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This paper initially clarified the context of primary gold mineralization in
the Attapeu area, Lao People’s Democratic Republic. It proposed the
priority for the exploration, using the conventional technique combined
with the geological mathematic method. The research essentially
summarized that the study area had a complex geological and structural
setting; the mineralization zones or gold orebodies most likely formed as a
lens shape and/or mineralized single vein or vein zone, extending from a
few tens of meters to greater than 500 meters long, within a single dipping
angle of 459+80%; the geometric of orebodies likely illustrated as small to
medium size. The mineralization zone significantly extended following the
geological setting, indicating consistent to the strongly inconsistent group
(Vm = 8.9+116.8%). Medium- to high-grade gold ores are commonly found
in each ore body and identified as a homogeneous to strongly
inhomogeneous group (Vc = 583+785%). Regarding the exploration
criteria, exploring primary gold mineralization in the Attapeu area fits well
with the mineral exploration group Ill. To estimate the ore reserve in
category 112 significantly requires conducting the parallel exploration grid
or rectangular grid with the exploration grid interval of 40+60 meters
within the space of the exploration grid line between 20 to 30 meters. The
exploration guidelines proposed in this research are efficiently applicable
for exploring other primary gold mineralization elsewhere with the
geological settings and mineralogical characteristics identically to the
primary gold mineralization in the Attapeu area.
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TOM TAT
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Ttr khoa:

Attapeu,

Lao,

Mang lwéi tham do quang
vang goc,

Nhom ma.

Bai bdo gidi thiéu két qud xdc Idp nhém mé va mang lwéi thdm do vang géc
vung Attapeu, nudc Cong hoa Ddn chi Nhan ddn Lao bang to h(rp phmmg
phap truyen thong, két hop phwong phap todn dja chdt. Két qud nghién ctiu
riit ra mot s6 két ludn sau: Ving nghién ctru cé cdu tric dia chdt kha phu'c tap.
Cdc thdn quang dang thdu 'kinh, dang mach, hodc doi mach, kéo dai tir vai
chuc mét dén hon 500 m, cdm dom nghiéng véi goc déc 450 - 809, quy mé cdc
than qudng thudc loai nhé dén trung binh. Chiéu day thdn qudng phdn b6
thudc logi on dinh dén rdt khéng én dinh (Vm = 89+116,8%). Ham luong Au
trong cdc thdn qudng thudc loai trung binh dén giau va phdn bé khéng dong
déu dén ddc biét khong déng déu (VC 58,3+785%). Xéttheo phu'O'ng dién gay
kho khdn trong thdm do, thi mo vang goc Attapeu duwgc xép vao nhém mé
tham do I1I. D€ thadm do dat yéu cdu tinh triv lwong cdp 122, hop ly nhdt st
dung mang lwdi tuyén song song hodc dang hinh chit nhdt, véi khodng cdch
tuyén 40+60 m, céng trinh trén tuyén 20+30 m. Mang lwdi tham do dé xudt
trong bai bdo cé thé str dung dé tham do cdc mé vang goc c6 ddc diém dia chdt
khodng sdn twrong tw kiéu mé vang goc Attapeu.

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

1. Mé& dau

hinh thanh quang héa ndi sinh; trong d6 c6 vang
goc vung Attapeu. Theo cac két qua diéu tra danh

Vung Attapeu thudc mién nam nwérc Cong hoa
Dan chti Nhan dan (CHDCND) Lao, c6 c4u truc dia
chat kha phirc tap, hoat ddng magma, kién tao xay
ra manh mé la yéu t6 quan trong trong qua trinh

“Tdc gid lién hé
E - mail: houmphavanhptc@gmail.com
DOI: 10.46326/]JMES.2022.63(1).01

gia va thdm do dia chit trong thoi gian gan day (Do
va nnk,, 2014; 2015; Bui, 2020) da xac dinh dwoc
02 mo va mot s6 diém quang (hodc diém khoang
héa) vang géc trong viing Attapeu. Cac than quang
chtl yéu dwgc ciu thanh béi cdc mach thach anh -
sulfur chira vang. Hién tai, co s& vé tai liéu, kinh
nghiém diéu tra danh gi4, tham do quang vang géc
trong vung ndi riéng va & nwé¢c CHDCND Lao noéi
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chung con nhiéu han ché, thiéu dong bg; diéu dé
can tré khong nho trong viéc st dung phwong
phap dé6i sdnh hodc phwong phap twong tu (theo
quy pham) dé xac lap nhém mo va mang lwéi tham
do. Vi vay, viéc nghién cru xac 1ap nhom mo va
mang luéi thidm do nham gép phan nang cao hiéu
qua va do tin cdy cta cong tac tham do khoang san
vang gdc trong vung 1a rit can thiét. Thuc tién
thdm do cac mo6 khoang san trén thé gidi va &
CHDCND Lao cho thiy, dic diém ciu truc dia chit
mo, hinh dang, kich thwéc, diéu kién thé ndm, cling
nhw dic diém bién hoa cia cac thong sé dia chat
cong nghiép thin quing l1a nhirng yéu t6 co ban
anh hudng quyét dinh dén viéc lwa chon phuwong
phap va hiéu qua cta cong tic tham do. Trong boi
canh do, viéc nghién ctu ng dung cac tién bd
khoa hoc dé xac 1ap nhém moé va mang lwéi tham
do, nham gbp phan nang cao hiéu qua cong tac
tham do vang goc vung Attapeu khong chi c6 y
nghia khoa hoc, ma con gép phan dap trng yéu cau
do thwec té€ doi hoi.

