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Tap chi CAC KHOA HOC VE TRAI DAT

3-2003

THACH LUAN CAC THANH TAO MAGMA
KIEU TACH GIAN TREN CUNG TUOI MESOZO1 MUON
POI DA LAT

VO NHU HUNG TRINH VAN LONG,

HUYNH THI MINH HANG, NGUYEN DUC THANG
NGUYEN XUAN BAO, LA THI CHICH, NGUYEN HU'U TY

1 MG PAU

Theo quan diém hoc thuyét kién tao mang toan
cdu, cac ria luc dia tich cuc dugc chia ra cac kidu
sau : 1) Ria luc dia tich cuc kiéu andes (cung siét
€p) vOi vai trd chi dao clia img sust nén ép - tao nai
cotinh phan déi thach ho 15 rang theo hudng chiic
chim va tinh wu troi dang k€ cia xam nhap trung
tinh voi kiém so v4i granit va phun trdo. 2) Ria luc
dia tich cuc ki€u Sunda (cung trung tinh) - khong
c6 (ng sudt nén ép, phd bién s phan bs xen ké
theo duong phuong giifa cic thanh tao ndi Ita véi

cac thanh tao trdm tich bién va trdm tich nguén ndi

lira sinh. 3) Ria luc dia tich cuc ki€u Nhat Bin
(cung cdng gidn) dic trung bdi sy xuat hien cia
bon sau cung cb vo dai duong.

Cac ket qua nghien ctru clia dé tai Kién tao va
Sinh khodng Nam Viét Nam (2001) va dé& tai
NCCB ma s6 710202 (2002) cla cic tac gia, cho
thdy trong pham vi ctia d6i Da Lat, trong Mesozoi
muon (chi yéu trong Creta, ké tir giita ky Albi) ton
tai cic thanh tao magma clia kiéu tach gian trén
cung c¢6 nhitng nét dac trung khac biet khOng
giong cac kiéu ria luc dia tich cuc nhu d3 neu &
tren. G day phé bién céc tring nai la va trdm tich
ngudn niii Ia luc dia véi su tang cao ty lé cic xam
nhap granit, sy c6 mat dong thdi clia magma
bimodal lién quan v&i cing gidn, xen lin voi
magma voi kiém diy phan di dai lien quan véi
chic chim, do d6 con c6 them cic sin phdm
magma tron 1im va kiéu vo. Trong bai bao nay cac
tic gid tap trung trinh bdy nhung nét co ban vé dic
diém thanh phan vat chét, nguén goc va diéu kien
thanh tao cla cic thanh tao magma lién quan dén
b6i canh cang gidn:trén cung magma ria luc dia

tich cuc Creta Da Lat. Ching bao gém cac t6 hop
da ndi Itra voi kiém thanh phan chi yéu felsic hé
tdng Pon Duong va. granit cao nhém tudi Creta
muon.

II. NHOUNG DAC DIEM CO BAN
VE DIA CHAT VA THANH PHAN

1. T6 hop di ndi lira voi kiém chii yéu felsic hé
ting Pon Diong

a) Dac diém dia chat va thach hoc

He tdng Don Duong da dugc dé cap dén trong
rat nhiéu cac cong trinh nghién ciru [2 3-7, 10-12,
14-16]. Theo két qua nghién ctru clia ching toi
hién nay, h¢ tdng Don Duong dugc quan niém 1a 3
hop cic da nai ltra voi kiém thanh phin chi yé&u
felsic, cao nhom, c6 bé mit phi bat chinh hop tren
cc trdm tich udn nép twdi Jura sém - giita, cic da
granitoid voi kiém tudi Creta sém v bj granit cao
nhom tudi Creta mudn xuyeén ct.

Cic da ndi lra cta he tdng phan b6 chi yéu
trong pham vi xung quanh Da Lat va rai ric & khu
virc bac Phan Ri. Chiing tao nén cac bén tring nai
Ira va duoc cac he thong dirt gly phuong dong bic
- tay nam khéng ché&. Thanh phén thach hoc cac da
clia he ting bao gém : dacit, ryodacit, felsit, ryolit,
tuf ; xen it trdm tich ngudn ndi Ita. Poi noi & phén
thdp cta miat cit co sy tham gia cla andesit,
andesitodacit, tuf andesit.

