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THACH LUAN NGUON GOC CUA GRANIT
CAO NHOM TO HGP CA NA
PHAN LUU ANH

MG PAU

Cic thanh tao granit cao nhom dugc xép vao
phtrc he Dinh Quén - Ankroet (1995) ¢6 tudi Jura
muon - Creta sém [8]. Tuy nhién, cic nha dia chat
khéc lai gop ching lai thanh 16 hop doc lap - phirc
hé granit cao nhom Ca Na [9] hoic t6 hop Cam Ly
[10]. D6 14 cac khoi vira va nhd co thanh phédn
granit va leucogranit biotit trong d&i Da Lat : Ca
N4, Cam Ly, Santa Maria, Trai Mat, Xuan Tho,
Ankroet... ( hinhl). Theo y Kién cuia tac gia, cach
phan chia ndy hop 1y hon. Phdn 16n cic khoi chi
duge nghién ciru thach hoc, thanh phén hoéa silicat
va mot it vé nguyén t6 vét duoc phan tich bang
phuong phap quang phé. Gin day c6 mot s6 khoi
don 1€ cla t6 hop duoc nghién clru sau vé thach dia
hoa va tdi dong vi Nd-Sm nhu khéi Ankroet,
Datanky [6]. Trong bai nay, tic gid trinh bdy cac
dac diém thanh phdn vat chat, nguén gdc, tudi vi
bt canh dia dong luc thanh tao clia cic granit nay
dua tren cac két qua nghién clu truc tiép cla tac
gid va cac dong nghiép trong nhitng nim gin day
vé thanh phén thach dia ho4, déng vi, nguyeén t&
hi€m va dat hi€m cla cac khéi da duoc nghién ciru
k¥ hon cd : Ca N, Trai Mat va Santa Maria.

1. Pic diém dia chat, thach hoc, khoing vit

Khéi Ca Na nim & ving duyeén hai ddi Da Lat,
trén mii Ca N4. Khéi 1a mot thé xam nhap dang
budu (stok) hoi kéo dai vé huong dong bac voi
kich thuée 7,5 x 3 km xuyén cét cic da pha chinh
va dai mach granitoit phirc h¢ Béo C4. Thanh phdn
thach hoc cta khoi kha don gidn gém granit biotit
va leucogranit. Cic da cua pha xam nhap chinh
nay lai bi xuyen cit bai cic da aplit pha dai mach.
Granit va leucogranit pha chinh 13 cic d4 mAu
tring, c6 cdu tric porphyr hat tho vira. Liwong ban
tinh dao dong 20-50 %, chu y&u 1 thach anh hinh

hoi tron va plagiocla thanh phdn axit, doi khi gap
felspat kali. Khoang vat mdu duy nhit trong da 1a
biotit mdu nau vang, ¢6 ham lugng dao dong tir 1-2
dén 5-6 % thé tich. Muscovit nguyén sinh magma
vang mat hoan toan. Cic khoing vat phu gém
apatit, zircon va orthit.

Aplit1a d4 sing mAiu hat nho rat it ban tinh, chiém
5-15 % thé tich gém thach anh, thir dén felspat kali.
Trong mot s3 it truong hop gip topaz (miu 5-
1072/1) chirng t6 do F cao cla dung thé sot. Cac
vdy biotit (< 1-2% thé tich) tap trung & phan nén.

Khéi Santa Maria 13 khéi [6n nhat, dién tich 83
km’, nim trén qudc 16 Tp H6 Chi Minh - Pa Lat,
céch thi tran Bao Loc 15-20 km vé phia nam. Khdi
xuyén cat va gy stmg hoa tap phun trao andezit-
dacit-ryolit hé tdng Déo Bao Loc (J,.K,dl), bi che
phu bdi cuoi két he tdng Di Linh (Nd/) va bazan
N>-Q,. Phén 1on khoi duge tao bai granit biotit hat
tho dang porphyr, bi xuyén cit boi mot s6 dai
mach aplit. D4 c6 kién triic dang porphyr, ban tinh
la thach anh va plagiocla. Felspat kali chi tap trung
trong phdn nén. Ham lugng biotit dao dong trong
khoang 5-8 %. Vi kién trlic cua nén la nira tu hinh,
hi€m khi c6 kién tric granit,

Khaéi Trai Mat 1a khdi nho vai dién 16 khong qua
1,5 km® ndm & ngoai vi thanh phé Da Lat, quan he
vOi da vay quanh khong 16 do bi cic trdm tich De
Tir che phu. Cac da & day 1a leucogranit biotit hat
déu, ¢§ hat vira, c6 dac diém kién tric va thianh
phdn khoang vat khac vai ciac khai di k€ tren.
Ham luong biotit trong di giam xuéng t&i 1-2 %
the tich, c6 mdu d6 (Ng) dac trung cho cic granit
cao nhom dién hinh. Cic khoang vat phu gém
zircon, apatit, doi khi co sfen.

