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TIEM NANG KHOANG HOA THIEC CUA CAC
THANH TAO GRANIT SANG MAU CAO NHOM
TUOI CRETA MUON DBOI PA LAT

I. MO PAU

Vian d tiém ning khoang hoa thiéc va kim loai
hiém cua cac thanh tao magma, trong dé c6 granit
sang mau cao nhém tudi Creta mudn trong pham vi
déi Pa Lat di duoc cac nha dia chat quan tam
nghién ctru tir nhitng ndm tam muoi cua thé ky XX.

Duong Dire Kiém (1983, 1986, 1990, 1996) dua
vao moi quan hé khong gian ciia cac thé granit véi
khoang héa Sn, thanh phﬁn cac oxit tao da va dac
diém dia hoa - khodng vat cua granit cho ring, &
Nam Viét Nam c6 hai phic hé : BPéo Ca va Dinh
Quén - Ankroet c6 kha nang vira mang khodng hoa
Sn vira c6 thé chira ca Mo va Au [7-10].

Két qua nghién ciru cia Pang Trung Thuan
(1984) [13], Huynh Trung (1991) [14], V@i Nhu
Hung (1999) [2-4], Nguyén Xuan Bao (2001) [1]
déu chimg to khoang hoa thiéc lién quan v6i granit
phirc hé Ankroet ; ngoai ra con c6 thé lién quan vai
cac da sang mau cfla phtrc hé Beo Ca.

Bui Minh Tam va Pang Van Can (2002) [12]
dd néu 1én mot vin dé kha méi la co thé ton tai
kiéu Sn-porphyr lién quan véi cac thanh tao 4 nai
ltra Bon Duong.

Nguyen Tién Tuy (2002) [15] khang dinh khoéang
hoa thiéc doi Da Lat lién quan chu y€u vdi granitoid
phirc hé Ankroet vai hai kiéu xam nhap : kiéu Ankroet
(giau B) - granit 4 kim loai hiém [11], ¢ tiém ning
chira thiéc va kleu Ma Ty (giau F) - leucogranit &
kiém [16], it co tiém ning chira thiéc.

Nhu vy, cho dén nay van chua c6 tai liéu khing
dinh, granit kiéu nao c6 tiém ning sinh thiéc cong
nghiép trong pham vi d&i Ba Lat. Noi dung cua bai
b4o ndy s& gop mdt phan giai quyét nhing ton tai
trén, phuc vu cong tic danh gia tiém nang khoang
hoa thiéc va kim loai hiém cua cac granit sing mau
cao nhém tudi Creta mudn doi Da Lat.

TRINH VAN LONG

II. KHAI QUAT VE PAC PIEM CAC KIEU
QUANG HOA THIEC BOI PA LAT

Quing hoéa thiéc phd bién kha rong trong pham
vi d6i ba Lat ¢ cac khu vuc : Pa Lat - Pa Chay,
Phu Son, Loc Lam, Patanky, Sa V& - Son Dién,
Nti Chtra Chan, Ma Ty, Du Long, Soéng Dinh ...
Pac diém cac kiéu khoang hoa thiéc qua nhiing két
qua nghién ctru da co, dugc tom lugc trong bang 1.

Tir bang nay cho thiy, trong pham vi déi Da Lat
ton tai ba kiéu ty khoang thiéc chinh, dugc hinh
thanh trong nhiing di€u kién hda ly va dia chat
khac nhau :

1. Kiéu thach anh- casiterit-wolframit dang mach

Buoc thanh tao trong moi tru’orng granit giau B
thudc hé kin vé6i cac bién doi chu yéu 1a albit hoa,
greisen-turmalin héa (Pang Xim - Loc Lam) [15].
Cac kiéu khoang dac trung : greisen chira casiterit
(Loc Lam, Phi Son, Patanky) ; thach anh -
casiterit - wolframit va thach anh - casiterit (LOc
Lam, Pang Xim, Phi Son).

2. Kiéu thach anh-turmalin-casiterit dang mach

Duoc thanh tao trong moi trudng granit giau B
thudc hé md, dugc gip ¢ Phu Son - Pa Lat - Pa
Chay. Theo Nguyén Tién Tay [15], rat phd bién
kiéu khoang tru (cornish) va hé mang mach
(stockwork). Céc kiéu khoang dic trung : thach anh
- turmalin - casiterit, hematit - casiterit, thach anh -
clorit - casiterit (Pa Chay, Sa V3, Datanky...),
thach anh - turmalin - casiterit - sulphur (Pa Lat, Pa
Ra Hoa...).

3. Kiéu pegmatit chira thiéc- wolfram

Thanh tao trong méi trudng granit gidu F thudce
hé kin, duoc gap 6 Ma Ty, Phu Son, Loc Lam [15].

