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MO DAU
1. Tinh cép thiét ciia dé tai nghién ciru

Cic thanh tao magma thanh phan acid phan b kha rong rii trong d6i cau
tric P C6 thudc dia kh6i Kon Tum. Nhiéu cong trinh nghién ctru duoc cong
bd trong cac tap chi trong va ngoai nudc vé dic diém dia chat, thach luan cic
d4 magma xam nhap, di phan ndo lam séng to vé thanh phan vat chét, diéu
kién thanh tao cua cac da magma.

Dbi tugng nghién ciru 1a granitoid khdi Ngoc Ty, phan bd chii yeu trén
dia ban xa Ngoc Tu, Pik T6, Kon Tum, di dugc dé cap trong nhidu cong
trinh nhu: Nguyén Vin Trang, 1985; Nguyén Vin Loc, 1998; Duong Dirc
Kiém, 2004; Nguyén Trung Minh, 2005; Tran Hoang Vi1, 2015; Nguyén Vin
Niém, 2018. Cong tac do vé&, 1ap ban dd dia chét va diéu tra khoang san trén
dién tich lién quan da phat hién mot s6 biéu hién khodng héa Au, Mo, W, Cu
va cac truong di thuong dia héa ciia Sn, W va di thudng xa hang khong. Két
qua nghién ciru gan day nhat cua dé tai KHCN cap bo TNMT.2016.03.05
(Nguyen Vin Niém, 2018) di phan nao 1am rd chuyén hoa dia héa ciia Mo
trong khdi granitoid nay. Tuy nhién, chwa cé nghién ciru chuyén séu dé xdc
dinh kha ning sinh quing va mic d6 béc mon granitod khdi Ngoc Ty, lam
co s& cho dy béo trién vong khodng san ndi sinh lién quan, ciing nhu kha
nang thanh tao cdc mo sa khodng va lién quan dén thanh tao granitoid khéi
Ngoc Tu.

Dé gbp phan giai quyét nhitng van dé con ton tai néu trén, nghién ciru
sinh da chon dé tai “Pdc diém tinh chuyén hoa sinh khodng va mirc dp boc
mon granitoid khoi Ngoc Tu, Kon Tum”.

2. Pham vi va doi twgng nghién ctru

Pham vi nghién ctru: thanh tao granitoid khéi N goc Ty, Kon Tum.

3. Muc tiéu nghién ciru

Lam rd tinh chuyén héa sinh khodng va mirc d6 béc mon cia granitoid khéi
Ngoc Ty, Kon Tum phuc vu du bdo tim ki€m khodng san li€én quan.

4. Cac diém méi ciia luiin 4n

Lan ddu tién chimg minh dugc granitoid khdi Ngoc Tu c6 tinh chuyén
hoéa lién quan dén khoang héa molipden (Mo), wolfram (W) va urani (U) trén
co s¢ h¢ thong héa va phén tich luén gidi dir li¢u dia hda, thach dia hoa, dong
vi, bao thé theo cac 1y thuyét khoa hoc hién dai.
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Léan dau tién luan 4n danh gia granitoid khéi Ngoc Tu da bi béc mon &
muc trung binh — thép trén cAu tric dia chat, thach hoc, da bién d6i va ty sb
cdc nguyén to chi thi cho mirc d6 béc mon.

5. Cac luin diém bao vé

Luan diém 1: Nghién ctru chuyén héa sinh khodng bing cac phuong phap
khéc nhau nhu chuyén héa dia héa, thach hoa, kiéu magma, déc tinh oxy hda
— khir cia magma, ... mbi quan hé ngudn gdc quing héa va magma cho thay
khéi granitoid Ngoc Tu ¢6 chuyén héa sinh khodng molipden (Mo), wolfram
(W), urani (U).

Luan diém 2: Két qua nghién ctru vé dia chat, thach hoc, d4 bién d6i, cic
nguyén t6 chi thi vé mic d6 béc mon cho thay khdi granitoid Ngoc Tu c6
mtrc d6 béc mon trung binh - thap 1am co sé danh gia kha ning ton tai quing
héa theo khong gian.

binh - thap 1am co s& danh gia kha ning ton tai quing héa theo khong
gian.

6. Y nghia khoa hoc va thye tién

Két qua nghién ctru xac dinh duogc tiém ning sinh khoang molipden (Mo),
wolfram (W), urani (U) va mirc d§ b6c mon cua granitoid khéi Ngoc Tu cho
thiy phan vom dinh di bi béc mon va trong dién tich d6 khong con trién
vong cho khodng san twong ung. Pic diém ny mé ra trién vong cho tim
kiém, phét hién khodng san Mo-W-U & ria khdi Ngoc Tu, trong cac trudng
d4 viy quanh va nhitng noi granitoid chua xuét 16 hodc c¢6 biéu hién boi cic
chom nho.

Két qua nghién ctiru mirc do béc mon cd ¥ nghia thuc tién trong dja chét
du bdo mirc kha ning ton tai khodng san theo khong gian va qua trinh dja
chét (ndi sinh, ngoai sinh) nhu: danh gia d6 sau twong di ciia quing héa
molipden — wofram lién quan ngudn gbc voi khéi granitoid Ngoc Ty, danh
gid khdi lwong vat chat urani c6 thé bi béc mon tir khdi granitoid nay va dwa
vao mdi trudng tram tich v.v...

7. Co sé tai liéu va khdi lwgng thwe hién nghién ctru ciia luéin 4n

Luan an duoc xay dung trén 02 dé tai KHCN ma nghién ciru sinh 1a thanh
vién chinh. Trong qua trinh tham gia dé tai NCS d truc tiép khao sat thyuc
dia, léy cdc loai mau, nghién ciru mot s6 mat cét chi tiét khu vuc Ngoc Tu,
bik T6, Kon Tum.
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Ngoai 24 miu phén tich bang phuong phap ICP-AES tai Vién Dia chat
Vién Pong (FEGI) - LB Nga ciia chinh NCS. Luan 4n con sir dung két qua
phan tich ctia 02 dé tai KHCN trén gom: 22 miu dia héa bang phuong phap
ICP - MS cho 41 nguyén t&; 05 mau két qua thanh phan bao thé danh gia moi
truong magma nguyén sinh cua granitoid (trén 40 mau phén tich); 03 mau
ddng vi bén oxy cho d4 va quing molipdenit, 03 mau phan tich dong vi U-
Pb trén zircon dé xac dinh tudi cho hai dang da (granit porphyr va granit hat
trung - nho); 15 mau microsond: chi yéu trong khodng vat quing; 55 mau
thach hoc; 8 mau kich hoat notron cho da téng va 5 mau kich hoat notron
cho don khoang; 15 mau khoang tuéng; 20 mau bao thé xac dinh nhiét do
thanh tao quang...