Granitoit t6 hgp ndy lien quan véi cac biéu hién
khoang hoa niobi-tantan, bismut va thiéc, thuong
di ciing v&i greizen (Trai Mat, Da Thién - Da Lat).
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<« Hinh!. So d6 phan bo granit t6 hop
Ca Na trong bdi canh cdu triic kién tao
Pong Nam A
(¢ st dung tai ligu cva |5, 9])
i Nén va dia khéi c6 mong két tinh AR-

PR : nén Duong Tt : 1. mong, 2. 16p
pha, 3. dia khoi Indosini. Cdc mién tao
nii ngudn géc va cham - hit chim :
4. Paleozoi som-gifta, 5. Paleozoi muodn
- Mezozoi s6m, 6. Mezozoi mudn,
7. rift noi luc ¢d Permi muon - Trias
két thiic vao cudi Trias hoac gilra Jura.
1s¢ 8. rift ria luc dia Kainozoi két thac vao

g dAmiNe L) 3)

Neogen hoic ky De Ta, 9. bon béi lang
Kainozoi, 10. duong ranh gidi canh tay
cla d6&i ndi lira xam nhap ven ria luc
dia chau A, 11. Cac kh&i t8 hop CiNa:
@ Santa Maria, @ Ca Na, ® Trai Mat

105° 110°

2. Dic diém thach dja hoa

Cac két qua phan tich silicat theo cic miu
chuéin granit t6 hop Ci Na duoc thé hién trong biu
d6 va bdng 2. Tren biéu dé Debon-Le Fort (hinh 2)
cho thdy, thanh phan cic granit noi chung phan bo
trong khu vure nim giita cac hudng tién hoa (trend)
thach dia hoa kiém voi vi 4 kiém. Cing trén biéu
dd nay granit khoi Trai Mét bi "phan di" hon.
Thanh phdn cta ching roi vao truong “granit”
trong khi thanh phin céc bién loai cia khoi Ca Na
va Santa Maria roi vao truong "adamelit” (theo
chuyeén tir clia Debon-Le Fort). Trén cic biéu dé
biéu dién d6 nhom cua granit, thanh phdn t6 hogp
Ca Na ndm & trudng gidi han bai céc bién loai gidu
nhom va nhom trung binh. T6 hgp ndy khong dong
nhét theo thanh phdn thach dia hoa. Granit khoi
Trai Mat ¢6 mirc do "phan di" cao nhdt, con khoi
Santa Maria c6 mirc do "phan di" thap nhdt. Su
khac biét nay con dugc khang dinh trong nhitng
dic diém thanh phidn mica. Trén biéu dé ACF
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thanh phin cac khéi cua t6 hgp nidm chi yéu trong
trudng S-granit |2].

3. Céc dic tinh dinh kiéu cua biotit

Biotit trong granit t6 hop CA N4 c6 ham luong
ALO; hoi thap (13,3-16.8%tl), ham lugng cic oxyt
TiO, (3,13-331%tl (trong luong), SFeO (25.4-
29,6%tl) vd MgO (3-4,8%tl) cao (bdangl). Tren
biéu dé V.G. hanov (1970) trong toa do 1-f, thanh
phén biotit (f = 76-83%, | =19.3-24,4%) tuong ung
voi nhiet do két tinh khoang 750 °C d6i vai khoi
Ca Na, 650-700 °C doi voi cac khdi Trai Mat va
Santa Maria va qua trinh ket tinh dung nham granit
cic khoi Ca Na va Santa Maria dién ra trong diéu
kien hoa niang kali cao hon granit Khoi Trai Mat.

