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1. Mé dau

Kon Tum 13 mdt tinh mién Trung Viét Nam co
tiém nang 1én vé cac loai khoang san nhu Au, Cu,
Mo, W, Sn,... va duoc dé cap trong cac cong trinh
nghién cuu vé dia chat va khoang san khu vuec [5,
11, 12]. Tuy nhién, viéc khao sat danh gia vé tiém
nang khoang san va phan ving trién vong khoang
san khu vuc van chua dugc nghién ctru mdt cach
c6 hé thong. Cac tai lidu hién co chu yéu la cic
cong trinh do v& ban d6 dja chit va khoang san ty
1&¢ 1:200.000 va 1:50.000. Ngoai ra, con c6 mdt $6
cong trinh diéu tra nghién ctru nhitng diém khoang
hoéa riéng 1€ trong ving.

Trong nhiing ndm gan day, hé thong thong tin
dia ly (GIS) da va dang duoc ap dung phé bién trén
thé gi6i va co nhidu Gmg dung mang lai hi¢u qua
kha quan trong cac linh vuc Khoa hoc Trai Dat
D6i vi cong tac tim kiém tham do khoang san ran
viéc ung dung cong ngh¢ GIS két hop mot sd
phuong phép toan dia chat da dem lai nhiing thanh
cong nhat dinh, gop phan néng cao hi¢u qua cong
tac tim kiém, giam thiéu chi phi diéu tra va thoi
gian nghién ctru [1, 2, 4, 10, 14-16]. Trong nhitng
phuong phép toan phal ké dén phuong phép trong
s6 bang chung (weights of evidence) duoc dua ra
boi Cuc Pia chit Canada va dwoc ung dung tir
nhiing ndm 1980. Nam 1994, Bonham-Carter ap
dung phuong phép nay cho viéc tim kiém vang tai
vung Nova Scotia, Canada [3].Twr d6 t6i nay, rat
nhiéu cac du 4n ap dung h¢ phuong phap nay cho
cong tac tim kiém khoang san vang, ddng, nikel va
da dem lai hi¢u qua nhét dinh nhu cong trinh nghién
ciu cua Carranza (1999), Asadi va Hale (2001),
Porwal (2003, 2010), Partington (2010) [1, 4, 14-
16]. Dit liéu dau vao trong cac cong trinh nghién

ctru trén chii yéu bao gdm cac tai lidu dia chét lién
quan dén khoang hoa nhu thach hoc, kién tao, dia
hoa va cac diém mo di biét. O Viét Nam, phuong
phap toan két hop véi GIS chwa dwoc quan tim
dung muc trong cong tac tim kiém khoang san
ran,ma chu yéu tap trung trong nghién cuu tai bién
dia chét [9, 18]. Noi dung ctia bai bao nhim gidi
thiéu phuong phap trong s bang ching trong tim
kiém khoang san rén va két qua ap dung trong phan
ving trién vong khoang hoa volfram khu vuc Plei
Meo thudc tinh Kon Tum dua theo cac tai liéu
thach hoc, dia hoa, dia vt 1y, kién tao va cac diém
khoang hoa.

2. Phuong phap trong sé bing chimg
Noi dung ctia bai toan dugc tom tat nhu sau:

Gid sur vung nghién ciru T ¢6 di¢n tich 1a N(T).
Trong ving nghién ciru ¢ cc diém khoang héa da
biét (D) chiém dién tich hodc s6 luong 1a N(D).
Mot ban d6 diu hiéu tim kiém B c6 dién tich 1a
N(B) (hinh I). Theo gia thiét xac suit c6 diéu kién
Bayes, ta co:

BnD D

Hinh 1. M6 hinh biéu dién thuat toan cla
phwong phép trong sb bang ching
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Xé4c sudt xuit hién ddu hiéu B cin ctr vao
nhiing diém khoang hda da biet dugc xac dinh theo
cong thirc:

P{BAD} N{BND}
P{D} ) N{D}

P{B\D} = (1)

Xac suat xuat hién dau hiéu B can clr vao dién
tich ngoai mo la:

P{B\D}:P{Bmﬁ}:N{BmE}

2

P{D} N{E}

Xac suat khong xuét hién déll,l hién B can ctr
vao nhiing diém khoang héa da biét nhu sau:
P{BnD} N{BnD}

P{B0} - P{D} N {D}

)

Xac suat khong xuét hién ddu hién B cin cir
vao dién tich ngoai mé la:
P{Emﬁ} N{Emﬁ}
~{D}

— 4)

P{B\D} = ri]

Trong sb bang chimg duong (W) x4c dinh theo
cong thue:

P{B\D}

W =[nLS =In
{B\D}

©)

Trong s6 bang ching am (W) xac dinh theo
cong thuec:

P{B\D}

W~ =InLN =In
{B\D}

(6)

