téng chiéu day than quang, mach
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quing trén cat chuin thir [ (m); Ms 1a chiéu
day d6i quang/hodc déi khoang hoda trén mat
catchuin thir i (m).

Phuwong phép tinh c6 dd tin cay cao khi c6 da
tailiéu khoanh vé cac d&i khoang hoa trén binh do,
do sau dy bao quang xac dinh theo phwong phap
twong tw hay du bao theo cac diu hiéu dia ho4, dia
vat ly. PO tin cdy cla tai nguyén dw bao dat tai
nguyén cap 334.

4.3.2. Phwrong phdp twong tw dia chdt - khodng sdn

Tai nguyén du bao (tai nguyén suy doan hay
phoéng doan) tinh theo cong thirc sau:
Qq=Ssp- e Ejj (13)
P=Qpy.Cq=Sy. qc Eij. C4 (14)
Trong do: - qc: PO chira quang trong mot don
vi dién tich chuln, cac ky hiéu khac chi dan & cong
thire 10.
- Cq- Ham lwgng trung binh cua Pb + Zn (%).
- Ejj: hé s6 mirc d6 twong tw cia khu vire cin
tinh toan tai nguyén so véi khu vuce chuin tinh
theo cong thirc:

E(xi,xj)zcov(xi,xj)=# (15)

k k
Z & Z ajzp

p=1  p=l

SN

Vi ajp, ap: gia tri thong s6 nghién ctru thudc
déi twong p; kla s6 d6i twong can so sanh.

5. Két qua va thao luan

5.1. Xdc ldp cdc ddu hiéu dw bdo qudng chi - kém
dn sdu & khu viere Cho Pon - Cho Dién

5.1.1. Cdc yéu té dia chdt lién quan va khéng ché
qudng chi - kém

Trén co s& phan tich tong hop cac két qua
nghién ctru diéu tra vé dia tang, kién tao, magma
va moi lién quan v&i quing hoa chi - kém trong
khu vuirc cho phép xac 14p cac yéu t6 lién quan va
khong ché quang héa Pb - Zn nhw sau:

*Yéu td thach dia ting:

Khu vuc Cho Don - Cho Dién, quing hoa chi -
kém tap trung trong cac thanh tao carbonat. Cac
tap da voi, da voi tai két tinh mau xam la yéu to
chtra quang Pb - Zn thuin loi nhit, cac thanh tao
nay chi yéu tip trung & nhan nép 16i Phia Khao,
giam dan ra hai canh cta nép 16i. TAng chka it
thuan lgi hon 1a d4 hoa mau trang, d4 phién voi, da

phién véi sericit, voi - silic. P4 phién dong vai tro
12 tAng chan dung dich tao quing trong khu vuc.
*Yéu t6 cdu triic kién tao:

- Cac nép udn, cac kién tric 16i nho trong mot
phtrc nép udn hodc mét kién tric vom lén hon.
Cac nép udn, cic vom ning nho thwong di kem véi
cac hé thong dit gay bic 2, tao nén vi tri thuén lgi
cho viéc tip trung quing, nhat la phan canh cda
nép ubn va ria cac vom nang.

O’ Cho Pon - Cho Pién ciu tric nép 16i Phia
Khao thuén lgi cho tip trung quang héa Pb - Zn,
v&i quy mo 16m, ham lwong cao. Cac nép oan nho
nam trong ciu tao don nghiéng nhw Na Tum, Ba
B6, Na B6p,...1a noi thuinloi cho tich tu quang héa
Pb- Zn.

Phirc nép 16i 16n Phia Khao, cac nép 16i nho,
cac nép odn rat thuin loi cho tap trung quing hoa.
Thuc té cho thdy quy mo thin quing & trung tim
nép 16i 16n hon so véi & canh. O dinh cac nép 16i
nho quang héa tip trung dang thiu kinh bé day
>5m, réng >15m, bé day than quang lén nhat &
dinh nép 16i, quang phat trién 14p day theo mat
tach 16p, thay thé trao doi véi cac 16p da voi. Pac
biét tai khu vurc nép 16i Phia Khao, cac dé carbonat
giau vat chit hitu co va da hoa thwong c6 thé nam
thodi 5 - 159, ¢4 chd gin nhw nim ngang, hay bi
udn nép la diéu kién thuan loi d€ 1ang dong va tich
tu quang.

- Cac dtrt gdy, doi dap vé dong vai tro 1a kénh
dan dung dich tao quing, dong thoi ciing 13 noi
tich ty, 1ap day quang hoéa.

Cac két qua nghién ciru bién dang khe nirt
ciing cho thay khu vic nép 16i Phia Khao quang Pb
- Zn cht yéu 1ap nhét vao hé thong khe nitt theo
mat 16p phwong DB - TN va hé khe nitt nam trong
dai dirt gdy c6 phwong bac DB - nam TN 1a hé khe
nit cong sinh trong pha bién dang udn nép, lién
quan dén déi cang dan cia vom nép 16i Phia Khao
(Tang Pinh Nam va nnk,, 2016), tao nén d¢i dam
két vbi cung v&i cac mach calcit, thach anh chira
quing Pb - Zn. & khu vurc Cho Pon, quing Pb - Zn
nam trong cac d&i pha huy dit gy c6 phuong 4
kinh tuyén (m6 Na Pop), phwong BB -TN (khu vure
Na Khit) va TB- PN (Ba B6) phan dnh ciu tric nép
16i da bi bién dang manh béi cic hé thong dit gay
phét sinh ngay sau qua trinh uén nép. O khu Cho
D6n tiép tuc bi bién dang manh trong tin kién tao,
lam bién dang manh dia hinh tao cic khoi ning, ha
khac nhau.
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Trong khu vuc c6 cac hé théng dut gy theo
cac phuong khac nhau, nhung déng vai tro quan
trong nhit déi véi tao quang chi - kém la hé thong
dirt dong bic - tAy nam, thir dén 12 4 kinh tuyén.
Chiéu réng ctia d6i dap vo doc ddt giy cé chira
quang dai 1,5 - 2m, & phan canh dit giy quing
phéat trién theo mat 16p trén 20m theo chiéu
vuong goc voi phwong mat tregt, do day than
quang gidm dan khi xa dan dit giy. Trong ving
quang héa vira phat trién theo chiéu su cda dirt
gdy vira phét trién theo duwong phwong cta da &
canh dirt gy, hinh thai tong thé d6i quang c6 dang
rang lworc.

