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HOUMPHAVANH PHATTHANA - NCS CHDCND Lao -
NGUYEN PHUGNG, NGUYEN TIEN DUNG

)4 huvirc San Xay-Attapeu c6 cAu tric dia chat
.( kha phtrc tap, hoat hda magma-kién tao xay

ra manh mé la yéu t6 quan trong trong qua
trinh hinh thanh quéng hoa ndi sinh; trong do co
khoang hoa vang. Khoang héa vang phan bé trong
déi da bién dbdi cla cac thanh tao luc nguyén Neo-
Proterozoi-Cambri sém (NP-€4).Than quéng cha
yéu dang mach, d&i mach thach anh-sulfur chira
vang. Thanh phan khoang vat quing chd yéu I
pyrit, chalcopyrit, rutil, pyrotin, magnetit, hematit
vang t sinh.

Quéng hoa dinh vi cha yeu trong cac doi dap
v&, khe nirt phwong kinh tuyén va & kinh tuyen
phat trién trong cac da trdm tich bién chétbj bién
déi sericit hoa, chlorit héa,... Quang thudc kiéu
thach anh-sulfur vang. Vang t sinh dang hat tha
hinh cé quan hé& déng sinh v&i pyrit, chalcopyrit
xam tan trong thach anh c6 ngudn gbc nhiét dich
lién quan dén hoat ddng xam nhap tudi Trias gitra
(T»).Dwa vao cac yéu td dia chat lién quan va
khéng ché quing héa (cac tién dé va dau hiéu tim
kiém) vang gbc, da khoanh dinh dwoc cac dién
tich c6 trién vong khac nhau (cip A, cap B va cép
C). Két qua nghién clru cho thay. Khu vic San
Xay-Attapeu, mién Nam nwdc CHDCND Lao la
dién tich rat cé trién vong vé vang gbc can tiép tuc
nghién ctru.

1. Tc“;ng quan

Theo cac két qua nghién clvu dia chét trong thoi
gian gan day [1], [2], [4], [5], khu vwec San Xay, tinh
Attapeu thubc mién Nam NCHDCND Lao la dién
tich co tlém nang vé khoang san, dac biét 1a quang
vang goc Trén dién tich nay da dwoc nhiéu nha
dia chat quan tdm nghién clru; trong sb cac coéng
trinh diéu tra, thdm do va khai thac, dang chu y
nht la cac két qua didu cta tb chirc JICA (Japan).
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Trong cdng trinh nay d& cé nhiéu sé liéu phan tich
vé tudi tuyét ddi cla cac thanh tao magma xam
nhap va két qua phan tich nhiét d, thanh phan bao
thé khi 1dng clia cac thanh tao quing thudc dién
tich dé cap trong bai bao nay.

Céc cong trinh do v&, tim kiém khoang san ty &
1/50.000 va,1/25.000 bao trum |én toan bd dién
tich tinh Attapeu ctia cac Cong ty da cho thay day
la dién tich-cd nhiéu sb liéu mang tinh hé théng va

day dl nhét trong céng tac didu tra dia chét khoang

san cla t|nh Attapeu.

2. Tong quat khu vwc San Xay-Attapeu

2.1. Vj tri dia chat khu vuc nghlen ctru trén
binh dé dja chat chung ¥

Khu virc nghién ctru la mot bo phan cia trung

tam ban dao Péng Dwong [3], thuéc Bong Nam A:

c6 mét cac thanh tao dia chéat tién Cambri va
Phanerozoi. Trén binh do cau tric hién fai, khu virc
nghién cwu la b6 phan clia mang A-Au, tlep giap

véi cac mang An Po-Australia & phia Tay—Nam 7

bién Philippin-Pacific ¢ phia DBéng dang dich
chuyén, hut chim xubng duoi- Dong Nam™“ A
(Hutchison, 1999, 2007)

2.2. Khéi quat cau truc dja chat khu vuwe San
Xay—Attapeu i ~

a. Dja tang '

Viing nghién ctru dugc clu thanh bou cathanh
tao dia chat Neo-Proterozoi-Cambri sém (NP- E) )
dén cac thanh tao Dé t& (Q) (H.1).