2. Khai quat vé dac diém dia chit va khoang
san vung nghién ciru

Vung Attapeu c6 ngudn géc tir Gondwana boi
két trong Paleozoi - Mesozoi thuéc mang thach
quyén A - Au tiép giap cic mang An D6 - Australia
& phia tay nam, Thai Binh Dwong & phia dong qua
cac ranh gi¢i hoi tu (Metcalfe, 2016). Cac khu vyc
nay bao gébm cac dia khu lién hgp Viét - Trung,
Dbong Dwong; trong d6, c6 cac craton Tién Cambri,
cac dai tao nui va cac ciu tric chong géi cé tudi
khac nhau (Tran va nnk., 2020).

Tham gia vao ciu truc dia chit ving nghién
ctiru c6 cac thanh tao (Hinh 1) (Intergeo, 2009)
sau:

Gidi Proterozoi - Paleozoi gobm: Hé Cambri,
théng trung - hé Ordovic, théng ha (€2-01), gbm
cac da phién sericit, da phién thach anh - sericit, da
phién thach anh - muscovit. Cac da phién sericit,
da phién thach anh - sericit, cat san két, cat két
thudc hé Ordovic, thong thwong - Hé Silur (03-S)
phan bo & phia tdy nam khu viee Namxuan.

Gidi Kainozoi, Hé Dé t& (BQ), phan bé mot
phan & phia déng khu vuc Vangtat, thanh phén
gbm bazan oliovin, bazan porphyr, ciu tao khoi.

- Magma xam nhap: Trong vung nghién cttu,
magma xam nhip phat trién manh, véi thanh
phéan kha da dang. Thanh tao xdm nhép granit tudi

Devon (yD) phan bé & phia tiy khu vuc Vangtat,
gom cac da granodiorit, granit sing mau, ciu tao
khéi. Thanh tao xAm nhép granitoid tudi Permi-
Trias sé'm (8.y3.yP-T1), thanh phén tir gabrodiorit,
diorit, granodiorit dén granit phan b6 & phia dong
bac khu virc Namxuan, gdbm 3 pha xAm nhép: i)
Pha 1: granit biotit, granit hai mica; ii) Pha 2: diorit
thach anh, tonalit, granodiorit, granit horblend -
biotit; iii) Pha 3: granit biotit cé hornblend, granit
biotit va granit; va pha dd mach. Thanh tao xam
nhép siéu mafic tui Trias gitra (vT2), phdn bé dién
nho & khu vuc Vangtat, thanh phan pyroxenit,
plagiogranit bi bién dai (tremolit héa, sericit héa,
epidot héa va carbonat héa), ciu tao khoi.

Trong viung, hoat dong kién tao xdy ra kha
manh mé, két qua da tao nén 03 phirc nép udn
chinh: phirc nép 16m Tay Nam Lao; phirc nép 16m
Kaleum; nép 16m ban Nong Viat-ban Bang Ha Noy.

Cac durt gdy phat trién chid yéu theo phuwong
tAy bac - ddong nam, 4 kinh tuyén va dong bac - tay
nam; trong do, hé thdng dut giy tdy bac - dong
nam phat trién manh mé nhit va c6 vai tro khéng
ché cac thin quang vang goc trong vung.

Trong vung Attapeu, da phat hién va xac dinh
dwgc mot s6 mo va cac diém khoang san kim loai
va phi kim loai, phin bé chti yéu & phia dong; gom
vang, dong, sat, chi kém, bauxit, molypden, than
bun, kaolin va d& quy (saphir). Trong d6, vang géc
la khoang san c6 y nghia hon ca.

3. Phwong phap nghién ciru

3.1. Phwong phdp khdo sdt thwc dia, két hop thu
thdp, téng hop xir ly tai liéu

bay 1a phwong phap dwa trén nguon thong tin
so cip va thir cip thu thip dwoc tir cac tai liéu
nghién ctru truedre, k€t hop khao sat thue dia dé xay
duwng luin c& khoa hoc vala co s& div liéu dau vao
cho cac phwong phap nghién ciru tiép sau.

Trong bai bdo, nhom tac gid chi yéu tip trung
thu thap, tong hop tai liéu vé dia chat than quang
va cac tham sé chiéu day, ham lwong Au cho mét
s6 thin quang vang goc chinh tai khu mé
Namxuan (TQ.A.1, TQ.B.4, TQ.B.6) va Vangtat
(TQ.1, TQ.2, TQ.3, TQ.4) dé nghién ctu xac dinh
nhém mé va mang lwéi tham do quang vang géc
vung Attapeu. Pay 1a cac thidn quang chiém tri
lwong/tai nguyén chinh tai 02 khu mé da dwoc
tham do va tinh tri¥ lwong cip 122.



Houmphavanh Phatthana va nnk./Tap chi Khoa hoc Ky thudt M6 - Dia chdt 63 (1), 1 - 14

SO DO PIA CHAT VA KHOANG SAN

VUNG ATTAPEU - NAM LAO

B.Laongam

3 BHouayian

. BKno BThong sd
ONG Blﬂk Il

hbnglmlal 3

BThaan ATTAPEU
K

8 Vatouang

a
ol I CACKY HIEU KHAC , ﬁ Dt gdy nghich : a- Xdc dinh; b - Dy dodn.

3/ 4 Ranh gii dia cht chinh hop. xuyen cit: a- Xic dinh: b- Dy dodn. 2
L b Dut gdy thuan : a- Xdc dinh; b- Dy dodn.

}/:,,{ Ranh gi6i dia chit bat chinh hop; a - Xdc dinh; b - Dy dodn. 7 ,
’

|&

Khu vye mo Vangtat

-+ Ranh gii tuong dd
Ving nghien ciiu
/ Dift gy sau. D

50

it gy khong phan logi : a- Xc dinh; b- Dy dodn.

D P—
0

F F 2 2 B F e

CHIDAN

1.BIA CHAT

He e ti, thang Holocen: Aluvi- proluvi: tram tich song. song 1 gom cuo, cat:
2 Jas om

He Dé ti, theing Pleistocen: Bazan olivin, bazan olivin pyroxen va tuf cia ching
(R0 ] ciess thutng cdu tgo 16 hong, kién trdc porphyr; day 150 - 230m.
- He Neogen, thoi 5

VA tuf ctia ching; day 260 - 300m.
i¢ Neogen, thong Pliocen: Cuoi ket, san ket, cdt ket, bot ket gan ket yéu;

day 50- 150m.