*Yéu t6 magma:

Da s6 cac nghién ctru trwde ddy déu cho rang
cac dd magma granit thudc phirc hé Phia Bioc cd
lién quan ngu6n goc véi quang chi- kém trén co s¢
nghién ctru tudi dong vi cta zircon va chi. Trong
qué trinh nghién ctru cta dw 4n (Nguyén Vin
Niém, Mai Trong Tt va nnk., 2010; Tang Pinh Nam
va nnk,, 2016,) da xac lap dwoc tadp da granit va
granit aplit chiva cac nguyén t6 Pb, Zn, Ag déu tang
cao so vi Clack (Pb tir 2,5- 25 lan; Zn tir 2,5 - 13
l4n, Ag tir 10 -20 lan, cac nguyén t6 khac nhw Cu,
Mn, Co, Ni tir 2-6 1an. Cac két qua phén tich tudi
déng vi galenit cia cic mo6 Cho Pién, Cho Dén cho
két qua 215-250 triéu ndm twong ng voi tudi
granit Tam Tao vé&i cung phwong phap phan tich.
Doc theo truc kh&i xAm nhap (phwong dong bac -
tdy nam), quang hoéa cé tinh phan déi ngang vé
phia tdy kha rd. Vi du tai mat cit Cho Don - Chiém
Hoa thay ro tinh phin déi tir khéi granit Tam Tao
c6 ddi 11a cac diém quiang da kim chira Sn, déi I11a
cac mo va diém quang thudc thanh hé sphalenit-
galenit- pyrit. Ttr d6 cho thiy cac thanh tao xidm
nhap granitoid trong khu vuc cé lién quan chat
ché v6i qua trinh tao qudng chi- kém trong khu
vuec.

5.1.2. Ddu hiéu dw bdo vé qudng chi, kém dn sdu &
khu vwee Cho Don - Cho Bién
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Két qua téng hop tai liéu hién c6 cho thiy khu
vwe nghién ctru c6 nhiéu trién vong vé quang chi -
kém an. Cac d4u hiéu minh chirng cho nhin dinh
trén la:

- Cac dau hiéu tim kiém quan trong la vét 16
quang trén mat, cac vanh tang lan quang, cac mii
sat hay cac déi limonit hodc sit mangan 1a cac d4u
hiéu tryc tiép cho viéc tim kiém cac than quang chi
- kém trén mit va du bao kha nang ton tai dwdi
siu nhw da phat hién & khu Na Tum, Khuoi Khem...

- Quy mé qudng héa: d&i quang & La Poin Te
c6 quy mo kha 1ém, phén 10 trén mat c6 chiéu dai
khoang 5.000m, chiéu réong 750m. Theo Iu.V. Lir
(Lir [u. V., 1984), d6 sau than quang thuong tuwong
quan thuin véi quy mo (H = 0,61 véi 1 1a chiéu dai
than quang hodc d6i quang), vai quan diém dé thi
chiéu siu ton tai cac thin quang (d6i quang) trong
khu vire nghién ctiru dén 500m hodc hon so véi bé
mat dia hinh hién tai.

- Biéu hién khodng sdn dn, sdu: nhiéu than
quang da gip dwoc dén d6 siu trén 100m, do sdu
gap quang lén nhat trong cac cong trinh khoan
gan 300m (16 khoan LP88) & Phia Khao.

- D6 sdu béc mon thdn qudng: ty sb
(Pb.Zn.Ba)/(Co.Ni.Sn) tir 10.907,4 - 29.054,1 (Bic
Ling Hoai), 90.958,7 (Tday B6 Ludng) dén
2.681.272,3 (Péo An) . V&i két qua nay cho thiy
quang chi, kém khu vuc Cho Dién - Cho Pon dac
trung cho phan trén thin quing.

Dwa vao ty 1é K= Pb/(Pb+Zn) c6 thé xac dinh
duwgc mirc do bc mon qudng hda, theo cac nha
nghién ctru thi mirc d6 b6c mon than quang twong
quan nghich v&i hé s6 nay. Két qua tinh toan cho
mot sé mo tong hop & Bang 2. Tlr Bang 2 cho thiy:
theo hwéng tir trung tAm dinh nép 16i Phia Khao
(Man - Sudc, Bic Liing Hoai, Nam Liing Hoai, Tay
Phia Khao) vé phia canh (phia déng - Déo An va
phia bic - Binh Chai) mtc d6 b6c mon gidm dan,
day 1a mot trong nhitng yéu té6 anh hudng dén
trién vong quang an, su & tirng khu mo.

Bdng 2. Hé s6 K = Pb/(Pb+Zn) ctia cdc khu mé thudc khu virc nghién ciru.