» Gi¢i Proterozoi, hé Neo- ProterozoL gidi
Paleozoi, h& Cambri sém (NP-E,): cac d4 tram tich
bién chat phan bb rong trong dién tich nghién ctu,
Vi dlen 16 khoang 117 km?. Thanh tao hé ting nay
bao gbm cac da cat két dang quarzit, da phién

(ﬁ

thach anh sericit, cat bot két xen da phién xét mau

xam, xam ghi xen kep it cac thau kinh da véi, véi
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dolomit, cac Iép da phun trac mafic va acad

> Gigi Kainozoi: trong khu vuc nghién clru, cac
thanh tao phun trao bazalt Dé ti ch yéu la cac da
phun trao bazalt olivin, v&i dién 16 nhd. Thanh phan
chi yéu la bazalt olivin mau den pho*t luc, cau tao
khéi, Tuf bazalt mau nau xam, diém dém, cau tao
khéi. Chiéu day cac thanh tao nay.hién chwa khéng
ché dwoc.

b. Magma xam nhap '

ién tich khu vyc nghlen cuu c6 2 thanh tao
xam nhap sau:

» Thanh tao xam. nhap granlt tuon Devon: cac
thanh tao magma Xanm nhap tudi Devon c6 dién 16
rat 16n, phan bo chd yéu & ria phia Tay khu virc
(H:1). Thanh. phdn cac da xam nhap gém

granodlorrt granlt sang mau, cAu tao khdi. Két qua

phén tich mau lat méng cho thay thanh phan cha
yéu cb plagioclas, thach anh, felspatkali, Dbiotit,
khoang véat quang. Khoang vat ther yéu co chiorit,
epidot, sericit. D4 mau xam sang, xam tring. C4u
tao khéi, phan dai:

> Thanh tao xam nhép siéu mafic tudi Triat gitra
(VT2): cac xam nhap siéu mafic tudi Triat gitra gap chu
yéu & khu Vang Tat Noy. Cac dién 16 cé dang thau
kinh ¢6 kich thuec khac nhau, phan bé doc diit gay
phwong a kinh tuyén. Thanh phan thach hoc cua da
gdm chi yéu la pyroxenit bj bién dbi tremolit hoa,
actinolit hoa, gm chd vao gitra kh0| co thé gap
serpentinit. Da co kién triic hat nho, cAu tao khéi:

> Da dai mach chuwa rd tudi: trong dién tich khu
vure nghién clru da phat hién mot sé da dai mach
lamprophyr, kersantit khéng rd tudi.

B

b H.1. So dé dia chét va khoang san khu virc Vang Tat Noy-Attapeu-CHDCND Lao

- ¢. Kién tao
% i Céc hoat dong kién tao trong khu virc xay ra kha
manh mé, ching co vai trd quan trong trong V|ec
kﬁong ché va Ia noi cw tru cia quang hoa vang goc

A tréng khu vire.

> Hoat déng ubn nép: cac hoat dong ubn nép
chl yéu mang quy mo khu vire, toan bd khu vwce

' nghién ctru cb cau tric la nép I6m kha hoan chinh,

truc nép udn phat trién trung voi dat gy chinh
phwong & kinh tuyén. 1ai canh cua nép 16m kha
thoa (25 300), ¢6 noi gan nhw ndm ngang.

(theo tai liu Cong ty c6 phan Viét-Lao, 201 2)[2]

» Hoat ddng dirt gay: trong dién tich nghién ctru
ton tai hai hé thong dut gay pha hay khac nhau va
chiing phat trién theo phwong khac nhau (H.1):

+ Hé thdng dut gay phwong a vi tuyén, la hé
théng dot gay hlnh thanh mudn nhat, phat trién
theo cac nhanh su0| can. Hé théng nay co quy md
khong lon, 1& dut gay trwot bang, cw ly dich chuyén
khoang 120 m;

+ Hé théng dut gay ¢ nhét 1a hé théng dut gay
phwong a kinh tuyen hé thong nay bj cac dit gay
hé théng & vi tuyén xuyén cat va lam dich chuyén &
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nhirng cw ly khac nhau.
3. Phwong phap nghién ciru

3.1. Phwong phdp dia chéat truyén théng, két
hop thu thap, tdng hop xir ly tai liéu

L& trinh dia chat, khao sat thuyc té, thu thap tai
lidu va 14y cac loai mAu phan tich lién quan; téng
hop va x( ly tai liéu trén dién tich nghién ctru.

3.2. Cac phwong phdp nghién ciru thanh
phan vat chat quing

Pé nghién ctru thanh phan vat chat da, quang,
tac gia da ap dung cac phwong phap sau:

» Phwong phap phan tich thanh phan hoa hoc
clia quéng: nung luyén, quang phd hap thu nguyén
ttr, quang phd plasma;

» Nhém cac phwong phap phan tich thanh
phan khoang vat: khodng twéng, lat méng, SEM.