T He Creta,thoing thuong: Cuoi ket, cuoi san ket san ket cdt ket bot ket;
- day 500 - 600m.

TK| He Jura. thong thuong - he Creta: san ket. cdt san ket. ct ket hat nho dén via mau
ximsdng;dy 160-340m

T He Jura, théng ha- theng trung: cdt ket mau xdm, nau d8, bot ket mau ndu 4o, tim

xen it sét ket mau nau, cat ket o voi. bot ket o voi va khodng héa dong: day 600m.

Cic thanh tjo magma khong rd tugi: Da- Diabas:
Zn” | phan chia.

- Thanh tao xam nhap granitoid tudi Trias giita: Granit porphyr, granit, granophyr.

[s

thong Pleistocen: Bazan oliovin, bazan porphyr

[&

[

- Minet| - Lamprophyr khong

- 'He Trias, théng ha - théng trung: cudi ket, san ket, cdt két, bot ket, sét két, da phién
sétxen cdc 16 phun trao ryolit va tuf ciia chiing; day 550 - 1500m.

. ‘Thanh tao xam nhap granitoid tugi Trias sém: Pha 1: granit biotit, granit hai mica.
7 ‘Thanh tao xam nhap granitoid tui Permi - Trias s6m

.;m Pha 4 (pha dd mach): granit aplit (), graflit pegmatit (), kersant® (K).

Pha 3: granit biotit-horblend, granit biotit va granit mau sgc s6.

Pha 2: diorit thach anh, tonalit, granodiorit, granit horblend - biotit

hat vira dén I6n.
Pha I: gabrodiorit, diorit, monzodiorit.

[g

‘Thanh tao xam nhap granitoid tudi Trias sém: Pha 2: granit hat nho, granit aplit.

[s

He Carbon, thng thugng - he Permi, thong ha: Phin tren: dd voi vi hat. dd voi
2] setxen it 16p bot ket va da phiéh set, chifa héa thach; day 500 - 800m.

ié Carbon, thong ha: cdt két, bot ket, sét ket, da phién sét, d4 phigh sét than va

cdc via than; chita hod thach thyt vat; day 280-700m.

m nhap granitoid tui Silur-Devon som: Pha 2: granit biotit - hornblend, granit

iotit.

am nhap granitoid tudi Silur - Devon sém: Pha I: diorit thach anh, granodiorit

[=

- He Ordovic, thong thugng - he Silur: Da phién sericit, 4 phién thach anh - sericit,
cdt san két, cdt két. bot két, da phién thach anh - caleit; day 1580 - 1730m.

Heé Cambri, théng trung - hé Ordovic, théng ha: dd phién thach anh - sericit, thach
JE==== anh- muscavi, da phién thach anh - mica. cdt ket b bieh chat: day 1400-1800m.
- Thanh tao xam nhap mafic tudi Paleozoi s6m: Gabro - amphibol va gabro.

‘Thanh tao x4m nhap siéu mafic tudi Paleozoi sém: Perydotit, pyroxenit, serpentinit.

[s

[=

Gidi Proterozoi: Gneis biotit, gneis hai mica. plagiogneis muscovit, d phién thach
anh - biotit, d phiéh ket tinh; day I6n hon 430m.
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Hinh 1. So d6 dia chdt va khodng sdn viing Attapeu, CHDCND Lao (Intergeo, 2009).

3.2. Phwong phdp twong tw hodc phwong phdp
déi sanh

Ap dung phwrong phép twong tu dia chat hoic
phwong phap déi sanh véi quy dinh 1a dwa trén co
s& cac mo cung loai hinh nguon géc va dwoc thanh
tao trong boi canh dia chat twong ty nhau. Péng
thoi cac than quang c6 hinh théi ciu tric, thanh
phéan vt chit, mirc do bién déi cia cac thong s6
dia chat cong nghiép (chiéu day, ham lwong thanh
phén c6 ich) twong ty nhau.

3.3. Phwrong phdp todn dia chdt
3.3.1. Phwong phdp théng ké mét chiéu
St dung phwong phap toan thdng ké mot

chiéu dé mé ta quy luat phan bg thong ké cta cac
thong s6 dia chat cong nghiép thin quang, la cac
thong s6 co ban dé ludn giai va phan chia nhém
mo tham do. Pong thoi phwong phap con dwoc st
dung dé xac dinh s6 lwong céng trinh thim do cin
thiét &rng v&i do tin ciy cho trude.
S6 lwong cong trinh thdm do can thiét xac
dinh theo cdng thirc (Prokofev, 1973):
(Vi + VA)E?
= —Az
Trong d6: A - sai s6 twong d6i cho phép doi
Vi tirng cap trir lwong can dat dwoc trong tham
do; t - hé sb xac xult; V,, V. l1an lwot 13 hé s6 bién
thién chiéu day, ham lwong ctia thin quang cin

@)
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danh gia, xac dinh theo cong thirc:
o,

Ve ==100(%) @

om [EOR ®

Trong dé: o, - quin phwong sai; X;- chiéu day,
ham lwong tai cong trinh i; X - chiéu day, ham
lwong trung binh; n - s6 lwgng cong trinh khong
ché than quing.

