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Lo~tA. S6: 379/2025 

Nguy@n Dfrc Phong, Nguy@n Thj Thuy, Dinh Cong Ti~n, Nguy~n Thi H6ng 
Nhung. Qua trinh bi~n d6i tbu sinh cua trim ticb Cambri trung - thuQ11g a vu.ng 
D6ng Van, Ha Giang 

D6 Minh Hi~n, Nguy@n Van Hoang, Mai Le Dung, Ph~m Dfrc TrQng, Nguy@n 
Cao Cu-011g, Bui TrQng Tin. Thanh l?p ban d6 pban vung nh:;iy cam tai biin trugt 

16 a ty 1~ 16n bfulg cae mo hlnh th6ng ke va h9c may 

H6 Hfru Hi~u, Cong Thi Difp, Ph~m Di?u Linh, Frederic Nguyen, Thomas 
Hermans. D~ xuit eac giai phap giam thi~u xam nh?p m~ trong eae ting ehua 
nu6c du6i dit a hru vi;rc song Luy tinh Binh Thu?Q 

Nguy@n Qu6c Khanh, Ph~m Van Son, Nguy@n Thi Huy~n, Trio Van TrQng, 
Nguy@n Huy Dll'ong. Canh bao sarn lu quet, s~t la dit a Vi~t Nam, th\l'c tr:;ing va 
giai phap ebo tuang lai 

Quach Dfrc Tin, Nguy~n Van Luyfn, Nguy@n Thi Thu Thuy, Hoang Nam, LU'u 
Thanh Truog, Hoang Cao Phtrong, Dao Van Chi. Kinh nghi~m qu6c t€ va d~ 
xuftt m9t s6 giai phap hoan thi~n ebinh sach d6ng cua mo khoang san a Vi~t Nam 

Trjnh Due Tbifn, Trinh Dinh Huin, Nguy@n Van Lam, Hoang Van Dung, Ngo 
Xuan Diic. Phan tich m~g tuan~ quan cac nguyen t6 dit hi€m, Urani, Thori trong 
qu~g dfrt hi€m g6c va qu~ng dat hi€m phong b6a khu vvc Then ThAu - Ta Chu 
Phung, tinh Lai Chau 

Le Vift Hung, Tri?u Due Huy, Ph~m Quy Nhan. Phan tich d.u true dja ehfrt 
thuy van xae dinh m6i tuang tac giiia nu6c m~t song H6ng va nu6c du6i dfrt vung 
HaN9i 

Nghiem Nh~t Mai, Nguy@n Thi Th~y, Nguy@n Hfru M~nh. 1:fmg quan v~ ~htr? 
M h6a tb:;icb th\l'e V?t Trias mu9n be than Nong San va m9t so nh?n dinh ve Co 
tbl,IC V?t va C6 dia li 

Nguyin Hfru Hung, Trjnh Thai Ha, Hf> Ti~n Chung, Nguyin Van Tu!n, 
Nguy@n Thi Hi~n An, Nguyin NgQc Tram. Cac phan vi tb~ch dia t~ng Carbon­
Penni trong d6i duyen hai (dm ven biSn), Dong Biic Vi~t Nam 
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Phan trch th6ng ke dw li~u dja h6a cho xac dinh 
cac di thll'ang Sn, W t,i khu VlfC E>ong Van, E>ong 

Bae Vi~t Nam 

Khuong Th€ Hung1*, Ngo Xuan :0Ac2
, :06 Van Vi€n3 

1Truo-ng Dr;i.i h9c Mo - Dia chat. 18 Ph6 Vien, Du:c Thii.ng, Bdc Tu Liem, Ha N(}i 
2Vi?n Khoa h9c Dia ch&t va Khoimg scin. 67 Chi€n Thii.ng, Van Quan, Ha Dong, Ha N(}i 

3 Lien Doan Dia chdt Dong B6.c. Du<Yng Gach mr;i.ng thang tam, Tnmg Thanh, Thai Nguyen 
• Tac gia lien ht email: khuongthehung@humg.edu. vn 

Ngay gui bai: 28/01/2025 Tom t&t: D6ng Van la khu V/!C ilu()'c dank gia c6 ti€m niing v€ khoang 
Ngay chdp nh(j,n iliing: h6a ila kim 6' vimg Dong Bii.c Vi¢t Nam. Tt5ng 890 m<iu ilia h6a trJ.m tich 
27/4/2025 bun ilay ilu()'C SU' d1,mg ilJ nghien cu:u khoang h6a da kim, qua il6 xac 
----------- dtnh cac di thu<Yng Sn, W trong khu v1,tc. Ben cr;i.nh t/6, phiin tich th6ng 

Tk khoa: Khoang h6a Sn-W, ke giup xac ajnh cac di thu<Yng ilia h6a 6' khu V!-lC D6ng Van. Phuong 
ilanh gia th6ng ke, D6ng Van, phap th6ng ke va phan tich c1,1.m du lifu ilia h6a cho th&y cac nguyen t6 
Vi?t Nam. Pb, As, Bi, Li, Sn, W, Ta, Ce, Ag, Sb, va Be la cac nguyen t6 chi thi t6t, 

1. M6' diu 

trong d6 nguyen t6 Sn, W twin theo phfin b6 hinh h9c. Dl!a tren quy tii.c 
3 sigma, cac di thuang dta h6a v€ ham lu(Yng cac nguyen t6 Sn, W phan 
anh s1,t t(ip trung cua than khoang Sn, W trong vitng. Phan tich Trend 
ilu()'c ap d1,mg nh5.m xac dinh SI! bi€n il<5i khong gian va m6i quan h? 
giiia cac nguyen t6 chi tht tim kiim va cac khu V/!C di thuang eta cho 
thdy SI! thay a6i tucrng a6i v€ ham lu(Yng cu.a cac nguyen t6 chi tht va 
chung c6 thJ du()'c coi la c6 quy lu(it. Hern niia, d(J phu h(lp cua cac ham 
Trend thu ilu()'c tu cac nguyen t6 Sn, W tuan theo mo hinh b€ mq.t Trend 
b(ic b6n. Kit qua nay cho thay cac mo hinh Trend c6 thi hiiu ich trong 
vifc nghien cu:u cac di thuang ilia h6a va phan tich Trend giup xac djnh 
khu V/!C t(ip trung cua cac nguyen t6 chi thj trong khu V/!C D6ng Van. 
Ngoai ra, phan tich th6ng ke cho thdy ti€m nang dang kJ trong vi?c su 
d1,1.ng mtiu trtim tich bun day ad ili€u tra khoang h6a aa kim. Them vao 
d6, du lifu dia h6a c6 thJ giup ilanh gia cac di thu<Yng dia h6a cua cac 
nguyen t6 chi thj va l(ip ban d6 tridn V(mg khoang san khu V7!C D6ng 
Van, Dong Bii.c Vi?t Nam. 

Cac di thm'mg dia h6a thuong xuAt hi~n 
t~i nhi~u mo khm1ng san cho th!y cac gia tri 
khac b* so v6i phong khu Vl,l'C. Ngoai ra, cac 
di thuong dia h6a con cho phep xac dinh m(>t 
mo khoang san:.. Trong qua trinh xii ly dii li~u 
dia h6a, cac mau c6 the ham luQ'llg cao han 
ho~c thip han dang k~, duqc coi la di thuong 
(Reimann 2000, 2005, Filzmoser 2005, Chen 
va nnk. 2015, Chen va nnk. 2019). D€ dam 
bao b(> m!u d~i di~n va tranh nh?n di~n sai 
d6i tuQ'llg nghien cuu, nhi~u phuang phap da 

duqc thl,lc hi~n, trong d6 phan tich th6ng ke 
va phan tich da bi6n duqc coi la nhiing 
phuang phap ph6 bi6n nhit (Hawkes va 
Webb 1962, Williams 1967, Beus va 
Grigorian 1975, Reimann 2000, 2005, 
Filzmoser 2005, Chen va nnk. 2015, Chen va 
nnk. 2019). Dl,la tren cac gia tri nguong 
(trung binh ± 3 SDEV (dQ l~ch chuftn)) cho 
rung l~~i mo ~oang san, cac ~ia tri nguong 
cu.a mau c6 the duqc sii d\lllg de xac dinb m(>t 
mo khoang san m6i (Aitchison 1986, Rose 
1991, Jolliffe 2002, Ghadimi va nnk 2016 
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Chen va nnk. 2019). 