3.3. Phwong phdp toan dia chat

a. Phwong phép théng ké mét chiéu

Phwong phap toan théng ké mét chiéu st dung
dé& danh gi4 dac diém phan bd va xac dinh cac
théng sd dia chat cla cac than quang va doi
quang, cu thé:

» Gia tri trung binh X dwoc tinh theo cong thire:

_1s
-Ngxi- o (1)

Trong d6: X - gia tri théng s6 (nguyén t6) & mau
(diém) thi i; N - Sé mau (diém) nghién curu.

» Phuong sai D va d6 léch tiéu chuan .dugc
tinh theo cong thirc:

N —_—
DX -X)?
=8 amwfD, 2
N-1 (2)
» Hé sb bién thién ham lwong dwoc tinh theo
cong thL‘Pc"

=2 100 %. (3)
x

b. Phwrong phdp théong ké hai chiéu

St dung phuong phap toan théng ké ha1 chidu véi
sy tror gilip cia may tinh (st dung ghan mém Excel)
de xac dinh moi quan hé twong quan gilra cac thong
so nghién ctru. Hé sO twong quan cap gilra 2 théng
sb (hguyén t6) xac dinh theo cong thire:

va. Z S

J{Zx e Zx }[é;i;-;(gya)z} 5

Trong dé: X;, Y; - Gia Er! théng sb (nguyén tb) & mau
(diém) thie i, n - s6 mAu (diém) nghién clu.
Khi r>0 thi x va y cé méi quan hé thuan; nguoc

Ny =

lai r,,<0, gilva x va y c6 mdi quan hé nghich.
4. Két qua va thao luan

4.1. Bdc diém phén bd va hinh thai, kich thuéc .
cdc than qudng vang gbc

Khu vire San Xay-Attapeu co déac diém cau truc
dia chat phirc tap v&i cac hoat ddng magma x&m
nhap, phun tréo kha da dang, cac hoat dong dﬁvt
gay kién tao c6 lich st phat trién lau dai va theo
nhiéu pha khac nhau [1], [2]. Khoang hoa vang
trong khu vic phan bé trong cac doi da dap vo,
nit né lién quan cac dit gay kinh tuyén, & kinh
tuyén. Quéng vang gbc phan bé trong cac da phlen ‘
sericit-chlorit hodc da phién sericit bj bién dm nhiét
dich kiéu thach anh hoa.

a. Bdc diém phan bé quing vang géc

» Khu Vang Tat Noy: ndm & phia nam Khu vyc
nghién ctru, cac thanh: tao tudi Neo-Proterozoi-
Cambri sém (NP-€4) v&i thanh phan gém cat két
dang quarzit, da phién thach anh-sericit, cat bot két
xen da phién sét mau xam. Cac than quang phat
trlen theo hwéng a kinh tuyén, kéo dai tr béc
xuong_ phia.nam khoang 3km, chiéu rong cla d&i
250+300 m. Céc than quing déu nam gia chinh
hop véi da vay quanh. Ranh gigi gitka than quang
véi da vay quanh kha ré rang, doi chd gap doi vi
mach thach anh I4p day theo mat phan phién cua
da tao ra mot doi quang co chiéu day kha lén. Cac
than quang cd chiéu dai ti» vai ehuc mét dén hon
400 m, chleu day tr 0,4+14,5 m. Than quang
thuong cam vé phia Dong Bong Bac v&i goc déc
thay déi tr 45+80°. Két qua phan tich méu-khoang
twéng cho thay thanh phan khoang véat quang gém:
thach anh, pyrit, nghéo cac khoang vat sulfur khac
(pyrotln chalcopyrit) vang tw sinh. Ham luong vang
thay déi tir: 0,1+43,8 g/T.

» Khu. Vang Tat Nhay: thudc phla Bong khu .
vire San Xay. Khoang hoa sulfur-vang nam trong
thanh tao tram tich luc nguyén bj-bién chét tudi
Neo-Proterozoi-Cambri sém. Béi khoang hoa ¢o
chiéu day khodng 10+15 m, dai khoang 100+200
m. Két qua 1y mau hoa vang tai cac vét 16 quang
cho ham lwong.vang t 0,4 g/T dén 2,1 g/T. '