Ddng thoi, ludn an ciing sir dung két qua phén tich ddng vi Re — Os (Tran
Hoang Vi, 2014), déng vi bén S (Trén Trong Hoa, 2005), cua Nguyén
Truong Giang (2001), Nguyén Quang Loc (1998) va cac bao cao trong luu
trit dia chat.

8. Céu triic luin 4n
Ngoai mé dau va két luén, luan 4n duoc cAu trac nhu sau:

Chuong 1. Khai quat vé dic diém dia chit va khoang san khu vuc Ngoc
Tu, Kon Tum.

Chuong 2. Co s¢ 1y luén va phuong phap nghién ctru.

Chuong 3. Panh gia tinh chuyén hoa sinh khoang ctia granitoid khdi Ngoc
Tu, Kon Tum.

Chuong 4. Bic diém mirc 6 béc mon granitoid khdi Ngoc Ty, Kon Tum.
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NOQI DUNG CUA LUAN AN

CHUONG 1: KHAI QUAT VE PAC PIEM DIA CHAT VA
KHOANG SAN KHU VU'C NGQC TU, KON TUM
1.1. Khai quat vé lich sir nghién ciru

Dia chat trong viing nghién ciru da c6 nhiéu cong trinh nghién ctru nhu
“Po v& ban dd dia chat va tim kiém khodng sin nhém to Dik To ty 1¢
1:50.000” (Nguyén Quang Ldc, 1998), cong tac dia vat ly cua Nguyén
Truong Giang, (2001); “Nghién ciu diéu kién thanh tao va quy luat phén b
khodng san quy hiém lién quan dén hoat dong magma khu vuc mién Trung
va Tay Nguyén” (Tran Trong Hoa, 2005), “Nghién ctru sinh khoang va du
béo trién vong khodng san ddi ciu triic - kién tao P6 C6” (Dwong Pirc Kiém,
2006), “Nghién ctu chuyén hoa dia héa molipden cic thanh tao granitoid
kiéu Ba Na Viét Nam va tiém ning sinh khoang Mo cta ching” (Nguyén
Vin Niém, 2018). Cho ring viing nghién ctru nam trong déi P6 C6 thude déi
“kién trac Kon Tum” gdm cdc thanh tao tram tich gdm hé tang Tac Po, hé
tang Dak Honiang, hé ting Kon Tum va magma gom phtic hé Dién Binh,
phtc hé Hai Van, khéi granitoid Ngoc Tu, h¢ tﬁng Kon Tum.

Vé mit khodng san c6 diém khodng héa molipden — wolframit — bitmus
va khoang san di kem & Bak Dé va Ngoc Tu.
1.2. Pia tang

Cic thanh tao phan bd lién quan bao gdm: thanh tao bién chét hé tér}g Tic
Pd; h¢ tang Bak Honiang, hé tang Kon Tum, tram tich B¢ Tt. Pic diém dia
chat chung nhu sau:

- Hé tng Tic P6 (PRy fp): Thanh phan gém 2 tap: Téap 1: gneisbiotit,
gneis biotit cé granat, plagiogneis biotit, gneis 2 mica; 16p moéng gneis
amphibol, amphibolit, gneis pyroxen, quarzit biotit.Tap 2: gneis 2 mica,
gneis biotit (+ granat) hat nho, plagiogneis biotit, d4 phién thach anh - felspat
— mica.

- Hé tang Pak Honiang (PZdhn): Thanh phél} g6m 2 tap: Tap 1: cha yéu
la plagiogneis biotit — amphibol. Tép 2: Da phién thach anh - plagiocla - 2
mica.

- Hé tang Kon Tum (N kf): Cudi s6i san cat.

- Hé B¢ tir (Q): Thanh phén: sét cdt, cat bot 1an it san mau vang.



1.3. Magma

Céc thanh tao lién quan gdm: phirc h¢ Dién Binh, phirc h¢ Bén Gidng,
phue hé Qué Son, phtc hé Hai Van, khoi granitoid Ngoc Tu. Pac diém dia
chat chung nhu sau:

- Phirc hé Dién Binh (8yO-S db)): c¢6 thanh phan diorit, diorit thach anh,
diorite biotit hornblend.

- Phttc hé Bén Gidng- Qué Son (y8PZ:bg»): ¢6 thanh phan 1a: gabrodiorit,
diorit hornblend, granit biotit, granit biotit c6 hornblend hat trung va cac dai
mach granit sdng mau hat nho.

- Phirc hé Hai Van (yaT» hv): Thanh phan ciia khoi gdm pha 1: granit
biotit hat trung téi 16n twong doi sam mau. Pha 2: granit biotit c6 muscovit
sdng mau.

- Phurc hé Ba Na (yT2 bn)

Phtic hé Ba Na do Nguyén Vin Trang, Nguyén Vin Quyén (1985) xac
lap. Trong vung nghién ctu cé khéi Ngoc Tu (khéi Ngok Loak), thanh tao
xam nhdp dugc céic tac gia phan chia ra pha xam nhép chinh véi granit 2
mica, granit biotit c6 muscovit hat trung t6i 16n, hat khong déu; pha 2 séng
mau hon, hat nho va déu hon; pha d4 mach granit aplit, pegmatit, thach anh

- Khdi granitoid Ngoc Tu

Déi twong nghién ciru 12 khdi Ngoc Tu (Ngok Loak trude ddy), mang tén
mot trong nhimng dinh ndi cao nhét trong ving, cach Pak T6 16 km vé phia
tdy bac, dién tich khoang 300km?. O ria tiép xtic phd bién hién tuong bién
ddi va c6 tiép xiic hé tang Tac Po gdy sing héa thanh phan gdm: da sing
thach anh - felspat, sing thach anh - biotit - cordierit.

Thanh phan thach hoc gdm 2 nhém da chinh: Nhém I- granit porphyr;
Nhém II - granit hat trung- nhé c¢6 ranh gi6i chuyén tiép v6i nhém 1.

Dic diém thanh phan khodng vat:

i) Granit porphyr ¢ céu tao khdi, sing mau dén sim mau. Dang cha ¥,
khi khéo sat nhiéu diém gap granit hat trung- nho, sdéng mau xen c6 ranh giGi
chuyén tiép hodc khong c6 ranh gidi ro rang. Khodng vat chinh: plagiocla,
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felspat kali, thach anh, biotit, it muscovit, cé vai hat zircon, monazit va apatit
dang méo mo thuong di cung biotit.

ii) Granit hat trung- nhd, sdng mau, c6 cu tao khdi, doi khi co dang
porphyr. Khoang vat chinh: plagiocla, felspat kali, thach anh, biotit,
muscovit, cdc khodng vat phu: zircon, apatit, monazit, it sphen.