Khu vvc ·D6ng Van n§m v~ phia Dong 
Bic Vi~t Nam dugc coi la khu vvc tri~n v9ng 
v~ qu~g da kim (nhu Fe, Pb, Zn, Mn, Sn, W 
va Au) (Tri va Kbuc, 2011, Hung va nnk 
2020a,b ). Han nfra, do thiSc, wolfram va 
vang thuong di kem voi asen, chilng h~ nhu 
cac mo As-Sn-W-Au Nam Khi, Lang Xum, 
Lang Me va Lang Lup, khoang h6a nay dong 
vai tro quan tr9ng nhu m9t ngu6n cung dp 
kim lo~i quy cho nganh cong nghi~p (Graedel 
va nnk., 2015). Tu nam 1965 dSn nay, khu vvc 
nay da dugc khao sat a cac ty 1~ ban d6 tir 
1 :500.000 d€n 1 :50.000 phl,lC V\l cong tac dove 
ban d6 dia chfit va tim kiSm khoang san 
(Dovjikov va nnk. 1965, Tinh va nnk. 1976, 
Truy~n va nnk. 1977). Tuy nhien, vi~c thu th~p 
mfiu dja chfit va xu ly s6 li~u dja h6a vful chua 
du d~ xac dinh cac khu vvc tri~n v9ng khoang 
h6a Sn-W. Do d6, do thiSt phai tiSn hanh them 
cac nghien cuu ~i khu vvc D6ng Van, Dong 
B~c Vi~t Nam nhfun xac djnh cac vung qu~g 
dakimmoi. 

Trang nghien cuu nay, phan tich th6ng ke 

0 5 !OK,,. 

da chi~u va phan tich Trend dugc su dl,lllg d~ 
khao sat 890 mfru dia h6a nh§m tim xac dµih 
cac ~ thuong dja h6a Sn, W t~i khu vvc 
D6ng Van, Dong Bile Vi~t Nam, qua d6 phat 
hi~n cac di~m qu~g Sn, W m6i 

2. Oijc diem dja chat vung Dong Van 

Doi Song HiSn thu9c vung Dong Bile Vi~t 
Nam, day la m9t doi kiSn t~o keo dai khoang 
200 km theo phuang Tay Bile - Dong Nam, 
ph6 bi8n trfu:n tich phun trao tu6i Pecmi-Trias 
va trfu:n tich phun trao Trias h~ tAng Song 
Hi8n, it ban la da cacnonat - ll,lc nguyen tu6i 
Paleozoi gifra-mu(m (Hinh 1). Doi Song Hi€n 
dugc xem la rn9t b6n trilng tach dan n9i ll,lc 
ti~n Paleozoi mu9n - Mezozoi s6m lien quan 
d8n vom xam nh~p Emeishan (Izokh va nnk, 
2005; Hoa va nnk, 2008; Polyakov va nnk, 
2009; Vladimirov va nnk, 2009) ho~c la m◊t 
b6n trilng sau cung tu6i ti~n Paleozoi mu◊n -
Mezozoi som dugc hinh thanh do sv tach dan 
xay ra ben trong mang Nam Trung Hoa do sv 
hCJP nhit cua mang Dong Duang va mang 
Nam Trung Hoa (Hai va nnk, 2011). 
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Hinh 1. Khu v1,tc Dong Biic trong binh <16 lain true khu v1,tc: A - Sa t16 kiin tr;w vung dong biic Viit Nam 
(Dovjikov va nnk, 1965); B- Saa6 ai,a chdt khu Vl,tC Dong Biic (hiiu ainh tu Truyin va nnk, 1977) 
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Khu V\l'C D6ng Van thuoc den Song HiSn, 
Dong Bile Vi~t Nam (Hinh lA) ph6 bi€n cac 
da trim tich Tri~s g6m tJhi€n set ~oi, da voi 
tn'.rng ca, b(>t ket, cat ket tuf, phien set, cat 
k€t; cac da tr§m tich tu6i Devon, Cacbon va 
Pecmi g6m cuoi kSt, phi€n set, da voi va cat 
k€t chtra voi. Cac tr§m tich tu6i Cambri va 
Ordovic ciing c6 m?t a ria d6i Song Hi€n. 
Xam nh~p gabro tu6i Trias va granitoid chua 
ro tu6i cUng xuftt hi~n a ph§n trung tam va 
ph§n phia tay cua dm nay (Tinh va nnk, 
1976; Truy~n va nnk, 1977; Hinh IB). Trfrm 
tich D~ ru phan b6 h§u hSt d9c theo cac thung 
lung v&i thanh ph§n chinh la cat kSt va cu(>i 
kSt. Dai dut gay trugt bing Cao Bing - L~ng 
San - Tien Yen 6 phia bic va dm gay nghich 
Duong Thuqng - Du Gia 6 phia nam dong vai 
tro quan tr9ng trong vi~c kh6ng chS du true 

23 105• 15• 
24' 0 5 10Km 

cua d&i Song HiSn (Dovjikov va nnk, 1965). 
Da magma xam nh?p trong vung ch.ju anh 
huang m~ me tu cac dm gay nay va cac h~ 
th6ng dm gay nh6 khac, chung g6p ph§n lam 
phuc t~p h6a du true khu vvc D6ng Van 
(Truy~n va nnk, 1977). 

Khu V\l'C D6ng Van c6 m(>t d&i khoang 
h6a da kim chinh, keo dai tu tay bile dSn 
dong nam va bao phu mot di~n tich kboang 
1.] 90 km2

• Doi nay chu ySu bao g6m cac da 
trAm tich Trias (Tinh va nnk, 1976; Truy~n va 
nnk, 1977; Hinh IB). Theo cac nghien cuu da 
tiSn hanh tren khu V\l'C D6ng Van, ham lugng 
Sn, W va As trong d&i khoang h6a nay phan 
b6 kbong d6ng d~u va tbuang khong c6 quy 
lu?t Cl,l th~ (Truy~n va nnk, 1977; Thing va 
nnk, 1988). 
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Hinh 2. Sa tt6 vi tri cac diem ldy mtiu trtim tich bun day a vung tJ6ng Van, Dong Bdc Vift Nam 
(didm mau den) 
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3. S6 li~u va phU'O'ng phap nghien CU'U 

3.1. Thu th~p mau trdm tich bim day 

Cac ky thu~t tham do dia h6a d~ khao sat 
cac mo khoang san thuong sir dl,l.Ilg m~u tnlm 
tich bun day. Trong nghien cuu nay, 890 m~u 
dia h6a tir trftm tich bun day gftn day da duqc 
thu th~p doc theo so~g v~ su6i v~i khoan~ 
each 25- 50 m. Cac mau tram tich la¥ tren be 
m~t (d() sau 0- 3 cm) duqc thu th~p bang xeng 
dao tay t1;1i tfrt ca cac di6m ( 6 ca hai hen ho 
song) nai c6 dong chay y~u, nhfun lfry v~t li~u 
min va ttim tich ~fin day. M6i m~~ chua 
khoang 25- 130 g tram tich bun day gan day, 
tuy thu()c vao kich thu6c h1;1.t cua miu trim 
tich (Hinh 2). 