» Khu ban Choung: & phia E)ong Béc khl,g VI
San Xay, ket qua khao, sat dia chat da phatihién
duoec mét sd diém 16 quang vang 6 ham lwong
kha cao. Khoang héa sulfur-vang nam trong thanh
tao trAm tich luc nguyén bi bién chét tugn;Neo-
Proterozoi-Cambri s&m. D&i khoang héa cé chiéu
day khoang 10+20 m, dai khoang 100+200 m.
Chiéu day than quing xac dinh tai cdc diém 16 tw
1,0 m dén 6,5 m. Ham lwong vang tir 0,4 g/T dén
24,4 g/T.
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» Khu ban Bok: Ban Bok ndm cach ban Choung

- khoang 1km vé& phia dong. Khoang héa sulfur-vang

L

nam trong thanh tao trdm tich luc nguyén bi bién chét
tudi Neo-Proterozoi-Cambri som. Di khoang hoda co
chiéu day khoang 10+20 m, dai khodng 100+250 m.
Két' qua tim kiém khoang san khu vire da phat hién
mot 0 diém 16 quang vang gbc. Ket qua _phan tich
mau héa vang cho ham lwgng tir 0, 4 g/T dén 4,0 g/T.
Harr'( Iu’cng bac <10 g/T.

b‘xﬂac c‘ﬂem hinh thai va cau tric cdc than
qudng vang géc X

Cac than quang thwong la tap hop cac mach vi
mach thach anh-sulfur chira vang, thuong lién
quan voi cac'da bién déi kiéu berizit hoa (?), tao ra
mét d&i rong cé cho- t&i 8+10 m, ham lwong vang
kha cao. Vang chi yéu & dang vi hat hat nhd. Cac

* than ‘mach thach anh cé dang 6, bwdu, mach,

’

@

mach thau kinh ¢6 quan hé kha rd rang voi da vay -

quanh. Vang cO dé hat nhé 0,1+0,4 mm, ham
lwong vang phan bb rat khong dong déu. Than
quang vang keo dai theo phuong A kinh-tuyén, co

SrekHini

Anh 1. B3 bién déi hach anh héa, sericit héa; LM 03;
300%; khu Vang Tat (Anh D6 Van Nhuan, 2009)
4.2. Bac diém thanh phan vat chat quang
vang géc khu vire nghién ctru

a. Thanh phan khodng vat quang
Thanh phdn khoang vat quang vang gbc khu

thé ndm cam vé Bong, Déng- -Béc. Géc cam cac
than quang bién @i manh tlr cdm thoai chuyén
dan sang cam déc.

c. Ddc diém bién déi nhiét dich d4 vady quanh quéang

» Sericit hoa: hién tuwgng sericit héa dwoc quan
sat & tat ca cac ddi khoang hoa trong khu vire. Cac
da phlen thach anh co chira felspat chil yéu trong nen
mau bj bién ddi sét hoa, sericit hda kha manh, mot sé
tam I&n hon bj bién ddi thay song tinh (Anh 1).

» Thach anh héa: hién twong thach anh héa
phat trién manh mé trong cac da phién thach anh
sericit, dac biét_la nhirng noi c6 mach thach anh
Xuyén cét. Thaﬁh phan chinh Ia cac hat thach anh
tai két tinh, khéng mau, tha hinh, ven ria méo mé
va xen khong déu cing thach anh cé cac vay
sericit, rai rac cd cac hat phi quéng (Anh 2).

» Chlorit héa: hién twgng nay ciing quan sat
duwgc & cac da phién thach anh cé chiva mica.
Mica bi bién ddi thanh chlorit, cac vi vay muscovit
va chlorit lién két chat ché véi nhau va sap xép
theo dinh huwéng.

Anh 2. B4 phren Thach anh - felspat, mica (b!Otlt) bi
bién dbi; LMVT 168 Nicon"; 300%; khu Vang Tat [1]

vire nghién clru gom cac khoang vat phd bién pyrit,
chalcopyrit,... vang tw sinh; khoang vat thir yéu cé
rutin, hematlt magnetit; khoang vat phi quang co
thach anh, chlorit, sericit (Bang 1).

Bang 1. Thanh phan khoang vat trong quéng vang goc khu vuee Vang Tat-Attapeu

* Khoang vat quang

Khoang vét phi quéng

¢ Nguyén sinh Thi sinh Bién ddi nhiét dich Khoang vat mach
Byrif . Limonit Thach anh vi hat Thach anh
Ghalcopyrit Goethit Sericit