Do twong phan (C) giita trong sb bang chimg
duong va am xac dinh theo cong thirc:
C=W'-W (7)
b tuwong phan (C) thé hién méi quan hé khong
gian giira cac déu hiéu khong gian va d6i tugng
nghién ctru. Khi C > 0 thi mo6i quan h¢ khong gian
thuan; C < 0 mdi quan hé khong gian twong quan
nghich va C = 0 thi chung khong c6 mdi quan hé
khong gian v6i nhau. Thong thuong, khi Vung
nghién ctru va sb lugng diém mo 16n thi gia tri
tuong phan 16n nhét s thé hién moi quan hé khong
gian t6t nhat giita dau hiéu nghién ciru va diém mo
[1, 3]. Nguoc lai khi dién tich nghién ctu va s6
lugng diém mo nho thi trong s6 dau hién nghién
ctru c6 thé 16n va do vay gid tri phan bd Student
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cia C s& duge ding dé xac dinh moi quan hé
khong gian t6i uu nhat. Gia tri phan b6 Student cua
C duge xdc dinh bang C/s(C). Trong do s(C) la do
léch chuan cua C, x&c dinh theo cong thuc s
()= 52 (W+)+s2 (W*) . s’ 1a phuong sai cua
trong sér bang chimg dwong hodc 4m va duoc tinh
tuong doi theo cong thire ciia Bishop (1975) [2]:

+ 1 1 .
SZ(W ): N{B\D} " N{B\B} "

®)

_ 1 1
()= N{5\D} N{5\D)

Trong qua trinh nghién ctru chdng ghép ban do,
¢6 nhidu cac ban d6 diu hiéu lién quan toi dbi
tuong nghién ctiu s& duoc sir dung dé phan tich
danh gia. Sau d6 cac dau hiéu dugc két hop voi
nhau thanh nhém déu hiéu dic trung cho déi tuong
nghién ctru. Diéu kién dé két hop cac dau hiéu dé
danh gi4 1a ching phai thoa man doc lap c6 didu
kién (Conditional independence). Mot trong nhiing
phuong phap kiém tra diéu kién nay la phuong
phap dugc dé& xudt boi Bonham-Carter, 1994 [3].
Theo Bonham-Carter, mot cip dau hiéu 1a diéu
kién doc lap néu dién tich cua d6i tugng nghién
clru c6 miat dong thoi 2 dau hiéu thong tin B, va B,
thoa man phuong trinh:

N{B ~D}*N{By "D}

N{B "By D}= ©)

N {D}

Trong d6: B, yé B, 14 hai ddu hiéu thong tin; D ’12‘1

dién tich doi tuong nghién ctu da bict.

N {Bl N B, mD} la dién tich ciia ddi tugng nghién

clru ¢6 mat dong thoi do ddu hiéu thong tin B va

N{B "D} N{By D}
N{D}

B.. la dién tich d6i tuong
du doan xay ra trong dién tich chung cua cac dau
hiu théng tin. Mbi quan hé nay dugc thé hién qua
bang ngau nhién cta phuong phap kiém tra cap
(bang I).

Gid thiét vé tinh doc 1ap cé diéu kién cua dau
hi€u thong tin dugc kiém tra bdi gia tri chi-square
(x?) tinh toan dugc xac dinh theo cong thirc:

(9 *Ei)z

E;

2=zt (10)

Trong do: O; 1a gia tri thong tin da xac dinh; E;
la gia tri thong tin suy doan.

Gia tri Xz tinh toan dugc nhdé hon gia tri Xza;df



tra bang (df 1a bac tu do va a la gia tri téi han) thi
cap dau hiéu thong tin thoa mén tinh doc 1ap co
dicu kién va dugc dung dé két hop nghién ctu du
bao ddi twgng nghién ciru.

Bang 1. Bang ngiu nhién cia phwong phap kiém tra cap
Dé&u hiéu thong tin 1 (B,)

DAu hiéu
théng tin
va dac tinh
clia chiing
B>

Téng s

B, c6 mét B, vang mét

Déu
hiéu
thong
tin2 72
(B) Vang

mat

N{BlﬁBzﬁD} N{ElﬁBzﬁD} N{BzﬂD}

mat

N{Elmﬁz mD} N{ElﬁgzﬁD} N{Esz}

3 —
ngg N{B, ~D} N{B, n D}

~{p}

3. Pic diém dia chit, khoing sian viing Pleimeo,
tinh Kontum

3.1. Pic diém dia chit

Vung Plei Meo c¢6 dién tich khoang 378,5km’
thugc dia phan cac xa M6 Rai va Sa Son, huyén Sa
Thay, tinh Kon Tum, vung dugc gidi han bdi toa
do dia 1y 14°20°08°°+14°29°55” v§ do bic va
107°33°04”+107°44°47>* kinh d¢ dong. Dia hinh
khu vic c6 dang ndi cao va mirc 6 phan cit manh
v6i do chénh cao 16n (300 + 1.700m). Trong vung
cO song DPik Ho Drai chdy theo hudng tu béc
xuong nam voi chleu dai tong cong khoang 50km.
Hé¢ thong su01 rat phat trien, nhu’ng ngan va doc
nhiéu thic ghénh, mua mua d& giy 1 quét.Didu
kién ty nhi€n phuc tap cua Vung 1a mot trong céc
yéu to anh huéng 1on dén cong tac tim kiém
khoang san.