Cac b9 m~u dugc xu Ly d1Ja t:ren cac d~c 
di6m rieng bi~t cua trfun tich bun day trong khu 
VIJC. Ngoai ra, ham lugng cua 27 nguyen t6 da 
dugc do b~ng phuang phap kh6i ph6 kh6i 
plasma cam ung (ICP-MS), bao g6m: Ag, As, 
Be, Ba, Bi, Cd, Ce, Co, Cr, Cu, Ga, Ge, La, Li, 
Mo, Nb, Ni, Pb, Sb, Sc, Sn, Sr, Ta, V, W, Y va 
Zn. 

3.2. Chuyin i/6i dir liju 

Trong nghien cuu nay, t6ng c()ng 27 
nguyen t6 (Ag, As, Be, Ba, Bi, Cd, Ce, Co, 
Cr, Cu, Ga, Ge, La, Li, Mo, Nb, Ni, Pb, Sb, 
Sc, Sn, Sr, Ta, V, W, Y va Zn) trong cac m~u 
trftm tich bun day da duc;rc xu ly. N~u cac 
nguyen t6 khong th~ hi~n phan ph6i d6i 
xung, d◊ l~ch (ki~m tra phan ph6i th6ng ke) 
thl cac nguyen t6 duqc chuy6n d6i sang cac 
mo hinh khac d~ danh gia phan ph6i chu§n 
cua tung nguyen t6 (Reimann va Filzmoser, 
2000). C1,1 th~, muai mo hlnh phan b6 (hlnh 
hoc, rai r1;1.c d~c bi~t, d8u, tam giac, Pareto, 
nhi thuc, mil, log chu§n, phan b6 chu§n va 
gamma) da duqc ap dl,l.Ilg d~ d1;1.t duqc tinh 
chu§n va chuy6n d6i cho cac bi~n s6 l~ch 
(Aitchison, 1986; Egozcue va nnk, 2003; 
Carranza, 2011). 

3.3. Phan tich ila biin 

Cac phuang phap phan tich da bi~n duqc 
su d1,l.Ilg d~ lam ro va giai thich m6i tuang 
quan giua nhi~u y~u t6 lien quan d~n du lieu 
th6ng ke trong qua trinh daub gia va thu th~p 
s6 li~u. 

Phftn m~m Geostatistic 9.0 dugc sfr dl,111g d~ 
phan tich cac he s6 tuang quan va nghien cuu 
phan nh6m, h6 trq danh gia m6i lien M giua 
cac nguyen t6 cilng nhu Sl,! phan nh6m cua 
chung. M1,1c tieu cua phan tich Cl,lill la giam s6 
luQ'Og nh6m con quan trong cua cac d6i tuQ'Og 
ho~c S\l' v~t trong mot t~p dfr li~u 16n. Viec 
phan chia du lieu (nh6m) duc;rc th1Jc hi¢n d1Ja 
tren SIJ tuang d6ng giua cac d6i tuQ'Og, xet theo 
cac d~c tinh duc;rc xac dtnh tm6c. 

Nam 1963, Ward da gi6i thieu mot ky thu~t 
phan Cl,lill phan c.lp t6ng hqp, trong d6 tieu chi 
l1Ja chon cac c~p C\lln d~ k~t hqp 6 m6i muc 
d1Ja tren gia tri toi uu cua mot ham m1,1c tieu. 

Tri rieng (eigenvalues) va vector rieng 
(eigenvectors) duqc su d1,1ng d~ bi€u diSn 
t6ng quat ma tr~n he s6 tuang quan va ma 
tr~n ruep phuang sai. 

D6ng thai , phep quay Varimax duqc th1Jc 
hien d~ tang cuang tai trong nhan t6. Phuong 
phap cua Ward duc;rc ap d1,1ng d€ ti~n hanh 
phan tich Cl,lill di,ra tren h~ s6 ti.rang quan 
Pearson (ho~c phan tich Cl,IID phan cftp), va 
k~t qua duqc bi6u diSn b~ng sa d6 
dendrogram. 

3.4. Phan tich bJ mat Trend . . 
Phan tich Trend duc;rc Davis (2002) mo ta 

nhu m()t phuang phap th6ng ke nh~m phan 
tach dfr Heu ban d6 thanh bai thanh phAn, 
trong d6 m()t thanh ph§.n la "tin rueu" mang 
tinh ch§.t dja ly va thanh ph§n con 11;1,i la 
"nhiSu" mang tinh chit cvc bo. Trong dia b6a, 
"b8 m~t Trend" duqc sir d1,1ng nhu m◊t ban ghi 
cbep ho~c thuang dugc dung d6 bi€u d1;1,t cac 
thong s6 dja h6a v6i khai ni~m "Trend khu 
VIJC

11 va "di thuang Cl,IC b◊". BS m~t Trend 
duqc dinh nghia la mot ham cua vi tri dia ly tl;li 
di6m quan sat (di€m ki€m soat). Cac b8 m~t 
Trend phu bqp v6i du lieu dja h6a c6 th~ duc;rc 
biSu diSn b~ng pbucmg trinh mo hlnh sau: 

z k = (f)k + L k (1) 

Trong d6, z k la bi~n t?,i di6m k; jk 
j(xk,Yk) d1;1,i di¢n cho Trend va Lk la phftn du 
t1;1i di6m k. jk la m¢t gia tri Ct,J th~ cua bi~n 
j(xk,Yk) v6i. 

rp(xk, y,J = aoo + a,ox. + ao,Y + a2ox.2 + 
a11xy+ .. . + aµ,,>!Y (2) 
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Cac M s6 aoo, a10, ao1, a20, a11 , ... , apq duqc 
goi la cac y€u t6 dinh tinh trong mo hinh Trend. 

Phan tich bS m~t Trend chu y€u dva tren 
thanh phfin Lk (ban d6 phfin du Trend ho~c d9 
Iech Trend) d@ phat men cac di thucmg du 
true Trend, nbfun xac dinh va phan biet cac di 
thuong dia h6a, dja v~t ly, cac nut qu~ng kim 
lo?i, ho~c cac ciu true dia chit nbu cac n~p 
u6n b~c cao, cac dut gay nh6 va nhiSu yeu t6 
khac. 

Thong tlmong, X va y t?O thanh m9t M toa 
do hinh chfr nh~t; tuy nhien, vi d(> va kinh d9 
cung duqc sir d\illg (Vistelius va Hurst, 
1964). D6i vai cac ung d1,mg C\I th@, p+q:Sr, 
trong d6 r bi@u thi b~c cua bS m~t Trend. Tuy 
thU()C vao yeu c§.u cong vi~c ciing nhu d~c 
di@m va tinh chit cua d6i tuqng nghien cuu, 
cac mo hinh Trend b~c m9t (r= l ), b~c hai 
(r=2), b~c ba (r=3) va b~c b6n (r=4) duqc 
thvc hien. Trong nghien cuu nay, mo hinh 
Trend b~c b6n cho phep ngmen cuu d~c di€m 
ham luqng cac nguyen t6 chi thi d@ tbam do 
kboang san da kim trong kbu V\l'C D6ng Van. 

Ban d6 bS m~t Trend va phfin du Trenq 
th@ hien m(>t kbai niem tn,rc quan vS hinh 
tbai, quy lu~t bien d6i kbong gian va d(> phuc 
t?p cua d6i tuqng ngmen cuu, cung nhu viec 
phat men va phan dinh hinh h9c Cl,]C b9 cua 
d6i tuqng. VS m~t dia chit, cac hinh hoc cvc 
b(> nay c6 th€ la cac ham luqng di thucmg cua 
cac nguyen t6 trong kbu VIJC. 

