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MOT SO PHUONG PHAP DIA TIN HOC TRONG PANH GIA TAI NGUYEN
KHOANG, UNG DUNG CHO KHOANG SAN VANG GOC KHU VUC
PHUOC SON, HUYEN PHUOC SON, TINH QUANG NAM

LE VAN LUONG, PO VAN DPINH, Vin phong Héi dong déanh gid trit lwong khodng san
TRUONG XUAN LUAN, Truong Pai hoc M6 - Dia chat

Tém tit: Pia tin hoc ung dung chuwa nhiéu & Viét Nam. Bai bdo gioi thiéu két qua buoc dau
g dung mét s6 phwong phdp dia tin hoc (vién tham, hé thong tin dia Iy va mé hinh sé)
trong danh gia tai nguyén khodng, ung dung cho khu viecc Phude Son, Quang Nam, noi khd
ddc trng vé vang goc cua Viét Nam. Két qua nghién ciru, ngodi co dwgc bo co so dir ligu s0
(ca trong moi truong hé thong tin dia ly), da hé tro rdt tot trong phdn vung trién vong ve
vang goc. Trong vung, voi 100km?, cac tac gia da phan dwoc ba mirc trién vong: Rét trién
vong (Khu Bai Pat, Bai Go); Trién vong (Bai Chudi, Bai Gié, Tra Long- -Suéi Cay, K7, Bo
va Chua 1 trién vong (khu Bdi Budém, Vang Nhe) Két qua nghién ciru con xdy dung cdc md
hinh sé gitip nhdn thire khdach quan khong gian chita quéng, khong thé thiéu d@é danh gia tai

nguyen trir lwong vang hiéu qua hon.

1. So lwgc vé khu vire nghién ciru

Khu vuc Phudce Son thuoc déi Nam Ngéi la
phan ria phia Bic khdi nh6 Kon Tum, ¢6 ciu
trac dia chat phirc tap; gom cac tram tich tir
Proterozoi dén Neogen: Hé ting Khim Birc
(PR23kd) dugc dic trung boi cac da metabasic,
metapelit xen metabasic va metapelit, thau kinh

da hoa; Phan Hé tang Nui Vit dudi (PRs-E1nvi)
gdm céc da phun trao mafic bi bién d6i khong déu
da phién thach anh-sericit, da phién mau den
giau vat chat than, bi graphit hoa; phdn hé ting
A Vuwong (€2-O1av) gom déa phién thach anh -
sericit, da phién thach anh - sericit — muscovit,
cudi két quarzit, silic bj simg hoa manh, cat két
it khoang. Trong phdn hé tang Nii Vi phan b
cac than thach anh chira vang co gia tri cong
nghiép; H¢ tang Séng Bung (T12sb) gém céc
tram tich lyc nguyén xen it phun trao axit va tuf
cua chung; Hé tang Pai Nga (BNadn) phan bd
han ché, gém bazan olivin, bazan dang 16 héng,
bazan dang khdi va dong chay.

Magma xam nhdp kha da dang, cd thanh
phan tir siéu mafic dén granit, gdm cac thanh
tao phirc hé Ta Vi, Hiép Dirc, Nui Ngoc, Dai
Loc, Ben Giang - Que Son, Hai Vén, Béo Ca;
xuyén cit gy bién chat nhiét cac trAm tich
trong khu vuec.

Trong khu vuc, dd phan lam 4 nhom dut
gly: 4 vi tuyén, Tay Bic - Pong Nam, Dong

Bic - Tay Nam va & kinh tuyén. Hé thong
phuong 4 kinh tuyén va phuong tay béc — dong
nam déng vai tro quan trong trong tao, khéng
ché va ca lam phuc tap héa ciu trac chira
quing. Nép 16i Ngok Ko Nol véi hai canh
khong dbi xung, chua phat hién biéu hién
khoang hoa. Dang chu y la nép 161 Bii Pat —
Bai G& voi goc doc cia hai canh 40-60°. Canh
phai phan bd cac mach thach anh — sulfua — da
kim — vang dat gia tri cong nghiép (tai Bai Go,
Bii Dat).

Khu vyuc Phudc Son 1a noi da dang duoc
dau tu nghién ciru vé khoang san vang, di diéu
tra khao sat & 8 khu (B3i Chudi, Bai gio, Khu
K7, Tra Long-Sudi Cay, Khu Bo, Vang Nhe,
Bai Buém va Nui Vang); tham do 2 khu (Bai
Pat, Bai G). Trong d6, budc dau da ap dung
cac phuong phap dia tin hoc [2].