Céc thanh tao tram tich phat trién rat phong
phu va da dang, phan bd rgng khip ving nghién
clru, c6 tudi tir Proterozoi dén Kainozoi (hinh 2).

Hi
HE TANG (HT)
IR Nha Trang

s ] DJBis Lic
(VS [ Mang Yang
| [ Cwbre
M Bl
PHUC W (FH)

Hinh 2. So' db dia chat don gian héa khu vuc nghién ctu

Thanh phan thach hoc chu yéu bao gom cac da
tram tich luc nguyén, tram tich carbonat tudi
Paleozoi, cac thanh tao hé tang M6 Rai bi bién

chat & tuong da phién luc thugc loat tudng nhiét
do - ap suat thap. Cac thanh tao nili lura tudi
Mesozoi (hé tang Mang Yang, hé tang béo Béo
Loc) c6 thanh phan chu yéu bao gdm cac da cudi
két tuf, cat san két tuf, bot két tuf (tuéng trim tich
ngudn nui lira); ryolit, ryolit porphyr, felsit, felsit
porphyr, ryodacit, ryodacit porphyr, dacit, dacit
porphyr, tuf cta ching (twéng phun trao thuc
thu); ryolit ignimbrit, felsit, felsit porphyr, dam
két tuf thanh phan felsic (tudng hong ntii Itra).

Céc thanh tao magma xam nhap phan bé rong
rai trong khu vyc nghién ctru véi dién tich khoang
210km’. Chiing phat trién manh, da dang, c6 mat
tur Paleozoi dén Kainozoi, tao nén cdc giai doan
phat trién magma 16n, mot s6 phtrc hé ' magma phén
di véi day du thanh phan tir mafic dén axit (vi du
nhu phtc hé Bén G1ang, Dinh Quan). Két qua
nghién ciru giai doan truge da ghi nhén sy c6 mit
cua 7 phirc hé magma xam nhép phat trién trong 6
giai doan kién tao. Thanh phan thach hoc chu yéu
bao gom diorit, diorit thach anh, it hon la
gabrodiorit (phtrc hé¢ Dién Binh); granodiorit biotit
hornblend, it hon 1a granit biotit hornblend, tonalit
biotit hornblend (phtic h¢ Bén Giang, Dinh Quan);
granosyenit biotit, it granit biotit, granit 4 kiém
(phuc hé¢ Van Canh, Béo Ca); granit hai mica,
granit sang mau, it granit c6 biotit, apogranit (phirc
hé Ba Na). bac biét, cac da granitoid phirc hé¢ Ba
Na bi cac hé thong dut gay kinh tuyén va tiy bic -
dong nam cit qua lam dap nat, meo mo, phuc tap
hoa, nhiéu noi gap grelzen hoa, nhét 1a ¢ déi noi
tlep xuc. Cac nguyen t6 6 hé sb tap trung cao hon
nhiéu so vdi tri s6 clark nhu Mo 2,00 + 2,30 clark;
W 20,00 + 24,30 clark, Sn 1,22 + 3,06 clark, Ag
2,00 + 2,44 clark; rat c6 trién vong khoang san
wolfram va thiéc [12].

3.2. Pdc diém khodng héa wolfram

Quang wolfram lan dau tién dugc phat hién trén
dién tich nghién ctru tir két qua dai mau trong sa va
khong 1au sau d6 quang goc ciing duge phat hién
[7, 12]. Quang hoa dugc cho 1a c6 moi lién quan
mat thiet véi magma xam nhap pha 2 phtc hé Ba
Na va céc hoat dong pha huy kién tao gay nén boi
cac dat gay phuong dong bac - tdy nam va phuong
kinh tuyén, 4 kinh tuyén. Ket qua nghién ctru cho
thdy quang wolfram co nguon goc nhi¢t dich nhigt
dd trung binh - cao (195 + 326°C), thudc kiéu
khoang wolframit - thach anh. T hop khoang vat
quang gom wolframit (casiterit), pyrit, chalcopyrit,
bismutin, bismuthit, topaz, hematit, ilmenit
(fluorit) [7, 12].

4. Co s6 dir liéu va két qua tinh toan trong 56

Véi muc dich xay dung ban d6 phan ving trién
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vong khoang hoa wolfram khu vuc nghién ctru
dua trén cong nghé GIS, tht ca cac tai liéu lién
quan dén khu vuc nghién ctru hién cé dugc thu
thap, chon loc va xu ly nhim xdy dung tap co s&
dir liéu hidu qua nhét.