4. Ket qua va thao lu~n 
4.1. Dij,c ilih11 ph.an ba tli6ng ke cua cac 

nguyen ta 
K~t qua nghien cuu tb6ng ke cua Hung va 

nnk (2022) cho thiy barn ltrQ'llg nguyen t6 
trong mfru dia h6a bun day giam din theo thu 
ttJ nhu sau: Pb > As > Bi > Li > Sn > W > Ta 
> Ce > Ag > Sb > Be > Mo > La > Nb > Cr > 
Ni > Cd > Y > Cu > Ba > Co >Sc> Zn > Sr > 
V. Dang cbu y, cac nguyen t6 Pb, As, Bi, Li, 
Sn, W, Ta, Ce, Ag, Sb va Be cm~m ban 90% 
t6ng ham luqng, phan anb m6i lien k€t ro 
rang vai qu~ng da kim. Do d6, cac nguyen t6 
nay c6 th@ duqc h,ra chon lam chi thj cho 
cong tac tirn ki€m kboang h6a da kirn. D~c 
tmng phan b6 tb6ng ke cua nguyen t6 Sn, W 
va k€t qua ki6m djnh cho thiy cbung tuan 
theo quy lu~t phan b6 hinh hoc (Bang I, 
Bang 2). 
Bang 1. D(lc tnrng th6ng ke cua nguyen t6 Sn, W 

khu Vf!C D6ng Van 
Thong s6 Sn (ppm) 

Trung blnh (Mean) 14,6279 
Trung vi (Median) 8,805 

Mode 49,07 
DQ ]~ch chu5n 45,4845 

Phuong sai 2068,839 
H~ s6 bi€n thien (%) 310,94 
DQ !~ch (Skewness) 14,913 
09 nh9n (Kurtosis) 273,92 

Gia tri nh6 nhftt 0,07 
Gia tri 16n nh~t 986,44 

W (ppm) 
19,7104 

5,87 
48,02 

61,1201 
3735,672 

310,09 
9,053 
106,11 
0,02 

967,95 

Bang 2. Kit qua !dim dtnh mo hinh phan b6 th6ng ke cho nguyen t6 Sn, W 
Chi binh Tuan theo kiim Tuan theo kiim 

DA 1ach A 
Dq l~ch v .,. phtrO'Dg djnh Chi (ijnh Kolmogorov-

th If, c t~ (1 358) 
(18,307) binb phtrO'Dg ' 

M6hinh 
phan b6 T6ng hQ'P 

Smirnov 

Sn (ppm) 

Hinh hoc 2,486 3,267 1-Yes 0,160 I-Yes 0,300 

Gammachu§n 24,441 2 61 ,592 2-No 1,562 2-No 4,515 

Loga chuk 61,402 3 164,788 3-No 3,412 3-No 11,514 

Roi rac d~c bi~t 104,029 5 459,352 4-No 7,294 5-No 30,463 

Pban b6 Pareto 115,827 6 487,814 5-No 7,537 6-No 32,196 

Hammii 94,306 4 606,050 6-No 6,356 4-No 37,7853 

Nhi thfrc 287,065 10 926,397 7-No 20,737 10-No 65,874 

Phan b6 chu§n 266,722 9 2150 286 8-No 14,912 7-No 128,438 

Tam giac 234,503 7 4426,587 9-No 17,320 8-No 254,552 

Phan b6 deu 251,125 8 8564,185 I 0-No 18,822 9-No 481,669 

W (ppm) 
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Di)l~ch 
Chi binh Tuan theo ki~m 

A. 
Tuan theo ki~m 

Mo hlnh 
dinh Chi djnh Kolmogorov- T6ng hQ'P 

phan b& 
Di) lfch 

thl}'C t~ 
phmmg 

(1,358) 
(18,307) binh phmmg Smirnov 

Hinh hQC 5,045 I 31 ,429 I-No 0,345 1-Yes 1,973 

Gamma chudn 22,369 2 51,685 2-No 1,470 2-No 3,906 

Loga chu§n 32,496 3 88,052 3-No 1,889 3-No 6,201 

Roi r~c d~c bi~t 58,635 4 147,230 4-No 3,282 4-No 10,459 

Phan bf> Pareto 98,299 5 412,558 5-No 6,929 5-No 27,638 

Ham mu 111 ,040 6 449,417 6-No 7,227 6-No 29,871 

Nhj thfrc 281 , 168 10 1223,811 7-No 20,239 10-No 81 ,753 

Phan bf> chudn 260,992 9 2059,889 8-No 14,689 7-No 123,336 

Tam giac 231 ,131 7 4598,079 9-No 17,081 8-No 263,743 

Phan bf> deu 244,535 8 8120,654 10-No 18,324 9-No 457,075 

Ag 

As 

Be 

Bi 

Ce 

Li 

Pb 

Sb 

Sn 

Ta 

w 
0 

Bang 3. Ma tr(m tu0'/1g quan cua ctic nguyen to chi thi trong tq.p mciu tram tich (ppm) 
Ag As Be Bi Ce Li Pb Sb Sn Ta 

l 

0,032 

0,062 

0,051 

0,026 

0,044 

-0,009 

0,071 

0,006 

-0,021 

l 

0,445 

0,205 

0,262 

0,425 

0,310 

0,407 

0,623 

-0,019 

0,711 

0,082 0,142 

0,569 0,542 

0,173 0,057 

0,392 0,499 

0,645 0,213 

-0,045 -0,036 

1 

0,386 1 

0,331 0,333 

0,437 0,165 -0,027 

-0,027 0,377 0,325 0,106 

-0,000 -0,078 0,110 -0,073 0,041 1 

0,018 0,438 0,588 0,412 -0,048 0,400 0,264 0,176 0,666 0,138 

0,2 0,4 0,6 0,8 I J,l IA 

w 

1 

r--r--r 
Ga f;; 
Ge 0 

Ba 

-----i-
1,05 I Hinh 3. Sa t/6 ghep nh6m ham lu(J'rlg cac nguyen 

Ta 
Co 

t6 (ppm) a khu virc £>6ng Van. Cac con s6 ng(t y 
NI phcin tich nh6m lien hi vai khoii.ng each cb1a tren 
V l,.ll thuq.t toan ghep nh6m Ward (Hung, 2022). 
Al 

Cd 

Sc 

Cr 

Ce 

La 
Sr 

1,.18 
Nb 

Cu 

V 

Sb 

LI 

Pb 

Be 

Sn 
w 
Bl 

Zn 

Ag 

Mo 
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K~t qua ~ban chia nh6m cac nguyen t6 dia 
b6a trong tram tich bun day cung chi ra duqc 
cac nguyen t6 lien quan d~n kboang h6a da 
kim duoc bi€u di~n boi hai nh6m con: nh6m 
Be-Sn-W-Bi va 6 mt'.rc do th§.p hon la nh6m 
Li-Pb. D6ng thai, ba nh6m con khac, bao 
g6m As-Cd-Sc-Cr-Ce-La, Co-Ni-V va Ga­
Ge-Ba, khong lien quan dSn .sv 1<?oa~g h6a, 
cung duqc phan bi~t. C1,1 the, bieu do phan 
nh6m cung xac dinh mot nhanh dia phuang 
Co-Ni-V, di€u nay cbo thiy r~ng Co, Ni va V 
khong phai la cac thanh pbfrn d6ng sinh cua 
qu?ng da kim trong kbu vvc (Bang 3, Hinh 
3). 

Quy lu~t phan b6 cua cac ~guyen !<3 chi thi 
khong tuan theo phan phoi chuan duqc 
chuy~n d6i v€ phan b6 hinh h9c, phu bqp v&i 
d?c diem phan b6 th6ng ke cua Sn va W trong 
cac vanb phan tan dia h6a thu sinh (Bang 2). 
Ham luqng t6ng th€ cua Sn va W cao han gia 
tri trung binh trong vo Trai dftt (Sn• = 2,5 ppm, 
w• = 1,3 ppm (Fortescue, 1992), trong khi 
ham luang cua Sn va W dao dong tu khong 
d6ng diu dSn eve ky khong d6ng d€u. Tren c'!. 
so nay, cac di thuong dia h6a khac nhau c6 the 
duqc xac dinh 6 quy mo dia phuang. Di€u nay 
cho thfry Sn va W c6 th€ hinb thanh cac di 
thuong dia b6a nguyen sinh guy mo nho. Dfr 
li~u nay c6 the giup pbat hi~n cac v_anh phan 
tan dia b6a nguyen sinh, tu d6 c? the sir d1,1Dg 
d6 xac dinh cac m1,1c tieu trien v9ng cho 
kboang h6a Sn-W khu vvc D6ng Van. 