Tren bi€u d6 A.A. Maracusev, biotit cia cic
kh&i Ci N4 va Santa Marta c6 thanh phin gin giii
nhau va ndm trong trudng granit biotit do kiém
trung binh, trong khi d6 biotit khoi Trai Mat roi
vao trudng granit kiém thap.
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Hinh 2. Thanh phdn granit t6 hop Ca Na trén biéu
d6 phan loai Debon-Le Fort (1982)

Cic trudng : 1. granit, 2. dddmellt 3. granodiorit,
4. tonalit, 5. syenit thach anh, 6. monzonit thach
anh, 7. monzodiorit thach anh, 8. doirit thach anh,
9.syenit, 10. monzonit, 1. monzogabro, 12. gabro.
Cac miii tén chi hudng bién thien cic ddy : THOL-
tholeit, CALK - kiém voi, SALKD - & kiém sdm
mau, SALKL - 4 kiém sang mdu, ALKS- gidu kiém
vd ALKOS - bio hoa kiem. Cic khai (cha thich
hinh 2-5) : 1. Ca Na, 2. Santa Maria, 3. Trai Mat

Pic diém tiéu bidu cla biotit to hgp Ci Na 1a
rat gidu F (1,5-2,2%tl) va dac biet 1a CI (0,18-
0.57%tl), biotit khoi Trai Mat c¢6 ham lugng 2
nguyén té nay cao hon ca. So sinh thanh phén
biotit cac khdi Ca Na va Santa Maria cho thdy ham
lugng F va Cl cua ching gdn giii vai biotit trong
granit giai doan chuyén ti€p cta qué trinh hinh
thanh vo [ 1]. Biotit cua khoi Trai Mat ¢6 ham luong
F gin voi cac granit plumazit - kim loai hiem
Zabaikal. trong khi ham lugng Cl lai ing v6i biotit
trong gabro-dolerit khoi Talnakh, monzo-diorit
khai Pakhtakisat (Nam Thién Son) hay biotit trong
charnokit biotit-amphibol Tay - Nam Pamir []].

4. Hanh vi cic nguyén té" hiém va dat hiém
Thanh phdn dai dién cac nguyén t6 hiem va dat
hiém cic granit t& hop Ca Na dugc thé hien & bdng
2 va duoc biéu hién trén cic biéu do bién thién va
phan loai (hinh 3-6) cho phép xac dinh ki€u hinh
granit va mot s6 dic diém thach sinh cta chang.
Granit t6 hop Ca Na c6 dac diém chuyén hoa dja
hoa 2 mat. Mot mat ching c¢6 xu huéng gin voi
thanh phdn diy dia hoa cua toleit luc dia hoac cung
dio, mit khac co biéu hién thién hudng kim loai
higm. Su khéc biét clia cc t6 hop ndy ciing dugc

Bdng 1. Thanh phan hoa hoc (%tl) va thanh phan
khoang vat cua biotit trong granit cac t8 hop Ca Na

I 2 3
5-2007 4-154 4-27v
Si0, 34,12 35,73 35,35
TiO, 3,23 3,31 3,13
ALLO, 13,68 16,80 13,27
TFeO 27,28 25,35 29,56
MnO 0,76 0,26 0,57
MgO 4,77 2,97 3,50
Na,O 0.18 0,13 0,17
K,O 8,92 9,47 9,00
Téng 92,94 94,02 94,55
F 1,51 2,25 2,07
Cl 0,18 0,57 0.25
£,% 76.3 82.7 82,6
1,% 20,1 24.4 19.3
Cong thirc mang tinh thé
Si 2,806 2,845 2,876
Ti 0,200 0,198 0,192
Al 1,326 1,576 1,272
TFe™ 1,876 1,688 2,011
Mn 0,054 0,018 0,039
Mg 0,584 0.352 0,425
Na 0,030 0,021 0,028
K 0,936 0,962 0,934
Téng 7,812 7,660 7,776
F 0,390 0,568 0,530
Cl 0,024 0.077 0,034
Chii gidi : 1. Khoi Ca Na, 2. Trai Mat, 3. Santa

Maria. Nguoi cung cidp miu - A.G. Vladimirov,
ngudi dit phan tich maw - Phan Luu Anh. Phan
tich biang microzond "Camebax" tai Vién lién hgp
DC-DVL-KVH, Phan vién Siberi - VHLKH LB Nga.

biéu hién tren biéu d6 K,O-Rb (hinh 5). O day cac
diém biéu dién thanh phan 10 hdp Ca Na tng voi
xu thé cla granitoit c6 ngudn g6c vO.