\Viang ty sinh Covelin Chlorit

Hematit, Rutil, limenit

WVvang ton tai dwéi dang ty sinh, kich thudc dao
dong khac nhau tir 0,001 -0,15 mm thwérng di clng
v&i pyrit, chalcopyrit, limenit, déi khi con gap cac
hat vang tap trung trong c.ic hoc thach anh, trong

céc vi khe nirt ctia da (Anh 3, Anh 4). Kim loai vang
c6 nang suét phan quang cao. Chi sé d6 tinh khiét
cta vang kim loai dao déng trong khodng 80+85 %
(Anh 5.a, Anh 5 b)
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Anh 3. Hat véng tu sinh (kich thuc 35,23 um) Iap
thec khe nirt nam trong nén pyrit; KT-02-01; 300"
khu Vang Tat [2]

a)

P
=

Anh 4. Hat vang tw sinh (kich thwoe 23,9x36,37 um)
nam trong pyrit; KT-02-03; 300°;
khu-Vang Tat [2]

b)

Anh 5. Vang tw sinh Iap theo khe nitt trong pyrit (SEM):a.KT 05-13; b.KT 05-02 (Anh Bui Hoang Bic, 2017)

b. Bic diém thanh phan héa hoc

Két qud phan tich miu nung luyén vang cho -
thay cac than quéng va cac doi khoang héa vang
khu vee San Xay-Attapeu c6 ham lugng vang kha

cao. Két qua xi ly thdng k& ham Iwo’ng vang st
dung-(cong thirc 1, 2, 3 cho tirng d1em quéng trong
khu vwe nghién ciru) bang phan mém Excel duoc
tbng hop & Bang 2.

Bang 2. Téng hop dac diém phén b thong ké ham lurong vang khu vire nghién ciru

; 5 < _ Ham lwgng vang (g/T) Hé s6 bién thién ham lwong
G biem quang Nh® nhat | Lén nhat | Trung binh (V%)

1 | Vang Tat Noy 0.1 43,80 8,04 168
2 | Ban Vang Tat Nhay 0,40 22,10 7,24 . _ 77 1N
3 | Ban Choung 0,40 24,40 5,53 128 B
4 | Ban Bok 0,40 4.0 1,5 63

Bang 2 cho thdy ham lwgng Au trong khu vyc
nghién ctru giao déng tir 0,1:+43,80 g/T; trung binh
tlr 2,35+8,04 g/T. Hé sb bién thién thudc loai khdng
adbng déu dén dac biét khong déng déu. Dwa vao
k&t qua phan tich héa nhém, ap dung céng thirc 4

G& xac dinh hé sd twong quan gilra Au V&i cac

n CONG NGHIEP MO. SO 5 - 2018

nguyén t& di kém, két qua tbng hop & Baﬁg 3. =
Bang 3 cho thay Au c6 mdi quan hé rat chat ché
vGi Cr; Ag quan hé rat chat ché véi Zn va Cu voi
Pb c6 quan hé kha chéat ché voi nhau va gitra
ching c6 quan hé kha chat ché véi Au, Cr tao
thanh t6 hop Au- Pb- Cu-Cr.
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Béng 3. Hé sé twong quan cép giita cac nguyén t6 tao quéng khu vic San Xay-Attapeu

Ne Au Ag Cu Pb Zn Cr Ni
Au 1.00
Ag -0.59 1.00
. 0.52 -0.35 1.00
-Pb 0.39 -0.04 0.91 1.00
-~ Zn . -0.57 0.97 -0.34 -0.09 1.00
\Cr 0.84 -0.54 0.88 0.75 -0.49 1.00
Ni | 0.28 0.30 0.50 0.52 0.45 0.52 1.00

c. Bdc diém céu tao, kren tric quang

> Cau tao quang: quang vang khu vuc nghlen
ctru chu yeu dwgrc thanh tao theo phuong thirc 14p
day 16 héng, khe niet va phwong thirc trao ddi thay

 thé.

P

@/

&

> Kién truc quang quang chu yéu c6 kién tric

hat tw hmh hat ntra tw hinh; kién tric hat kéo dai,
tam, 'téa_tia; hat tha hinh. Kién tric hat gam mon

thudng thay déi voi cac khoang vét tht sinh.

d. The tw sinh thanh va té hop céng sinh
khoang vat .
' Tong hep két-qua phan tich mau khoang twéng,
cho théy qua trinh tao quang vang trong khu vuc

nghién clru cd’3 giai doan tao khoang va mébi giai
doan c6 mét t6 hop coéng sinh khoang vat dac
treng; trong d6 vang dwoc thanh tao trong giai
doan 2 (Bang 4).