Mat cat ddy di nhat quan sat dugc & khu vuc
tring Pon Duong bao gém 3 phdn. Phin dudi ddy
200 m bao gdm cac trdm tich vun tho xen cac trim
tich ddm hé va trdm tich tufogen, doi noi véi khoi
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lugng khong nhiéu cé sy tham gia cla andesit,
andesttodacit. Phén gifta (ddy 500-600 m) dc trung
bdi su c6 mat clia cac sdn pham ndi 1ita thanh phén
felsic y&u nhu dacit, ryodacit, felsit va tuf ; xen cac
trdm tich nguén ndi Iita tudng luc dia mdu nau gu.
Phén trén ddy 500 m, phé bién cic d4 thanh phén
felsic nhu ryolit, tuf va cdc ddm vun két nai lira.

b. Déc diém thach dia hoa

Thanh phdn hod hoc (% trong lugng);va cac
nguyén to hiém (ppm) trong t6 hop da ndi Iira voi
kiém chi yéu felsic he tdng Don Duong theo cic
mau chuin thudc cic truong Don Duong, Cam
Ranh, Bic Phan Ri duogc thé hién trong bdng 1.

Thanh phdn ho4 hoc clia cac di phan anh
chiing 12 mot ddy phan di lién tuc tir andesitodacit,
dacit, trachydacit toi ryolit, trong d6 cac da co
thanh phén felsic chi€ém wu thé 13 rét. Cac da thuoc
loat voi kiém va voi kiém cao kali ; ndm trong day
thach ho4 binh thudng v6i do chira nhom kha cao.
Theo chi s6 Shand (Maniar & Piccoli,1989) thi hau
hét cic miu d4 nii 1ira cha he tdng déu 14 cac thanh
tao ¢ do chira nhom cao. z

2. T6 hop granit cao nhom tudi Creta mujn
a. Bic diém dia chat va thach hoc

TS hop granit cao nhom tudi Creta muon da
duogc dé cap dén trong nhiéu cic cong trinh nghién
citu [2, 4, 7-9, 13] va dugc chling toi quan niém la
cac thanh tao granit mang mot s6 tinh chdt cla
ki€u dia ho leucogranit plumazit chira thi€c [17].
Chiing xuyén qua cic da ndi Iira voi kiém cua he
tdng Pon Duong va bi phu bdi bazan va cic trim
tich Neogen - be Ta.

Granit cla t6 hop ndy tao nén cac khéi tuong
d8i dang thudc, dang cic thé can nho, phat trién
doc theo cac he thong dit gdy phuong dong bic -
tay nam (quanh Da Lat), 4 kinh tuyén (Nam Nung,
Bao Loc, Nii Ong, Chira Chan) va phan bé réi rac
& khu vuc Datanky, dong nam Dic Trong. Thanh
phédn thach hoc cua cic di dugc gidi han trong
pham vi rat hep, bao gém chu yéu 1a granit biotit,
granit sing mdu va cic di4 mach (granit aplit,
granit porphyr, granit pegmatit). Cac khodng vat
tao da chinh bao gdm plagiocla (andesin, oligocla),
felspat kali (ortocla), thach anh, biotit. Trong thanh
phin cic khoang vat phy dang luu § nhat 12 su co
mit clia granat (khdi Datanky [9]), cordierit (khoi
Trai Mat).
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Granit cta té hgp ndy chiu anh hudng cla qua
trinh bién d6i sau magma kha sau séc nhu felspat
hoé (microclin hod), thach anh ho4; greizen hoé co
lien quan voi cac bi€u hién quing hoi thiéc, phd
bien kha rong & khu vuc BicDa Lat [11, 12].

b. D#c diém thach dia hoé

Thanh phdn ho4 hoc (% trong luong) va céc
nguyén t6 hiém (ppm) trong t6 hop granit cao
nhom tudi Creta muodn theo cac miu chudn thuéc
cac khéi Cam Ly, Trai Mat, Sudi Vang, Datanky,
Ma Ty, Ca N&, Ninh Hoa, Nai Le, Santa Maria dugc
thé hién trong bdng 2.