Pic diém thach - héa. Him luong TB nguyén té chinh: SiO; = 72,54,
TiO; = 0,23%, AlLO; = 13,65%, Fe.Os = 0,84%, FeO = 1,13%, MgO =
0,35%, CaO = 0,83%, Na,O = 2,65%, K»0 = 5,08%, tong kiém (Na,O+K-0)
= 7,19-8,41% va K»O/Na,O = 1,36-2,78. Cho thay khdi 1a dang granit cao
silic, déng thoi thude loat kiém voi cao kali. Theo mdi truong magma thi
khéi & trang thai oxy héa vira vdi ty 1€ Fe,Os/(Fe.Os+FeO) trung binh 0,47.

Pic diém phan bd cdc nguyén td hiém - vét cho thiy, khd ngheo cic
nguyén t6 truong luc manh nhu Ta (1,72-4,53ppm), Nb (15,11-22,61ppm),
Zr (29,81-163,57ppm), Y (9,86-64,22ppm) va Hf (1,28-4,40ppm). Ty 1¢
K/Rb =93,85-137,36; Rb/Sr =4,08-9,97; Rb/Ba = 0,98-2,90. Theo phan loai
kién tao thudc kiéu granit ddng va cham mang (Syn-COLG)

Tubi thanh tao theo cic két qua nghién ctru nhu Tran Hoang Vii (2015)
xdc dinh tubi dong vi U-Pb 12 240,5 + 0,8 Tr.n va Nguyén Vin Niém (2018)
xéc dinh tubi dong vi U-Pb 1a 241 + 4 Tr.n. Nhu vy, ¢ thé nhan dinh ring
granitoid khdi Ngoc Tu c6 tudi tuyét dbi 1a 240241 Tr. n, twong duong véi
Trias gitra (T»).

1.4.3. Kién tao

Trén dién tich nghién ctru, cdc hé théng dut giy phat trién theo ba hé
thong: tdy bic — dong nam, dong bac — tiy nam va 4 kinh tuyén. Ching déng
vai tro chinh trong viéc tao nén céu trac dia chat khu vuyc.

1.5. Khoang san

Trong viing nghién ciru ¢6 mot s biéu hién vé khodng héa molipden —

wolframit — bitmus va khodng san di keém ¢ Bak D¢ va Ngoc Tu.
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CHUONG 2: CO SO LY LUAN VA PHUONG PHAP NGHIEN CUU
2.1. Co s6 ly ludn
2.1.1. Tinh chuyén hoa dia héa va chuyén héa sinh khodng

* Chuyén hoa dia héa va chuyén hoa sinh khodng

Theo Iu.V. Kazitryn va nnk. (1975): Chuyén hoa dia hoa ctia da la sy ting
hodc giam twong dbi cua ham luong nguyén té quing so véi tri s6 Clark cua
chuing.

Theo “Tur dién dia chat” 2 tap. M. Nedra, 1978: Chuyén hoa dia héa
magma 1a dic tinh ciia magma c6 ham luong cia cic nguyén té phan bd cao
hon (chuyén ho4 dia hoa duong) hoic thdp hon (chuyén hod dia héa 4m) so
véi tri s Clark.

Theo “Tir dién dia chat”. 2 tip. M. Nedra, 1978: Chuyén héa sinh khodng
magma 1a tradong hgp déac biét cia chuyén hoa dia hoa da4 magma, chi lién
quan dén cdc thanh phan kim loai lién quan dén cdc mo quing. Mot sd tic
gia con bo sung cho thudt ngit chuyén héa sinh khodng 12 tong cdc qua trinh
tao kha ning tao quing ciia magma, két thic bang viéc hinh thanh cdc moé
quang.

Theo LE. Smorchkov, “Vé xac dinh khdi niém chuyén héa sinh khodng
da magma” trong: Chuyén hoa sinh khodng magma la kha nang tao quang
ctia dung thé magma, nghia 13 ton tai tap hop cdc yéu td gdy nén su xdo tron
phan di vét chit trong budng magma, tap trung cic nguyén té vao cic khu
riéng biét trong budng, ciing nhur tach vat chit quing ra khoi dung thé silicat.

Theo Tir dién dia chit mé cia VSEGEI: Chuyén héa sinh khodng
(metallogenic specialization) 12 mét bo (mot tap hop) khodng san chu dao,
dac trung cho mot dbi tuong dia chét hodc mot qué trinh dia chat nao do, vi
du nhu, nit quing hay viing quing, thanh hé dia chat, mét khoang thoi gian
dia cht v.v.

Chuyén hoa sinh khoang d4 magma thuong tring vdi chuyén hoa dia hoa
ctia ching. Dé danh gia chuyén hoa sinh khoang phiic hé magma thi sir dung

tién dé dia hoa doi vai trién vong khodng san — ddc diém dinh tinh va dinh
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lwong ctia ¢4 magma, chi ra kha ning tao mo ciia chiing. Tién dé tryc tiép 1a
didc diém phan bd céc nguyén td quing dic trung cho kiéu mo, tién dé gidn
tiép 1a diac diém thanh phan nguyén t6, bao gdm ham luong va dic diém phan
b ctia céc nguyén t tao da va nguyén t6 vi luong khong tham gia vao thanh

phﬁn quang.

Phuong phép dia hoa xac dinh chuyén héa sinh khodng cua ddi tuong

magma c6 thé sir dung trong 3 hudng sau:

a) Lam rd dic trung dia héa tao quing ctia ddi twong nghién ciru trén co
s& phén tich théng ké ham luong nguyén td héa hoc va cic thong sb dia hoa
khac. Phan tich théng ké da cdu tir cho phép chi ra biéu hién chinh cta xu
huéng dia héa quing trén co sé cac xu hudng nhét quan vé hanh vi cia céc
nguyén t6 tao quing va nguyén t6 di kém, ciing nhu danh gia mic do tac
dong dén sy bién ddi héa hoc cua hé théng. Theo d6 c6 thé phén dinh cac
qud trinh din dén su hinh thanh quing (vi du, quing sulfua) va kiéu quing
hoa lién quan, ciing nhu c6 thé dy doan dugc cdc khu vuc c6 thé tap trung

chuing.

b) Phét hién ham luong di thuong ctia nguyén td quing trong da va
khoanh dinh di thuong;

¢) Xdc 1ap quy luat bién thién nguyén té quing va nguyén t6 di kém theo
thoi gian va khong gian, cho phép xdy dung mo hinh qué trinh thanh tao
quing trong mdi lién quan véi mo hinh thach hoc ctia ddi tugng. C6 tam quan

trong mang tinh thyc tién nhat 1a tinh chuyén hoa dia héa ctia cac pha magma.

Dua trén nhirng dic diém vé hanh vi ctia cdc nguyén tb, hop chat (va
nhitng kim loai) trong da khi ham luong trung binh ctia chung vuot qua 1am
lwong clark (A.A.Golovin, 2000) di sir dung hé sb clark dé tinh hé sé tap
trung nguyén td (Ktt) cho cdc mirc chuyén hod dia héa va chuyén héa sinh
khodng nhu sau: 0,7 < Ktt < 1,5 - khong c6 tinh chuyén hoa dia hoa; Ktt >

1,5 - co tinh chuyén hoa dia héa duong va < 0,7 — chuyén hoa dia hoéa am.