Theo Prokofev (1973), trong thuc té, do dién
16 thdan quang khong phai 1a dang hinh hoc don
gian; do d6, ong dé nghi can s dung hé so diéu
chinh do hinh dang méo mé ctia dwong 16 than
quang. SO lwong cong trinh tham do (Ner) cin thiét
dworc xac dinh theo cong thikc:

NCT =NK (4)

Trong do: K - hé so tinh dén mirc d6 méo méd
ctia dwong 16 than quang, thwong chon K= 1,15; N
- s6 cong trinh tinh toan theo cdng thic (1).
Mat d6 mang lwéi tham do (Sy) 1a dién tich do
1 cong trinh tham do khong ché, xac dinh theo
cong thirc:
S

Sy =—
°7 Ner

)
Trong dé: S - dién tich thin quing can tham
do (m?); N¢r - s6 lwong cong trinh tham do, xac
dinh theo cong thirc (4).
Gia str khoang cach b6 tri tuyén tham do la (a)
va khodang cach giira cac cong trinh trén tuyén la
(b), ta co:

Sp=aXb;thay b=a Xy, tacd So=a?Xly (6)

Vi 1 1a chi s6 di hwéng hinh hoc thin quing
trén binh d6, xac dinh theo cong thirc: In» = A/B (A
- chiéu dai thin quing theo duwomg phwong; B -
chiéu rong than quang theo hwéng doc).

3.3.2. Ham ngdu nhién 6n dinh

Ban chit clia phwong phap 1a nham xac 1ap
hop phan twong quan khéng gian va hop phin
bién d6i ngAu nhién cta cic thong s6 dia chit than
quang. Trong tham do dia chat, hop phan bién doi
ngau nhién cta dai lwong nghién ctu cé y nghia
dac biét quan trong, la nguyén nhan giy nén sai s6
ngau nhién trong duw doan chit lwong va tinh triv
lwong/tai nguyén khoang san. Do d6, hAm ngau

nhién 6n dinh 1a mot trong s6 phwong phap toan
dwoc nhiéu nha dia chit tham do ctia Nga (Lién X6
trwdc day) va & Viét Nam str dung dé xac dinh dac
tinh di hwéng (chi s6 di huwéng 1) va kich thuée déi
anh hwdéng (H), lam co s& lya chon hinh dang
mang lwéi va khodng cach bé tri cong trinh tham
do.

D€ xac dinh mang lwdi tham do theo phwong
phap dua trén co sé ly thuyé&t hAm ngiu nhién 6n
dinh, cin thwc hién cac ndi dung theo trinh tw sau:

- Bwéc 1: Thiét 1ap ham twong quan khong
gian Kg). Ham twong quan khéng gian 1a ham phu
thudc vao bwérc va hwéng quan sat, xac dinh theo
cong thirc:

M fixy = X [feriam — X] )

Trong dé: n - s6 lwong diém quan sat; h - bwéc
quan sat; f,,) va f(x,,,) la gid tri cda thong s6
nghién ctru tai di€ém i va i+h; X - gia tri trung binh
ctia théng sd nghién ctru.

- Bwére 2: Xac dinh ham ty twong quan dinh
mirc Ry thwe nghiém theo cong thirc (Prokofev
A.P,1973):

Ry = Kny/ 0 3)

Ham tw twong quan ly thuyét R*s tinh theo
cong thirc:

Ry =e™" ©))

Trong d6: a - hang s6, xac dinh theo cong
thitrc:
K
a= i=1 lkan(hL)I (10)
Yi=1hi

Cac ky hiéu khac da cé chi dan & trén.

Ham twong quan dinh mc cho phép tach
phwong sai ban d4u (phwong sai chung) thanh hai
hop phan: hop phan phwong sai khong gian (ox?)
va hop phan phwong sai ngiu nhién (o;?), theo
cong thirc:

o’ =02.R2(h); 0.7 = o? (1-R2(h)) (1D

Khi buéc quan sat (h) ting thi o2 4 va o2 T
dén mot khoang cach nao dé o? — 0 thi Ry — 0;
khi d6, dai lwgng nghién ctru dwgc xem la khong
c6 quan hé twong quan khong gian.

- Bwdre 3: Dwa vao két qua tinh Rgy) va R ) xay
dwng do thi trong quan khéng gian (Hinh 2).
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R'up

{
2

Hinh 2. M6 hinh ham twong quan khéng gian
R[h) va R*(h).

Trén truc hoanh thé hién khodng cach buéc
quan sat (hy), truc tung la gia tri Rpy va R*my. Tai vi
trf Ry giao cit db thi 26; hodic (361) (o =1‘—\/§) ha
dwong vudng géc xudng truc hoanh, gia thiét cit
truc hoanh tai I. Khoang cach OI la kich thwéc doi
anh hwdng can xac dinh (H = OI) (Hinh 2).

bé xac dinh dic tinh di hwdng cia khoang san
lam co s& lwa chon hinh dang mang lwéi tham do,
thuong st dung hé s6 di hwéng (1), xac dinh theo
cong thirc:

Hy
=4,

Trong dé: Hq - kich thwéc déi anh hwdng xac
dinh theo dwdng phwong (m); Hy - kich thuéc déi
anh hwdng theo hwéng déc cia thian quang (m).

Duwa vao kich thwéc déi anh hwdng (H) va chi
s0 di hwdng I dé lwa chon hinh dang va khoang

I (12)

0 m!

cach bo tri céng trinh tham do.
4. Két qua va thao luan

4.1. Xdc ldp nhém mé tham do
4.1.1. Bdc diém hinh thdi - cdu tric thdn qudng

Téng hop ti liéu tir cAc cong trinh trudc (DS,
2014, 2015; Bui va nnk.,, 2020), két hop két qua
nghién ctu bé sung cia nhém tac gia, cho thay
quang vang goc vung Attapeu chu yéu phan bd
trong déi dap v ctia da diorit va da tram tich luc
nguyén bi bién déi thach anh hda, sericit héa,
chlorit hoa, phan bé doc theo déi dap vér cla dirt
gdy phuong tiy bac - dong nam.