4.2. Mo hinh hoa dj thuirng ilia hoa 

Trong khu vvc D6ng Van t6n t~i d6ng tbai 
ca truong dia h6a nguyen sinh va thu sinh. 
Truong dia h6a nguyen sinh duqc binb thanh 
d6ng thai v6i qua trinh t~o qu?ng trong cac 
d&i khoang h6a, xung quanh than qu~g va 
cac d6i qu~g. Ham luqng cac nguyen t6 t~o 
qu~g chinh va nguyen t6 di kem thuon& cao 
hon so v6i da vay quanh. Ph~ vi phan bo cua 
truong dja h6a nguyen sinb thuong 16n hon 
dang k6 so v6i than qu~g va d6i qu~g, pban 
b6 xung quanh cac than qu~g. Dva vao d?c 
di6m hinh thai, kich thu6c cua truong dia h6a 
nguyen sinh c6 the cung dp thong tin v€ Sl,I' 
phan b6, d9 sau, hinb thai, phuong keo dai, 
g6c d6c cua than qu?ng va muc d9 b6c mon 
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than qu?ng. Cac than qu~g nguyen sinh c6 
the da bi 19 ho?c con fui sau trong long d§t. 

Tren thvc t~, than qu?ng, d6i kho~ng h6a 
va truong dia h6a nguyen sinh c6 the bi pha 
buy va bi~n d6i du6i di€u ki~n ngo~i sinb. 
M9t s6 nguyen t6 va khoang v~t c6 the bi hoa 
tan, nia troi va di cbuyen, trong khi nbung 
nguyen t6 khac duqc ticb t1,1 va lam giau. Qua 
trlnb nay dfrn d~n sv tai phan b6 cac thanh 
pbfrn v~t chfrt cua truang dia b6a thu sinl?­
trong moi truang phong h6a. Vi tri phan bo 
cua truong dia h6a thu sinh c6 th€ xufrt hi~n 
tren b€ m?t dia hinh, phu len cac than qu?ng 
nguyen sinh ho?c dich chuy6n v€ phia dia 
hinh th§p hon nhu cac thung lung, va thuang 
c6 quy mo 16n hon than qu~g. Truong dia 
b6a tht'.r sinb c6 y ngbia quan tr9ng trong vi~c 
phat hi~n vi tri cua cac than qu?ng fin trong 
khu vvc tun ki~m khoang san. 

06 nh?n di~n kboang h6a da kim trong 
khu vvc nghien cuu, cac SO' d6 di thuong dja 
h6a va phuong phap phan tich Trend ~a duqc 
su d1,1Dg nh~m mo hinb h6a m~c d9 bien thie~ 
khong gian cua cac nguyen to tren CO' so ta1 
li~u phan tich mftu bun day khu vvc. 

4.2.1. Ban il6 di thuang ilia h6a lien quan 
ain cac nguyen t6 chi thi 

BS mo hlnh b6a truang khong gian cua 
cac nguyen t6 chi thi c6 gia tri nh~m ph\lC V1,I 

cong tac tim ki€m va phat hi~n qu?ng da kim 
m6i trong khu vvc D6ng Van, cac di thm'mg 
dia h6a thu dp cua cac nguyen t6 Sn,_ W 
dtrQ'C thi~t l?p. Vi~c xay dl)'Ilg c~c SO' do ' di 
thuang dia h6a cua cac nguyen to nay nbam 
lam sang to sv phan b6, ham luqng va mt'.rc 
d9 ticb t1,1 cua cac di thuong dia h6a lien quan 
d~n cac than qu?ng c1,1 thS trong khu vvc 
nghien cuu (Hinh 4). Tren CO' so d6, cho phep 
giai thich va lva ch9n cac di thuang lien quan 
d€n khoang h6a, d6ng thai lo~i b6 cac di 
thuang kbong lien quan d€n khoang san. 

Ngoai ra, cac ban d6 Trend b€ m?t va 
Trend du cua cac nguyen t6 chi thi trong vo 
phong h6a va da g6c cung duqc xay d1,mg d~ 
cung dp thong tin h6 trq cho vi~c danh gia 
khoang h6a. Cac truong di thuong dia h6a 
ciia cac nguyen t6 chi thi duqc xac dinh thong 
qua vi~c l?p ban d6 duang dfulg tri v6i c~c 
muc ham luqng khac nbau, phu h@ v6i nen 



dia h6a va gia tri di thuang C\lC bi). Ket qua 
xu Iy th6ng ke dugc sir d\lllg d~ xac dinh gia 
h·i n~n dja boa theo gia tri trung binh dja 
phuang va Iva ch9n cac nguong di tbuang 
b~c m9t (mean± 1 SDEV), b~c bai (mean± 2 

SDEV) va b~c ba (mean± 3 SDEV) (Bang 4, 
Hinh 4), trong do, gia tri trung binh va di) 
!~ch chu!n (SDEV) dugc tinb toan theo 
phuang phap biSn d6i hinh h9c. 

Bang 4. Di thu011g ham lu(Yng Sn, W khu VlfC £J6nf Van d!!a tren nguang di thuong au<7c tinh theo d9 
Lich chudn tinh toan, d9 Zich chuan ly thuyit, d9 Lich chudn xac sudt 

Nguyen t6 
(ppm) 

Phu·O'Dg phap 
Gia trj Phong, Dj thtrimg Dj thtrimg Dj thll'irng Dj 

vo n~n b~c 1 b~c 2 hie 3 thu·irng 

Do l~ch chuftn tinh toan 2,5 19 65 110 156 156 (CSD) 

Sn 

Do lech chufui ly thuy€t 2,5 19 19 20 20 20 (TSD) 

DQ l~ch chufin xac su§t 2,5 19 38 57 76 76 (PSD) 

Phan b6 xac sufit (PPD) 2,5 19 36 49 868 868 

Do !~ch chufui tinh toan 1,3 19 81 142 203 203 (CSD) 

w 
DQ !~ch chufui ly thuy€t J,3 19 20 20 20 20 (TSD) 

D◊ !~ch chufin xac sufit 1,3 19 38 56 75 75 (PSD) 

Phan b6 xac sufit (PPD) 1,3 19 37 75 856 856 

CM y: Gia tr~ v6 Trai dfit cua cac nguyen t6 chl thi (Sn• =-2,5ppm, w• = l ,3ppm) dugc lfiy theo Fortescue 
(1992) . 

. >, 

" . ,. 
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Hinh 4. Biiu <16 xudt hiin cua Sn (A) va w (B) d~t'a tren SI! phan b6 chung o· khu VlfC D6ng Van chi ra xac 
sudt o· nguang di thucmg b<}.c 3 va gia trf phong (Hung, 2022) 

Dva tren vi~c thiSt l~p cac SO' d6 di thuong 
dja hoa cua cac nguyen t6 chi thi, kSt hc;rp v6i 
cac tai li~u tham do d~ kiSm chung cac di 
thuang dia h6a, co th~ Iva ch9n cac di tbucrng 
dja h6a lien quan dBn kboang b6a va lo~i b6 
cac di tbuang khong lien quan dSn kboang 
h6adakitn. 