Trong nghién ctru, cac tac gia di tong hop,
phan tich cac tai liéu kha phong phu da c6 (nhu
s6 lidu dau vao quy bau), c6 bd sung mot so tai
liéu vé mau khoang tudng, ...

2. Phwong phap va két qua nghién ctru

Theo cac nha nghién ctru [3], dia tin hoc 1a
khoa hoc sir dung va phat trién trén co so ha
tang cta cong nghé thong tin, lién quan dén
nhiéu nhanh cia k¥ thuat khac nhau; két hop
phan tich véi mo hinh hoa khong gian, md hinh
dia thong ké; xay dung CSDL khong gian, thiét
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ké hé théng thong tin, tuong tac giltta nguoi voi
maéy tinh... Dé danh gia tai nguyén vang gbc,
ching tdi thuc hién theo quy trinh nghién ctru
nhu sau:

a. Thu thap tai liéu (luu trt, trén mang, thuc
dia-bao gom cac mau bé sung);

b. Xay dung co s6 dit lidu véi tat ca cac tap
dir liéu lién quan, trong d6 c6 cac dir liéu GIS;

c. Xay dung cac mé hinh: trong sb, dia
thong k&, 2-3 chiéu,..., co s& va cac tiéu chi
phan chia vung trién vong;

d. Tich hop tit ca cac théng tin lién quan
trong méi truong GIS;

e. Thanh 1ap ban db phan ving trién vong,
dinh hudng danh gid tai nguyén khoang san
vang khu vuc nghién cuau.

Pé danh gia tai nguyén khoang, cic tac gia

da ap dung t6 hop phuong phap sau:
2.1. Xy dung co sé di liéu (CSDL). Dé tién
ich cho luu trir quan ly, khai théc, sir dung;
chung t61 da tin hoc hda cac dir liéu dau vao,
dic biét cac dir licu ban d6 (geodatabase)
dugc quan tri bang phan mém GIS (cu thé 1a
Maplnfo). Cac thanh phan cta co s¢ dit lidu
khong gian bao gom:

- Tap hop cac dir liéu dang vector (tap Cac
diém, duong va ving)

- Tap hop céc dir li¢u dang raster (dang
diém; duong; ving; anh truc giao).

- Tap hop céc dir li¢u dang mang luoi
(mang ludi thiy van, ranh gioi dia chét,...)

- Tép hop dir 1iéu 2 va 3 chiéu (cac mat cat,
md hinh sé d6 cao, md hinh khéng gian than
quang,...).

- Dit liéu do dac, phan tich mau (nhu 1a cac
thuoc tinh quan trong: Ham luong Au, chiéu
day cac than quang, cac nguyén tb di kém...).

- D&t liéu dang dia chi (cac vung, than
quang,...).

- Dit liéu dang biéu bang (thanh phan quan
trong cua co s¢ dit liéu khong gian, dugc lién
két véi cac thanh phan d6 hoa thong qua kiéu
lién két ctia mo hinh quan hé)

Céc tac gia da xdy dung CSDL cho tat ca
cac dir lidu lién quan dén danh gia tai nguyén
khoang: cac cong trinh khao sat, tham do (hao,
giéng, khoan), cac dir liéu anh vién tham, dia

vat 1y,... theo m6 hinh quan hé va tuan thu quy
dinh cta nganh.
2.2. H¢ thong tin dia ly (GIS)

Cac tac gia da nghién cuu, khai thac cac
chic niang: Hoi dap, tim kiém va phan tich
khong gian (thudc tinh, do dac; chong xép; 1an
can-dia hinh, néi suy Va néi tiép). Nhing chirc
ning nay thé hién dugc tinh manh va két hop
cac 16p thong tin cling nhu giai quyet duoc cac
van d¢ vé khong gian cua cac yeu t6 dénh gia
tai nguyén khoang. Két qua da thanh lap hang
loat ban do chuyén dé s6 (nhu 1a cac 16p thong
tin khong gian: dia hinh-dia mao, dia tang, kién
tao, tAp cac mat cat dja chat theo cac phuong
khac nhau trong khong gian,...) 1a nhiing tai
liéu khong thé thiéu trong danh gia tai nguyén
va mo khoang cu thé, dé nhan dién vé ciu trac
mo-than khoang, phan ving trién vong (vi du
theo két qua chong xép cac 10p thong tin), du
tinh tai nguyén, trir luong [3]....