Than quang vang goc vung Attapeu c6 2 ki€u
hinh théi, ciu tric chinh 1a dang mach don 1é va
dang déi mach (Houmphavanh va nnk., 2018).

bic diém chung cda thin quang dang mach
don 1€ 1a tap hop cac mach, vi mach thach anh -
sulfur chivra vang, bao quanh la déi da bién doi
nhiét dich (thach anh héa, sericit hoa, chlorit hda).
Cac mach quang cht yéu hinh thanh theo kiéu 1ap
day khe nit tach, gin nhw chinh hop véi da vay
quanh. Ranh gi¢i gitva than quang véi da vay
quanh twong doi ré rang, kich thwéc cia mach
thach anh - sulfur chi¥ra vang bién d6i kha phirc
tap. Thanh phin cidc mach quang kha don gian,
cht yéu la thach anh c6 x4m tan cac khoang vat
sulfur (Hinh 3). Ham lwong Au trong cac than
quang thay dai tir 0,8+3,5 g/T (khu virc Namxuan)

CHI DAN

Hinh 3. Than qudng dang mach don 1é - M6 Vangtat (D6, 2014,).
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quang thay dai tir 0,8+3,5 g/T (khu viec Namxuan)
va 0,1+41,5 g/T (khu vuc Vangtat) (D6 va nnk,
2015; Bui va nnk., 2020).

Than quang dang déi mach la tap hop cac vi
mach, mach nhoé thach anh - sulfur, tdp trung
thanh déi rong tir 0,5+10 m, chiéu dai tir vai mét
dén hon chuc mét. Cac mach, vi mach thach anh -
sulfur chira vang thuong bi dap v, ca nat. Bao
quanh 1a déi da bién d6i nhiét dich (thach anh hoa,
sericit héa, chlorit héa) cé chira vang (Hinh 4).
Thén quing dang d&i mach c6 ciu tric rit phic
tap, phu thudc vao dic diém ciu tric cac khe nit
trwde khi bi cic khoang vat quing 1ap day. Than
quang bao gbm cac vi mach thach anh phan nhanh

rat phirc tap, gitra cac vi mach con cé cic 6, thiu
kinh, d4 bién ddi vdy quanh chira quing. Ham
lwgng Au trong cac than qudng tr 0,8+65,9 g/T
(khu Namxuan) va 0,5+26,6 g/T (khu vuc
Vangtat) (Pd va nnk., 2015; Bui, 2020).

4.1.2. Bdc trung phdn b6 thong ké cdc théng sé dia
chdt cong nghiép thdn qudng

Tir két qua phan tich, tién hanh thiét 14p toan
do6 tan suat (Hinh 5) va cac dic trung phin bo
théng ké (Bang 1) ham lwong Au theo mau don.

T cic toan do (Hinh 5), két qua kiém nghiém
mo hinh phin bé théng ké va két qua trinh bay
trong Bang 1, rit ra mot s6 nhan xét sau:

VLNX30/3

T T
1m 2

T T 1
3 4 5

CHIDAN D4 xam nhap bi bién déi Vi mach thach anh - sulfur chira vang

200270 Thé ndm

Hinh 4. Than qudng dang déi mach, vi mach - M6 Namxuan (Bui, 2020).

Thn sudt
o N o O ©

111 1.74 236 2.99
Gid tri trung binh khoang

Tan sudt
R V-

1.60 3.03 4.46 5.89 7.32
Gia tri trung binh khodng

a) Todn dé tin sudt xudt hién ham lweng Au, TQ.A.1

- M Namxuan

b) Todn dé tin sudt xudt hién ham lwong Au, TQ.B.4
- Mé Namxuan

TAn suat
[
o wn © in

3.63 10.70 17.77 24.84 31.90 3897
Gid tri trung binh khoang

=
=

TAn suit

1447 20.22 2597

2.97 8.72
Gid tri trung binh khoang

€] Todn do tin sudt xudt hién ham lwong Au, TQ.1 -

ma Vangtat

d) Todn d6 tin sudt xudt hién ham lwong Au, TQ.3 -
mé Vangtat

Hinh 5. Todn do tdn sudt xudt hién ham lwong Au trong cdc thdn qudng theo mau don.
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- Ham lwong Au trong cac thin quang cong
nghiép vuing nghién ctru tun theo ham phén bé
loga chuin hodc ham gamma; chiéu day phan bd
dang ham phan b8 chuén hoic loga chun;

- Mtrc do bién d6i ham lwong Au thudc loai
khong dong déu dén dic biét khong dong déu (V¢
=58,3+385%) va c6 sy khac nhau kha 16m gitra cac
than qudng. Mirc do bién doi chiéu day cta cac
thadn quang rit khac nhau, tir 6n dinh dén rit
khong 6n dinh (Vim=8,9+116,8%);

- bac diém bién dai chiéu day va ham luwgng
Au trong cac thin quang phu thudc vao dic diém
hinh thai - ciu tric cia ching. Nhin chung, su bién
doi chiéu day va ham lwong Au trong cac thin
quang dang mach don 1é 6n dinh hon so véi cac
than quang déi mach, déi vi mach.

4.1.3. Két qud xdc ldp nhém maé tham do

Cac tiéu chuin chu yéu dworc str dung dé phan
nhom mo tham do quang vang goc viing Attapeu
téng hop & Bang 2.

Bdng 1. Téng hop cdc tham sé ddc trung théng ké ctia cdc thdn qudng.