Nhin chung, cac di thuang dia h6a cua cac 
n~uyen t6 Sn, w phan anb S\1' t~p trung cua 
dong trong cac than qu~g thu9c d6i khoang 
h6a. Ph;;tm vi phan bo cua cac di thuang dja 

h6a cua cac nguyen t6 chi thi th~ hi~n ro S\I 
t~p trung t~i kbu vvc rieng bi~t (Hinh 5). Cac 
di thuong dja h6a thuang c6 d;;tng d~ng 
hu6ng ho~c hinb elip keo dai theo phuang tay 
bic - dong nam, phu hc;rp v6i phuang phat 
tri~n cua d6i khoang h6a. Hftu hSt cac di 
thuang dia h6a trung kh6p v6i khu vvc phan 
b6 cua h~ tfuig D6ng Dang va h~ t§.ng Song 
HiBn. Quy mo cac di thm'mg dia h6a kha 16n 
v6i hlnb tbai phuc t~p, d~c bi~t cac di thuang 
dia h6a cua d6ng niim gfui d6i khoang h6a, 
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I 
•, 

phan anh S\f hi~n di~n cua cac than qu~g. 
Trong khi d6, cac di thm:mg dia h6a khong 
lien quan d~n khoang h6a thuang la k~t qua 
cua S\f tich t\l tht'.r sinb Cl,!C b9, t~p trung tren 
cac SUO'D dia hinh thip va chiu anh huang 
m~nh cua hlnh thai dia hinh hi~n t~i. 

4.2.2. Phan tich bi mq.t Trend 

Dva tren k~t qua thu th~p mfiu kim lo~i 
cua toan b9 khu VlJC (890 mfiu), nghien cuu 
nay da xay d\l'llg cac mo hlnh b~ m~t Trend 
b~c m9t, b~c hai va b~c cao hon cho cac 
nguyen t6 Sn, W. Cac mo hinb nay duqc coi 
la chi thi tr\l'C ti~p ho~c gian ti~p trong cong 
tac tim ki~m k.hoang h6a da kim t~i khu VlJC 

D6ng Van. K~t qua thi~t l~p mo hinh b~ m~it 
Trend va cac mo hinh lien quan phu hgp v&i 
cac nguyen t6 chi thi (Bang 5). Cac di thuang 
dia h6a, so d6 xu bu&ng va sai l~ch xu hu6ng 

23 105• 15' 
24' 

0 5 10 

kilometres 

TRUNG au6c 

cua cac nguyen t6 duqc ve bing ph§n m~m 
Surfer 13.0 (Hinh 6). 

K~t qua ki6m dinh muc 09 phu hqp cua 
cac mo hinh b~ m~t Trend d6i v&i cac nguyen 
t6 chi thi dva tren h~ s6 tuong quan b9i duqc 
trinh bay trong Bang 5 & 6. H~ s6 tucmg 
quan b9i cua mo hinh b6 m~t Trend d6i v&i 
cac nguyen t6 Sn, W nhin chung duqc tinh 
tren 0,4, d~c bi~t d~t t&i 0,8 d6i v&i nguyen t6 
Sn. Cac k~t qua nay cho thiy mo hlnh phan 
anh t6t muc d9 phu hqp cua xu hu&ng d6i v&i 
cac nguyen t6 chi thj. Phan tich b6 m~t Trend 
cho thiy S\f thay d6i giua cac mo hlnb XU 

hu&ng b~c m9t, b~c hai, b~c ba va b~c b6n 
khong c6 S\f khac bi~t 16n (Bang 5). Ngoai ra, 
cac thay d6i tuy~n tinh trong b6 m~t Trend va 
ph!-"cm~ trinh Trend dugc th~ hi~n r5 tr~ng S\.f 
bien doi khong gian cua cac nguyen to trong 
khu VlJC nghien cuu. 

Chi din 
(AA}ng bl6n gllJI 

(2:J S6ng, suiSl 

w rulngd6ngmut: 

[ZJ Rani\ g<11 di• <Ht 

[2J !XAgly 

[AJ 111tr1dtthcolng 

I,, · .·I o.&g dt °"""II Sn - , I ,,::::I rulng di u.&g w - , 

[Q] D.ilng dt thwng Sn btc 2 IO I rulng Cl Nlng w btc 2 

[QJ D.ilng di lhtmg Sn bite 3 rulng di Nlng W bk 3 

TRUNG au6c 

105•45 23' 
24' 

lfinh 5. Sa tl6 phdn b6 cac di thuang Sn, W (ngy y triJn v9ng khoang h6a) a khu VI/C f>6ng Van (Hung, 2022) 
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Hinh 6. Bi mi;it Trend b(lc 1 cua SI! t(lp trung ham ltr(Yng Sn (%J (AJ, W (%J (EJ; Bi mi;it Trend b(lc 3 cua 
s~c tq.p trung ham lu(Jng Sn (%J (BJ, W (%J (FJ,· Bi mi;it Trend bq.c 4 cua SI! t(ip tnmg ham lu(Jng Sn (%J 

(CJ, W (%J (GJ,· Ma trq.n phrin du cua cac nguyen t6 Sn (DJ, W (HJ 

Nguyen 
t6 (ppm) 

Sn 

w 

Bang 5. Mo hinh bi m(l.t Trend cita ham lu()'ng cac nguyen t6 Sn, W 

Bi mJt 
Trend 

B~c I 

B~c2 

B~c 3 

B~c4 

-
B~c 1 

B~c 2 

B~c3 

B~c4 

Phll'O'ng trinb Trend 

Sn = 1261 ,61 - 38,66X - 47,81 Y 

Sn = -8501 ,35 + 3770,95X - 14565,28Y - l 14,09X2 + 380,56XY + 438,65Y2 

Sn = -33524804,44 + 3850964,52X + 377762,80Y - 143 l 54,25X2 
- 68795,3 l XY 

+ 91012,62Y2 + l 734,38X3 + 1828,36X2Y - 2243,53XY2 
- 2029,46Y3 

Sn = -181053084,88 + 13251575,46X - 20676334,45Y - 10120,56X2 + 
2044594,64XY + 4424424,01 Y2 

- 15816,3 7X3 
- 84205, 79X2Y - 223426, 74XY2 

- 244222,96Y3 + 229,21X4 + 2062,51X3Y - 2594,35X2Y2 + 23572,12XY3 
-

16125,64Y4 

W = 1968,51 - 63, l lX - 62,00Y 

W = -116414,86 + 13594,20X - 21122,80Y - 326,17X2 + 571 ,37XY + 591 ,84Y2 

W = -43218152,97 + 4850691,92X + 987865,90Y - l 79482,80X2 
- 9 l 904,22XY 

+ 33022,87Y2 + 2186,95X3 + 2065,88X2Y - 1228,98XY2 
- 68,54Y3 

W = -177182997,00 + 13198265,23X - 21375674,56Y - 15268,50X2 + 
1940889,54XY + 47583 l 7,56Y2

- 15174,55X3 
- 85609,13X2Y - 190951 ,63XY2 

- 334108,35Y3 + 228,05X4 + 1907,35X3Y - 1494,54X2Y2 + 18106,14XY3 
-

5627,95Y4 

Bang 6. Si! phu h()'p cita cac mo hinh Trend a6i v&i cac nguyen t6 chi tht 

Thong s6 Sn B~c 1 B~c2 B~c3 B~c 4 

S\l' bi~n h6a chung theo 
1841280,28 

gia tri quan sat th1,rc t~ (SST) 

Sµ bi~n h6a theo mo hinh Trend 
33295,59 74490,19 94221 ,38 1202357,59 

(SSR) 

£>() lech S\J' bi~n boa b6 m~t 
1807984,69 1766790,09 1747058,90 638922,69 

trµ via gifra Trend va th\l'C t~ (SSo) 

S\l' phu hgp cua b6 m~t Trend 
(100R2

) 
1,81 4,05 5,12 65 ,30 

He s6 tucmg quan (R) 0,13 0,20 0,23 0,81 
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Thong s6 
St,r bi~n h6a chung theo 

gia tri quan sat tbt,rc t~ (SST) 

Sv bi~n h6a theo 

mo hlnh Trend (SSR) 

£)9 !~ch sv bi~n h6a b~ mi;it 

tr\! via gifra Trend va thvc t~ (SS0) 

Sv pbu bgp cua b~ mi;it Trend 
(100R2

) 

H~ s6 tuong quan (R) 

w 

3324742,89 

D~ Iva cb9n mo hinb bS m~t Trend t6i tru, 
nghien CU'U nay xem xet S\f phu hqp cua 
phuong trinh Trend va h~ s6 tuong quan. K~t 
qua cbo thfty vm phuong trinb Trend b?c 4 sv 
phu hqp cua phuong trinh Trend va h~ s6 tuong 
quan cao nhat (Bang 6). Do d6, nghien cuu da 
su dl,lllg mo hinb bS m~t Trend b~c b6n d6i v6i 
cac nguyen t6 Sn, W t~i khu V\fC D6ng Van. 