- Su dung phuong phap cua Permiakov (1983) tinh todn cdc modul thach

héa theo khéi lugng nguyén tir cia cic nguyén to tao da.
- Chi s tap trung (cstt) cic nguyén to granitoid theo (Kozlov V.D., 1985).

- Cuing véi mot sd biéu dd sinh khodng dua trén sy ddi sanh céc ty 16 ham
luong nguyén t6 bao gom: Biéu do twong quan Cao-Na,O-K>O (theo V.T.
Pokalov, 1973) lién quan cac truong sinh khoang Cu-Mo, Mo, W-Mo, Sn;
biéu @6 Rb-Sc va V-Ni (theo Meinert, 1995) lién quan céc sinh khoang Mo,
Sn, W, Zn, Cu, Au; biéu dd Fe,O3/FeO-SiO; (theo Ryan D. Taylor, 2010)
lién quan sinh khoang molipden porphyr, dong porphyr va Sn; twong quan
gitra Ba-Rb-Sr (theo Twist va Kleeman, 1989) lién quan granit sinh khodng
Sn-W-Mo, granit phan di, v.v.... Biéu do lién quan sinh khodng Mo, Sn, Au
theo trang thai oxy héa — khtr (theo Blevin, 2004).

* Dac tinh oxy hoa - khir va khad nang tao quang cua granitoid:

- Dya vao phan chia céc loat ilmenit va magnetit cac da graintoid theo
Tsuesue va Ishihara (1972).

- Dua wong quan Fe** - Fe** theo theo Blevin. P.L, (2004) cho cac da
graintoid.

- Duya theo cic nghién ctru cua Henderson tap trung nghién ciru nhém
nguyén to vet da hoa tri dé xac dinh trang thai oxy hda khir cia magma.

- Dya vao thanh phan bao thé nguyén sinh duoc dp dung trong cdc kiéu
d4 granit nguyén sinh (chita CO, H,0). Cic mau dugc phén tich trén thiét
bi Raman (Phuong phap dia héa nhiét 4p) lam r6 moi truong dia héa magma
nguyén sinh dac trung bdi tinh oxy hda, thuan loi cho sinh khoéng...

2.1.2. Co s¢ Iy ludn nghién ciru mirc dp boc mon granitoid

Viéc danh gia mirc d6 béc mon khéi granitoid dang nghién ciru ¢6 y nghia
quan trong trong viéc danh gid mirc dd béc mon cu tric chtra quing ciing
nhu kha ning ton tai quing ¢ phan sau, dé tir d6 dinh hudng hé phuong phap

tim kiém phat hién mo6 khoang lién quan dén hoat dong ciia h¢ magma quing.
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Nhin chung, cic khdi magma xam nhap granitoid c6 thé phan chia mot

cach rat twong ddi thanh cac phan sau (Hinh 2.1):

A
510 1520 25 30
I E t ? L E I

i
TV AT ol HiH h AHHHH HH%IV
it RE=PAIIIE

Hinh 2.1: M6 hinh mit cit cac mirc boc mon cua thé xdm nhép granitoid

),

1- granit dang aplit, 2- granit porphyr, 3- granit hat trung — nho. I-1V-
cdc mire béc mon; A-D- bé mdt co; a- goc giita dwong bién thién ham lwong

clia nguyén 16 phong xa dich chuyén lén va truc dirng

He¢ phuong phap danh gia mic d6 béc mon cua cdc khdi magma di duoc
céc nha dia héa X6 Viét nghién ctru va thyc nghiém cho cic khbi magma
granitoid cu thé ¢ Lién bang Nga. Két qua nghién ctru d6 hién dang duoc
dung 1am co s& 1y thuyét cho nghién ctru va diéu tra dia chét, tim kiém phat

hién khoang sén & LB Nga.

Mirc d6 béc mon khdi xam nhap duge danh gia trén co sé dir liéu dia chat,
thach hoc, dia héa, phan anh tinh phan déi ctiia khéi xAm nhap. Vi du, noi c6
nhiéu granit porphyr hat 16n ciing nhu nhiéu thé tii ctia da bi xuyén cat 1a khu
vuc bi b6c mon thép. Nguoc lai noi da granit cé c4u tao hat déu, thanh phﬁn

kha 6n dinh, khong c6 thé tii 13 noi bi béc mon manh.

Dua trén quan niém cho rang thanh phin ban du cta dung thé magma 13
ddng nhét va ciing thanh tao trong mot diéu kién nhu nhau dé so sdnh mirc
béc mon cua cic khdi xam nhap. Nhu vdy, cang xudng siu thi thanh phan
ctia khdi granitoid cang dong nhat va gan gidng véi dung thé ban dau nhit.

Trén co s& d6, Bondarenko V.N. va Verkhovskaya da dé xuat st dung céc
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phuong phép toan thdng ké dé xac 1ap mirc do bée mon khdi x4m nhép (so

v6i phan vom dinh) ctia cdc khdi xaAm nhap..
Mo hinh xac dinh dinh lvong do sdu boc mon N.N. Amshinski, 1973

- Dya trén thanh phan ban dau ciia dung thé magma la ddng nhat va ciing
thanh tao trong mot didu kién nhu nhau dé so sdnh mirc béc mon cua cic
khoi xam nhap. Nhu vy, cang xudng siu thi thanh phan ctia khdi granitoid

cang dong nhat va gin gidng voi dung thé ban dau nhét.

- Dya trén thanh phén ctia cdc khodng vat chinh va phu trong khéi dé ddnh
gid chiéu sau phan déi cta khoi.

- Dya trén ham lugng trung binh (X), do 1éch (S?) va bién phan ham lugng
(V) cic oxyt tao d4 cung su phan bd quy luit cia cdc nguyén td tao d4 va hé
s6 phan déi thach hoa cho phép tinh toan gradient phan d6i ding theo do sau
(K1, K2, K3, K4). Cic ty sb d6 duoc goi 12 hé s phan d6i dung thach dia
héa. Xac dinh dugc tap hop cdc nguyén té “dich chuyén 1én” nhu Si, K, Li,
Nb, La, Y, W, Be, Sn, Mo, Rb, U, Th... va tap hop cdc nguyén td “dich
chuyén xuéng” nhu Fe, Ti, V, Cr, Ni, Co, Zn.