Chiu day (m) Ham lwong theo mau don | Him lwong trung binh theo
., | Than (g/T) cong trinh (g/T)
Khu mé o N " R N  ex N A M
quang | Tw+ dén Hésgbién| Tw+dén | Hésgbién | Tw +dén Heé s6 bién
Trung binh  |thién (V%) | Trung binh | thién (V%) | Trungbinh | thién (V%)
0,7+ 2,67 0,8+5,6 0,835
TQA1| L2227 467 | =22 90,0 el 69,5
13 1,47 15
0,31 +6,21 0,8+ 14,5 0,88+7,9
Namxuan |TQ.B.4| —— >~ 58,6 _ 114,0 _— 68,8
2.7 2,29 2,87
0,17 +5 0,6 ~ 354 0,8 + 65,98
TQ.B.6 _ 116,8 _— 385,0 _— 322,8
1,5 3,24 3,71
0,7+ 1,25 0,1+41,5 .13 + 20.
TQ.1 _ 13,6 _ 131,1 LZOSZ 88,7
1,02 8,93 7.57
06 =5 0,1+ 30,6 1,6 - 21,6
TQ.2 64,6 _— 134,1 _— 95,4
Vanetat 1,3 5,56 6,46
angta 07+ 1 0,1+ 31,1 0,95+ 9,18
TQ.3 8,9 _ 106,8 _ 58,3
0,9 7,37 5,06
09 =2 0,5+ 26,6 1,56 ~ 14,5
TQ.4 20,3 _ 123,4 _ 83
1,03 6,15 6,29

Bdng 2. Téng hop cdc tiéu chudn chi yéu stv dung phdn nhém mdé thdm do vang géc khu mé viing Attapeu.

CAu truc dia chAt mo va hinh thai - ciu tric thian
quang

Quy m6 mé, Kich thwéc than
qudng

Mirc d6 6n dinh vé chiéu
day, ham lwong Au

- C4u trdc chd yéu don nghiéng, Cac thian quang
dang mach don hodc déi mach, cdm déc 45+809;
than quang coéng nghiép dang mach, mach thau
kinh, chudi thau kinh xuyén cat da viy quanh.

- Ranh gi¢i than quang va da vay quanh khong rd
rang, chi xac dinh bang két quéa phan tich hoa.

- C4u trac ndi bd than quing twong d6i phirc tap
dén phirc tap, chira mot vai 16p da kep khéng
quang.

- Cac than quing phan bo khéng lién tuc, bién doi
khong ro quy luat.

- Quy m6 mo thudc loai trung
binh, nhd.

- Cac than quang cong nghiép
c6 kich thwéc nhé dén trung
binh, kéo dai theo dwong
phuong tir 100+550 m; theo
hwéng déc trung binh tir
50+100 m; bé day than
quang thay dai tir 0,17+6,21
m; trung binh tir 0,9+2,7 m.

- Chiéu day than quing
bién d6i thudc loai twong
d6i 6n dinh dén rit khéng
on dinh

(Vin = 8,9+116,8%).

- Ham lwong Au trong cac
than quang cong nghiép
bién d6i tir khéng déu dén
dic biét khong dong déu
(Ve = 583+385%).
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Tlr cac Bang 1 va Bang 2 rut ramot s két ludn
sau:

Cac mo vang goc vung nghién ctru c6 ciu truc
dia chat thudc loai phirc tap; cac thin quang cé
kich thuwéc nhé dén trung binh va thé nam thay déi
manh, thuéc nhéom cdm déc nghiéng dén déc
ding.

Chiéu day than quang bién déi twong doi 6n
dinh dén rit khong 6n dinh; ham lwong Au trong
cac than quing céng nghiép bién déi khong dong
déu dén dac biét khdng dong déu.

Can ctr vao cac dac diém da néu, doi sanh véi
quy dinh cta Viét Nam (B6 Tai nguyén va Moi
trwong, 2015; 2017), thi cdc mo vang géc trong
vung nghién ciu dugc xép vao nhém mo loai 111
Daéi véi nhém md 111, yéu ciu trir lwgng can dat
dwoc trong tham do phuc vu lap dw 4n dau tw cong
trinh khai thac la cap 122.

4.2. Xdc ldp mang Iwoi thadm do

4.2.1. Phwong phdp twong tw hodc phwong phdp
déi sanh

Vi két qua phin chia nhdm mo tham do vang
goc vung nghién ciru thudc nhém 111, d6i sanh véi
Théng tw s6 03/2015/TT-BTNMT: “Quy dinh vé
tham do va phan cip trir lwong, cip tai nguyén
khoang san vang goc” ctia Bo Tai nguyén va Moi
truedng (Viét Nam) ngay 13 thang 02 nam 2015, c6
thé st dung mang lwéi tham do dé tinh trir lwong
cidp 122 vang gbc cho vung nghién ctiu theo
phwong phap twong tw (d6i sanh véi quy pham)
nhu sau:

Tuyén bo tri cong trinh khai dao (hao, giéng)
theo dwong phwong tir 20+30 m;

Tuyén bo tri cong trinh khoan, 10 hodc két
hop khoan va 10 theo khoang cach (50+10) m;
coéng trinh trén tuyén theo hwéng déc cach nhau

(30+10) m.
4.2.2. Phwong phdp todn dia chdt

Phan tich mang lwéi tham do theo phwong
phap todn thdng ké: D6i véi nhém mo tham do loai
I1I, dé dat yéu ciu tinh trir lwong 122 bdo ddm do
tin cdy, nhom tac gia chon sai s6 twong do6i xac
dinh trir lwong (chi tinh cho chiéu day va ham
lwong, loai bo sai s6 vé thé trong, dién tich gy ra
trong tinh tri¥ lwgng) la 30%, tirc chon sai s6 gidi
han gan cin trén cho phép cia sai s6 tinh trir
lwong cip 122. Dwa vao két qua tinh toan trong
Bang 1, ap dung cac cong thirc (1, 5, 6) tinh dwgc
s6 lwong cong trinh tham do va mit dd mang ludi
thdm do cho cac thin quing vang géc chiém tri
lwong chi yéu ctia khu mo Namxuan va Vangtat.
Két qua téng hop trong Bang 3.