STT Tén méd Hé s6 K= Pb/(Pb+Zn) | STT Tén md Hé s6 K= Pb/(Pb+Zn)
1 Man - Sudc 0,00 7 Na Khat 0,17
2 Bac Liing Hoai 0,01 8 Na Bép 0,60
3 Nam Liing Hoai 0,01 9 Na Tum 0,66
4 Tay Phia Khao 0,04 10 Liing Vang 0,73
5 Binh Chai 0,26 11 Phu Sap 0,79
6 Peo An 0,44 12 Ba Bo 0,88
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- Cac diu hiéu vé khoang vat quing: két qua
phan tich microsond va QPPL-EPMA trén cac
khodng vat quing mo Cho Dién, mé B6 Ludng
trong sphalerit ham lwgng Fe cao 10 -11% chirng
td quang dwoc thanh tao & nhiét dé cao, mat khac
trong sphalerit In dat t&i 0,105%, Bi la nguyén to
c6 ham lugng cao trong galenit mo6 B6 Ludng 1,63
- 2,34%. biéu d6 chirng to quing hda thudc déi
dwdi, déi trén da bi bao mon manh. Con lai cic mo
khac nhw Bic Liing Hoai, La Point, Binh Chai, Tay
B6 Ludng, Man Sudc quing hda van thudc déi giira.

Két qud xac dinh ty 1é khoang vét
galenit/(galenit + sphalerit) cling cho thay galenit
tang dan tir trung tAm nép 16i Phia Khao (Phia
Khao, B6 Pen) vé phia canh nép 16i (Binh Chai, Déo
An, Pam Van), diéu d6 c6 thé du doan do sau boc
mon & phan dinh nép 16i Phia Khao 16m hon & cac
khu virc Binh Chai, DPAm Van, Déo An. Két qua phan
tich don khoang sphalerit & cic mé viing Cho Bon,
ham lwgng Fe & Pu Sap (10,06%), Na Bop (9,54%),
Na Tum (7,89%), Ba B6 (8%), Liing Vang (8,89%),
ham lwong Mn cao & cic mo Pu Sap, Na Bop (0,14
- 0,53%), cac mo6 Na Tum, Liing Vang va Ba B c6
ham lwong thip (0,06 - 0,09%) In trong sphalerit
& Pu Sap 0,12 - 0,14%. & Ba Bo 1a 0,0 - 0,004%.
Ham lwgng Sn trong sphalerit & caic mé Na Bép, Na
Tum va Pu Sap kha cao (0,002 - 0,38%);
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trong khi d6 & khu Ba B6 khong c6. Tir nhirng két
qua trén c6 thé nhin dinh, phan 16 cia mé Ba Bo
thudc déi trén, nhw viy day la dién tich c6 trién
vong ton tai quang 4n, sdu hon cac khu khac.

- Di thwong dia vat ly: két qua do tir da xac
dinh dwoc 13 dai di thwong dia phwong yéu, voi
bién do chu yéu 1a 30nT. Cac dai di thwong nay co
thé lién quan voi dit giy, ddi bién doi.

Két qua do trwdng chuyén da xac dinh duoc
10 déi dién tré suat thip, co gia tri dién trd suat
chti yéu nhé hon 200Qm, phat trién dén dé sau
trén 300m, chiéu rong cia déi thay doi tir 50m
dén 600m (Tang Pinh Nam vannk., 2016). Cac d&i
di thworng dién tré sudt thip lién quan véi dut gay,
déi bién doi, dap vo nit né co trién vong chira
quang an, sau.

- Di thwong dia héa: str dung phwong phap
thong ké mot chiéu (Péng Vian Nhi, Nguyén
Phwong va nnk, 2006) va ap dung cong thirc (13,
1b, 1c) xac dinh gid tri bac di thwong cho cac
nguyén to chi thi trong tim kiém quang chi kém
khu vic Chg Bén - Cho Bién (Bang 3) (Tang Pinh
Nam va nnk., 2016).

Dua vao két qué 14y mau kim lwgng thit sinh,
da thanh 1ap céac so d6 di thuwong dia héa thir sinh
(Tang Pinh Nam va nnk., 2016) cho cic nguyén to,
As, Cu, Pb, Cd, Zn...

Bdng 3. Két qud xdc dinh gid tri bdc di thwdong cdc nguyén té chi thi TK Pb - Zn khu vwec Cho Don - Cho Dién.

TT | Nguyéntd | Max | Min |Trungbinh| Bicl | Bacll | Biclll | Hé sb bién thién (V%)
1 As 178,00 | 31,90 86,15 125,18 | 164,20 | 203,23 45,30
2 Cu 55,90 | 5,20 28,70 41,12 | 53,54 65,95 43,25
3 Pb 449,40 | 9,50 112,14 228,30 | 344,46 | 460,62 103,59
4 Sb 187,20 | 26,50 91,39 149,98 | 208,57 | 267,17 64,11
5 Zn 444,10] 19,90 | 119,96 |256,17 | 392,39 | 528,60 113,55
Bdng 4. Hé s6 twong quan cdp giira cdc nguyén té tao qudng khu viec Chor Don - Cho Dién.
Ag As Ba Cd Cu Pb Sb Sn w Zn
Ag 1,00
As -0,02 1,00
Ba -0,13 -0,08 1,00
Cd 0,07 0,44 -0,27 1,00
Cu 0,14 0,02 -0,23 0,50 | 1,00
Pb 0,65 -0,02 -0,18 | 0,07 | 0,24 1,00
Sb 0,87 0,01 -0,09 | -0,01 | 0,12 0,60 1,00
Sn 0,05 0,01 -0,13 0,17 | 0,27 0,24 0,10 | 1,00
w -0,01 0,06 0,09 0,09 | 0,32 0,12 0,04 | 0,26 | 1,00
Zn 0,13 -0,04 -0,29 | 0,81 | 0,61 0,17 0,02 | 0,26 | 0,14 1,00
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Két hop so sanh véi ciu triuc dia chit va
khodng héa cho thiy & khu virc nghién ctru c6 5
trwong di thwong dia héa. Sw phan bé va dac diém
cac trwong di thwong dia héa cd nhirng nét dac
trung sau:

+ Phan phia déng la cac di thwong manh (Na
Tum, Ba B6, Na B6p) va rat manh (Liing Vang), dac
biét c6 thém cac di thwong bac cao cta Sn.

+ Phan phia tay 1a cic di thwong yéu (Na Quan,
Lwong Bang), dwgc thé hién & ham lwong di
thwong thip va don diéu (it bac) va khong cé di
thwong Sn. Du yéu hay manh nhung tat ca cac di
thuong déu phu hop hodc trung véi vi tri khoang
hoa chi - kém da phat hién trong khu vuyec.

Mt khac, mdi trwong di thwomg va cac di
thwong riéng déu phan anh dwoc cac dic diém cau
tric dia chit, tinh chit va mirc d6 khoang hoéa chi
- kém khac nhau.

5.2. Két qua dp dung mét sé bai todn dia chdt dé
lud@n gidi va dw bdo trién vong qudng dn, sdu
khu vwe nghién ciru 5.2.1. Xdc ldp méi quan hé
twong quan gitra cdc nguyén té va giira chiing
voi dj sdu phdn bé qudng

- K&t qua tinh méi quan hé twong quan R
(cong thikc 2, 2) cta Pb va Zn véi cac nguyén to
theo két qua phan tich mau dia héa ICP téng hop
& Bang 4.

Tl Bang 4 cho thay Pb, Zn c6 moi quan hé
chat ché véi Ag, Cd, Sb, Cu va gitra chung cé quan

hé khong chat ché vai W, Sn. Nhw vay, cac nguyén
t6 ¢6 vai tro chi thi cho tim kiém Pb, Zn bang
phwong phap dia héa trong khu vuec 1a Pb, Zn, Sb,
Ag, Cd, Cu.

Mo6i quan hé twong quan giita cac nguyén t6é
véi dO siu tao quang: dé xac dinh moi quan hé
twong quan thong ké cla cac nguyén to va gitra
ching véi d6 siu ton tai quang hoa, tac gia tién
hanh tinh toan chi tiét cho 2 khu Liing Hoai va
Binh Chai. Hé s6 twong quan thong ké cta cac
thong s6 nghién ctru dwoc xac dinh theo cong thirc
2, 3. Két qua nghién ctru thé hién duéi dang ma
tran twong quan cap cho khu mé Liing Hoai (Bang
5) va khu mo6 Binh Chai (Bang 6).

Tl Bang 5, 6 rut ra két ludn sau:

- B6i v6i khu mo Liing Hoai: cic nguyén t6 co
quan hé thuan kha chat ché v&i nhau; trong dé As
c6 quan hé thudn véi do sau tao quang, nguwoc lai
Pb, Zn, S c¢6 quan hé nghich khéng chat ché véi do
sdu tao quang, c6 nghia xudng sdu ham lwong As
tang, ngwoc lai Pb, Zn giam. - B6i véi khu mé Binh
Chai: cac nguyén to6 tao quang c6 quan hé thuin
kém chat ché v&i do sdu tao quang; S va Pb c6 quan
hé kha chit ché véi nhau, phu hop véi két qua
phan tich khoang vat.

- Két qua xac dinh hé sd twong quan néu trén,
cho thay chi c6 thé dién dat m&i quan hé phu thudc
gitra Pb, Zn v&i d6 sau ton tai quang (H) dudi dang
phwong trinh hoi quy phi tuyén (bic 2, 3...) hodc
dang hinh sin.

Bdng 5. Ma trdn twong quan cdp giira cdc nguyén té véi hé sé k va do sdu ton tai qudng khu mé Liing Hoai.

H Pb Zn S As K = Pb/(Pb+Zn)
H 1.00 -0.26 -0.43 032 | 055 0.22
Pb -0.26 1.00 0.68 0.53 0.11 -0.07
Zn -0.43 0.68 1.00 0.77 0.20 -0.41
S -0.32 0.53 0.77 1.00 0.67 -0.25
As 0.55 0.11 0.20 0.67 1.00 0.08
K = Pb/(Pb+Zn) 0.22 -0.07 -0.41 -0.25 | 0.08 1.00

Bdng 6. Ma trdn twong quan cdp giira cdc nguyén té vi hé sé k va do sdu ton tai qudng khu mé Binh Chai.