Mo hinb de) l~ch Trend hay mo hinb Trend 
du cua tung nguyen t6 chi thi ding duqc xay 
dvng, phan anh muc de) thay d6i cua nguyen t6 
chi thi t~i tung di~m ki~m soat so v6i mo hinb 
bS m~t Trend. Ban d6 de) !~ch Trend giup xac. 
djnh tuong d6i cac khu V\l'C c6 ham lu()'Ilg 
qu~ng cao. Vi tri cua cac di~m qu~ng da bi~t 
phu hqp vm cac khu V\l'C c6 de) l~ch 16n (Hlnh 
6). M<)t s6 khu V\l'C c6 ham lu()'Ilg nguyen t6 
cao nhung chua c6 biSu bi~n khoang san xung 
quanh; do d6, nbung vi tri nay c6 kha nang la 
tr9ng tam trong cac bu6c nghien cuu ti~p theo. 

* Y nghia th6ng ke cua phan tich Trend 

Sau khi xac djnh phuong trinb bS m~t 
Trend, thong I~ la ki~m djnh y nghia th6ng ke 
cua 06. Dµa tren t6ng binb phuong, vi~c tinh 
phuemg sai, va phan ticb pbuong sai 
(ANOVA) bang kiem dinh F cbo phep danb 
gia y nghTa th6ng ke cua bS m~t Trend. K~t 
qua pban tich phuemg sai (ANOV A) trong 
truang hqp nay duqc th~ hi~n a Bang 7. 

Ky thu~t phan tich phuang sai c6 thS hfru 
ich trong vi~c Iva ch9n b?c cua b€ m~t Trend. 
Bang 7 tbS hi~n k~t qua kiSm dinh F qua cac 
bu6c, ru b~c 1 len b~c 2, ru b~c 2 len b~c 3, va 
ru b?C 3 len b?C 4. Gia tri ki~m djnh F tinh 
toan dS danh gia muc de) cai thi~n de) kh6p khi 
chuy~n ru b?c r len b?c r+ 1 se ti~m c?n 1,0 
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63813,05 151449,84 158518,24 554080,73 

3260929,83 3173293,05 3166224,65 2770662, 16 

1,92 

0,14 

4,56 

0,21 

4,77 

0,22 

16,67 

0,41 

neu phan du cua be m~t Trend c6 phan bo 
chufui va it tuemg quan. D6i vm nguyen t6 
Thi~c (Sn) mo hinb b?c 4 cho gia tri R2 cao 
nhAt (65,30%), chung to kha nang giai thich 
bi~n d<)ng dfr li~u vuqt tn)i so vm cac b~c thftp 
ban; h~ s6 tuang quan b?c 4 d~t R = 0,81, tbS 
hi~n m6i quan b~ m~ gifra mo binb va dfr 
li~u thvc t~. Phan tich ANOVA cbo gia tri F­
test cua mo hinh b?c 4 (F = 117,35) 16n ban 
nhiSu so v6i gia tri t6i h~ Fco,05) = 1, 70, kbfulg 
dinh tinh y nghia th6ng ke (p < 0,05). D<) l~cb 
(SS0) giam m~ ru 1807984,69 (b?c l) 
xu6ng 638922,69 (b?c 4), cho thAy mo hinh 
b?c 4 giam thiSu sai s6 bi~u qua. Do V?Y, vi~c 
ch9n mo hinb Trend b?c 4 cbo Sn la hqp ly vi 
kha nang giai thich bi~n d<)ng cao va de) chinh 
xac vuqt tr<)i. 

D6i v6i nguyen t6 W onfram (W) mo blnh 
b~c 4 c6 R2 cao nhftt (16.67%), du thAp hem so 
vm Sn nhung vful th~ hi~n sv cai thi~n dang k~ 
so v6i cac b?c tb~p. H~ s6 tuong quan b?c 4 
d~t R = 0,41, cho thfty m6i quan h~ trung binb 
gifra mo hinb va dfr li~u. Phan ticb ANOV A 
cbo thfty gia tri F-test cua mo hinb b?c 4 (F = 
311 ,81) 16n hem ro r~t so v6i gia tri t6i h~n 
Fco.o5) = 1,70, khing dinh y nghia th6ng ke (p < 
0,05). De) l~ch (SSo) giam tu 3260929,83 (b?c 
1) xu6ng 554080,73 (b?c 4) cfing thS hi~n sv 
giam thiSu sai s6. Di€u d6 gqi y vi~c lµa ch9n 
mo hinb Trend b?c 4 cbo W do kha nang giai 
thich dfr li~u t6t nhftt trong cac b~c duqc kbao 
sat, du hi~u suAt thftp hem so vm Sn. Dang luu 
y, k~t qua nghien CU'U ciing th~ hi~n mo hinh 
b?c 4 cho Sn c6 hi~u suit vu()'t tr<)i hem hfu so 
vm w, phan anh S\I khac bi~t trong tinb ch§t 
phan b6 dja h6a cua hai nguyen t6 nay trong 
t~p du li~u (Bang 6 & 7). 



Bang 7. Phan tich phuong sai (ANO VA) va kii m dinh y ngh'ta cua bJ m{lt Trend tit· b(lc m9t ddn bq,c b6n 
. du(J'c ap d;mg cha ham lu(J'ng cac nguyen t6 chi thi Sn, W 

Ngu6n phtrong sai 
T6ng 

B~c t\1' do 
Binh phtrO'ng 

F-test Fco.osi 
binh phu·ong trung binh 

Nguyen t6Sn 
-

T6ng binh phuong 
1841280,28 890-1=889 

toan ph§n (SST) 

B8 m~t Trend b?c l (SSR1) 33295,59 2 16647,79 

E)9 l~ch Trend b~c l (SS01 ) 1807984,69 890-2=888 
8, 18 3,01 

2036,02 

B€ m~t Trend b~c 2 (SSR2) 74490,19 5 14898,04 
7,45 2,22 

E)9 !~ch Trend b?c 2 (SS02) 1766790,09 889-5=884 1998,63 

H6i quy do SlJ gia tang 

b?c n,r do (SSR2-1) 
41194,60 5-2=3 13731 ,53 6,87 2,61 

B€ m~t Trend b~c 3 (SSRJ) 94221 ,38 9 10469,04 
5,27 1,89 

E)9 !~ch Trend b~c 3 (SS03) 1747058,90 888-9=879 1987,55 

H6i quy do sv gia tang 
19731 ,19 9-5=4 4932,80 2,48 2,38 

b?c t\,T do (SSRJ-2) 

B8 m~t Trend b?c 4 (SSR4) 1202357,59 14 85882,69 
117,35 1,70 

E)9 !~ch Trend b~c 4 (SS04) 638922,69 887-14=873 731,87 

H6i quy dosµ gia tang 
1108136,21 14t9=5 221627,24 302,82 2,22 

b~c tµ do (SSR4-3) 

Nguyen t6 W 
-

T6ng binh phuong 
3324742,89 890-1=889 

toan ph§n (SST) 