4.1. Cdc diém khodng héa

Céc tai lieu nghién clru giai doan trudc trong
vung cho thay gifra cic nguyén t6 W, Sn, Bi va Mo
c0 moi tuong quan thudn véi nhau. Do vay, cgic
nguyén t0 nay cé 3’/ nghia quan trong gbp phan
nang cao hiéu qua cong tac tim kiém so bo khoang
san wonfram. Vi tri clia cac dlem phén tich mau
dia hoa nguyén sinh cac nguyén t6 c6 ham lugng
dat chi tiéu ap dung trong diéu tra khoang san ty 1¢
1:50.000 duoc coi nhu nhing diém khoang hoa
(PKH) va dugc lya chon la mot thanh phan cua hé
thong co so dir liéu dé xay dung ban do trién vong
tim kiém W trong khu vuc nghién ctru. Dé tranh sy

tring lap thi cac diém khoang hoa phai cach nhau
khoang cach trén 10m. Két qua tinh toan da lya
chon duogc 19 diém khoang hoa thoa man didu kién
trong khu vuc nghién ctru. Ban dd vi tri cac diém
khoang hoa W dugc thé hién trén hink 1.

4.2. Bin d thach hoc

Dua theo ban d6 dia chat ty 1¢ 1:50.000 (t Plei
Meo D-48-60-C), cac thanh tao dia chét trong khu
vie nghién ciru duoc don gian hoa theo cac dia ting
va phitc hé (hinh 2). Cac don vi thach hoc nay sé&
duoc dua vao tinh toan va xir Iy nhim xéac dinh mbi
lién quan véi diém khoang hoa xac dinh trén. Két
qua tinh toan (hang 2) cho thay phirc h¢ Ba Na co
trong s6 bang chimg cao nhat so v6i cac phic hé
khac, voi 13 trong sb 19 diém khoang hoa ndm trong
phuc h¢. Gia tri tuong phan (C) 1a 4,795 va dién tich
cua phtrc hé Ba Na duogc coi 1a mét trong nhiing co
s& dit liéu ddu vao cho cong tac nghién ciru.

Bang 2. Bang téng hop tinh trong sé bing chirng theo phwong phap trong sé

L&p thong tin Dién tich (m?) khozfgmhéa w* w (o} s2(W*) sZw? s(C) CI/s(C)
1. Hé thong durt gdy & kinh tuyén (AKT)
Vung dém 100m 23029577 8 1,925 -0,483 2,408 0,125 0,091 0,465 5,182
Vung dém 200m 47144774 10 1,431 -0,613 2,044 0,100 0,111 0,459 4,449
Vung dém 300m 72150056 13 1,268 -0,939 2,207 0,077 0,167 0,494 4,472
Vung dém 400m 97165600 13 0,971 -0,853 1,823 0,077 0,167 0,494 3,694
Vung dém 500m 120533290 13 0,755 -0,765 1,520 0,077 0,167 0,494 3,079
2. Dja tdng va magma
H.T. Mang Yang 70520126 5 0,336 -0,097 0,433 0,200 0,071 0,521 0,830
P.H.BaNa 6602281 13 3,660 -1,135 4,795 0,077 0,167 0,494 9,714
P.H. béo Ca 64763469 1 -1,189 0,136 -1,324 1,000 0,056 1,027  -1,289
3. Dj thuong dia vét ly - Kali (%)
K-25 50653686 5 0,667 -0,160 0,827 0,200 0,071 0,521 1,587
K-2,0 106537980 3 -0,588 0,163 -0,750 0,333 0,063 0,629 -1,193
K-15 193135399 11 0,117 -0,141 0,258 0,091 0,125 0,465 0,554
4. Di thwong dia vét ly - Thori (ppm)
Th-20 34552628 3 0,538 -0,075 0,613 0,333 0,063 0,629 0,975
Th-15 65052979 15 1,515 -1,368 2,882 0,067 0,250 0,563 5,122
Th-12 120892627 1 -1,813 0,335 -2,148 1,000 0,056 1,027 -2,091
5. Dj thuong dia vét ly - Urani (ppm)
u-7,5 32047483 1 -0,485 0,035 -0,520 1,000 0,056 1,027  -0,507
U-45 183851412 14 0,407 -0,661 1,068 0,071 0,200 0,521 2,050
uU-3 285484313 1 -2,672 1,380 -4,052 1,000 0,056 1,027  -3,944
u-1,5 307931687 3 -1,649 1,551 -3,200 0,333 0,063 0,629 -5,087
6. Vanh dj thuong dia héa nguyén sinh
W 9021959 16 3,555 -1,821 5,377 0,063 0,333 0,629 8,546
Sn 3944117 13 4,175 -1,142 5,317 0,077 0,167 0,494 10,773
Mo 17316519 18 3,021 -2,897 5918 0,056 1,000 1,027 5,760
Bi 5366271 1 1,302 -0,040 1,342 1,000 0,056 1,027 1,306

Ghi chu: W*, W™ Ia gié tri ty trong théng tin dwong va am duwoc tinh theo cong thire (5) va (6); C la gia tri twong phan dwoc tinh theo cong
thire (7); sAW™), s%(W") duoc xac dinh theo cong thirc (8); s(c)= 2 (W+)+ 2 (W*)
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4.3. Bin db kién tgo

Trén co s& phan tich m6 hinh d§ cao (DEM),
két hop voi két qua nghién ctru cta giai doan trude
[10, 15], co thé thdy rang, trong dién tich nghién
ctru phat trién 3 hé thdng dut giy chinh co phuong
tay bic - dong nam, dong béc - tdy nam va phuong
kinh tuyén, 4 kinh tuyén (AKT) (hinh 3).