Tir Bang 3, rit ra mot s6 nhan xét sau:

- Mat do mang lwéi tham do hay dién tich do
01 cong trinh tham do khéng ché d6i véi cac than
quang vang gbc trong 02 khu mé c6 sw khac nhau,
nhuwng khong nhiéu;

- Khodang cach tuyén thim do dao dong 48+60
m, cdng trinh trén tuyén tir 32+40 m. Két qua nay
twong do6i phu hop véi dinh hwéng mang ludi
tham do theo Théng tw s6 03/2015/TT-BTNMT
cua B0 tai nguyén va Moi trueong Viét Nam déi voi
nhém mo tham do loai Il cho quing vang goc.

Phan tich mat d0 mang lwdi tham do dwa trén
co sé& ly thuyé&t ham ngau nhién 6n dinh: Do cong
trinh tham do khdng ché cac than quing con han
ché va phin bd khong theo mang lwéi hinh hoc
nhat dinh. Do d6, dé st dung phwong phap ham
ngau nhién 6n dinh, nhém tic gia st dung phwong
phap noi suy khong gian dé noi suy chiéu day va
ham lwong Au trong thian quang theo tirng diém
cia 6 mang co sé.

Bdng 3. Két qua xdc dinh mang lwéi thdm do qudng vang goc theo phwong phdp thong ké.

Khumé | Than quing S6 l}ro'ng cong Mé\t do tham Khoang cach
' trinh (Ncr) do So (m?) |Theo dwong phwong (m)| Theo hwéng ddc (m)
TQ.A.1 24 2.125 55 38
Namxuan TQ.B.4 29 1.928 55 36
TQ.B.6 42 2.332 60 39
TQ.1 22 1.523 48 32
TQ.2 28 2.193 57 38
Vangtat

TQ.3 14 1.843 53 35
TQ.4 19 2.443 61 40
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Noi dung ctia phwong phéap dwoc tom tit nhw
sau: tir cac gia tri chiéu day, ham lwong Au thu
nhan dwoc & cac cong trinh tham do, tién hanh xac
dinh gia tri cho tirng diém theo 6 mang co s& xac
lap cho tirng than quang (Hinh 6). Kich thwéc 6
mang lwa chon tiy thudc dac diém hinh thai, kich
thwdc va khodng cach giira cac cong trinh da thi
cong. Thong thuwdng, chon kich thwéc 6 mang noi
suy khong 16m hon kich thwére déi anh hwdng hoac
lwa chon theo kinh nghiém. Trong bai bao nay, tac
gia lwa chon theo kinh nghiém, kich thwéc 6 mang
lwa chon la 25x50 m (Hinh 6).

Gia sir diém khdo sat c6 toa do (x; yi) can
chuyén vé 6 mang c6 toa do (xx yx), d€ noi suy tai
liéu cho cac diém cta 6 mang co s&, st dung
phwong phap nghich ddo khoang cach. Gia tri
chiéu day hodc ham lwgng Au tai cac diém 6 mang
co s& dugc xac dinh theo cong thirc:

g

Z=— (13)
n —
"=1Lik

Trong d6: Z - gia tri trung binh ctia thong s6

nghién ctru tai diém k ctia 6 mang da thiét lap; Z; -
gia tri tai diém do thi i; Li - Khodng cach tir diém
k dén diém gan ké c6 gia tri Z.

Duwa vao tai liéu tham do ap dung cong thirc
(13) tinh dworc gia tri chiéu day, ham lwong Au tai
cac diém cia 6 mang co sé. Két qua thé hién trén
Hinh 6. Dwa vao két qua ndi suy trén ap dung cac
cong thirc (7, 9, 12) xac dinh dworc kich thudc déi
anh hwdéng (H) va hé s6 di hwéng (1) theo théng sé
chiéu day va ham lwong cho tirng thin quing
chiém trir lwong, tai nguyén chinh ctia khu viee mé
Vangtat vd Namxuan. Két qua tinh trich dan trong
Hinh 7 va téng hop trong Bang 4.

Tir Bang 4 cho thiy:

Kich thwéc déi anh hwdng cia chiéu day va
ham lwong Au trong cac than quang theo hudng
déc la twong tw nhau, theo dwong phwong co sw
khac nhau, nhwng khong nhiéu; kich thwéc doi
anh hwong theo chiéu day 16n hon theo ham
lwong. Trong treong hop nay, mang lwéi tham do
tét nhat dwoc ludn gidi theo mirc d6 bién hda cla
ham lwong Au trong cac thian qudng. Chi s6 di
hwéng dao dong 1,3+2,7 trong pham vi kha 16m,
thé hién tinh di hwéng ro rang;

VLT44A

TAI LIEU THUC TE

PHUONG PHAP NOI SUY

Hinh 6. So d6 chuyén tir diém quan sdt roi rac sang 6 mang co sé, TQ.A.1 - mé Namxuan.
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a) Thes chitu day TQ.A.1, mé Namxuan,
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—+—R(h)
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¢) Theo ham lwong TQ.A1, mo Namxuan.

L4
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€) Theo chiéu day TQ.1, mo Vangtat.
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g) Theo ham lweng TQ.2, mo Vangtat.

15
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b} Theo chigu day TQ.B.4. mo Namxuan.
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d) Theo ham lwong TQ.EB.4. mo Namxuan.

15
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0.5 o
00 L= H _._,pr"""'-..h‘_
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f) Theo chidu day TQ.3. mé Vangtat.
1.5

0.0 i Soceee :
1) [W
05
R* ——20 —+—R(H)

h) Theo ham lweng TQ.3. md Vangtat.

Hinh 7. Biéu dd ham ngdu nhién én dinh theo chiéu day, ham luong Au ctia mét sé thdn qudng thudc
md Namxuan va mé Vangtat. (Hinh nay chinh lai cho pht hop véi giao diém cia dwong mau xanh va
mau vang)
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DE triét tiéu tinh da phwong an trong khoanh
néi thin quang cong nghiép, thi mang lwédi tham
do tinh trit lwong cip 122 phai bdo dam yéu ciu <
H. V&i két qua tinh toan trinh bay trong Bang 4, thi
mang lwéi tham do quang vang géc ving Attapeu
dé tinh trit lwong cip 122 theo dwong phuwong tir
28+50 m, trung binh 40 m; theo huwéng doc tir
15+28 m, trung binh 20+25 m.