H Pb Zn S K = Pb/(Pb+Zn)
H 1.000 0.286 0.367 0.367 -0.363
Pb 0.286 1.000 0.169 0.541 0.286
Zn 0.367 0.169 1.000 0.103 -0.624
S 0.367 0.541 0.103 1.000 0.042
K =Pb/(Pb+Zn) -0.363 0.286 -0.624 0.042 1.000
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5.2.2. Xdc ldp phwong trinh hoi quy dién dat sw phu
thudc ctia cdc nguyén t6 Pb, Zn theo do sdu

DE luan gidi va du bao dinh lwong do sau ton
tai quang chi - kém trong khu vue, tién hanh xay
dung phwong trinh hoi dién dat sw phu thudc cta
ham lwong Pb, Zn theo d6 siu ton tai (H) & 2 khu
mé dac trung cho khu vire nghién ctru. Dya vao tai
liéu phan tich miu héa co ban, st dung phwong
phdp binh phwong t6i thi€éu xac 1ap cac dang
phuong trinh héi quy dién dat sw phu thudc ctia
Pb, Zn véi d6 su ton tai quing. St dung cong thirc
8 dé lwa chon phwong trinh héi quy dién dat sw
phu thudc cia Pb, Zn theo chiéu siu (H) phan b6
quang cho khu mo Liing Hoai va khu mo Binh Chai.
Két qua nhu sau:

- Khu Liing Hoai:

+ DOi v6i chi: K&t qua tinh toan da xac dinh
dwoc moi quan hé gitta ham lwong Pb véi do sdu
phéan bé (H) c6 thé quy nap vé dang phwong trinh
hoi quy bac 2: Y = 505,699 - 1,244 +0,001 X2; v&i
hé s6 twong quan hoi quy p = 0,67.
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Hinh 2. Do thi dién dat sw phu thudéc ham luong Pb

Dwa vao phwong trinh hoi quy va d6 thi (Hinh
2), cho thdy quang Pb phén bé tip trung & 2 mic:
mikc trén tir cot + 850m tr¢ 1én bé mit dia hinh
hién tai (quang 16 trén mat) va mirc dwdi (quang
an, siu) ttr cot + 780 m dén cot + 700m.

+ D6i véi kém: Két qua tinh todn cho thiy
phwong trinh héi quy phan anh sy phu thudc ctia
kém (Y) theo do sau (H) hop ly nhit 1a phwong
trinh bac 2: Y=1813,96 - 4,44X + 0,003 X2; vdi hé
sO twong quan p = 0,76. Tlr phwong trinh hoi quy
va do thi (Hinh 3) cho thdy Zn phan b6 tip trung
twong tw chi, mic trén tir cot + 850 m tré 1én va
mic dwdi tir cot + 780 m dén cot + 730 m. Dwa vao
phwong trinh héi quy va d6 thi (hinh 4), cho thay
khac véi khu Liing Hoai, & Binh Chai quang Pb chi
phan bé phén bo tip trung & do sau tir cot + 900
m dén cot+750m.

+ D6i voi kém: Két qua tinh toan cho thiy
phuong trinh héi quy phan anh sy phu thudc cia
kém (Y) theo do sau (H) pht hop nhit 1a phwong
trinh bac 2: Y=-1791,566 + 4,35X - 0,0026X2; v&i
hé s twong quan p = 0,89.
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Hinh 3. Do thi dién dat sw phu thudc ham luong Zn

theo d¢ sdu khu mé Liing Hoai (Y = 505,699 - 1,244  theo d¢ sGu khu mé Liing Hoai (Y = 1813,96 - 444X +

+0,001 X% p = 0,67).
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Hinh 4. o thi dién dat sw phu thudéc ham luong Pb
theo dj sdu khu mé Binh Chai.
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Hinh 5. Do thi dién dat sw phu thudc ham luong Zn
theo do sdu khu mé Binh Chai.
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- Khu Binh Chai:

+ Doi véi chi: Két qua tinh toan cho thiy quan
hé gitra ham lwong Pb v&i d6 sdu phan bé co thé
quy nap vé dang phwong trinh héi quy bac 2: Y = -
384,0 + 0,84X - 0,0005X2; véi hé s6 twong quan hoi
quy p=0,93.

Dwa vao phwong trinh hoi quy va d6 thi (Hinh
5) cho thdy Zn phan b tip trung twong tw chi tir
cot + 880 m dén cot + 770 m.

Tém lai: Két qua xac dinh moi quan hé twong
quan va x4c 1ap phwong trinh hoi quy dién dat sw
phu thudc cta Pb, Zn theo dd siu (H) chi ra rang
trong khu virc nghién ctru, ngoai cac than quang 16
da dwoc phat hién, danh gia hodc thim do, phan
dwdi sdu rat co trién vong vé quang chi - kém, diéu
d6 c6 nghia la trong khu vuc ¢é trién vong vé
quang Pb - Zn 4n, sau.

5.3. Két quad dw bdo tai nguyén

5.3.1. Phwong phdp tinh thdng theo hé sé chita
qudng
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Tai nguyén dw bao (cé do tin cay twong &rng
cip tai nguyén suy doan hay phong doan (334b)
dworc xac theo cong thire 9, 10, 11, 12 va tai liéu
thuc té thu thip dwoc tir dw an (Tang Pinh Nam
va nnk, 2016). Két qua dw bio tai nguyén chi -
kém 4n siu tong hop & Bang 7.

Tl Bang 7, cho thdy tai nguyén quang chi -
kém 4n, siu trong khu virc Cho Don - Cho Bién dw
b4o theo phwong phéap tinh thang dat khoang
62.716 nghin tin, twong rng 3.082 nghin tin kim
loai Pb + Zn, tip trung cht yéu Phia Khao - B6 Pen
LaPointe - Liing Hoai - Man - Sudc, Binh Chai - Cao
Binh, B6 Ludng - Déo An, tiép dén la Liing Chay-
Suéi Teo - Khuéi Khem, Ba Bo, Phu Sap,... 5.3.2.
Phwong phap twong tw dia chit

Tai nguyén dw bao twong trng cip 334b, dwoc
x4c dinh tinh theo cong thirc 13 va 14. Hé so so
twong tw Ej tinh theo cong thirc 15 (Bang 8), dién
tich chudn dworc lwa chon 1a khu vuc Binh Chai -
Cao Binh. Pay la dién tich dwoc nghién ctru chi tiét
va ¢ nhiéu co s& tai liéu dé dy bao tai nguyén
quang 4n, siu so vai cac khu vuee khac. Két qua duw
bao tai nguyén dwoc tong hop & Bang 9.