2.3. Phuwong phdp Vvién tham

Vién tham (RS) duoc dung nhu phuong
phap ho tro dic biét, luon ludn di cuing voi GIS
trong hé phuong phap dia tin hoc. Anh vién
thim véi cac dai phd khic nhau; phan chia,
nhan dang cac (101 tuong trén mat (yeu t6 dia
hinh-dia mao, ciu truc vong (Cac thé dia chat
nhu cac xuat 16 cia cac da magma,...), cau tric
dang duong (cac dat gay,...) hd tro tot trong du
bdo cac cdu trac thuan lgi cho tao quing. Tai
Khu vyc, da giai doan cac anh Landsat va anh
may bay, gan ddy da sir dung anh vé tinh thé h¢
méi (Aster va QuickBird). Két hop véi cac dir
liéu khac tir cac 16p thong tin duge quan trj bang
phan GIS (Maplnfo,...), da hd tro rat tbt trong
phan viing trién vong tai nguyén vang goc.

2.4. Xay dwng cdc mé hinh so

Trong nghién ciu, tit ca cac dir liéu déu
duoc td chirc trong b CSLD. Tu dir liéu trong
b CSDL tién ich nay 1a cac thong sb dau vao
cho cho cac nhiém vu tiép theo. Theo mot chu
trinh géi dau nhau, dit liéu dau ra cta nhiém vu
nay lai 1a dit liéu dAu vao ciia nhiém vu khéc ké
tiép. Cac dir liéu nay su dung dé thanh lap cac
mo hinh sb can thiét cho danh gia tai nguyén
khoang. Trong nghién ciu, dd xay dung nhiéu
mo6 hinh sé. Trong s6 d6 13 mé hinh 3 chiéu thé
hién khong gian than quang (hinh 1 va 2)
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Hinh 1. M6 hinh ba chiéu cdc than qudng
Khu Bai G6

Hinh 2. M6 hinh ba chiéu cac than quing
khu Bai Pt

2.5. Phan viing trién vong
2.5.1. Co so va cac tiéu chi phan chia

Co so phan chia 14 cc tién dé (thach hoc
thun loi, cdu trac,...) va ddu hiéu tim kiém (vét
19, cong trinh khai thac, cac di thuong dia hoa, dia
vat 1y,...), cac két qua giai doan anh vién tham,
cac md hinh va céc 16p thong tin chuyén dé.

Tiéu chi phan chia dya theo ban dd tong hop
(do chong xép) tét ca céc 16p thong tin chuyén deé
lién quan. Cac ving trién vong cao thip s& duoc
xép theo mirc d6 chita dung cac 16p thong tin tir
nhiéu dén it.

2.5.2. Két qud phdn viing trién vong

Céc tac gia da phan chia ra cac vung voi muic
d6 trién vong tir cao xudng thap nhu sau:

- \Vung rdt trién vong (A): Cac tién dé va dau
hiéu tim kiém d3 dugc minh chimg; quy tu nhiéu
nhét cac 16p thong tin lién quan, da khoan thim
do, khoan kiém tra; két qua da phat hién mot sd
thén quéng vang gbc; da thiét ké khai thac hoac
khai thac mot phan. Trong d6, mot sd than quing
da duoc danh gia trir luong

- Vang trién vong (B): Co tién dé, dau hiéu
tim kiém, trong d6 mot s6 da dugc minh ching;
quy tu da s6 cac 16p thong tin lién quan; da khoan
mot s6 16 khoan hodc hao kiém tra; phat hién déi
bién do6i hodc vét 10 quang

-\VANg chuea ré trién vong (©): Co tién dé dia
chit thuan loi, <o thé c6 mot s6 dau hiéu tim
kiém; c6 mot ) 16p thong tin roi rac; da c6 mat
s6 cong trinh kiém tra trén mat (hao, giéng hoic
cong trinh cta dan); da phat hién déi co6 chia
khoang hoa; c6 dac diém dija chit tuong ty cac
khu vuc da phat hién ra vang.

Chi tiét dugc thé hién ¢ bang 2 va hinh 3.