Céc dut giy phuong tiy bic - dong nam phan
bb & phia tdy, tdy bic ving nghién clru; chung cit
qua cac tram tich hé ting M6 Rai, Mang Yang, cac
da bién chit phirc hé Kham Purc, cit qua cac da
magma xam nhap phirc h¢ Béo Ca va Dién Binh.

14920'08"
10723304

Cac dut gdy phuong dong béc - tdy nam phat trién
han ché, phan b ¢ khu vyc trung tam va phia ty
ving nghién ciru, cit qua cac trim tich hé tang Mo
Rai, thanh tao phun trao andesit hé tang béo Bao
Loc, ryolit h¢ tang Mang Yang, granit pha 2 phirc
h¢ Ba Na. Hé thong durt gdy phuong kinh tuyen a
kinh tuyen hoat dong rdt manh mé& va phat trién
rong rai trén dién tich ving nghién cuu. Pay dugc
cho 13 hé thong dit giy tré, hoat dong rat manh,
tao ra cac doi ca nat, dap vo va dong vai trd quan
trong trong qué trinh dan va tich tu quing wolfram
va quang da kim. Doc theo dat g8y thuong co cac
déi kataclazit, thach anh hoda, greisen hoa chua
khoéang hoa wolfram va sulfide [7].

14929'55"
10704447~

14%20°08"
107044'47"

14°29'55™
107233047

b)

1 -
10T233'04"

1492955
107044°47

4920°08"

1
10728447

Hinh 3. a- Ban d6 mé hinh sb d6 cao (DEM) va cac yéu t6 tuyén tinh;
b- Ban d& pham vi d&i &nh hwéng hé thdng dut gay phuong & kinh tuyén
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Nhim xéc dinh dién tich d¢i anh i uu doc céc
dut giy cho cong tic tim kiém khoang san, cac
vung dém dugc xay dung véi khodng céch tur 100
dén 500m doc cac dut giy theo timg hé thong. Két
qua tinh toan theo phuong phép ti trong thong tin
cho thay hé thong dat gdy phuong dong béc - tay
nam va tay bic - dong nam cé trong so bang ching
thip nén khong duoc sir dung dé chdng ghép ban
d6 trong nghién ciru nay. Nguoc lai, hé thong dut
giy theo phuong 4 kinh tuyén c6 ¥ nghia 16n trong
tim kiém khoang san wolfram trong vung voi dén
13 diém trong 19 diém khoang héa nim trong ving
dém 500m doc theo hé théng dit giy (hinh 3).
Trong do, ving dém 100m dugc cho 1a c6 ¥ nghia
nhét voi 8 trén 19 diém khoang hoa nim trong va
do tuong phan C 1a 2,408 (bang 2). Dién tich vung
dém nay c6 mdi quan hé khong gian ti wu nhét voi
cac diém khoang hoa va dugc s dung dé chong
ghép ban do trong cac budc tiép theo.

4.4. Bin do di thwong dia héa

Trong dién tich nghién cou da khoanh dinh
dugc 13 vanh phan tan dia hoa nguyén sinh cua cac
nguyén t& Mo, W, Sn, Bi [7, 12]. Cac vanh phan
tan clia nguyén t6 Sn, Mo, Bi phat trién kha manh
va tap trung thanh nhiéu déi c6 chidu rong 20 +
200m, kéo dai 100 = 1000m theo phuong kinh
tuyén, chi yéu trén dién tich da granit phtc hé
Ba Na.

Vanh phan tan dia hoa d4 gbc W thudc truong di
thuong tdy Chu Ya Krei. D4 gbc chu yéu 1a granit
sang mau thugc pha 2 phitc h¢ Ba Na (G/Kbn,).
Trong da bit gip cac mach thach anh xuyén lén
trong cac doi dap v& kién tao co chira tinh thé
wolframit, giy bién ddi greisen canh mach da vay
quanh. Vanh phan tan cé dién tich khoang 5,2km?,
ham luong cuc dai W dat dén 1% (gép 9,091 lan
clark), ham lugng di thuong trung binh 244,107%
(gap 22 lan clark). Cac vanh di thuong dia héa
nguyén sinh W, Sn, Mo va Bi la nhitng tai li¢u quan
trong trong viéc xac dinh cac dién tich trién vong
trong vung nghién ctu (hinh 4).