Tom lai, khodng hoa thiée lién quan V@i granit
sang mau cao nhom giau B (phan b6 ¢ Lam Dong
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) Bang 1. Céc kiéu tu khoang thiéc d&i Pa Lat
(tai liéu tong hop tlr bdo céo cia dé tai "Kién tao va Sinh khodng Nam Viét Nam" [1])

.2 . Thach anh - casiterit - wolframit Thach anh - turmalin - casiterit Pegmatit chira
Kiéu tu khoang <7
¢ dang mach dang mach thiéc - wolfram
Khu vuc phén bd Pang Xim - Loc Lam, Phu Son, Pa Lat - Pa Chay - Phi Liéng, Ma Ty, Phu Son,
Patanky, Ma Ty, Mé Pu, Tan Minh Patanky - Sa V& Loc Lam
Mach, hé mach Tu, Ta-Tu chtra casiterit, d6i  Thiu kinh hoic
Hinh thai Mach nho don 1¢, hé mach trong déi bien doi. mach xuyey; trong
thén quang dép v, bien doi Thé nim cua cac mach chu yéu : 3102320 < gran
60-+-80
Sn, W, Ti, (Ta, Nb, Bi, Mo). Khoang Sn, W. Khoéng san

Té hop nguyén 16, $4n chinh 14 Sn hodie SntW, hode W g5 pe As, Bj, (Cu, Au). Khoang sin chinh 0‘33'1;”“(;‘?‘ ]f‘,” (0122‘
quing. Khoang (SN =0,06<11,6%, WOs=0,01+- 1, g (1 89%), di kem la W (WO3 =0,3%), As, 0-370): di kem 1a W

san chinh 35,5%, Mo =0,1%, Pb = 1%) Mo, Pb, Zn, Au (0,2g/t) (W(?3: 0,01% ),
chira Nb va Ta
Thanh phin Thach anh, muscovit, turmalin, Thach anh, turmalin, calcit, clorit, sericit, Thach anh,
khoang vat chinh casiterit, wolframit, topaz, rutil, casiterit, bismut, sphalerit, galenit muscovit, turmalin,
ilmenit, bismut, vang, pyrit casiterit, wolframit
Dic diém khoang ~ Casiterit (lmm) dang hai chép bbén  Casiterit (< I mm) dang lang try chop nhiéu Casiterit 1a cac lang
vat quang phuong ngan, song tinh khuyu mau  mét dai, it song tinh, mau néu den, den, chira  tru ngdn c6 chop
nhat (ndu canh gian) chira W, Ta, Nb, nhiéu Fe, Zn, Bi, In mau den chua Fe,
Ti, Mo Ta, Nb
Bién dbi da vay Albit hoa, greisen hoa, thach anh hoa, Turmalin hoa, greisen hoa, albit hoa, sericit Greisen hoa
quanh sericit hoa hoa, berezit hoa, clorit hoa
Granitoid Dinh Quan, cat bot két (JoIn),Granitoid Dinh Quan, cat bot két (JIn), dacit-
P4 chita quing dacit-ryolit Don Duong (K2dd) ryolit Pon Duong (Kodd) Granitoid

- Lién quan vdi granit sang mau cao - Lién quan vdi granit sang mau cao nhom

nhdm Ankroet. Ankroet.

- Quang hoa hinh thanh trong hai giai - Quang hoa hinh thanh trong ba giai doan:
doan : [1] Greisen tao kiéu khoang thach anh-

[1] Greisen (tao Ta II, muscovit, Tu Il muscovit-casiterit (Ta Il + muscovit + N . )
topaz, casiterit-11, wolframit, magnetit + Tu Il + casiterit-11); L}en quan vo1 grf:{mt
. s < . ) sang mau cao nhém
ilmenit - 1a giai dogn tao qUANE 151 Tyrmalin héa tao kiéu khoang thach anh - o A
chinh) va . L Ankroet. Két tinh tir

turmalin - casiterit (Tu Il + Ta lll + pha khi. Nhiét do
[2] Thach anh - sulphur (nhiét dich) tao casiterit-11 + sericit + Py-I) thanh talo que;mg i
v 2 'tl)'g “"th”t’ calcopyrit, arsenopyrit, [3] Sericit héa, clorit hoa tao kiéu khoang 500°C
Nguon goe Ismutin. , thach anh-sulfur (Ta 111 + Py-11 +
- Quéng hoa phan bo ¢ d¢ sau 16n, arsenopyrit + calcopyrit + galenit).

trong phin vom sat dinh khéi. Nhiét[

6 thinh ta0: 35°<540°C 1] va [2] 1a cac giai doan tao quéng chinh.

Nhiét do thanh tao quéng : 240+460°C.
Tudi quang Sn=93,2+0,4 + 96+2,1 tr.n
(casiterit va muscovit). D sau vira nong

M6 nho dén vira, chit yéu 1a mé nhé. M6 16n, vira va nhé. Khoang vat quing c6 It khi tao mé cong
Casiterit (>1mm), it tap cht, d& tuyén kich thuéc nhé. Tinh kha tuyén thdp hon kiéu nghiép, 1a ngudn
mo thach anh - casiterit - wolframit cung cép casiterit

cho céc sa khoang

Quy md

Cac chir viét tit trong bang : casiterit-II : casiterit thé hé II, Py-I : pyrit thé h¢ I, Py-II : pyrit thé hé II,
Ta Il : thach anh thé hé II, Ta III : thach anh thé hé III, Tu-II : turmalin thé hé II

chu yéu tap trung trong cac kiéu tu khoang thach  mau cao nhom giau F (phan bd & ving Duyén hai)

anh - casiterit - wolframit va thach anh - turmalin-  chii yéu tip trung trong kiéu tu khoang pegmatit
casiterit. Khoang hoa thiéc lién quan voi granit sing  (kim loai hiém) chira thiéc - wolfram (v6i kiéu
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khodng greisen chua casiterit va thach anh -
sulphur - casiterit).