Bang 2. Bang sdp xép cdace khu viee ¢6 trién vong tir cao xuong thap khu viee Phieée Son

Xep Vung M5 ta dic diém chinh Kién nghi
hang
Chu yéu la d4 phién luc; epidot — amphibol xen carbonat. Pa xdm | Tham do bo
Khu | nhép la da siéu mafic phic hé¢ Hi€ép Pirc. Than thach anh — sulfua — | sung, chu
RAt Bai | vang duy tri lién tuc. Phuong kéo dai dong béc- tdy nam khoang trong dén cac
tridn bat | 400m, rong tur 100 dén 300m cam ve tay voi goc doc khoang 30% | than quang
(A1) | Chiéu day trung binh 2,37mét. Pa khoan tham do véi so lugng 1on; | nho dé tang
V('Xlg Ham lugng vang dao dong 0,39-60,75¢/T; trung binh 14,88¢/T. gia tri cua mo.
(A) Khu | Chu yéu la da phién mica, phlen sericit. P4 xam nhap 1a da siéu Tham do bd
Badi | mafic phuc hé Hiép Puc. Khong ché than quing chinh (QTZ3) sung cac than
GO | kich thudc 1 300x400m, cim veé tay — tdy nam véi goc dbc trung quing nho dé
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(A2) | binh 35°; Chiéu day 0,2-15,74m; trung binh 2,35m; Khoan 90 16 tang gia tri
khoan; Ham lugng vang dao dong 0,22 - 49,31g/T, trung binh: ctia mo.
7,619/T.
Bii Chui yéu da phién actinonit — albit, phién thach anh c6 granat, epidot — Tlhém do b%mg
Chubi amphibol. Xam nhdp siéu mafic phtrc h¢ Hi€p Durc dang thau kinh. D& | cac cong trinh
(B1) khoang hoa c6 kich thude 20x500x200m. Da thi cong 02 hao tim kiém, | hao, giéng va
ham lugng vét-2,969g/T; trung binh: 0,37¢/T. khoan.
Chu yéu 1a da phién actinonit — albit, it hon 1a da phién amphibol; | Tham do theo
Bdi | Xam nhap siéu mafic phirc h¢ Hi¢p Dlrc; Ddi mach thach anh — budc bang cac
Gi6 | sulfua — vang kich thudc 4x200x100m; Lo cii ctia dan, Khoan 616 | cong trinh
(B2) | khoan; MAu lay tir 16 0,1-130,2¢/T; mau khoan 0,1-4,469/T. hao, giéng va
khoan.
Chu yéu 1a da phién mica, phién thach anh — mica c6 granat; it hon | Thim do theo
Khu | 1a actinonit — albit. Xam nhép si€éu mafic phuc hé Hiép Pirc dang budc bang cac
K7 | thdu kinh. P x4c dinh d6i khoang hoa c6 kich thude cbng trinh
(Bs) | 100x700x300m; Thé ndm 270.240-70°. D4 dao hao va 01 15 khoan. | hao, giéng va
Mau hao cho két qua: 3,08-98,16g/T, mau khoan 1a 1,4g/T. khoan.
Chu yéu 1a da thach anh — mica c6 granat. Xam nhap andesit, Tham do theo
granodiorit phirc hé Bén Giang - Qué Son. Phat hién déi khoang budc bang cac
" Tra | hoa lién quan véi da skarn c6 kich thudce 1.500x30x300m; ddica | cong trinh
Trién | |ong | nat c6 chira khodng hoé c6 kich thude 10x50x100m va mot déi dai | hao, giéng va
vong | _Sudi | 50m. Pa don vét 16, hao, khoan. Béi khoang hoa lién quan voi da | khoan.
(B) Cay | skarn chua rd trién vong. 4 mau trén mat c6 ham luong 5,3-
(Bs) | 35,17g/T; trung binh: 21,87¢/T; 1y 39 miu ranh hao trong d6 5
mau c6 ham luong vang 1,03-23,5¢/T; khoan siu c6 mau ham
lugng 69,7g/T.
Chu yéu 1a da phién actinonit — albit, ¢4 phién thach anh mica c6 Nén tiép tuc
granat. Xam nhap siéu mafic phtrc hé Hi¢p Dtrc. C6 3 phan khu: dau tu nghién
khy | Phén khu 1: Doi mach thach anh day 0,8x350x100m; Phan khu 2.2 | ciu tiép
Bo d¢i khoang hod cam ve tdy voi kich thude 20x350x100m; Phan
(B:) Khu 3: Hai mach thach anh. Trong Ph~én khu 1, 2 da kiém tra 10
khai thac cua dan; Ph&n khu 3, lay mau ranh hao. Két qua : Phén
khu 1 ham lugng vang 0,10-5,919/T; Phan khu 2 ¢6 ham lugng
0,60-37,249/T; Phan khu 3 ham lugng 0,10-8,999/T.
Chu yéu 1a da phién epidot hoa, canxit hoa, biotit hoa. Ba xam Tham do bang
Kh” granodiorit phire h¢ Bén Giang - Qué Son. P xac dinh ddi bién cac cong trinh
Vang | dbi theo phuong tay bac — déng nam kich thudc 400x30x100m; thi | hao trén mat,
Nhe | cong hao. Két qua miu vang : 6,73-17,179/T. giéng va
(Be) khoan.
Khu | Chu yéu la da thach anh mica co granat, clorit hoa, sung hoa. Tim kiém d4nh
Bai | Khong rd doi khoang hod. ba klem tra gleng khai thac cua dan cho | gid dudi sau
Chua | Buém | két qua ham lugng vang véi s6 lugng mau it, ca biét c6 mau bang cong trinh
ro (Cy) | 64,379/T. giéng va khoan.
trién Khu Chu yéu la da phién actinonit — albit bi clorit hoa. Xéam nhap siéu Tim kiém d4nh
vong |\ mafic phire hé¢ Hiép Dure va da mach diorit khong r6 tu6i. Ba xac | gia dudi sau
©) vang dinh 01 di thuong vang trén khoi si€u mafic. Khong rd doi bien doi | bang cong trinh
(C2) chira khoang hoé. Két qua mau giéng ham lugng vang cao nhatla | giéng va khoan.