- Dua trén céc ty s giita cdc nguyén t6 phu “dich chuyén 1én” va “dich
chuyén xubng”. Trong phan d6i dia héa thi phan chia khéi granitoid ra 4
phan 14 vom dinh, phan trén, phan giira va phan sau, chénh léch do cao cua
mdi phan 1a 400m. Mdi mot phan dic trung boi gid tri K1, K2, K3,
K>O/MgO, Nb/Y, Yb/Co, Nb/V... Trong d6 ty sé Nb/V > 4 twong tng voi
phan vom dinh, béc mon thap, Nb/V ~ 2, twong tmg v6i phan trén cia khoi
va thuong c¢6 biéu hién quing héa, Nb/V ~ 1,2 dic trung cho phan giita va
Nb/V < 1 chi gip trong d6i sdu khong chira quing cua khéi granitoid. Cu thé
1a Nb/V > 4 trong granitoid déc trung cho boc mon thap, Rb/V < 1 chi dic

trung cho phan thap clia granit va khong chira quing v.v
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Duya trén ty s giira cic nguyén to chi thi KxO/MgO, Nb/Y va Yb/Co da
granitoid tudng ndng (10,0 — 0,8 — 1,5); tudng d6 sau trung binh (4,0 - 0,4 —
1,0); tudng sau (2,0 -0,3 -0,3).

2.2. Phwong phap nghién ciru
2.2.1. Tong hop, phin tich, hé thong héa cdc tai liéu

NCS di tham khao, thu thap va tdng hop céc dang tai liéu c6 lién quan
dén no6i dung nghién ciru cta luan 4n gdm c6: Céc cong trinh do v& dia chét
va khodng san ty 1& 1:200.000; ty 1& 1: 50.000; Cac dé an, dé tai va bdo cdo
chuyén dé vé magma, dia hda, dia vat ly, dia tﬁng, sinh khodng; Cac cong
trinh, bai bdo chuyén sau c@ng b trén tap chi trong va ngoai nudc.

2.2.2. Khdo sdt thuc dia, ldy cdc logi mdau phdn tich.
Nghién ctru, danh gia két qua dat dwoc va tdn tai sau khi xir 1y céc tai lidu

hién c6. Phuong phap khao sét thuc dia bao gdm cac budc:

- Thu thap cic dang mau nhu dja héa da géc, thach hoc, khoang tuéng,
bao thé, miu ndng d6 chat luu trong da tong lién quan phuc vu cic cong tic
phan tich 1am co so nghién ctru su vé dic diém dia hoa va moi tuong dia
héa-dia chit, nham giai quyét ndi dung chuyén hoa dia héa; tiép dén nghién

ctru tinh phan déi quang héa cia dién tich cé biéu hién khoang hoéa.

Trén co s& ciu tric dia chat va dia hinh - dia mao granitoid khdi Ngoc
Ty, NCS di thu thap dit liéu d6 cao cia cdc mau dia héa va phan tap theo 3
nhoém do cao l1a: 1 — déi trén (1000m) 14 mau; 2 — déi gitra (850m) 15 mau;
3 — d6i dudi (700m) 16 mau, phuc vu cho viéc tinh toan do béc mon cia
khéi.

2.2.3. H¢ phwong phap phan tich

+ Phén tich thach hoc, khoang tudng: nham 1am rd thanh phﬁn thach hoc

ctia d4 nguyén sinh va ciia da bién d6i canh mach, thanh phan khoang vat

quéng va quan hé cua ching.
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+ Phan tich héa silicat, bd sung thém dit liéu cho xéac dinh thanh phan da,

cling nhu cac nghién ctru khéc.
+ Hé phuong phép phan tich dia hoa d4 va quing bao gom:

- 46 mau ICP-MS 41 chi tiéu (Mo, Ta, Nb, Cu, Pb, Zn, Bi, Sn, W, U, Cd,
Ag, 7r, V,Cr, ...)

- 24 miu ICP-AES cho d4 tong granit va cdc pham vi c6 biéu hién khodng
hoa dé dam bao xac dinh dwoc ham lugng nguyén t tao quang lién quan &

mutrc ham lugng cao hon d§ nhay phén tich.

- 40 mau thanh phan bao thé CO», H,S, SO, H,0, CH, mét s nguyén t6
chinh (Fe, K, Na...) trong granitoid dé xac dinh méi trudng oxy héa khir ctia
da, dy bdo murc do thuan loi ciia dung thé magma trong qua trinh huy dong

nguén vat chét tao quang.

- 15 mAu microsond nham x4c dinh khodng vat va thanh phan mot sb
nguyén t6 vét (Ni, Co, Mn, U...) trong molipdenit, pyrit & ddi quing

molipdenit/d6i bién di lién quan.

- 8 mau kich hoat Notron cho d4 téng va 5 mau kich hoat Notron cho don
khodng nham xac dinh ham luong céc nguyén td trong cic khodng vét trong
cic than khoang, trong d4 granitoid, thanh phan U, REE....

- 20 mu bao thé xac dinh nhiét d6 thanh tao quéng.

2.2.4. Xir Iy s6 liéu, ludn gidgi két qua

Tap mau dia hoa dugc phan tap theo thanh ph?m thach hoc cua da va theo
3 mutc d6 cao (1000m, 850m, 700m) va stir dung hé phuong phap toan théng
ké dé xdc 1ap cdc tham sé phan bd céc nguyén t, tinh todn hé sb tap trung
(Ktt) va cdc tham s ludn gidi tinh chuyén hoéa sinh khodng va mirc d§ boéc

mon khbi granitoid theo cac phuong phap nhur da néu & trén.
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Str dung cic phan mém chuyén dung nhu Mapinfo, grapher, mathematic,
cdc ham excel... d€ tinh toan, xay dung va thé hién cic ban do, so do, bieu
do, tuong quan dia héa, cdc mat cat dia chat - dia hda, cdc mo hinh chuan.

CHUONG 3: DANH GIA TINH CHUYEN SINH KHOANG CUA
GRANITOID KHOI NGOQC TU, KON TUM

3.1. Tinh chuyén héa sinh khoang ciia granitoid khoi Ngoc Tu trén co s¢
nghién ciru chuyén héa dia hoa

Poi véi granit pophyr, theo két qua tinh todn, dic trung la nhém céc
nguyén t6 c6 tinh chuyén héa dia hoa (vuot tri sé Clark) gdm: Be; Li; Mo;
Th; Cd; Ni; Pb; Sn; W; Re; U. Phan tich twong quan ham lugng cic nguyén
t6 héa hoc cho thay, trong granit porphy c6 5 nhom twong quan chit nhu sau
(Hinh 3.1):

Nhém 1: Sn-Zn-Mo-U-W-Cu. Nhém 2: Li-Cs-Rb-TI.