Trén cac biéu do thanh phin cic nguyén 6 dit
hi€m (hinh 6a, 6b) co thé nhan thay cic dac diém
sau @ vé tong thé granit 6 hgp Ca Na c¢6 pho REE
gdn nhu do6i xdng c¢6 ham luong lantanoit nhom
nhe ciing nhu nhéom ning cao hon chondrit tir 70-
den 100 I4n. Granit biotit c6 ham lugng SiO, 72-
73%, ham luong cic lantanoit nhe (La, Ce) dat gid
tri cao nhat so vai cac bién loai cla phitc he. Pho
REE c¢6 hinh dang bat dai xirng, cuc tiéu Eu biéu
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Bdng 2. Thanh phén hoa hoc (%tl) va nguyén t& hiém
(ppm) dai dién cla granit t5 hgp Ca Na

1 5 3 4 5
Ky hiéu mau

5-1033 5-109 5-1072/1 4-14v 4-27v
SiO, 72,16 7647 7557 75,60 71,87
TiO, 0,10 0,04 0,02 0,12 020
ALOy 12,33 11,29 12,42 13,20 14,07
FeO 261 1,75 1,88 191 2,08
MnO 0,03 0,01 0,02 0,01 0,04
MgO 020 0,02 0,50 0,50 0,87
Ca0 1,56 0,57 0,69 0,57 121
Na,O 458 441 4,10 3,37 3,90
K,O 5,00 4,59 4,23 495 4,40
P,0Os 0,31 0,03 0,03 032 085
mkn 0,02 0,24 0,57 0,33 0,06
Téng 99,50 99,60 100,03 100,58 99,65
La 42,0 210 16,0 350 720
Ce 70,0 50,0 40,0 80.0 70,0
Nd 26,0 28,0 22,0 26,0 60,0
Sm 8,7 1.5 8.4 85 18,0
Eu 0,5 0,1 0,02 0.1 ey
Gd 10,3 1.5 8,0 86 140
Tb 1,7 1.4 22 2,0 3.4
Dy 7.1 9.4 15,0 12,1 17,0
Tm 1,0 0,7 1,3 1,4 1,7
Yb 6.0 4,5 11,0 6,6 713
Lu 0,9 0,7 1,6 0.9 1,0
LREE 1742 130,7 1255 181,1 2638
Sc 3 1 I 6 12
Hf 710 80 17,0 4,7 5]
Ta 288 pIn3 6.0 33 1.8
Th 20 22. 75 33 22
U 7 4. 15 13 6.5
Rb 260 240 470 300 220
Cs JAORERD.S 7.0 124 120
Y 625 29 100 66 81
Zr 218 21 66 142 234
Nb 45 = = 33 34

Chu gidi: Khoi Ca Nda : 1. granit hat trung,
2. leucogranit hat thé, 3. aplit chita topaz, 4. khoi
Trai Mdat : leucogranit hat trung, 5. khot Santa Ma-
ria : granit dang porphyr. Ngudi cung c4p miu -
A.G. Vladimirov, ngudi dat phan tich miu - Phan
Luwu Anh. Rb...Y - phan tich bing phuwong phéap
huynh quang tia X (XRF), La...U - phan tich bing
phuong phép kich hoat Neutron (INAA) tai Vién
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Lien hop Dia chit - Dia Vat'ly - Khoang vat hoc
Novosibirsk - Vien HLKH LB Nga.
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Hinh 3. Thanh phén granit t6 hgp Ca Na trén toa
do Li-(Sr+Ba)
I - thanh phdn trung binh cic loat andezit,
IT - plumazit-kim loai hi€m, III - plumazit - siéu
kim loai hiém [7]
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Hinh 4. Thanh phdn granit t6 hop Ca N
trén toa do Rb-Sr.
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Hinh 5. Thanh phén granit t6 hgp Ca Na trén toa
d6 Rb-K,0. Huéng tién hoa (trend) cua granit
nguén goc bazan (1) va vo (2).
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Hinh 6. Thanh phan dat hiém chuin hoi theo
chondrit (a) va thanh phin du nguyen t6 chuan hoa
theo granit séng ndi dai duong (b) cta granit to
hop Ca Ni
Cic 80 tuong (ng vdi s6 trong bing 2. Trudng | -
thanh phdn granit kim loai hiem & Zabaikal va
Pamir (theo Kovalenko, 1983, Viadimirov va nnk,
1997), Budng dam - thanh phan trung binh da trdim
tich sau Arkei (PAS - theo Tailor, Mc Lennan, 1988)

hi¢n yéu (AEu = 0.5). Cing vé&i su ting ham luong
cc nguyen to dat hiém, cic granit ndy co su tang
cao cic nguyén t6 tuong thich (Sc, Zr, Ti. Sr. Ba).
Leucogranit co ham lugng SiO, 74-76%. ¢ dudng
ph6 REE doi xtng voi cuc tiéu Eu sau (AEu =
0.3). So vai loai trude, leucogranit nghéo cic
nguyén t6 tuong thich cling nhu ham luong Li. Cs
hon. Cic da thuoc pha dai mach (aplit) co pho
REE giong vai leucogranit, chi khic 1d ham lwong
REE trong chung ha thidp hon (15-20 %), ham
luong nhém lantanoit nang hai cao va Eu cuc tieu
sdu hon (AEu < 0,1). Cac aplit chira topaz ¢6 ham
lugng cic nguyén to Li, Rb. Cs, Be, U va Th cao
dot ngot so vai leucogranit.