Bdng 7. Két qud dw bdo tai nguyén chi, kém viing Cho Don - Cho Dién theo phwong phdp tinh
thang theo théng sé chira qudng.

Dién tich|Chiéu sdu|Hé s6 chitra| Thé |TN quang| Ham
, . s . < 3 TN Pb+Zn)
TT| Khumoé dwbio | (nghin | dwbao quang trong (nghm lwong (nghin tin)
m?2) (m) (Kq) |(tan/m3®| tdn) [Pb+Zn (%)
 |Binh Chai- Cao 1300 | 250 0,015 3 7313 5,9 433
Binh
Phia Khao - B6 Pen
2 |La Pointe - Lling 3.100 250 0,014 3 16275 4,8 782
Hoai- Méan - Su6c
3 |B6 Ludng - Peo An 3.100 250 0,013 3 14822 2,9 428
Liing Chay - Sudi
4 Teo - Khudi Khem 970 250 0,014 3 5093 10,1 516
5 |Pam Van 150 100 0,011 3 248 7,0 17
6 |Than Tau 200 100 0,010 3 300 9,8 29
7 |Khuoi Giang 100 100 0,010 3 150 3,8 6
8 [Pu Quéng 300 100 0,010 3 450 2,7 12
9 |Banh Twong 200 100 0,011 3 330 3,5 12
10 |Phu Sap 600 200 0,013 3 2340 8,4 196
11|Na Tum 600 200 0,013 3 2340 4,8 113
12|Ba Bo 2.110 200 0,011 3 7121 3,1 220
13|Na Bop 1.000 200 0,012 3 3600 3,4 121
14|Liing Vang 400 200 0,012 3 1458 6,1 90
15|Na Khit 300 150 0,013 3 878 12,2 107
Tong 14.430 62.716 3.082
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Bdng 8. Mitc d twong tw ctia cdc khu mé dé dw bdo trién vong qudng chi - kém dn, sdu.
[ I1 I1 I\ Vv VI | VII | VIIT | IX X | XI | XIT | XIII | XIV | XV
I 1
IIr 0,88 1,00
I |0,85( 0,91 | 1,00
Iv 10,88 0,72 |0,80 | 1,00
vV 10,29| 0,30 | 0,30 | 0,31 | 1,00
vl |0,44| 0,31 0,34 (0,41 | 0,69 | 1,00
vil {0,60] 0,52 |0,65|0,61|0,46| 0,71 | 1,00
VIII |0,62| 0,56 | 0,74 | 0,64 | 0,38 | 0,51 | 0,94 | 1,00
IX {0,29/0,30|030(034|096|0,77|0,51|0,37|1,00
X (082069 |083|091|034]|046|0,76|0,82|0,35|1,00
Xr (0,80 0,72 0,84|0,88|0,44| 0,56 |0,75|0,74|0,51|0,94|1,00
XII 0,75/ 0,65 (0,76 | 0,82 | 0,46 | 0,65 | 0,80 | 0,74 | 0,53 {0,89|0,95(1,00
X1 |0,76| 0,71 { 0,80 | 0,85 (0,42 | 0,49 | 0,73 (0,73 |0,47 |0,90(0,93|0,96| 1,00
XIv (0,81} 075|085|088|039|058|0,76|0,74|0,47(0,89[0,95|0,92| 0,85 | 1,00
Xv |0,83|0,72 0,78 0,88 0,17 | 0,23 | 0,58 0,68 |0,18|0,91|0,81|0,75| 0,67 | 0,68 | 1,00

[ - Binh Chai - Cao Binh; II - Phia Khao - B6 Pen LaPointe - Liing Hoai- Man - Sudc; I11 - B6 Ludng - Béo An;
IV - Liing Chdy - Sudi Teo - Khuoi Khem; V - DPam Van; VI - Than Tau; VII - Khu6i Giang; VIII - Pu Quéng;
IX - Banh Twong; X - Phu Sap; XI - Na Tum; XII - Ba B6; XIII - Na B6p; XIV - Liing Vang; XV - Na Khit.

Bdng 9. Tai nguyén dw bdo qudng chi - kém khu viec Chgr Don - Cho Bién theo phwong phdp twong tu.