I1I. PANH GIA TIEM NANG CHUA THIEC VA
KIM LOAI HIEM CUA TO HQP GRANIT SANG
MAU CAO NHOM TUOI CRETA MUON DBOI
DA LAT

Trong pham vi d6i Pa Lat, thiéc c6 lién quan
chat ché vé mat khong gian véi cac khoi granit sang
mau cao nhom tudi Creta mudn. Quing hoa thiéc
thuong phan bb ¢ phan vom khdi xam nhap, thudc
ddi ngoai tiép xuc hodc trong cadc mach nhiét dich,
gdy bién doi d4 vay quanh, dic trung cho kiéu nhiét
d6 cao dén trung binh - cao ¢ d6i ndi tiép xic.

O khu vic Pa Chay - Yan Cung Klang (khdi Pa
Lat), tudi cua quing héa thiéc cé gia tri 93,2 +0,4
tr.n (vi ®'Sr/%Sr(i) = 0,70689), rat gin giii (tré hon
d6i chut) so véi tudi cua granit pha xdm nhap phu
khéi Pa Lat (93,8 £2,6 tr.n, voi 2'Sr/*Sr(i) =
0,70663), dugc xac dinh bang phwong phap dong vi
Rb-Sr [5, 6].

Tai liéu thuc té da cho thiy, quang hoa thiéc lién
quan tryc tiép v6i qua trinh bién doi sau magma
(greisen hoa) cua cac thanh tao granit sang mau
cao nhom tudi Creta mudn, dic biét voi granit hat
nho sang mau thudc pha xam nhap phu.

Két qua nghién ctru dic diém thach hoc - khoang
vat cho thay, casiterit thé hé I 1a khoang vat phu,
phan b trong granit c6 biotit hat nho - trung thudc
pha xam nhap phu ctia cac khdi granlt sang mau cao
nhém tudi Creta mudn. Casiterit thé hé II phd bién
trong cac mach quang thach anh - turmalin - casiterit
nim & déi ngoai tiép xtic va nodi tiép xtc chu yéu
thudc phan vom ciia cac khdi nay [2]. Nhu vay granit
sang mau cao nhom tudi Creta mudn co tinh chuyén
hoa khoadng vat phu casiterit dac trung.

Tiém ning chira thiéc va kim loai hiém cua to
hop granit sang mau cao nhém tudi Creta mudn déi
Pa Lat dugc phén tich va danh gia theo chi sb tap
trung (INC) va phuong phap biéu dd ba hop phin
[F-(Li+Rb)-(Sr+Ba)] cua V.D. Kozlov, 1985 [16].

1. Mirc dp chira kim logi hiém qua chi s tip
trung cdc nguyén 7] granitofil (INC)
Dé danh gi4 dinh lwong muc do chua kim loai

hiém (Sn, W, Mo), cong thirc nguyen t6 cua V.D.
Kozlov di duoc dua vao dé tinh chi sb tap trung.

Cong thic nguyén té dic trung cho muc di
thuong tap trung cac nguyén to granitofil trong mot
loai gramt nao d6 so vai tri s6 clark ctia né va thé
hién bang clark (hé sd) tap trung.

Céc nguyén tb granitofil dwoc hiéu 1a cic nguyén
t6 hiém tap trung trong granitoid (vi du : Sn, W, Mo,
Ta, Nb, Th, P, F, B, ClI, Li, K, Rb, Ba, Sr, Be, Hf,
Pb, Zr, Y, Tb...). Cong thirc nguyén té tong quat
dugc viét dudi dang :

Fa-Lib-Rb.c-Bed-B.e-Snf-W.g-..
Sr.l-Bam- ...

O tir s6 1a cac nguyén t6 c6 ham luong cao hon
tri s clark cua chung (a,b,c,... la cac clark tap
trung (CC) va > 1). & mau s6 1a cac nguyén t6 co
clark tap trung < 1 (Im... <1).

Chi s6 tap trung (INC) dugc tinh dga vao cong
thirc nguyén t6 nhu di néu trén l1a tong clark tap
trung cac nguyén td granitofil ¢6 ham luong cao hon
tri s6 clark (CC > 1) cong voi tong clark tap trung
clia cac nguyén t ¢ ham lugng nhé hon trj s clark
(CC < 1) trir di s6 lugng cac nguyén t6 dugc tham
gia vao tinh toan.