Leucogranit khdi Santa Maria ¢6 phd REE
giong nhu granit biotit cia khai Ci Na, chi khic 14

ham lugng cic nguyén t6 REE cao hon, ké ca Eu.
So vai leucogranit Ca Na, cic da khoi Santa Maria
c6 ham luogng cic nguyen t6 tuong thich cao dot
ngot (Zr - dén 240 /T, Y - dén 80g/T, Cr - 440g/T,
Ba - 375¢/T va Sr - 158¢/T) va su giam dang ké
mtte do tich tu cic nguyén (6 tao da.

Granit kh6i Trai Mét dua theo phd REE la dang
chuyén tiép gita granit biotit vi leucogranit khéi
Ca Na (ngoai trir ham luong Rb dat t6i 350g/T, dat
gi4 tri cuc dai cla cic leucogranit khéi Ca Na). Ham
luong Crva Nicua khoi cao hon trong cic granitoit
Santa Maria (370 va 25¢/T tuong Gng), con Zr va
Y giam xuong dang ké. So véi cac khai khic cia
phirc hé, granitoit khéi Trai Mat c6 ham luong nho
nhat cic nguyeén 16 kiém thé higm (Sr, Ba).

Theo do tich tu cic nguyen (6 tao da hiém, cic
granit khoi Santa Maria va Trai Mat dugc xép vio
kiéu dia hoa plumazit - kim loai hi€m. Vira cé
nhitng nét dac trung cla granit plumazit - kim loai
hi€m, nhitng thanh tao nay lai c6 cac ham luong
cao dot bién cic nguyeén to ua sit nhu Cr, V, Ni,
Ti. Su két hop gilta cac nguyen o tao da "kim loai
hi€m" voi cic nguyen t6 ua sat bazic cling 1a dac
trung cho cic khét khic cua phirc he, tuy nhién
bi€u hien ma nhat hon.

Dic diém chung cla granit t6 hop Ca Na la
ham lugng cic nguyén té REE nang va Y cao hon
nhiéu so v6i chi 56 ndy trong granit kim loai hiém
va cic granitoit palingen (Debon et al, 1986, Turkin
et al, 1990), cing nhu trong da trdm tich sau Arkei
(PAS-Tailor et al, 1988). Déng théi ham luong cac
nguyén t6 REE nhe cua chiing ¢6 mirc do dic trung
cho granitoit palingen thuoc ddy kiém voi |8].

Theo ham lugng cidc nguyen to hiem khong tich
tu trong cdc dung the granitoit sot, cic bieh loai da
thuoc t6 hop Ca Na rit giong granitoit palingen loat
kiém voi va khac biet dang ké vai granitoit loat
latit boi ham luong cac nguyén 6 Ba, Sr, Zn thap.

5. Két qua nghién cou dong vi Rb-Sr, K-Ar,
Ar-Ar va Nd-Sm

Két qua phan tich déng vi Rb-Sr biéu hién tren
bang 3 vahinh 7. Pudng dang thdi Rb-Sr theo 4 miu
da - khoang vat cua granit khdi Ca Na c6 cac thong
50 T=872 454 tr.n (87Sr/86Sr), = 0,70621 £21m,
M.SW.D = 6.8 (hinh 8). Doi vii cic khei Santa
Maria, Trai Mit, viec dinh gid tudi dua trén cic
c¢ip "di - biotit". Tudi cua granit Trai Mat co gid tri
gdn vai tudi cua khai Ca Na (T = 85,6 1.9 tr.n)
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Bdng 3. K&t qua phan tich déng vi Rb-Sr granit t& hgp Ca N&