Két qua tinh toan trong sb bang chimg & bang 2
cho thay s6 lugng diém khoang héa nim trong cac
vanh di thuong W, Sn va Bo kha cao véi d¢ tuong
phan déu 16n hon 5. Pbi véi vanh di thuong dia
hoa Bi chi co 1 diém khoang hoa nim trong véi do
twong phan tmh toan 1a 1,342. Didu nay c6 thé do
s6 lugng mau phan tich cung nhu vi tri ldy mau
chua phan anh day du nhit mbi quan hé giita cac
nguyén t6 véi nhau.
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Hinh 4. Ban d6 di thwéng dia hda nguyén sinh
cac nguyén tb

4.5. Bin do di thwong dia vit ly

Két qua do di thuong xa hang khong va mat
datciia Lién doan Vat Iy Dia chat di thanh 1ap dugc
cic mat cit chi tiét co cuong do xa cao (trén
80uR/h) ¢ khu vyc Sa Son, Chu Ya Krei, thuong
lién quan véi cac khoang héa xa (U, Th) va dat
hiém (TR) [13]. Dién phan b6 cac vanh di thuong
nay c6 kha nang lién quan véi khoang hoa
wolfram. Cac ban db truong dia vat 1y trong luc, tur
va phé gamma trong ving nghién ctru khong
nhiing phan anh cac thanh tao dia chét co mat trong
vung, tinh chit va su bién ddi cua chiung, ma con
gitp phat hién cac doi dap v kién tao, biéu hién
dut gay, d6i da bién doi c6 thé lién quan khoang
hoa wolfram.

Nhitng khu vuc c6 cuong d6 phong xa, ham
lwong urani, thori cao nhat lam thanh nhimg chom
nhé nim rai ric trén ving khong theo qui luat.
Chung phan anh dién phan b6 cua cac da magma
xam nhap axit. Di¢n tich c6 cuong do phong xa
thdp nhat (<3uR/h) tuong tng véi dién phin bd
cua 16p phu basan va cidc d4d magma xadm nhdp
mafic; dién tich c6 cudong d6 phong xa trung binh
(3 + 6uR/h) trong trng véi dién phan b cua cac da
tram tich va cac d4 magma xam nhap trung tinh,
khéi lugng cua hai loai nay chiém hon 90% dién
tich cta vung; con dién tich c6 cudong dé phong xa
cao (8 +12uR/h) twong tng voi dién phan b cua
céc khdi da granit thugc cac phirc hé Bén Giang -
Qué Son, Dién Binh, Van Canh va Ba Na. Ham
luong urani nim trong khoang 0 + 13ppm, ham
lugng urani cao (>8ppm) cé & trong cac da magma
xam nhap cua phuc hé Ba Na.

Trong nghién ciru ndy, ba ban db di thuong dia
vat ly cua thori, urani va kali dugc st dung nhu



nhitng dit liéu ddu vao quan trong dé phan ving
trién vong quang hoa wolfram khu virc nghién ciru.
Tir két qua tinh toan & bang 2 cho thdy, dbi voi
mdi ban db di thuong dia vat ly, gia tri di thuong
ctia vanh t6i wu ¢6 y nghia nhét trong tim kiém ctia
tung loai 1a vanh 2,5% cua kali; 15ppm cua thori
va 4,5ppm cua urani (hinh 5).
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Hinh 5. Ban dbd di thwong dia vat ly urani
5. Panh gia trién vong

Thanh 1ap ban d6 du béo trién vong quing héa
wolfram 1a cong doan cudi cing can giai quyét
cua nhiém vu nghién clru va ciling 1a ndi dung
quan trong khi sit dung phuong phéap trong sb
bang ching két hop coéng nghé GIS trong tim
kiém khoang san. Trén co s¢ tinh toan s6 liéu dau
vao, 9 thong tin dugc lya chon dé xay dung ban

dd6 phan vung trién vong khoang san wolfram
ving Plei Meo, tinh Kon Tum bao gdm d6i dién
tich anh huéng 100m cua hé thdng dit gay 4 kinh
tuyén; phuc hé Ba Na; cac vanh di thudong dia hoa
nguyén sinh cia W, Sn, Mo, Bi; vanh di thuong
dia vat ly 2,5% cua kali, 15ppm cua thori va 4,5
ppm cuia urani.