Nguon tai liéu duoc st dung dé viét cong thirc
nguyén t0, tinh chi so tap trung va lap bi€u do ba
hgp phan [F-(Li+Rb)-(Ba+Sr)] bao gom :

a) Két qua phéan tich dmh hrong cac nguyén to
hiém va cac nguyén t6 vét ciia t6 hop granit sang
mau cao nhom tudi Creta mudn, dugc thu thap
trong qua trinh thuc hién d& an "Kién tao va sinh
khoang Nam Viét Nam" (2001) [1].

b) S6 lidu dia hoa da gbc dugc phan tich bing
phuong phap kich hoat neutron va quang ph6 dinh
luong gan dtng [1].

Theo V.D. Kozlov, 1985 [16], granit chira thiéc
dic trung béi ham lugng cao cia cic nguyén té Sn,
W, B, F, Li, Be, Pb. Ham lugng trung binh cua
ching thuong vuot tr s6 clark tir vai 1an dén vai
chuc lan. Trong khi d6, ham lugng cua Sr va Ba
thuong thdp hon nhidu so vé&i tri sb clark
cua ching.

Pic diém nay twong dbi ddc trung cho granit
sang mau cao nhom cac khdi Patanky va Da Lat.
Riéng hai nguyén t6 F va B trong hau hét cic miu
granit sing mau cao nhom tudi Creta mudn déi
Da Lat déu c6 ham luong thép [2].
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Theo V.D. Kozlov, 1985 [16] chi s6 tap trung
(INC) chc nguyén tb granitofil ciia gramt chira thiéc
déu 16n hon 10, trong khi d6 chi s6 nay cua cac
granit binh thudng chi dat mét vai don vi hoac co
thé dat gia tri am. Cong thirc nguyén td va chi s6
tap trung (INC) nguyén t6 granitofil cta granit
sang mau cao nhom cac khdi Patanky va Da Lat
dugc thé hién trong bdang 2, qua d6 cho thay :

- Chi s6 tap trung (INC) ciia granit kh6i Datanky
¢6 gia tri trung binh (+)30,10 véi gi4 tri ting dan tir
(+)13,83 (pha xdm nhap chinh), (+)84,73 (pha xam
nhap phu) dén (+)750,91 (trong pha da mach bj bién
d6i gan cac than quing).

- Chi s6 tap trung (INC) cua granit khdi Da Lat
6 gid tri trung binh (+)47,78 vdi gi4 tri tang dan tir
(+)26,93 (pha xdm nhap chinh) téi (+)68,09 (pha
xam nhap phu).

Dbi véi cac da granitoid voi kiém cua t6 hop
DPinh Quan - Péo Ca, cac chi sb tap
trung (INC) déu cho gia tri thap : tur

(+)2,86 dén (+)4,75 [2]. 1
. 2

Két qua nghién ciru clark tap trung Py
cac nguyén t0 granitofil cho thay muc 04

d6 chua thiéc va mdi quan hé giira
quing héa Sn véi cac pha ciia mot khoi
xam nhap ciing rat khac nhau, thé hién
bang cac chi s tap trung (INC) ciing hét
strc khac biét :

O khbi Patanky - Sa V@, granit pha
xam nhap chinh c6 chi s6 tap trung INC
= 13,83 (bang 2), clark tap trung (CO)

ctia thiéc va cac nguyén té hiém khéng
cao (Sn = 2,22 + 2.84 clark, Mo = 2,66

As

Sn, W, Mo tang cao 10 rét : Sn = 146,22, W dat t6i
gia tri 15, Mo = 3,5 (bang 5), véi chi sb tap trung INC
dat t6i 68,09 (bang 2). Diéu nay chimg t6 quing hoa
Sn (W) va cac nguyén t6 hiém khac co thé lién
quan nhiéu dén cac d4 thudc pha xdm nhap phy ciia
cac khoi nay.

2. Mikc dg chira kim loai hiém trén biéu dé [F-
(Li+Rb)-(Ba+Sr)]

Ham lugng cac nguyén td Rb, Sr, Ba, Li, F
trong granit sing mau cao nhom cac khdi Pa Lat,
Patanky (d6i Pa Lat), Pia Odc va khéi Ingodin
(Zabaical - LB Nga) dugc thé hién trong bdng 6.
Qua d6 cho thay, granit cac khdi Da Lat va Patanky
0 doi ba Lat c6 ham lugng Rb, Li, F thép hon, con
ham luong Sr, Ba cao hon d6i chut so véi granit
chira thiéc cac khdi Pia Odc va granit chira thiéc
khdi Ingodin. Trén biéu d6 ba hop phan [F-(Li+Rb)
- (Ba+Sr)] V.D. cta Kozlov, 1985 [16] (hinh 1), da

A6 CAC TRUONG GRANIT :

o - @ Khéng chita quang kim loai hiém
0s @ Han ché quang kim loai hiém
+ 9 Péc trung chita quang

kim loai hiém

+ 3,3 clark) (bdang 3 va 4). Trong khi do,
cac da pha xam nhdp phy, dic biét la
granit pha xam nhap phu bi bién doi
greisen hoa va mot sé mau thudc pha da
mach bi bién d6i c6 ham luong (clark)
céc nguyén té nhu Sn, W, Bi, Pb ting
Ién kha cao (Sn = 10,8 + 382,7, W = 15,
Bi=42,0 + 1393,6, Pb = 13,7 + 23,82 +
44 71) (bang 3 va 4).