STT Ky hieumiu Tenda, khoangvat  Rb(ppm)  Sr(ppm)  “'Rb/*Sr YSr/*°sr

Khoi Ca Na

1 5-109 Leucogranit 232 4,42 152,1 0,89629 +9

2 5-2007 Leucogranit 181,6 1214 4342 071164 £26

3 5-1072/1 aplit chira topaz 406,4 4,49 271,2 1,03209 +11

4 5-2007 Biotit 985 10,2 291,6 1,07300 £49
Kh6i Trai Mat

5 4-15a Leucogranit 379 17,4 62,9 0,79252 +4

6 4-15a Biotit 1177 10,94 36,32 1,15770 £36
Khéi Santa Maria

7 4-27B Leucogranit 3208,7 94,2 6,417 0,71420 £17

8 4-27B Biotit 1064.,5 6,14 5374 1,41790 £10

Ch gidi ; Nguoi cung cdp miu - A.G. Vladimirov, ngudi dit phan tich miu - Phan Luu Anh. Phan
tich tai Phong Pia nién dai Vién lien hgp DPC-DVL-KVH, Phan vién Siberi - Vien HLKH LB Nga
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Hinh 7. Dudng dang thoi Rb-Sr clia granit
t6 hop Ca Na.

con khai Santa Maria o6 tudi ¢ hon mot chat (T =
96,2 +8,7 tr.n). Nhitng gi4 tri tudi cla khoi Trai
Mat va Santa Maria cin c6 nhitng kiém tra them.

Két qua phan tich thanh phdn déng vi Nd duge
dua ra trong bdng 4. Dic diém chung cta ching 13
ty 16 "'Sm/"**Nd cao vuot qua 0,14 1a gi4 tri cuc
dai cia v 6n dinh [3]. Nhu ta di biét, trong cic
dung nham c6 do silic <72 %, phén 16n cic khoang
vat tao da ¢6 Kd gy >Kdng), nén cic qué trinh nong
chdy timg phén din den viec giamty le '*'Sm/"**Nd
clia dung thé. Vi vay su tao thanh magma tuong
{tng v6i cic granit K, clia Viet Nam kho c6 kha
ning chi tr cic chat lieu (substance) metapelit
thong thudng cla vo luc dia 6n dinh (da phién,
gnei). Dai voi cac granit t6 hgp Ca N4, nguon goc
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c6 thé tir cic chat lieu vo dudi hodc vat chdt co
n%uén goc cung dao (thi du, trong granulit ty lé
ISm/'**Nd ¢6 thé dat toi 0,16, con trong mot s6
bazan chi s6 nay [a 0,29).

Granitté hop Ca N4 c6 gia tri eNd(i) cao (tlr -2,6
dén -1,5). K&t hop voi ty le dong vi nguyen thay
Sr, phai cong nhan ching duoc tao thanh tir vo luc
dia tré, khong én dinh. Nhin chung, granitoit t6
hop Ca Na gdn andezit cua ria hoat hoa luc dia
Nam M§ hon, cling nhu gin véi cic I-granit
kimerit muon ctia Thai Lan va Nam Myanma. Khac
voi loai cusi, granitoit t8 hop Ca Ni ¢6 do tich tu
cao clia cic nguyén (6 hiém thudc nhéom tao da.

6. Luan giai két qua

Cb thé ket luan tat ¢4 cac khoi granit cua t6 hgp
duoc tao thanh trong khoang tuong déi hep 83-96
tr.nam, ing v6i Creta mudn trong thang dia nién
biéu. Ding chi y 14 ty lé dong vi nguyén thuy cla
Sr rdt thap : ('St/*°Sr)y = 0,7160 +12 - 0,7054).
Trong bang 4 dua ra cic tudi thuc nghiém
Trna(CHUR) va Tyg(DM) duge tinh theo cdc mo
hinh | giai doan [4| hoac 2 gial doan (Ziew,
Hofman, 1988). O day gia tri "'Sm/'*Nd = 0,12 1a
gia tri trung binh cla v4 on dinh duge st dung cho
hop phdn vo chuyén tiép. Tudéi Tng(CHUR) 12 tudi
tré nhdt c¢6 thé co clia chat lieu vo, moi tudi thuc
nghiéem khic dua tren su bién thién cla ty lé
"'Sm/"**Nd tinh theo mo hinh 2 hodc nhiéu giai
doan luén cho tudi c6 hon. Tudi TNd(CHUR) cta
t6 hop tir 370-440 tr.n.