Diéu kién doc 1ap duogce tién hanh kiém tra cho
tung cdp dir liéu thong tin va gia tri x2 cua cac cap
dugc thong ké & bdang 3 va 4. Két qua tinh toan
cho thiy gia tri %* tinh toan cua vanh di thuong
2,5% cua kali voi déi anh huong 100m cua hé
thong dirt gy a kinh tuyén (9,298), phirc h¢ Ba
Na (10,719) va vo6i vanh di thuong dia hoa
nguyén sinh cia thiéc (10,719) 16n hon gia tri ¥’
tra bang v&i muc d tuw do df = 1 va gia tri t6i han
a = 0,01 (5,41) [6]. Do d6, vanh di thuong 2,5%
cua kali bi loai bo khi Kkét hop cac tdp du liéu
khac trong nghién ctru nay. Pbi voi mic do ty do
df =1 va gié tri téi han a = 0,025 thi gia tri xz tra
bang la 3,84. Trong truong hop nay thi co thé thiy
mot sd cac cap dir lidu co gia tri % tinh toan 1on
hon 3,84 s& bi vi pham diéu kién doc lap, trong d6
¢6 cip vanh di thuong W va Sn. Piéu nay khong
hop 1y do vanh di thuong W va Sn dong vai tro rat
quan trong trong cong tic tim kiém khoang sin
wolfram trong vung. Nhu vay, cac cdp s licu
nghién ctru thoa mén tinh doc 1ap co didu kién véi
gia tri x2 tinh toan nhdé hon 5,41 sé dugc st dung
dé xac lap dién tich c6 trién vong khoang hoa
wolfram trong dién tich vuing nghién ctru.

Bang 3. Vi du bang ngau nhién cuia cac cap ban d6 chong ghép

DAu hiéu théng tin Phirc hé Ba Na

Vanh di thwong W Vanh di thwong Mo

Nt p . > - = - 4 = - - Téng
va dac tinh cta ching Co6 mat Vang mat C6 mat Ving mat Co6 mat Véng mat
Doi 100m - Co mat 7 (5,47) 1(2,53) 8 (6,74) 0 (1,26) 8 (7,58) 0 (0,42) 8
AKT Véng mat 6 (7,53) 5 (3,47) 8 (9,26) 3(1,74) 10 (10,42) 1(0,58) 11
Téng 13 6 16 3 18 1 19
Béng 4. Bang téng hop gié tri y” tinh toan giira cac c3p ban dé chéng ghép
DAu hiéu PH. Ba Na W Sn Mo Bi 25%-K _ 15ppm-Th 4,5 ppm-U
Béi 100m - AKT 1,053 0,946 4,103 0,027 0,027 9,298 1,822 2,869
PH. Ba Na 4,416 2,905 0,166 0,166 10,719 0,082 0,008
W 4,416 2,029 2,029 1,031 2,311 2,942
Sn 0,166 0,166 10,719 0,082 0,008
Mo 4,237 0,305 0,532 0,305
Bi 0,305 0,532 0,305
2,5% - K 0,499 0,932
15 ppm -Th 3,421

Ghi chi: - Béi 100m - AKT: D&i anh hwéng 100m clia hé thdng dit gay & kinh tuyén; - PH. Ba Na: Phic hé Ba N&; - W, Sn, Mo, Bi: Vanh
di thworng dia hoa cltia wolfram, thiéc, molipden, bismut; - 2,5% - K, 15ppm - Th, 4,5ppm - U: Vanh di thuong dia vat ly 2,5% cla kali,

15ppm clia thori va 4,5ppm clia urani. Cac gia tri gach chan la cac gia tri Ion hon gia tri 32 tra bang.
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Duya vao két qua tinh toan trong s6 bang ching
va do tuong phan C & bdng 2, tién hanh xéc lap
cac dién tich trién vong wolfram theo tong gia tri
do tuong phan cua 8 diu hi€u nghién ctru (da loai
b6 déu hidu vanh di thuong kali 2,5%).

Dua trén su trung hop ngau nhién cta gia tri
trong phan ciia cac dau hiéu nghién ciru, ban do
két qua phan ving trién vong da duoc xdy du’ng va
phan chia thanh ba loai: khu vuc it ¢6 trlen vong,
c6 trién vong trung binh va khu vuc rét ¢ trién
vong. Ngudng gia tri dé phan ch1a gitra khu vuc it
¢6 trién vong va khu vuc c6 trién vong trung binh
duoc xac dinh theo gia tri d§ twong phan thap nhat
cua 1 dau hiéu nghién ctru (vanh di thuong dia vat
1y 4,5ppm ciia urani = 1,07); ngudng gi4 tri dé phan
chia gitra khu vuc co trién vong trung binh va khu
vuc rat co trién vong dugc xac dinh béng téng gia tri
d6 twong phan cua 4 ddu hiéu thap nhét (vanh di
thuong dia vat ly 15ppm cuta thori va 4,5ppm cua
urani, vanh di thudng dia hoa cta bismut va d6i anh
huéng 100m ciia hé théng dut giy 4 kinh tuyén =
1,07 + 2,88 + 1,34 + 2,41 = 7,70). Nhu vay, ban do
phén ving trién vong quing hoa wolfram khu vuc
nghlen ctru dugce chia lam 3 khu, cu thé: khu vyc rat
trién vong c6 gia tri C >7,70, trién vong trung binh
c6 gia tri C 1,07+7,70 va it va khong cé trién vong
véi gia tri C<1,07 (hinh 6).