4.2.2. Lwa chon mang lwdi thadm do

Lwa chon hinh dang va phwong vi tuyén tham
do: Trén binh d6, hiu hét cac thin quang c6 dang
elip méo mo, kéo dai theo duwdng phwong, mirc dd
di huwdng khoang san kha ro. Trong truwedng hop
nay, mang lwdi tham do dé danh gia thé tich than
quang hop ly nhat st dung dang tuyén song song
hodac mang lwdi dang hinh chit nhat; phwong vi
tuyén b6 tri vudng goc véi phwong kéo dai chung
ctia thidn quang chiém trit lwong chinh (>70%)
trong dién tich tham do.

Lwa chon mat d6 mang lwéi tham do: Trén co
s& nghién ctu thi nghiém & 02 khu vwc méd
Namxuan va Vangtat, két hop tai liéu thuc té thi
cong tham do quing vang géc trong viing, nhém

tac gia dé xuit mang lwédi dinh hwéng bo tri cong
trinh tham do quang vang gbc vung nghién ctru
nhw Bang 5.

Mang lwéi dé xudt trong Bang 5 ¢6 wu diém:

C6 kha nang ké thira va phat trién trén co s&
mang lwédi da tién hanh trong giai doan diéu tra
danh gia, hodc giai doan tham do trwdc (d6i voi
dién tich tham do nang cap trir lwong). Sai s6 tinh
trir lwong trong cic thAn quiang nam trong pham
vi sai s6 cho phép d6i véi cip triv lwong 122;

Két qua trén phu hop véi mang lwdi tham do
da st dung & mét s6 mo vang goc & Viét Nam va
nwéc CHDCND Lao cling nhw mang lwéi dinh
hwéng cac cong trinh tham do quang vang géc clia
nwéc CHDCND Lao (B6 Nang lwong va Mé, 2019).

5. Két luin

Cac than quidng vang gbc vung Attapeu c6 2
ki€u hinh thai - ciu tric chinh 1a dang mach don 1é
va dang d&i mach. Ham lwong Au trong cac than
quang phan bo theo quy luit ham phan bo loga
chuin hoac ham gamma; chiéu day phin bo dang
ham chuén hodc loga chuan. Mrc d6 bién d6i ham
lwong trong cac than quang thudc loai khdng déng

Bdng 4. Két qud xdc dinh kich thwéc déi dnh hwdng cho cdc thdn qudng vang géc viing Attapeu.

o Kich thwéc déi anh hwédng (m)
Khu mo Ten vthan Theo dwong phuwong Theo hwéng doc
auang Chiéu day Ham lwong Chiéu day Ham lwong
TQ.A.1 40+50 35+38 19+28 19+28
Namxuan TQ.B.4 30+43 28+40 15+16 15+16
TQ.B.6 38+40 40 15+28 16+25
TQ.1 48+50 30+33 14+20 14+21
Vangtat TQ.2 35+43 33+35 15+18 15+25
TQ.3 43 38+40 16+18 16+18
TQ.4 43+45 28+33 16+20 15+16
. Theo chiéu day: 1,4+2,7 Theo ham lwong: 1,3+2,5
HE 56 di hudmg (1) Trung binh:yl,9+2,0 Trung binfl: 1g,8+2,0

Bdng 5. Mang lwdi dinh hwéng bé tri cdng trinh tham do qudng vang géc viing Attapeu.

) , | Loaicéng Trit lwong cip 122 Tai nguyén cip 333
Nhém mé N - : -
tham do trinh '\cham Theo dwong Theo hwéng Theo dwong Theo hwéng
do phwong (m) déc (m) phuwong (m) déc (m)
) Khoan 40-60 20-30 80-120 40-60
Khai dao 20-30 40 - 60
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déu dén dac biét khong déng déu va c6 sw khac
nhau kha 16 gitra cic than quang. Mirc d6 bién doi
chiéu day ctia cac than quang rat khac nhau, tir 6n
dinh dén rat khéng 6n dinh. Sw bién doi chiéu day
va ham lwgng Au trong cac than quang dang mach
don 1é 6n dinh hon so v&i cac than quang dang déi
mach.

Cac mo vang gdoc vung nghién ctru chu yéu
thuéc nhém mé tham do loai III. Mang lwéi bo tri
cong trinh tham do tinh trit lwong cip 122 hop ly
nhit la st dung tuyén song song hodc dang hinh
chir nhat, khoang cach tuyén cong trinh khai dao
cach 20+30 m; khoang cach gitra cac tuyén khoan
40+60 m, cong trinh trén tuyén la 20+30 m.

Khi tién hanh cong tic tham do cin phai c6
khéi lwgng cong trinh dy phong 10+15% téng
khoi lwgng du kién dé khdng ché pham vi thin
quang bi vat nhon, noi than quang c6 hinh thai va
cAu tao phtrc tap, hodc noi thian quéng tach, nhap.

Mang lwéi tham do dé xuat trong bai bao cé
thé st dung dé tham do cac mé vang cé dic diém
dia chat khoang san twong tw mé Namxuan,
Vangtat.

Poéng gop cuaa tac gia

Houmphavanh Phatthana - thwc hién tong
hop dit liéu, tinh toan, phan tich, ludn giai, danh
gid van dé thdo luin va viét bai bo; Nguyén
Phuwong - phwong phap nghién ciru, tom tat, két
luin va bién tap bai bao. Nguyén Tién Diing, Bui
Viét Sang - phan tich dir liéu, tham gia tinh todn va
chinh stra ban vé, hinh anh.
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