0,59/T.
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Hinh 3. Ban d6 phdn ving trién vong thim do quéng vang goc ving Phurée Son

3. Két luan va kién nghi
3.1. Két lugn

Két qua nghién ctru co thé rat ra mot s két
luén sau:

- Ap dung hé phuong phap dia tin hoc, cac
tac gia da xay dung duoc bd co sé dir licu )

than thién, tién ich, dic biét la cac di liéu
khong gian duoc quan tri trong phan mém GIS,
la cac dit liéu dau vao. Nhitng dir liéu quy bau,
dugc to chirc ¢6 cdu trac trong may tinh, cling
v6i két qua xay dung mo hinh sb khéc, cac tién
dé dau hiéu tim kiém; c6 thé nhanh chong
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khoanh dinh cac ving c6 trién vong khac nhau
vé vang gbc, 1a co sé dinh hudng cong tac
nghién ctru danh gia tiép theo. Két qua cua hé
phuong phép nay, dic biét thuan loi trong tiép
can cdu trac khong gian mo-than khoang, danh
gi4 tai nguyén trit lwong bang nhidu phuong
phap sb hién dai va gitp ich cho cac nha thiét
ké, thi cong cac dé an tir khao sat, thim do dén
khai thac mo.

- Dia tin hoc tuy la hé phuong phap moi
song dang dugc ap dung thanh cong trong giai
quyét nhiéu bai toan kinh té - xa hoi khéac nhau;
trong do co cac bai toan danh gid tai nguyén
khoang.

3.2. Kién nghi: Két qua nghién ctru cho thiy
kha nang st dung hé phuong phdp dia tin hoc
trong danh gia tai nguyén khodng. Vi vay, viéc
nhan rong dé ap dung cho cic mo vang gbc &
cac khu vuc 1an 1an va cho céc loai hinh khodng
san khac 1a c6 co s& va chic chin s& co hiéu
qua kinh té cao hon.
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SUMMARY
Estimate mineral resources by geoinformatics methodes. a case study on the bedgold
depositsin Phuoc Son, Quang Nam province

Le Van Luong, Do Van Dinh, Office of council for evalution of mineral reserves
Truong Xuan Luan, University of Mining and Geology

The Geolnformaics is being applied in Vietham. The authors have applied in mineral
resource assessment. This paper presents the initial results of the gold resource assessment,
application for a quite original gold featured on the Phuoc Son, Quang Nam, the special area in
Viet Nam. Research results, in addition to get the database (both in geographic information
systems environment), and support partition prospects. In Phuoc Son, about 100 kilomiters, the
authors to divide three prospect areas: hight prospects (Bai Dat, Bai Go), medium prospects (Bai
Chuoi, Bai Gio, Tra Long-Suoi Cay, K7, Bo) and low prospects (Bai Buom, Vang Nhe). Research
results all so to build models help realize the objective space ore, evaluate the resources and
reserves from more efficient, ...
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