Bdng 4. K&t qua phan tich déng vi Nd-Sm granit t5 hgp Ca Na

S Kyhieu Tengs Sm  Nd o "sm ''Nd 0 1y Tha(CHUR) Tyy(DM)
TT _ miu nd  ppm) (em) “Ng  “ng 2O a0 e Ga

1 5-2007 leucogranit 389 15 0,1414 0,512479+8 -3,1 -24 0,44 1,49

2 4-15a leucogranit 26,6 709 02269 0512518t7 -23 -2 - -

3 4-27v leucogranit 16,9 68,6 0,1493 051252249 -23 -1 0,37 1,42

Chii gidi : 1. Khoi Ca N4, 2. Trai Mat, 3. Santa Maria. Ngudi cung cip méu - A.G. Vladimirov, ngudi dat
phan tich mau - Phan Luu Anh. Phan tich tai Phong Dia nién dai Vien [GEM, Moskva, Vién HLKHLB Nga

Khi xem xét nguén goc granit té hgp Ca Na cén
chl ¥ cac dac diém sau day : 1. do tap trung cua
hop phén tao da cao so vOi cic granitoit tai nong
chdy (palingen) hodc granitoit ddy latit, 2. thién
hudng "bazic” vé dia hod clua granit (cic khoi
Santa Maria, Trai Mat), biéu hién & ham lugng cao
dot ngot clia Cr, Ni, Co, Ti, 3. c6 ty 1& déng vi Sr
va Nd gdn vdi Manti.

Sur thanh tao cAc granit vira c6 nhitng dic diém
giong Manti ké ca vé phuong dién déng vi, mitkhic
lai ¢6 thién hudng kali cao va ham lugng nguyén to
hiém cao, co thé 1a két qua clia cic qua trinh sau :

- Su phan di sau clia magma Manti c6 ham
luong kali va cac nguyén to khong tuong thich cao
(thi du: dung nham bazan kiém),

- Su néng chdy cic nguén bazan - andezit tao
thanh tir Manti bi nghéo hoa,

- Coi nguén Manti cia granit kim loai hi€ém.

Hai co ché€ ddu khong du khd nang gidi thich
toan dién nhilng dac diém dia hoa granit 16 hgp Ca
Na. Thi du, nhifng thanh vién granitoit tieu biéu
ctia diy latit c6 bai ham lugng cao cic nguyen t§
khong tuong thich véi dung nham bazan (trudc hét
1a Sr va Ba). Ngoai ra, trong qué trinh phan di két
tinh cic dung nham bazan khong tranh khoi su
giam ham luong Cr va Ni trong dung thé sét do su
tao thanh cic khoang vat sim mdu va quing. Cudi
cling, néu ditng trén quan diém phan di sau dung
nham Manti khong thé giai thich cho su ting cao
d6 nhom cta granit t8 hgp Ca Na.

Ta ciing gip phai nhitng mau thudn tuong tu
khi xem xét mo hinh néng chiy chat lieu vo duoc
hinh thanh bdi qua trinh noéng chdy timg phdn
Manti (bi hodc khong bi ngheo hoa).

Nguén goc Manti cua granit Kim loai hiém 13
kho ¢6 khd nang va doi hoi nhiing chimg cir doc

lap. Tuy nhién tat ca nhitng mo hinh liét ke trén co
cung mot nét chung : chiing gia thiét sy vdang mat
(hodc chi it 1a sy phat trién y&u) cta vo luc dia én
dinh d6i D Lat. Diéu ndy ciing dugc chimg 6 bdi
tudi thuc nghiem Nd. C6 thé xic dinh tudi cuc dai
clia chat ligu vo trén co sd bién thién ty s6 Sm/Nd
trong cac qué trinh phan di v theo mo hinh 2 giai
doan. Do bién thien K(Sm/Nd) trong qua trinh
néng chdy chat lieu vo bazic co gia tri 0,88 [4], voi
gid tri ndy, twéi cuc dai Tng(CHUR, 2st) d6i voi
khoi Ca Na c6 gia tri 615 tr.n. Nhu vay néu gia
dinh cic granit t6 hop Ca Na dugc tao thanh tir chat
lieu vo, két qua clia qué trinh néng chdy tirng phn
clia CHUR, thi thdi diém thanh tao chdt lieu vo
ndy (ng voi cudi Tién Cambri - ddu Paleozoi som.

Qua trinh hinh thanh granitoit Ca Na co 1& rat
phirc tap, 13 su két hop clia cac co ché thach sinh
khéac nhau. Mot trong nhitng gidi phap thach sinh
c6 thé chdp nhan 12 qua trinh hén nhiém dung
nham bazan phan di sau boi cac vat chdt vo kigu
cung ddo béi ling.