» Giai doan nhigt dich I: t6 hop cdng sinh
khoang vat gbm thach anh- pynt l;

» Giai doan nhiét dich II: t6 hop cong sinh khoang
vat gdm thach anh- -pyrit ll-chalcopyrit-ilmenit-pyrotil-
vang;

» Giai doan ngoai sinh III: t6 hop cdng sinh
khoang vat gém limonit-goethit-covelin, day la td
ho’p khoang vat dwoc thanh tao do qua trinh bién
déi th sinh.

Béang 4;= Ther te sinh thanh va t6 hop cong sinh khoang vat khu vire San Xay-Attapeu.

Giai doan

Nhiét dich

Ngoai sinh

Khoang vat

Thach anh

Pyrit

[— — o o - o —

Chalcopyrit

Vang

llmenit

Pyrotin

Limonit

Goethit

Covelin

Té hop cong sinh

| khoang vat Thach anh, pyrit

Thach
chalcopyrit,
vang

anh, pyrit I,

iimenit, pyrotil, | -iMonit, gosthit

covelin

Kién tric quang dac | Hat tw hinh, nra tw
treng e hinh, tha hinh

Hat kéo dai, tdm, ta tia

Keo, keo sot, hat gia
hinh, gdm mon

Cau tao quang dac

O, xam tan, mach
irwng

O, mach, xam tan, xam tan
dinh hwéng

Keo, 6, mach

Bién ddi nhiét dich
di kem

Sericit héa, thach anh
hoa, chlorit hda

Chlorit hoa, thach anh hoa

Oxi hda

Khoang vat chu yéu:

v4.3. Sor bé nhan dinh nguén géc
Tong hop cac két qua nghlen clru vé dac diém
phan bd, thanh phan vat chat va dleu kién dia chat
khong ché thanh tao quang vang gbc trong vung

; Khoang vat thi yéu:

; Khoang vat hiém; == == =

nghién ctru chi ro:

» Cac than quang vang gbc khu vuc San Xay-
Attapeu 1a dang mach, d&i mach thach anh sulfur
chlra vang phéan bd trong da trdm tich tudi Ne
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Proterozoi-Cambri s&m (NP-€,);

" % Thanh phan khoang vat chinh bao gém pyrit,
chalcopyrit, rutil, pyrotin, magnetit, hematit vang tw
sinh; thanh tao cht yéu trong diéu kién nhiét do tie
trung binh den cao;

» Céac yéu tb dia chét khéng ché quéng trong
khu vuc San Xay-Attapeu la dit gady phuwong a
kinh tuyén cé vai tro 1a kénh dan dung dich tao
quéng va khéng ché cac d¢i khoang hoa va cac
than quang. Cac da trdm tich bi bién chéat tudi
Neo-Protezozoi-Cambri sém (NP-€;) bj bién dbi
sericit hoa, chlorit hoa,... déng vai trd la noi tich
tu quang thuéan loi;

» Dac diém hinh thai, thanh phan va sy phan
bd cla cac than quang trong vung nghién ctu
thudc kiéu mach thach anh-sulfur chira vang. Vang
tw sinh dang hat tha hinh ¢6 quan hé ddng sinh voi
pyrit, chalcopyrit xam tan trong thach anh cé ngudn
goc nhiét dich lién quan den hoat déng xam nhap
tudi Trias gitra (T2) (?).

5. Phan viing trién vong vang goc khu vwc San
Xay-Attapeu -

5.1. Cor so phén vung trién vong

Viéc phan viing trién vong dwa trén nhung tieu
chuén vé céu tric va nhirng tiéu chudn vat chét
sau day: #

» Vitri clia dién tich dw bao lién quan dén cac
yéu td cau trac dit gay pha huy kién tao thuan lgi
cho viéc khdng ché, phan bb va dinh vi khoang hoa
vang trong tirng dién tich;

> Quy luat phét trién quang hoa theo khéng gian;

» Dac diém hinh thai cha cac than quéng;

> Dac diém dia hinh, dia mao, mirc do phong
ho& bao mon clia khoang hoa;

» Dac diém méi trwdng cla cac thanh tao dia
chét chira khoang hoa;

> Mirc do biéu hién khoang hoa bao gom
biéu hién cta quang gbc, mirc dd bién déi da
vay quanh lién quan v&i quang hoda, quéng lan,
dd chtra sa khoang cia cac vanh phan tan
khoang vat nang; &

» Nguon vat chat khoéng hoa;

» Mdi lién quan cia khoang hoa véi magma;

» Kiéu thanh hé quang.

Trén co s& cac tiéu chuan trén d& dy bao,
phan ving trién vong xep hang cac dién tich
khoang hoa theo 3 murc trién vong dbi v&i tirng
khu khac nhau.