(Li+Rb)

Tai khéi Pa Lat, granit pha xam
nhap chinh c6 INC = 26,93 (bang 2),
clark tap trung (CC) cua thiéc va céc
nguyén t6 hiém khong cao : Sn = 9,95 clark, Mo =
2,3 clark (bang 5). Trong khi do, cac da granit pha
xam nhap phu c6 ham lugng (clark) cac nguyén to
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(Sr+Ba)

Hinh 1. Biéu d6 danh gia mirc d¢ chira quing kim loai hiém
[16] cta cac thanh tao granit sang mau cao nhom tudi Creta
mudn cac khoi Da Lat va Patanky do6i sanh véi granit chua

thiéc Pia Oic va khoi Ingodin

1. Thé Cam Ly, 2. Thé Trai Mat, 3. Thé Ta Nung, 4. Thé
Sudi vang, 5. Khdi Patanky - Sa V5, 6. Granit pha xdm nhap
chinh khi Pia O4c, 7. Granit pha xdm nhap phu khdi Pia
Oic, 8. granit bi greisen hoa khdi Pia Odc, 9. Granit pha xam
nhép chinh khdi Ingodin, 10. Granit pha xAm nhap phu kh6i

Ingodin



Bdng 2. Cong thire nguyén t6 va chi sb tap trung (INC) nguyén t6 granitofil ciia granit sing mau cao nhdém cac khdi Patanky va Pa Lat

1. Granit sing mau cao nhém cac pha - khéi Patanky
Li7,85-Sn7,38-2n7,20 - Bi 5,00 - Ag5,00-Mo03,88-Pb3,10-Cl292-Rb251-Cs2,00-F1,76-U160-Th1,40
Ba0,20 - Sr0,21-Ta 0,39 - Nb 0,39 - Be 0,52 - B 0,67 -Y 0,73
Chi so tap trung (INC) =+ 30,10

+ Granit pha xdm nhap chinh khdi Patanky :
Bi5,00-Ag5,00-Cl292-5Sn284-Rb251-W200-Cs200-U189-F1,76-Lil27-Th1,22
Ba0,21-5r0,22-Pb0,30-Ta0,33-Nb0,37-M00,50-Be 0,52-B0,67-Y0,73-Zn 0,76
Chi so tap trung (INC) =+ 13,83

+ Granit pha xam nhap phu khéi Patanky :
Bi 42,00 - Li 14,43 -Sn 14,10- Ag 11,88 - Mo 7,25-7Zn 4,13 -Rb 2,72 -Th 1,78
Ba0.20-Sr0.22 -W 0,29 - Nb 0,46 - Ta 0,49 - Be 0,61 - U 0.72
Chi s6 tap trung (INC) =+ 84,73

+ Granit pha d4 mach bi bién d6i khdi Patanky :
Sn 355,81 - Bi 304,00 - Ag 58,13 - Pb 23,82 - W 15,00 - Zn 4,79 - Mo 2,95 - Rb 1,68
Sr0,10-Ba0,16 - Y 0,14 -Nb 0,23 - Zr 0,24 - Ta 0,39 - Be 0,53
Chi s tap trung (INC) =+ 750,91

2. Granit sdng mau cao nhém cdc pha khéi Pa Lat :

Sn21,83-Bi9,70-Cs4,96-M02,86-U275-Hf2,74-Li258-Ag250-Th245-W2,27-Rb2,07-Pb199-Cl195-Bel,73-2r135
Ba0,26-Sr0,30-F0,61-Ta0,69-Nb0,75-2n0,79

) Chi so tap trung (INC) =+ 47,78
+ Granit pha xam nhép chinh khoi Pa Lat :
Sn 11,97 -Cs 5,28 - Li 3,20-Cl 2,82 - W 2,58 - Ag 2,50 - M0 2,20 - U 2,18 - Th 2,09 - Rb 1,94 - Pb 1,79 - Bi 1,50 - Hf 1,47
Ba032-5Sr032-Nb061-Ta0,65-B067-Y070-2Zn0.71-F0,79
Chi s tap trung (INC) =+ 26,93

+ Granit pha xam nhap phy khdi Pa Lat :
Sn 31,80 - Bi 18,00 - Cs 4,64 - Hf 3,69 - M0 3,51 - U 3,33-Th 2,72-Ag 2,50 - Be 2,45 - Li 2,29 - Pb 2,20 - Rb 2,19 - W 1,95 - Zr 1,67
Ba0,19-Sr029-F043-Ta0,72
Chi s6 tap trung (INC) =+ 68,09

+ Granit pha da mach khéi Pa Lat
Sn 12,50 - Mo 3,25-Pb 2,50 - Ag 2,50 - Y 2,50 - Rb 1,98 - Li 1,37
Ba 0,25 - Nb 0,50 - Zn 0,75
Chi s6 tap trung (INC) =+ 19,10
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Bdng 3. Ham lwong trung binh va clark tip trung nguyén t6 ciia cic pha granit sing mau cao nhém khdi Patanky