I Tai nguyén |,;. R
STT Khu mé dw bao (Eli{l UC}; trén dién tich He so t; ong I;)lla)\mzluq(;lg ™ (}l;b+z~n)
ghin m?) chun (q0) tw (Ey) +Zn (%) | (nghin tan
1 Binh Chai - Cao Binh 1.300 1,00 59 375
2 |PhiaKhao-Bo Pen LaPointe -5 ;5 0,88 48 640
- Liing Hoai - Man - Su6c
3 B6 Ludng - Peo An 3.100 0,85 2,9 371
Liing Chay - Su6i Teo -
4 Khudi Khem 970 0,88 10,1 420
5 DAm Van 150 0,29 7,0 15
6 Than Tau 200 0,44 9,8 42
7 Khuoi Giang 100 487 0,60 3,8 11
8 Pu Quéng 300 ’ 0,62 2,7 25
9 Banh Twong 200 0,29 3,5 10
10 Phu Sap 600 0,82 8,4 201
11 Na Tum 600 0,80 4,8 113
12 Ba B0 2.110 0,75 3,1 239
13 Na Bop 1.000 0,76 3,4 125
14 Liing Vang 400 0,81 6,1 97
15 Na Khit 300 0,83 12,2 148
Tong 14.430 2.831
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T Bang 9, cho thiy tai nguyén dw bao quing
chi - kém 4n sau trong viing Cho Pon - Cho Pién
theo phwong phap twong tw dia chit dat khoang
2.831 nghin tdn kim loai Pb + Zn, tip trung cht yéu
& Phia Khao- B6 Pen, LaPointe- Liing Hoai- Man -
Sudc, Binh Chai - Cao Binh, B6 Ludng - Déo An; tiép
dén la Liing Chay-Sudi Teo-Khudi Khem, Ba Bo,
Phu Sap,...

Két quad dw bio bang phwong phap sinh
khodng dinh lwong cho thiy téng tai nguyén
quang an, siu trong khu vwc kha 16n, khoang
2.831 nghin tin dén 3.082 nghin tin (Pb + Zn).

6. Két luin va kién nghi

6.1. Két ludn

Két qua nghién ctru cho phép rit ramot s6 két
luan:

- Yéu t6 khéng ché valién quan quidng héa chi
- kém trong khu vuc nghién ctru la magma, ciu
trdc kién tao va thach dia ting. Tuy nhién, doi véi
mdi kiu quing thi vai trd cla cac yéu t6 nay la
khac nhau. Nguyén t6 chi thi tim kiém quang chi
kém trong khu vuc 1a Pb, Zn, Sb, Ag, Cd, Cu.

- K&t qua nghién ctru cho thay hau hét cac doi
quang (than quang) c6 mitrc d0 béc mon thudc
phéan trén dén phan giita. K&t qua do dia vat ly chi
rarang quang chi - kém trong vilng Cho Don - Chgr
Dién c6 thé ton tai dé€n do sau tir 100 m dén 500 m
(B6 Ludng - Béo An) so véi bé mat dia hinh hién
tai.

- Két qua phéan tich moi quan hé gitta quang
héa theo dd siu ton tai (H) bang md hinh théng ké
hai chiéu cho thay quéng chi - k&m trong khu vuc
nghién ctu chu yéu tip trung tir cot +900m dén
c6t+770m (phan 16 trén mit) va do cao dwdi cot
+770 m dén cot+ 300 m (phan quidng 4n siu), c6
thé con sdu hon.

- Két qua dw bao tai nguyén quang 4n siu theo
phwong phap sinh khoang dinh lwgng (tinh tir Ao
siu 100 - 500m so véi bé mat dia hinh hién tai,
twong rng do siu tlr c6t +770m dén cot +300m)
la kha 16m, khodng 2.831 - 3.082 nghin tin (Pb +
Zn). Tai nguyén tip trung chu yéu & Phia Khao- B6
Pen, LaPointe - Liing Hoai - Man - Sudc, Binh Chai
- Cao Binh, B6 Ludng - Péo An; tiép dén la Ling
Chdy - Sudi Teo - Khu6i Khem, Ba Bo, Phu Sap.

6.2. Kién nghi

- Khu vuc nghién cru c6 tiém nang l6n vé
quang chi - kém cla nwéc ta, cin tiép tuc dau tw
diéu tra danh gi4; dic biét quing 4n, sdu nham gia
ting tai nguyén quang chi - kém cho dat nuéc noi
chung, khu virc nghién ctru ndi riéng. Truwdc mat,
d6i véi quang chi - kém can tp trung nghién ctru,
diéu tra danh gia & cac khu Khao - B6 Pen,
LaPointe - Liing Hoai - Man - Sudc, Binh Chai - Cao
Binh, B6 Luéng - Déo An; tiép dén la Liing Chay -
Suéi Teo - Khubi Khem, Ba B6, Phu Sap.

- D€ diéu tra danh gid quang an, siu cin ap
dung t6 hop phwong phap nghién ciu ciu tric
chtra quang, két hop phwong phap dia hoa, dia vat
ly va mot s6 bai toan dia chit dé€ khoanh dinh dién
tich trién vong va dw bao d6 sau ton tai quang; Can
ki€m tra bang mot s6 16 khoan sau d€ kiém chirng
két qua du bao theo tai liéu dia chit - dia hoa - dia
vatly va cac phwong phap toan dia chit trong luin
giai va du bao trién vong quang an, siu trinh bay
trong bai bdo nay.

Loi cam on

Noi dung bai bdo nhdm céng bé mot s6 két
qua nghién ctru méi dat dwgce trong qua trinh thyc
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Téc gid chin thanh cdm on Vién Khoa hoc Dia chit
va Khoang san tao diéu kién cho ching tdi tham
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Tai liéu tham khao
Nguyén Tun Anh, 2010. C4u truc dia chit va tiém

ning quing Pb - Zn dang tAng mién Déng Bac
Bo. Tap chi dia chdt, s6 320, Ha Noi.

D0 Qudc Binh, 2005. Nghién ctru xac 1ap trién vong
quang chi- kém, vang va cac khoang san khac
di kem vung Phia Da-Na Cang, cac tinh Cao
Bang va Bic Kan. Cuc Dia chdt va Khodng sdn
Viét Nam, Ha Noi.