Dién tich rat trlen vong (céap A) la dién tich co
trién vong nhat vé quang vang. Trong dién tich
nay tap trung nhiéu diém quang, than quang,
mach quéng, doi khoang héa vang géc da duwoc
phd tra, tim kiém chi tiét hoa bang cac cong trinh
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khai dao va xac dinh chung c6 y nghia coéng
nghiép. Co6 tidn @& thuén lgi cho qua trinh tao
khoang (yéu t6 kién ‘tao, magma, thach dia
tang,...), tdp trung vanh phan tan trong sa, cacdi
thworng dia vat ly. Pay la dién tich co diéu kién
thudn lgi cho cong tac nghién cliru dia chét ciing
nhw khai thac khoang san sau nay. +

Dién tich trién vong (cép B) la dién tich éo
trién vong, day la dién tich c6 théng tin thap hon
dién tich dy bao trién vong A. Trong dién tich do
xuat 16 mot sé diém, mach quéng,-doi khoang
hoa vang gbéc, nhwng mirc do ngﬁlen clru con
thap. Trong dién tich co tidn dé vé kién tao,
magma va tdng da thuan loi cho quéa trinh tao
khoang, c6 mat cac vanh phan tan dia hoa, trong
sa bac trung binh, bac cao, c6 nhiéu nét twong
ddng véi trién vong A.

Dién tich chua r6 trién vong (cap C)la dlen tich
it c6 trién vong ve quang vang goc. bay la dién tich
c6 biéu hién vé khoang hoa vang, trong dién tich
co-tién dé thuan loi cho qua trinh tao khoéng noi
sinh, c6 mat cac vanh phéan tan trong sa, dia hoa
bac thap dén trung binh.

5.2. Két qua phén vang trién vong

Trén co $& va nguyén tac trén tac gia da phan
ving San Xay-Attapeu ra thanh cac dién tich trién
vong quang vang goc V@i cac cap A,BvacC.

> Dién tich rat trién vong (cap A). Pay la dién
tich rat c6 trién vong quéang vang; tap trung cac tien
dé va déu hiéu tim kiém thuan'lgi, co6 cac than
quéng hodc diém quang da xac.dinh. Két qua da
khoanh dwoc. 1 dién tich rat trién vong (DT 3,02
km?) (H.2). Trong dién tich nay da cé diém quang
d4 diéu tra dia chét, thi cong: cong trinh khai dao
trén mat hodc cong trinh khoan dé nghlen cuu suy
tdn tai cac than quang dwéi sau. .

» Dién tich trién vong (cap B) la dién tich chua
ro trién vong, day la dién tich co théng tin théap hon s,
dién tich trién vong A. Trong dién tich co xuat (o}
mot sé diém, mach quéng, d&i khoang hoa vang
gbc nhung mic do nghién clru con_théap. Trong
dién tich co tién dé vé kién.tao, magma va tang da
thuan loi cho qua trinh tao khoang, c6 mét céc
vanh phan tan dia hoa, trong sa bac trung binh,
bac cao, c6-nhiéu nét twong ddng voi trlen veng A.
Két qua da khoanh dwoc 6 dién tich tnen vong cap
B (téng DT: 33, 37 km?) (H. 2)

» Dién tich chua ro trién vong (cap C) l& dién
tich it co trién vong vé quang vang géc, vaF dién
tich khoang 6,28 km?. Day la dién tich c6 biéu hién
vé khoang héa vang, trong dién tich c6 tién dé
thuan lgi cho qua trinh tao khoang ndi'sinh, co mat
cac vanh phan tan trong sa, dia hda bac thap dén
trung binh.
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H.2. So’ d6 phan vung trién vong quang vang géc khu vire San Xay-Attapeu-CHDCND Lao
(co str dung tai liéu cia Céng ty c6 phéan Viét-Lao, 2012) [2]

6. Két lugn, :

Tw nhung nghlen clru trén, tac gia rut ra mot sé
két luan sau:

» Vung nghién clu cd clu tric dla chét kha
phirc tap, hoat hoa magma-kién tao xay ramanh
mé. Khdng ché cau triic ving la cac dirt gay phat
trién theo phwong a kinh tuyen cac dut gay nay
khéng chi dong vai trdo khéng ché hoat déng
magma, ma con dong vai trd quan trong trong qua
trinh tao quéng vang gbc trong khu vuce; |