Nhoém 3: Ga-Nd-Be-Ga-Re-Cr-Ni Nhém 4: Pb-La-Sc-Hf-Th

Nhom 5: Ba-Ce-Co-Sr-V-Cd-Y
8

6

Distance

:_' TF:L l%_LETII

Bd Ce Cs Sr V CdY LaPbSc HfThBeRe GaNb CrNi CuwMoSn Zn U Li CsRb '

Hinh 3.1: Phan tich twong quan ham lugng cdc nguyén t6
Trong granit hat trung- nho, to hgp nguyén t6 c6 nhém céc nguyén td c6
tinh chuyén hoéa dia hoa (vuot tri ) Clark) gém: As; Co; Cu; Ni; Pb; Mo;
Sn; W; Re; U.
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Diém khac biét chinh cua granit hat trung - nhé so véi granit porphyr 1a
trong to hop céc nguyén té co chuyén héa dia hoa duong co sy xuat hién ctia
Cu va thiéu vang Th, Be, Li. Pong thoi, cic nguyén té tao quing chinh nhu

Pb, Mo, U c6 hé sé tap trung cao hon so véi granit porphyr.

10 7

Distance

CTT 11 CTT T ™M
BaSc BeSrCoGeRbCeHf TIReThLaCs V ZnNi Cr Li GaNbMoU CuSnW CdY Pb

Hinh 3.2: Phan tich twong quan ham lugng cdc nguyén t6

Phan tich trong quan ham luong cic nguyén té héa hoc cho thdy, trong
granit hat trung - nho ¢6 5 nhém tuong quan chat nhu sau:

Nhoém 1: Pb-Cd-Y; Nhoém 2: Mo-U-Cu-Sn-W

Nhom 3: Ni-Cr-Li-Ga-Nb; Nhém 4: Ce-Hf-T1-Re-Th-La-Cs-V-Zn

Nhoém 5: Ba-Sc-Be-Sr-Co-Ge-Rb

Nhu vay, vé tong quan, granit porphyr va granit hat trung - nhé c¢6 thanh
phan cdc nguyén t6 chuyén hoa dia hoa duong giong nhau. Trén co so két
qua néu trén, c6 thé nhan dinh rang d4 granitod khdi Ngoc Tu ¢6 chuyén héa
dia sinh khoang Mo, W, U.
3.2. Tinh chuyén héa sinh khoang ciia granitoid khoi Ngoc Tu trén co s¢
nghién ctru cac modul thach hoa, kiéu magma, boi canh kién tao magma

- V6i két qua tinh todn dua trén nguyén té chinh theo phuong phéap cua
Permiakov (1983) cho thay: d6 silic q = 0,75 dd calci ¢ = 0,07, d6 kiém a =
0,90, d6 sit f = 0,89. Nhu viy, khdi Ngoc Tu cha yéu c6 tiém ning sinh
quang W, Mo va fluorit.
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- Dua trén biéu dd oxy hoéa - khir (Fe.O3/FeO) — (Rb/St) (Blevin, 2004)
cho thdy granit 1a méi truong oxy héa va cé kha ning sinh khoang W-Mo.

- Dya trén biéu dd twong quan giita Cao — Na,O — KO (theo V.T.
Pokalov, 1973), granitoid khdi Ngoc Tu & ddy dic trung béi sinh khodng Mo
va trong sinh khodng molipden porphyr, Cu porphyr véi granitoid (theo Ryan
D. Taylor, 2010).

- Dua trén biéu dd twong quan giira Ba-Rb-Sr (theo Twist va Kleeman,
1989), granitoid khbi Ngoc Tu c6 lién quan véi kha ning sinh khoédng Sn-
W-Mo.

Nhu vay, trén co s6 phuong phap cua modul thach héa Permiakov B.N
va cdc biéu do kiéu sinh khodng cho thay granitoid khdi Ngoc Tu ¢6 chuyén
héa sinh khoang Mo, W. )

3.3. Tinh chuyén héa sinh khoang ciia granitoid khoi Ngoc Tu trén co sé&
nghién ciru dic tinh oxy héa - khir ciia magma

* Theo mdi twong quan gitta Fe va chi s§ phan di (DI) hay twong quan
giita Fe -Ti, granit khi Ngoc Tu ciling rdi vao trudng magnetit, tuong (g
voi kiéu granit oxy héa. Granit nay c6 ham lugng khoang vat magnetit tir
0,23 — 0,57 con ilmenit tu 0,11 — 0,53.

Theo ty s6 Fe;03/FeO cao, thudng > 0,5 va trang thdi oxy héa - khir theo
Blevin. P.L, (2004) thi granit khéi Ngoc Tu c6 biéu hién ca hai moi truong
oxy héa vira dén manh.

* Thanh phan chit luu trong bao thé nguyén sinh tir granit porphy sang
granit hat trung — nho cho théy:

Ph6 Raman thanh phan bao thé nguyén sinh fluorapatite (Cas(POy4):F
dugc bao quanh bai tinh thé thach anh c6 dai pho 1a 464, 963,2 cm™' dén 429,
465, 965 cm.

Trong khdi ¢6 sy gia ting thanh phan va ndng d6 chit luu trong bao thé
nguyén sinh, cu thé giau CO,, H,O, thé hién rd tinh oxy héa cua da (Yves
Moussallam, 2016).
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Kiéu 1: Granitiod porphyr, sdm mau
Ki€u 2: Granitiod porphyr, sang mau
Kiéu 3: Granitiod hat trung-nhé
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Hinh 3.3: Pho Raman thanh phén bao thé nguyén sinh trong khodng vat thach
anh chita CO, mét d6 0,23-0,35¢/cm’ va di phd 1283,7cm! dén 1387,0 cm™.

110
Ki€u 1: Granitiod porphyr, sim mau
Ki€u 2: Granitiod porphyr, sing mau 3625
Kiéu 3: Granitiod hat trung-nho
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Hinh 3.4: Pho Raman thanh phén bao thé ng;;engsmﬁ ?;;:gnlggé)ng vt
thach anh chtra H>O dai pho 1a 3575cm™ dén 3625 cm'™.

Nhu vy, cdc két qua nghién ciru vé mdi trudng magma cho thdy magma
granitoid khdi Ngoc Tu c6 tinh oxy hoa. Theo Ishihara (1981) méi truong
oxy hoa dac trung cho tinh chuyén hoéa sinh khoang cua Mo, W, U cua
granitoid khéi Ngoc Tu.
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3.4. Pic diém khoang héa lién quan dén granitoid khdi Ngoc Tu
Diém khodng héa molipdenit tai mé da Ngoc Tu

Diém khodng héa nam khu vue moé da Ngoc Ty, trong granit porphyr hat
16n sdang mau. Khodng héa molipdenit cing wolframit xAm nhiém vao céc
khe nut phy trong d4 granit cung d6i bién doi chong sericit héa, chlorit héa,
thach anh héa.

Khoéng vat quing chinh gdm: wolframit, molipdenit, sheelit; khodng vat
phu gdm: chalcopyrite, arsenopyrit, galenobismutin, pyrotin, galenit; khodng

vat mach: turmalin, thach anh, chlorit, fluorit, sericit...