Trén céc bidu d6 Pearce (1984), cAc granit cao
nhom Creta & Viet Nam ndm trén céc trudng dong
va cham va granit noi mang. Phan tich boi canh dia
chat thuc tién cho thiy eranit cta cic t6 hop ndy
dugc hinh thanh & thdi ky két thic ctia qua trinh
tién hoa cung nii Ira xam nhap (Ji-K5), lién quan
voi qua trinh hat chim v6 dai duong xudng dudi vo
luc dia Dong - Nam A. Su trai nguoc nay co 1§ lien
guan t&i mirc do chua hoan thién cla cic biéu dé
phan loai, ma khi xay dung ching ngudi ta chua
tinh dén mirc do khong dong bo clia cac ddu hiéu
nhan biét granitoit. Tuy nhién, khong thé loai trir
khd nang cic ngudn xam nhap co vai tro ding ké
trong su hinh thinh cic magma axit, cic nguén
xam nhap ndy mot mit img véi giai doan ket thic
qua trinh hit chim, mat khic dinh hinh cho nhitng
nét dic trung cba granit, thi du nhu tinh kim loai
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hi€m clia chiing. Gid thiét nay khong doi khang voi
cic dic di€m dia hoa - dong vi cla granit, ty
nhién cdn phdi c6 nhiing chitng ctr bé sung.

KET LUAN

Granit cdc t6 hop Ca Né c6 1 phé tudi chung 13
Creta muon (85-96 tr.n) c¢6 nguén géc Manti sau.
Phan tich béi canh dia dong luc cd dién ra trong
thoi ky do6 chimg t6 su hinh thanh cac granit Ca Na
hoan toan c6 thé lien quan t6i qua trinh hat chim
cac mang cla vo dai duong xudng dudi luc dia.

Phin 16n cic khoi thuoe t6 hop Ca Na thudc
ki€u S-granit hodc chuyén tiep gifta [-va S-granit
[2]. Ching c6 ham lugng cao cac nguyeén t8 tao da
va flo, ham lugng thdp cac nguyen 6 khong tuong
thich (Sr, Ba, Zr...). Dua theo dau hiéu niy, phdn
16n cac khoi ung véi kiéu dia hoa plumazit - kim
loai hiém hoic glu vi tri chuyén ti€p so v&i granit

"chudn". C6 thé gia thiét nhitng dic diém néu tren
cta granit ndy c6 nguén géc sau nhu su hoat hoa
nhitng qua trinh x4y ra ¢ Manti thuong. Nhitng dac
diém nay khing dinh tinh chuyén hoa sinh khoang
thi€c - kim loai hi¢m ciia chang.

Granit t6 hop Ca N4 mang dic thii clia tac dong
tuong hé cla cic da nguén géc manti (su tang ham
lugng Cr, V, Ni, Ti, ham luong cao dot bién cla F
trong blotlt) hodc dudi dang tic dong twong hd
truc tiép cla cic dung thé, hoac dudi dang tii nong
chdy cac chat lieu ca vo tré chua dn dinh c6 dac
tinh déng vi Nd-Sm ctia Manti. Vé phuong dién
ndy, khoi Trai Mat c6 vai tro then chét. Granit clia
khoi vira mang nhitng dac tinh cta granit plumazit-
kim loai hiém, mat khic & day biéu hién r6 nét
nhat cic dic tinh Manti. Viec nghién ciru k§ trong
twrong lai granit khoi nay khong nhiing cho phép
thdu hiéu ¢6i nguén cta 8 hop Ca Na ma con oop
phédn giai quyét nhitng van dé then chét vé nguoén
goc magma granit kim loai hi€m.

Cong trinh duoc hoan thanh véi su hé tro kinh
phi clia d¢ tai nghién ctru co ban ma s6 710401 .
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SUMMARY

Petrogenesis of the High aluminium granite
association Ca Na

High aluminium granites association Ca Na
distributed in the zone Da Lat. This association crop
out in form of small intrusive bodies with simple
composition, mainly of granite and leucogranite biotite.
Related to this association are big Sn-mineralization
zones in Vietnam. lts petro-geochemical data indicate
the S-Granite type or transitional between | and S one.
(Chapell and White, 1974). According to rare and rare-
earth element composition, most of this association
belong to rare plumasite granite. Based on the
isotopic data by K-Ar, Ar-Ar, Rb-Sr and Nd- Sm
methods of the samples collected from this
association, one can conclude that : the Ca Na
granites have been formed since about 85-96 millions
years (late Cretaceous) by materials from young and
unstable crust and from mantle as well with the age
not older than 615 milions years. Rare metall
plumasite characteristics of these granites confirm its
specialized rare metall - Sn mineralization
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