Ba Ti Mo W Sn Sb As Bi Cu Ag Pb Zn Cd Ga Be Nb Zr Li La Y Yb
Pha xdam nhdp chinh (pha 1)
Mu phén tich 24 24 24 24 24 24 24 24 24 24 24 24 24 24 24 24 24
Tén sudt gip (%) 100 66,67 79,2 79,17 417 100 6250 100 66,7 100 98 75 100 542 9 100 100
TB mau gip (ppm) 2167 2813 532 8,53 30 8042 061 863 681 22 287 10 133 30 41 542 558
Clark tap trung 036 122 266 2,84 300 804 1533 431 1,70 12 057 05 074 10 16 135 931
Pha xdm nhdp chinh bién déi (pha 1 bién déi)
Mau phan tich 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
Tén sudt gip (%) 100 100 100 100 100 100 100 100 100 100 100 100 100 50 50 100 100
TB* miu gip (ppm) 100 3000 3 250 11 525 6 150 65 20 3 10 100 30 200 65 65
Clark tap trung 017 13 150 83,33 110 525 150 750 163 11 06 05 056 1 8 163 108
Pha xam nhap phu (pha 2)
Mau phan tich 47 AT 4T 4T AT 4T 4T AT 4T 41 4T 47 4T AT 4T 4T AT 4T 4T 47
Tén sudt gip (%) 9362 9149 660 2,1 808 21 213 106 100 6809 100 532 100 97 8 979 277 9% 100 100
TB mau gip (ppm) 1909 2767 7,61 30 3239 30 300 420 41,70 048 415 380 21 304 10 134 315 35 479 489
Clark tap trung 032 120 381 15 1080 150 200 420 417 1188 207 095 12 061 05 074 105 14 120 816
Pha xdm nhdp phu bién déi (pha 2 bién déi)
Mau phan tich 41 41 4 4 41 4 4 41 4 4 41 4 M4 4 4 4 4 4 4 4 4
Tén sudt gip (%) 7805 9756 902 49 9512 12 6829 61,0 100 100 100 84 49 98 780 56 98 146 66 951 951
TB mau gip (ppm) 1906 2325 7,05 30 11480 320 3754 139 1832 503 894 430 75 21 288 10 108 30 40 341 374
Clark tap trung 032 101 353 15 38268 1600 2502 1394 1832 1257 447 108 375 12 058 05 06 1 16 08 624
Pha da mach
Mau phan tich 14 14 14 14 14 14 14 14 14 14 14 14 14 14 14 14 14 14 14
Tén sudt gip (%) 100 7857 71,4 71 871 71 1429 357 100 8571 100 50 100 786 57 100 79 100 100
TB méu gap (ppm) 1357 1818 590 30 10674 50 5500 30 901 233 476 191 21 264 10 143 32 414 436
Clark tap trung 023 079 295 15 35581 250 3667 304 9007 5813 238 4,79 12 053 05 079 13 104 726

Ghi ch : Tai ligu duogc tong hop, xir I tir bdo cdo do vé ban dd dia chét va diu tra khodng san ty 1¢ 1:50.000 nhém to Phan Thiét (Hoang Phuong,
Duong Van Cau, Vit Nhu Hung va nnk, 1998) theo két qua phéan tich ban dinh lugng. * trung binh
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Bang 4. Ham lugng trung binh va clark tip trung nguyén t ciia granit sing mau cao nhém cac pha xAm nhap khéi Patanky (khu v Sa Va)

Ba Ti Mo W Sn As Bi Cu Ag

Pb Zn Cd Ga Be In Nb Zr Li La Y Yb

Pha xam nhdp chinh (pha 1)

Mau phén tich 3 3 3 3 3 3 3 3 3 3 3 3 3
Tén sut gip (%) 100 100 100 33 100 100 100 67 100 100 33 100 100
TB méu gap (ppm) 6,7 6,67 43 02 30 30 23 25 67 30 30 24 37
Clark tap trung 3,3 2,22 4,3 5 1,50 0,8 1,3 0,5 0,4 1 1,2 0,6 61
Pha xam nhdp phu (pha 2)
Mau phén tich 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9
Tén sut gip (%) 22 222 100 100 100 100 100 56 100 100 11 100 78 67 100 100
TB* miu gip (ppm) 175 3500 8,6 9,56 56 02 47,8 46 24 32 10 133 30 30 34 37
Clark tap trung 03 152 43 3,19 56 56 239 12 1,4 06 05 07 1 12 09 61
Pha xdm nhip phu bién déi (pha 2 bién déi)
M?u phén tich 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4
Tén sudt gip (%) 75 75 100 25 100 25 100 100 75 100 75 75 75 75 100 25 75 75 75
TB mdu gip (ppm) 150 4000 5 30 3325 100 9 220 23 274 93 23 37 10 113 30 30 43 43
Clark tap trung 0,3 174 25 15 1108 667 90 22 58 137 23 1,3 07 05 06 1 12 11 72

Ghi chd : Tai liéu dugce tong hop, xur 1y tir bao cdo do v& ban dd dia chat va die:‘:u tra khodng san ty 1& 1:50.000 nhém t& Phan thiét (Hoang Phuong,
Duong Van Cau, Vil Nhu Hung va nnk, 1998) theo két qua phan tich dinh lugng gan ding

s miu granit sang mau cao nhom thudc cac khbi Patanky va Da Lat roi
vao truong I (truong granlt dic trung chira quang kim loai hiém) cuing véi
granit chira thiéc Pia Odc va Ingodin.