H6 Vwong Binh, 1974. Bao cido “Ap dung cac
phuwong phap dia hoa tim kiém chi kém ving
Cho DPon, Bac Thai”. Vién Khoa hoc Dia chdt va
Khodng sdn, Ha Noi.

Dwong Cong Khiém, 1984. Bao cao “Két qua cong
tac tham do ti mi cac mé quang oxit va sulfua



Nguyén Phwong va nnk./Tap chi Khoa hoc Ky thudt Mé - Pia chdt 58(5), 363-378 377

chi kém Cho Dién - Bic Thai”. Trung tdm Luu
trir thong tin Pia chdt, Ha Noi.

Tang Dinh Nam, Chu Van Lam, Nguyén Phwong,
2016. Banh gia trién vong khodng san an, siu
(Pb-Zn, Au-Sb) va cac khoang san khac & cac
vung c6 trién vong thudc dong nam déi Lo
Gam. Vién Khoa hoc Pia chdt va Khodng sdn.

Nguyén Vin Niém, Mai Trong Tu, D6 Dtrc Nguyén,
Nguyén Van Hoc, Nguyén Minh Long, Poan Thi
Ngoc Huyén, Nguyén Van Luyén, 2010. Nghién
ctru xac lap co s& khoa hoc dé xiy dwng cac mo
hinh thanh tao quing chi - kém & mién Bic Viét
Nam. Vién Khoa hoc Dia chdt va Khodng sdn.

DPong Van Nhi, Nguyén Phwong, Nguyén Vin Lam,
Lwong Quang Khang, 2006. Phwong phap xtr ly
thong tin dia chat. Bai gidng dung cho hoc vién
cao hoc va nghién ctru sinh nganh kj thuat dia
chat. Trwrong dai hoc M6 - Dia chat.

Ding Xuin Phong, Nguyén Phwong, 2008. Bai
giang Phwong phap tim kiém va dy bao dinh
lwong tai nguyén khoang san. Trudng Dai hoc
MG - Pia chdt, Ha N9i.

Ping Tran Quan, Nguyén Xuan Trudng, 1993. Bdo
cado tong hop khodng san phan diéu chinh
phwong an tim kiém danh gia Pb - Zn ving Cho
bién - Cho Pon. Trung tdm Lwu triv thong tin
Dia chdt, Ha Noi.

Nguyén Kinh Quéc, 1974. Dia chit va Khoang san
1:200.000 t&r Bac Can (F-48-XVI). Cuc Dia chdt
va Khodng sdn Viét Nam, Ha Noi.

Tran Van Tri, Thai Quy LAm, Phan Cu Tién, 2009.
Tai nguyén khoang san Viét Nam. Cuc Pia chdt
va Khodng sdn Viét Nam, Ha Noi.

Nguyén Xuan Trwong, 1995. Bdo cio két qua tim
kiém danh gia chi - kém ving Nam Cho Don,
Bac Thai. Trung tdm Lwu tri thong tin Dia chdt,
Ha Néi.

Lir Iu. V., 1984. Nguyén tic va phwong phap danh
gia d6 siu ton tai (phin bd) cac mod ngudn goc
nhiét dich cta kim loai mau va hiém.
Leningrad. Ban tiéng Nga.

Trophimov, N. N,, Rutrkov, A. I,, 1999. Tim kiém
cac mé khoang san bang phuwong phap dia hda.
Ban tiéng Nga.

ABSTRACT

Application of some geological properties for surveillance prospects
and Pb-Zn prospects for landscape only
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This article introduces research/studies results obtained by the application of traditional and the
lastest methods to predict the depth occurresce and assess the prospect of lead and zinc ores in Cho Pon -
Cho bien area. The results of the study draw the following conclusions: (1) The factors controlling and
involving lead - zinc ore mineralization in the research area are magma, tectonic structure and stratigraphic
lithosphere; (2) In the research area, the Sb, Ag, Cd, Cu elements are closely related to Pb and Zn. To find
zinc lead ore in the area by geochemical method, in addition to Pb, Zn needs to use the combination of
elementary indications is Sb, Ag, Cd, Cu. That most of the ore zone (ore bodies) have the degree of
denudation from the middle part to the upper part. Using a two-dimensional statistical method to determine
the correlation between the ore - forming elements and the depth of ore occurrences in the area and to



378 Nguyén Phwong va nnk./Tap chi Khoa hoc Ky thudt Mé - Pia chdt 58(5), 363-378

permit the prediction of the ore's depth; (3) Results from equation of regression show that lead-zinc ore is
mainly concentrated from cost + 900m to cost+ 770m (upper surface) and from cost +770 m deep up to
cost+ 300 m (hidden ore, deep) or deeper. Two - dimensional statistical method was used to determine the
correlation between the ore-forming elements and the depth of ore occurrences in the area and to permit
the prediction of the ore's depth. Research results show that lead - zinc ore is mainly concentrated from +
900m to + 770m (surface) and from +770 m deep (hidden ore, deep) up to + 300m or deeper; (4) The results
of hidden ore resources forecast by quantitative forecasting method (from the depth of 100 - 500m
compared to the current terrain in each area, respectively from the cost + 770m to cost + 300m) in the area.
The research areaisabout 2,831 - 3,082 thousand tons (Pb + Zn), corresponding to the surface that has been
investigated and explored, mainly concentrated in Phia Khao - Bo Pen, LaPointe - Lung Hoai - Man - Suoc,
Binh Chai - Cao Binh, Bo Luong - Peo; next is Lung Chay - Suoi Teo - Khuoi Khem, Ba Bo va Phu Sap.