» Quang vang phan b trong d&i dit gay, khe
nut, 4o dap v& phat trién trong céc thanh tram tich
bién chat tudi Neo- Proterozoi-Cambri soém (NP-€;).
Quang hoa dinh vi cha yeu trong cac doi dap Ve,
k,he n¥t phwong kinh tuyen va 4 kinh tuyén, bién

+ ddi canh mach chl yéu la sericit hoa, thach anh

<&

héa va chlorlthoa Vang tw sinh dang hat tha hinh
c6 quan hé dong sinh voi pyrit, chalcopyrit xam tan
trong cac mach thach anh va da bién déi canh
mach thudc thanh hé thach anh-sulfur-vang. Ngudn
gqac nhiét dich, lién quan dén hoat déng xam nhap

" tubi Trias gitra (T);

> Khu virc San Xay-Attapeu rat c6 trién vong vé
vang gbc, két qua phén vung trlen vong cho thay

" di&n tich c6 trién vong vang gbc chi yéu tap trung

& phia Dong Béc va pt.ia Nam khu virc nghién
clru. Két qua da khoant. ndi dwo’c 01 dién tich
trién vong cap A (khoang 3,02 km? ); 6 dién tich

trlen vong cép B, v&i tong dién tich khoang 33,37
km? va dién tich it trlen vong (cap C) khoang 6,28
km?. Truwdc mét can tap trung nghién ctru & céac
dién tich trién vong cap A va cap B.. Trong qua
trinh diéu tra thdm do, can c6 cdng trinh nghlen
ctu déng bo dé& danh gia day da va toan dién ve
trlen Vong vang gbc, ciing nhw diéu kién va nguén
gbe thanh tao chung; dac biét chu y cac than
quang an, sau; '

> Ngoai vang gbc trong khu ve con co biéu
hién vang sa khoang va cac khoang san khac cling
can dwoc quan tam nhw: déng, bac, nikel, crom,
talc,... Vi vay, trong qua trinh nghién ctru dia chét,
diéu tra danh gia tai nguyén khoang san trong khu
vuc can tién hanh toan dién va rat can thiét phai
danh gia dong thoi vé quy mé, chat lwong cla cac
khoang san c6 mat trén dién tich nghién ctru.0
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SUMMARY

Cam E)Lfc‘rng is one of the areas of Lao Cai

. province that has a large potential of apatite

. resources. Over the past several years, some |
of the mines have been exploiting apatite ore in |
. the Cam Budng formation for recovery of |

phosphorus in the production of phosphate,

- synthetic fertilizers or industrial processing, etc.
. However, a study evaluating the reliability of |
| the apatite ore losses and the factors affeciing |
. on it that has not been paying attention as it |
| should be, because of our attention are mainly |
| focused on exploration and exploitation of this | §E

ore type. Resulted research and synthetic |

documents show that in the Mo Coc mine area,
apatite formations are mainly observed in the

| middle part of Cam Budng formation, this area
is also dominated by folds and faults at various
scales. The faults are the primary development
of the Northwest-Southeast and Northeast-
Southwest directions. The statistic results of
apatite ore mining documents from 2011 to
2016 show that the ratio of apatite loss ranged
from 8.25 % to 15.32 %, averaging 11.78 %.
The cause of this loss is assessed mainly by
the factors of geological conditions and mining
system. The research results contribute to
solutions to minimize losses, improve efficiency
in apatite ore exploitation, contributing to
maintaining stability and development of the
company. in the short and long terms.
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SUMMARY

* The San Xay-Attapeu area has a rather |
complex geological structure, and strong magma- |

. tectonic activation is an importan¢ factor in |
| the formation of endogenous ores, including |

| gold mineralization. Gold mineralization scatters |

in the transition zone of early Neo-Proterozoic- |
Cambrian terrigenous forraations (NP-€1). |
The mineral ore consists mainly ‘of pyrite,
chalcopyrite, rutile, pyrotine, magnetite, hematite
and gold. The geological factors controlling
the ore in the area are crack in the sub-longitude.
The ores are located mainly in the broken
zones, cracked slots of longitude and sub- |
longitude developed in the metamorphic sedimentary
rocks that are sericitized, chloritated, etc. The
ores are quartz-sulfur and gold. Seif-produced,
pyrethrum-free gold has a peer-to-peer relationship
with pyrite, chalcopyrite disseminated in thermally-
derived quartz related to the intrusicn of
middle Triassic age (T,). Based on the related
geological factors and the control of the ore
(found antecedents and signs), have delineated
the areas of different prospects (leve! A, level B
and level C). Research results show that the
area of San Xay-Attapeu - in the south of
The Lao People's Democratic Republic is
very promising area of original gold.
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