KET LUAN

Dua vao két qud dénh gia tiém nang chua thiéc va kim loai hiém cta céac
thanh tao granit sang mau cao nhdm tudi Creta mudn déi Da Lat c6 thé dua
ra nhiing nhan xét sau day :

- Quing hoa thiéc c6 lién quan chit ch& vé mat khong gian va thoi gian
v6i cac thanh tao granit sing mau cao nhom tudi Creta mudn - 1a san pham

- Ty s6 ddng vi nguyén thuy IRg, ciia cac d4 granit pha xdm nhap phu
va ctia cac mach quang thiéc co sy gan giii v6i nhau.

- Chi sb tap trung cic nguyén t6 granitofil (INC) cua cac khdi nghién
ctru ludn céd gla tri tang cao tur pha xam nhap chinh téi pha xam nhap phu
chung t6 thiéc va cac nguyén t6 hiém co lién quan chii yéu vé mat ngudn
gbc voi pha xam nhap phu cua cac khéi nay.

- Trén biéu dd [F-(Li+Rb)-(Ba+Sr)] da sé miu granit cua cac khdi
nghién ctru déu thudc kiéu granit dic trung chira quing kim loai hiém.
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Bang 5. Ham luwgng trung binh va clark tip trung nguyén td cita cac pha granit sing mau cao nhém khéi Pa Lat va
cac mach quing thach anh - turmalin, mach casiterit cd lién quan

Ba Ti Mo W Sn Sb As Bi Cu Pb Zn Ag Ga Ge In Be Nb Zr Li Ce La Y Yb

Pha xdam nhdp chinh (pha 1)

M4u phan tich 47 47 47 47 47 47 47 47 47 47 47 47 47 47 47 41 41 47
Tén suit gip (%) 97,9 100 89 100 43 100 100 64 55 100 100 79 100 98 21 100 100 100
TB méu gip (ppm) 163 4085 4,6 29,85 35 39 49 31 01 20 30 10 176 58 200 39 64 64
Clark tép trung 027 178 23 9,95 3% 39 24 08 28 11 06 05 10 19 43 16 16 106
Pha xam nhdp phu (pha 2)
Mau phan tich 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30
Tén suét gip (%) 96,7 100 80 3 100 10 67 100 100 67 80 100 67 100 73 100 90 97 100 100
TB* mau gip (ppm) 214 3533 71 30 4387 183 20 60 69 51 03 20 25 33 10 137 47 36 49 49
Clark tap trung 0,36 1,54 35 15 146,22 122 200 60 34 13 74 11 17 07 05 08 16 14 12 82
Pha da mach
Mau phan tich 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4
Tén suét gip (%) 100 100 100 100 100 100 50 100 100 100 100 100 100 100 100 100
TB méu gip (ppm) 150 5000 6,5 37,5 40 50 30 01 20 4 10 200 45 75 100 10
Clark tap trung 0,25 217 33 12,5 4 25 08 25 11 08 05 11 15 3 25 167
Mach thach anh - turmalin
Mau phan tich 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
Tin suét gip (%) 100 100 100 50 50 100 100 100 100 100 50 100 50 100 50 100 100
TB mau gip (ppm) 6000 2 300 200 2 60 30 40 02 20 2 5 10 100 30 18 25
Clark tap trung 2,61 1 100 133 20 60 15 10 38 11 13 1 05 0,6 12 04 42
Mach casiterit
MAu phan tich 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
Tén suét gip (%) 100 100 100 100 100 100 100 100 100 100 100 100 100 100 50 50 100 50 50 50
TB mau gip (ppm) 4500 6,5 550 50000 40 6000 6000 450 125 70 03 20 35 3 10 10 105 30 50 7
Clark tép trung 1,96 33 275 16667 200 4000 4000 45 63 18 75 11 23 30 2 05 0,6 12 13 117

Ghi cha: Tai li¢u dugc tong hop, xi ly tir bao cdo do v& ban do dia chat va diéu tra khoang san ty 1¢ 1:50.000, 1:25.000 cac nhém t& Bac Pa Lat (Nguyén
Quang Loc, Vi Nhu Hung va nnk, 2005), ba Lat (Nguyen Van Cuong, Vi Nhu Hung va nnk, 1995) va Ba Chay - Loc Lam, Lam Dong (Nguyen Tién
Tuy va nnk, 1995) theo két qua phan tich ban dinh lugng
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Ban g 6. Ham hrgng cic nguyén td Rb, Sr, Ba, Li, F trong granit sing mau cao nhém chira thiée cac khdi ba Lat, Datanky
(d6i Pa Lat), Pia Odc (mién Bic Viét Nam va khdi Ingodin (Zabaical - LB Nga)