Ham lugng nguyén td trong quing: Mo=59,86%; $=39,32%:; Pb= 0,22%.
Déng thoi hoa da kim: Mo: 0,014+1,13%; WO3: 0,023+0,525%; Cu:
0,1’+0,29%.

Diém khodang hoa molipdenit Dik Manh

Diém khodng héa molipden, khu vuc Dak Manh, xa Dik Ro Nga c6 dang

mach (thach anh - molipdenit, molipdenit dang hat nhé dén vay 16n) xuyén

cit da granit porphyr.

Khoéng vét quang chinh gdm: molipdenit, sheelit; khodng vat phu gom:
chalcopyrite, arsenopyrit, galenobismutin, pyrotin, galenit; khodng véat

mach: turmalin, thach anh, chlorit, fluorit, sericit...

Déi bién ddi canh mach da gip ca galenit, cdc khodng vat giau dat hiém,
Th, U (orthit, xenotim, monazit - cdc khodng vat nay chwa rd nguén magma
hay thtr sinh), rutil giau Nb, ilmenit giau Mn, déc bi¢t gap khodng vat nguyén
sinh uraninit hat rat min di cung voi cic khodng vat giau xa. Ham luong
nguyén td trong quang: Mo = 0,314%, Cu = 0,0501%, W = 0,1446%.

Theo két qua héa xa ciia Nguyén Trudng Giang (2001) voi dé granit,
mach pegmatit ciia khéi Ngoc Tu: Us;05=0,001+0,035%, ThO,=
0,0003+0,005%.
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- bic diém déng vi oxy cua thach anh nhiét dich, muscovit trong dai
quang thach anh - molipdenit - sheelit c6 gid tri (0018 =9,1 - 12,8%o) twong

duong véi granitoid Ngoc Tu.

Két qua phan tich dong vi Re - Os trén khodng vat molipdenit ctia Tran
Hoang Vil (2014) cho tudi 238+1,7 triéu nim. Pdi chiéu voi két qua phan
tich tudi dong vi bang phuong phap U-Pb trén zircon 240,51+0,8 tr.n va
239,041,5 tr.n cho granitoid Ngoc Tu cho thiy quing héa moliplenit thanh

tao mudn hon chut it, vao giai doan cudi cta hoat dong magma Ngoc Tu.

Trén co s cac diém khoang héa 1a mach thach anh — molipdenit v&i thanh
phan héa hoc va thanh phan khodng vat quing chira Mo, W, U kha cao. Pong
thoi cdc két qua nghién ctru vé ngudn gbc quing hoa thi twong dong véi
ngudn magma granitoid khéi Ngoc Tu. Diéu d6 cho thiy granitoid khdi Ngoc
Tu tiém ning sinh khoang molipden (Mo), wolfram (W), urani (U).

Nhu vay, tich hop cdc tiéu chi gom chuyén héa dia héa, kiéu sinh
khodng, méi trwong magma nguyén sinh, moi quan hé nguén géc quing
héa va magma cho thdy granitoid khoi Ngoc Tu cé tinh chuyén héa sinh
khodng molipden (Mo), wolfram (W) va urani (U).

CHUONG 4: PAC PIEM MUC PQ BOC MON GRANITOID KHOI
. ) NGOC Ty, KON TUM
4.1. Pic diém kién truc cau tao da va bien thién ham lwgng khoang vat
theo cac mire d§ cao
Dé danh gia mic d6 béc mon ctia khdi granit Ngoc Tu, luan 4n da phan
tap mau da gbc theo 3 nhém theo cic khoang do cao tuyét déi 1a 1150-950,
950-750m va 750-650m

Két qua khao sét thuc té cho thay: tir d6 cao tuyét d6i 651m 1én 1150m
chu yéu 1a da granit porphyr sang mau, hat porphyr c6 kich thudc khong déu,
chiéu dai cua hat plagiocla dao dong tir 1cm dén 4cm, doi khi 6¢m.

Thanh phin granit porphyr chi yéu 1a plagiocla, nén 1 thach anh,
plagiocla, felspat kali, biotit va muscovit. Khoang vat phu thuong gép la ortit,
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monasit, zircon, sphen (it) va khodng vat quang. Trong granit porphyr da
phat hién c6 cic thé ti da lai tinh.

Thanh phan khodng vét cho thay, theo mit cit dimg, tir dudi 1én trén c6
su gia tang cua cic khoang vat plagiocla, felspat kali, monazit va su gidm
dan ham lugng apatit va ortit.

Ham luong cua khodng vat phu apatit va ortit giam dan phan 4nh su gia
giam c6 quy luét ciia Ca trong da theo hudng tur dudi 1én trén

Diéu nay cho thiy c6 su phan ddi ctia khoang vat theo theo chidu ding
ctia khéi granitoid va tir dudi 1én trén c6 su bién doi don huéng cua cic

khoang vat tao d4 va khoang vat phu.

Ki; Theo so dd khoang vat dia

Cu, 7z, e | e héa theo chiéu doc phan viing

& T E. albitite-greisen theo V L

d J 33 Sinykov. Qud trinh bién chat

? trao d6i sau magma kiéu

S S }i granitoid Ngoc Tu thuong

al =z gip nghiéng vé greisen héa

s t% K.kt T ENS yéu di cung véi albit héa,

Yiyh Ty “lE o

Ko kTS 4 chlorit héa, né déc trung cho

Gz _I.:'v / ' phan néng va c6 mdi lién
F quan véi khodng héa Mo.

Hinh 4.1: Theo so d6 da bién chat albit-
greisen danh gia mic d6 béc mon cho
granitoid Ngoc Tu.

4.2. Pic diém phan d6i ding thach héa va dia héa cia granitoid

Trén co so tinh todn nguyén tb tao da thiy rang theo cic mirc do cao c6
su bién thién ham luong chiéu thing dimg tir dudi 1én trén nhu sau:

Xu hudng tang: Ham lugng SiO; tang tir 71,38 & mirc 700m 1én 72,65 &
muc 875m va dat 72,75 & mic d6 cao 1050m. Ham lwong K>O tang tir 4,97
— 5,07 = 5,41. Tuong tu, cling c6 xu hudng ting la ham lugng cta Fe,Os:
0,75—0,79—1,27.
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Xu huéng giam: Céc thanh phan thé hién xu huéng giam gdm c6 MgO,
FeO, ALOs; va TiO,. Trong d6 ham lugng MgO giam tuan tu tu
0,36—0,35—0,29; FeO giam tir 1,28 xudng 1,22 va t6i 0,96.

Khéng c6 xu hurdng ré rang trong bién dong ham luong 1a céc thanh phan
CaO, Na,O, MnO va P,0:s.

Nhu vdy, granitoid Ngoc Tu c6 dac trung thach hoéa boi to hop cac oxyt
dich chuyén Ién la SiO», K»O va Fe;O3 va dich chuyén xuong la MgO, FeO,
A1203 va TiOZ.