B~ m~t Trend b~c 1 (SSR1) 63813,05 2 31906,53 
8,69 3,01 

E)9 !~ch Trend b~c 1 (SS01) 3260929,83 890-2=888 3672,22 

B6 m~t Trend b?c 2 (SSR2) 151449,84 5 30289,97 

B9 l~ch Trend b~c 2 (SS02) 
8,44 2,22 

3173293,05 889-5=884 3589,70 

H6i quy do S\.f gia tang 
87636,79 5-2=3 29212,26 8,14 2,61 

b~c n,r do (SSR2-1) 

B6 m~t Trend b?c 3 (SSR3) 158518,24 9 17613,14 

E)9 l~ch Trend b?c 3 (SS03) 
4,89 l ,89 

3166224,65 888-9=879 3602,08 

H6i quy dosµ gia tang 
7068,40 9-5=4 1767,10 0,49 2,38 

b~c t\,T do (SSRJ-2) 

B~ m~t Trend b?c 4 (SSR4) 2770662,16 14 197904,44 

I>9 l~ch Trend b?c 4 (SS04) 887-14=873 
311,81 1,70 

554080,73 634,69 

H6i quy do sv gia tang 
2612143,92 14-9=5 522428,78 823,13 2,22 

b~c t\,T do (SSR4-3) 
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Nhin chung, cac mo hinh b6 m?,t Trend 
mo ta S\f thay d6i tuong d6i trong ham luQ11g 
cua cac nguyen t6 chi thi va c6 thS duqc xem 
la phu hqp (h~ s6 tuong quan b(h (R) > 0,3) 
(Bang 6). Tuy nhien, mo hinh b6 m~t Trend 
b~c b6n d6i v6i cac nguyen t6 Sn, W c6 thS 
duqc coi la phu hqp nhit v6i du li~u ham 
luqng Sn, W (R > 0,4). Cac mo hinh nay c6 
thS duqc sir d\ffig dS nghien cuu di thm'mg dja 
h6a va phan tf cb Trend t~p trung cua cac 
nguyen t6 chi thi Sn, W. Do d6, mo hinh b6 
m~t Trend b~c b6n h6 trq hi~u qua trong vi~c 
xac dinh cac khu V\fC c6 du true di thm:mg 
XU hu6ng, vi tri qu~ng, va cac diSm c6 ham 
luqng cao, tu d6 nang cao hi~u qua cong tac 
tim ki6m khoang san Sn, W khu V\fC D6ng 
Van, Dong Bile Vi~t Nam. 

K6t qua khoanh dinh cac di thm'mg dia 
h6a dµa tren k6t qua phan tich th6ng ke va 
mo hinh Trend (Hinh 5 & 6) cbo thiy sv phu 
hqp nhit dinh v6i k6t qua tim ki6m khoang 
san cua cac nghien cuu tru6c (Truy6n va nnk, 
1977; Th~g va nnk, 1988). Ngoai ra, nghien 
cm1 ciing chi ra them duqc m9t s6 di~n tich 
kh:ac c6 di thm'mg khoang h6a Sn, W; day la 
nhiing khu V\fC dn duqc chu y nghien cuu, 
kiSm tra trong thoi gian t6i. 

5. Ket lu~n 

Tren co so 890 m~u dia h6a, nghien cuu 
nay da ap d1,mg cac phuong phap phan tich 
th6ng ke va Trend dS danh gia khoang h6a 
da kim trong cac khu V\fC D6ng Van, Dong 
Bile Vi~t Nam. Cac k6t lu~n chinh duqc rut 
ra nhu sau: 

K6t qua phan tich t~n suit xuit hi~n cho 
thiy ring Pb, As, Bi, Li, Sn, W, Ta, Ce, Ag, 
Sb va Be C? m6i lien M c,h~t che v6i qu~~ 
da kim. Dieu nay ngt,1 y rang cac nguyen to 
nay c6 thS duqc sir di,mg nhu cac nguyen t6 
chi thi tham do cho khoang h6a da kim. Hon 
nfra, cac di thuang 16n v8 Sn va W da duqc 
xac dinh trong khu V\fC D6ng Van, cung dp 
nhung chi dfui quan tr9ng nh§t cho vi~c tim 
ki6m khoang h6a da kim trong khu V\fC. K6t 
qua nghien cuu tru6c ciing cho phep chia cac 
nguyen t6 trong cac m~u bun day thanh hai 
nh6m: nh6m lien quan d6n khoang h6a da 
kim (Be-Sn-W-Bi, 6 muc d9 th§p hon la cac 
nh6m Li-Pb); va nh6m khong lien quan d6n 
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khoang h6a (As-Cd-Sc-Cr-Ce-La, Co-Ni-V 
va cac nh6m Ga-Ge-Ba). 

Phan tich Trend va st,r phan b6 cua cac 
vung di thuang C\IC b9 d6i v6i cac nguyen t6 
chi thi cbo th§y cac y6u t6 dia pbuong cua 
Sn, w c6 S\f tuong d6ng, pban anh m6i quan 
h~ m~t thi6t gifra khoang b6a da kim v6i h~ 
tb6ng dut gay phuong Tay Bile - Dong Nam 
va cac kh6i granit trong khu V\fC. 

Cu6i cung, k6t qua phan tich th6ng ke dja 
h6a m~u trb tich day cbo thiy ti8m nang 
dang kS trong vi~c tim ki6m kboang h6a da 
kim nho m6i lien M v6i cac di thuang Cl,lC b9 
duqc xac dinh trong qua trinh xir ly th6ng ke. 
Ben c~ d6, nghien cuu ciing chi ra kha 
nang t6n t~i m6i tuong quan khong gian tich 
C\fC gifra S\f xuit hi~n cua khoang h6a da kim 
v6i cac chi tieu dia h6a Sn, W. Di~u nay phu 
hqp v6i k6t qua phan tich th6ng ke ciing nhu 
vi~c xac dinh cac khu V\fC triSn VQng dµa tren 
gia tri nguang cua ijp du li~u dia h6a va phan 
tich XU th6 cua cac nguyen t6 chi thj. 

Lai cam an 

Bai bao duqc hoan thanh nho sv h6 trq 
cua cong trinh di6u tra tham do qu~ng sa 
khoang thi6c - vonfram t~i khu V\fC Ta Pbin 
va Ta Co Van, xa H6 Quang Pbin, huy~n 
D6ng Van, tinh Ha Giang do Lien doan dja 
chit Dong Bile tbuc bi~n. 
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Summary 

Analysis of Geochemical Data for Identifying Sn and W Anomalies in the Dong Van Area, 
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Dong Van is an area that is assessed to have potential for polymetallic mineralization in the N01theast 
of Vietnam. A total of 890 geochemical samples of bottom mud sediments were used to study 
polymetallic mineralization, thereby identifying Sn, W anomalies in the area. In addition, statistical 
analysis helps to identify geochemical anomalies in the Dong Van area. Statistical methods and cluster 
analysis of geochemical data show that the elements Pb, As, Bi, Li, Sn, W, Ta, Ce, Ag, Sb, and Be are 
good indicator elements in which the elements Sn, W follow a geometric distribution. Based on the 3-
sigma rule, the geochemical anomalies in the content of Sn, W elements reflect the concentration of Sn, 
W mineral bodies in the area. Trend analysis was applied to determine the spatial variation and 
relationship between the searched indicator elements and the anomalous areas, which showed that the 
relative changes in the content of the indicator elements and they can be considered regular. Furthermore, 
the fit of the Trend functions obtained from the Sn, W elements followed the fourth-order Trend surface 
model. This result shows that the Trend models can be useful in studying geochemical anomalies and that 
the Trend analysis helps to determine the concentration areas of the indicator elements in the Dong Van 
area. In addition, the statistical analysis shows significant potential in using bottom mud sediment 
samples to investigate polymetallic mineralization. In addition, the geochemical data can help to evaluate 
the geochemical anomalies of the indicator elements and map the mineral prospectivity of the Dong Van 
area, Northeast Vietnam. Keywords: Sn-W mineralization, statistical evaluation, Dong Van, Vietnam. 
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