mot $6 dién tich rat trién vong md&i khong céd cac
diém khoang hoa da biét ciing dugc xac 1ap. Nhimg
dién tich nay thudng ndm bao trum 1én cac yéu to
thong tin cé ty trong cao cua vanh di thu(‘mg dia
hoéa va dia vat ly. Két qua phuong phép ty so kha di
cho thdy cac khu vuc rét trién vong ¢6 ty s6 kha di
16n (bdng 5). Diéu nay néi 1én rang, mic do trong
quan giita diém khoang hoa da biét va cac khu vuc
rat trién vong theo mé hinh nghién ctru trén 1a kha
chinh xac. Cac khu vuc nay can duoc dau tu cong
tac diéu tra chi tiét thém trong thoi gian t6i.

Bang 5. Twong quan gitra diém khoang héa va cac
khu vire trién vong theo phwong phap ty sé kha di

. Diém % diém % Ty sé
Mtrc trién Dién tich
khoang  khoang 2 dién tich  khadi
vong m

hoa hoéa (A) (B) (A/B)
R&t 17 89,47 15,5 7,36 12,15
Trung binh 2 10,53 83,05 39,45 0,27
it va khong 0 0 111,95 53,18 0

Téng 19 100 210,5 100
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Hinh 6. Ban dd phan viing trién vong khoang héa wolfram
khu vwec Plei Meo, Kon Tum

Khu vyc rat trién vong c¢6 17 trong téng sé 19
diém khoang hoa wolfram (chiém 89,5%) va chiém
4,1% tong dién tich khu virc nghién ctru. Trén co s&
ddi sanh, dién tich rét trién vong nam kha tuong
déng v6i nhitng khu vuc trién vong dugc xac lap
theo cac tai liéu dia chit nghién ctru theo phuong
phap truyén thong trudc day [7, 12]. Bén canh do,
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6. Két luan

Két qua dat dugc cta viéc ung dung phuong
phap trong sO bang chimg két hop GIS trong tim
kiém khoang san ran la nhitng thong tin quan trong
ban dau, gop phan dinh huéng, nang cao higu qua
cong tac tim kiém va danh gia trién vong quing
hoéa khu vue nghién ctru. Viée ap dung nay déc biét
¢ y nghia dbi voi cac khu vuc nghién ctru ¢6 diéu
kién dia hinh phc tap, viéc tiép can truc tiép voi
d6i twong tim kiém gdp nhiéu kho khan. Trén co s¢
tong hop va phan tich cac tai liéu dia chat lién quan
dén khoang hoa wolfram khu vyc Plei Meo, tinh
Kon Tum (tai liéu thach hoc, dia hoa, dia vat Iy va
kién tao), h¢ thong co s dir liéu trong méi truong
GIS dugc xiy dung theo phuong phéap trong sb
bang chimg. Tam dau hi¢u thong tin lién quan dén
quang hoa wolfram Vl‘mg Plei Meo thoa man diéu
kién doc 1ap va dugc két hop dé xay du'ng ban do
phan ving trién vong quang hoa bao gom da6i anh
huong 100m cta hé théng dut gy a kinh tuyén,
phuc hé¢ Ba Na, vanh di thuong dia hoa cia
wolfram, thiéc, molipden, bismut; vanh di thuong
dia vat ly 15ppm cua thori va 4,5ppm cuia urani.
Két qua nghién ctru da chi ra ba mic do trién vong
khac nhau cho quang héa wolfram khu vuc nghién
ctru 1a: khu vuye rat trién vong c6 gia tri tuong phan
C > 7,70, khu vuec trién vong trung binh c6 gié tri C
1,07 = 7,70 va khu vuc it trién vong véi gi tri C <
1,07. Ban d6 khoanh ving trién vong la tai ligu



tham khao c6 ¥ nghia cho cong tac tim kiém quing
héa wolfram khu vuc trong giai doan nghién cuu
tiép theo.
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SUMMARY

Application of the GIS modeling technique and weights-of-evidence method for prospecting tungsten minerals
in the Pleimeo area, Kontum province

The Pleimeo area, Kontum province, has a high potential for valuable minerals including tungsten. However, mineral
investigation in this area is still limited because of difficult topographical and transportation conditions and distance from
residential area. In order to overcome those obstacles, authors introduce the application of the GIS modeling combining with
a geomathematic method for prospecting tungsten mineral in the Pleimeo area. Based on synthesized and analytic
geological data related to tungsten (petrological, structural, geochemical, and geophysical map), a database in GIS
environment was generated and analyzed by using weight of evidence method.

Buffer zones were created along lineaments with intervals of 100 + 500 m and the optimal spatial evidences related
to tungsten mineral in the area were also determined. Eight evidences that satisfy the independent conditions were used
to create a potential tungsten mineral map in Pleimeo area. Three zones with different levels of high potential, potential
and low potential were identified. These results can be used as guidelines for future mineral exploration in the area.
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