Theo dbi sy bién thién ham lugng trung binh cta cdc nguyén td vi luong
theo cadc mtrc do cao cho thay:

Cdc nguyén 16 c6 xu hwéng phan bé ham lwong tang dan gdm: Be, Ga,
La, Li, Nb, Sc, Rb, Hf, Re, T1, Mo, Sn, W, Th, U.

Cdc nguyén 16 c6 xu huéng phan bé ham lwong tang dan gdbm: Cd, Cu,
Cr, Co, Ni, V.

Nhém nguyén t6 khong thé hién xu hudng bién ddi quy luat theo cic mirc
d6 sau la (10 nguyén té): As, Ba, Ce, Ge, Pb, Sr, Ta, Y, Zn, Cs

Sy phan bd quy lut clia cdc nguyén t6 tao da va hé sé phan d6i thach héa

cho phép tinh toan gradient phan d6i ding cho 1km d¢ sau

Theo ty s6 giita cic nguyén td chi thi gdm Ko2O/MgO, Nb/Y, Yb/Co (14,42
- 1,31 - 2,42) thi granitoid Ngoc Tu tuwong tng véi granitoid tuéng ndng.
Tuong ty, ty s6 Nb/V = 2,18, ctia Yb/Co = 2,42 va dong thoi trén thyc té dia
chat cdc mau duoc 14y ciing twong Gmg v6i cdc mirc biéu hién quing héa thach
anh-molipdenit chira U. Nhu vdy, két qua nay hoan toan phit hop va trong tmg

voi d6i béc mon thap-trung binh, chira khoang héa kim loai hiém.

Nhu vay, trén co s& két qua khao sat thyc té va nghién ctru thanh phan
vét chat cta granitoid Ngoc Tu da néu 6 trén, c6 thé nhan dinh re‘ing: Két qud
nghién ciru vé dia chat, thach hoc, dd bién déi, cdc nguyén té chi thi vé
mirc dp béc mon cho thdy khoéi granitoid Ngoc Tu cé mirc dé béc mon
trung binh - thdp lam co sé danh gid khd nding ton tai quang héa theo

khong gian.
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KET LUAN

Két qua nghién ctu cua ludn an da lam sang to tinh chuyén hda sinh
khoang va murc do béc mon khoi granitoid khéi Ngoc Tu, Kon Tum lam co

s¢ du bdo du bdo tiém nang khoang san.

1. Két qua nghién ctru bang nhimg phuong phap khac nhau cho thiy khdi
granitoid Ngoc Tu tinh chuyén héa sinh khodng molipden (Mo), wolfram
(W), urani (U).

- Dya trén mire d6 tap trung t6 hop nguyén t6 dic trung va hé sb clark c6
thé nhan dinh réng granitod khoi Ngoc Tu c6 chuyén hoa dia héa Mo, W va
U.

- Trén co sé nghién ctiu cac modul thach héa, cic biéu dd xac dinh kiéu
sinh khodng magma cho thiy granitod khdi Ngoc Tu ¢6 lién quan kha ning
sinh khodng h6éa Mo, W va U

- Trén két qua nghién ctru vé moi trudng magma granitoid khoi Ngoc Tu

c6 tinh oxy hoa va dac trung cho sinh khodng Mo, W, U.

- Céc diém khodng héa ndi khoi granitoid Ngoc Tu c¢6 ham lugng cao
thanh phan héa hoc va khodng vat quing giau cia cdc nguyén tb Mo, W, U
va dong thoi tudi thanh tao cta khodng vat quing twong dong véi granitoid

Ngoc Tu.

2. Khéi granitoid Ngoc Tu twong img voi tuéng xAm nhip ndng va mirc béc

mon cua khoi & murc trung binh — thap, dugc thé hién boi cac dac diém sau:

- C6 biéu hién thay d6i theo mit cat dung tir trén xubng dudi theo dic
diém dia chét 12 thanh phan d4. Phan trén d4 granit porphyr, hat 16n, di cliing
thé tli, phan thap hon 1a d4 granit hat trung — nho.

- C6 su bién thién cua cdc thanh phan thach hoc, khodng vt tao da va
khosng vat phy theo chiéu sau, tir dudi 1én trén ham luong cic khodng vat

plagiocla, felspat kali, monazit ting va ham luong apatit va ortit giam.
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- C6 sy bién thién dia héa ctia nhém nguyén td chi thi ¢ xu huéng phan
bd ham lugng ting dan theo d6 cao 1a Si, K, Be, Ga, La, Li, Nb, Sc, Rb, Hf,
Re, T1, Mo, Sn, W, Th, U va nhém nguyén t6 t& c6 xu hudng phan bé ham
lwong giam dan theo do cao 1a Mg, Cd, Cu, Ti, Cr, Co, Ni, V.

- Céc ty s6 nhém nguyén td chi thi cho mirc do béc mon 1a K.O/MgO;
Nb/; Yb/Co; Nb/V, bién d6i magma lién quan quing chu yéu Ia greisen hod
yéu, d6i chd gip albit hoa don 1é. Pong thoi mot sé khéi granitoid vé tinh
(nho) ciing chua xuét 16 cho thay khéi Ngoc Tu tuong tng v6i tuéng xam
nhip néng va mic béc mdn mirc trung binh- thap phan dnh khodng héa
molipden, wolram chtra U c6 kha ning ton tai & phan ria khéi va khu vuc

granitoid chua xuat 10 trong da vay quan.
KIEN NGHI

Két qua nghién ctru ciia luan 4n cho thiy granitoid khdi Ngoc Tu c6 tiém
nang veé mot ) khodng san cia Mo, W, U theo mot s6 tiéu chi, dau hiéu. Mac
du1 d3 phat hién biéu hién khodng héa molipdenit chira sheelit va uraninit dang
mach nhung khéng nén trién khai cong tic tim kiém ching trong pham vi noi
khdi do phan vom dinh khdi nay bi béc mon gan hét ma nén tap trung & phan

ria khoi cling nhu ving 1an cén cé céc khoi granit v¢ tinh chua xuat 19.

Déng thoi, véi mirc dd béc mdn cta khdi nhu ludn an da xéac dinh, sé€ c6
mdt luong 16n dat da bi béc mon, rira lila hoa tan cac nguyén t6 c6 tinh linh
dong cao (nhu U) va dua vio mdi trudng trim tich. Trong diéu kién thudn
loi, ching c6 thé tap trung dé tao nén cdc mé khodng san ngudn tram tich.
Nghién ctru mirc d6 béc mdn cdc khéi granitoid va tinh todn du bao lwong
urani bi hoa tan va dua vao moi truong tran tich cta cdc nha khoa hoc LB
Nga, da du bao va da phat hién dugc cdc mé urani kiéu “long ¢0” ma trén bé
mit gan nhu khong c6 di thuong. Do d6, trong cong tac nghién ciru du bdo

khoédng san can luu y van dé nay.
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