SO TT

Ham lugng (ppm)

So hiéu mau Khoi Tén da Pha Rb S Ba Li 0
1 96VNL-10A  Palat Granit biotit Xéamnhap chinh 230 157 264 51 501
2 96VNL-18A  balLat Granit c0 biotit X&m nhap phu 304 69 134 86 673
3  96VNL-15A  balat Granit c0 biotit X&m nhap phu 356 36 64 53 447
4 96VNL-15B ba Lat Granit c0 biotit X&m nhap phu 339 43 104 17 356
5  96VNL-15E ba Lat Granit c6 biotit Xam nhap phu 314 37 50 9 312
6 96VNL-20A  Dbalat Granit c6 biotit Xam nhap phu 253 107 201 38 358
7  96VNL-21A  Dbalat Granit c6 biotit Xam nhap phu 259 98 207 69 794
8 96VNL-12A  Dalat Granit co biotit Xam nhap phu 279 41 67 17 158
9 KT1419 Datanky Granit biotit Xamnhdp chinh 142 173 313 38 1297
10 PO-1 Pia Oac Granit 2 mica Xamnhdp chinh 750 30 120 570 3500
11 PO-2 Pia Oic Granit muscovit X&m nhap phy 650 120 760 380 5300
12 PO-3 Pia Oic Granit bi greisen hoa Xam nhap phu 980 10 120 1100 8600
13 Ing-1 Ingodin Granit dang porphyr Xamnhap chinh 370 90 430 56 2900
14 Ing-2 Ingodin Granit 2 mica XAam nhap phu 340 100 300 43 2300

Ghi ch( : Cac mau c6 s6 tht ty tir 1 d&én 9 ciia Nguyén Xuén Bao (dé tai "Kién tao va Sinh khoang Nam
Viét Nam, 2001") dugc Steve Bergman - Cong ty ARCO International phan tich tai Hoa Ky, 1999. Cac
mau c6 sO hi¢u PO, Ing - tai li€u cia V.D. Kozlov, 1985.

- Tudi quang hoa thiéc trong d6i ngoai tiép xiic
cua granit khdi Pa Lat & khu vuc Nuai Khon - Pa
Chay c6 gia tri 93,2 +0,4 tr.n (v6i 2'Sr/®Sr(i) =
0,70689), rt gn gili (tré hon ddi chut) so voi tudi
clia granit pha xam nhép phu cua khéi nay 1a 93,8
+2.6 tr.n (v6i 8'Sr/Sr(i) = 0,70663).

Nhu vy, cac thanh tao granit sang mau cao nhdém
tudi Creta mudn d6i Pa Lat ¢ tiém ning khoang hoa
thiéc, thudc kiéu granit sinh kim loai hiém (theo L.V.
Tauson, 1977 [17]). Khoang hoa thiéc déi Da Lat
(thudc kiéu Sn sulphur da kim) c6 lién quan ngudn
gbc voi granit phy kiéu A, (granit sau tao nai), hinh
thanh trong bdi canh kién tao tach gidn trén cung.
Dbi sanh véi cac kiéu khoang sang thiéc trén thé
gidi (theo A.H.G. Mitchell & M.S. Garson, 1981
[11]) thi thiéc cta d6i Da Lat co trién vong khong
16n nhu & céc khu vuc Pia Oéc, Tam Péao, Quy Hop
(mién Béc Viét Nam) va & cc ving khac thugc Dong
Nam A (thudc kiéu Sn - W- dét hiém) lién quan véi
granit kiéu S thugc bbi canh va cham méang.

Bai bao duoc hoan thanh véi sy hd trg kinh phi cia
dé tai nghién ctru co ban ma sb 71.0205, nam 2006.
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SUMMARY

Tin mineralization potential of Late Cretaceous
peraluminous leucogranite of Da Lat zone
The Late Cretaceous peraluminous leucogranite
of Da Lat zone having potential of tin mineralization
is a rare metal granite type (after L.V. Tauson, 1977).

+ The tin mineralization is closely related to Late
Cretaceous peraluminous leucogranite that is consi-
dered a product of post magmatic metasomatism.

¢ The Sr initial isotopic ratios of subordinate
intrusive phase are similar to that of tin ore vein.

+ The granitophile element concentrated index
of studied intrusions increases from principal to
subordinate intrusive phase suggesting that tin and
rare elements are basically related to subordinate
intrusive phase.

¢ On [F-(Li+Rb)-(Ba+Sr)] ternary diagram,
majority of samples are plotted on the field of rare
element-bearing granite.

The age of tin mineralization in external contact
zone of granite is 93.2 +0.4 Ma with ®'sr/®°sr (i) =
0.70689, being similar to that of subordinate
intrusive phase (93.8 +2.6 Ma with ®'Sr/®sr (i) =
0.70663).
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