Cic da co ham luong SiO, bién thién hep
nhung dat gia tri tuyét doi kha cao, trung binh
75,49 % (dao dong trong khoang 71,87+78,00 %),
hodn toan gidng v&i granit vo. Téng kiém
(Na,0+K,0) trung binh 7,88 % (7,21+8,32 %), téng
sit (Fe,03+FeQ) trung binh 1,29 % (0,37+3.,69 %).
Trén biéu dé Streckeisen,1979 (hinh la) hiu heét
ciAc miu nim vao trudng monzogranit. Granit cla
t6 hop thuoc loat voi kiém cao kali (hinh 1b) vdi
kali thuong troi hon natri. Ty s6 K,;0/Na,O trung
binh 1,34 (dao dong trong khoang 0,81+1,81). Cac
d4 ludn bdo hoa nhom va qua bdo hoa nhom. Theo
chi s6 Shand (kink 1), hdu het da ndm trong trudng
c6 do chita nhomni cao. Theo tuong quan giita chi s6
mdu (CI) va chi s6 bdo hoa nhom (A), ching thuoe
vé kiéu granit biotit, granit hai mica, granit sang
mau (hinh 1d).

II. NGUON GOC VA DIEU KIEN THANH TAO

1. T8 hop di nii Iira véi kiem chi yéu felsic hé
ting Pon Duong

Vé ngudn goc thanh tao cua cic da nii lira Don
Duong, cc tai lieu phan tich nguyén t§ vét cho
thdy chiing c6 lién quan dén bdi canh hat chim.
Trén biéu dé phan loai cla Pearce (1984) cic da
nii lira Pon Duong déu nim vao trudng VAG - ¢
lien quan chit ché véi granit cung nai Itra cla ria
luc dia tich cuc Creta mudn déi Da Lat.

Hanh vi cic nguyén t6 vét cia cac da nii lda
Pon Duong thé hién hai yéu t6, mot mat vira co
ngudn goc sau tir Manti, mat khac lai ¢ yéu t6 vo
clia magma nguén. Cic nguyén to dat hiem c6 do
hinh d6c & d4t hiém nhe va gdn nhu ndm ngang doi
v6i dat hiém nang, c¢6 biéu hién yéu di thuong am
clia Eu. Cac nguyén t6 vét khac bién thiénsmanh va
6 xu thé déng hanh voi granit ndi mang.



- L wsdo 69 - == A ;i VE LL 90 2L 60 B0 L't 220 YL 020 - 050 0't 050 OV'E GE0 OE'v 64l OL'S ueiboona 9ZNASE
v ¢ ezvo'o 1 €00 oL g € E¥'6 05 ZE LZ €1 vz 9% 180 g 60 /'S 96'L 66 9% 26 €0 96 0Obr S0} moiq juery  egL-INA9E
1 L vO¥L'0 69 €00 09 @8l € €l L8 V€0 LL ¥V 2t S5 190 Lt 90 6€ velL L. ¢V L2 8¢'0 66'8 L'9E 66 ay 9235019 JUBID  BLZ-TNAYG
1 L 9EkL'0 8¢ 2Z0'0 St 41z '8 9v L0 1z ¥ €L SF 80 SS 60 G 8} €8 ¥l S8 ¥0 €98 €8¢ +'04  nw-quesBoons BOZ-INA96
- - 09g00 - P = = S €L €€ - - - €t ¥ 60 99 ' z - i'zL 0z 99 1'0 s8 09z - Juesboona ApL-vl
L 9 IEI00 6 €00 22 0Z 0L 80z 8¢ P8t b5 27 vy €2 S9L VIl 0T Vel 66'v ¥'SZ L'v 80z 80'0 21 A A usziaib y-q el ag|L-INAE
1 L Zogoo 21 60'0 VI 6L ¢ 8L ¥S 200 le 8L 6T 6% 8L 6L €1 €8 9 €Y ST Z'S) €L'0 €'l G6r 827 qUodIMoIqlueID  gGgL-TNA9IG
L € €600 €5 S00 80 02 € 8€ €6 €0 0f 9 9e SY 00 8 €1 99 10t Sk 97 £'€l 00 686 S8z Lol qy 92 MoIq NuBID  BGL-TNAYG
1 L 68600 98 20> 2V L £ 9€l v 100 Sz It &% 8¢ 280 8S 60 €S LI 6L €L V. SZ0 S8 GG €' qu 92 WoIq JIUetD)  BgL-INAIE
L S SE6E'D 1S 100 9Z 41 € /86 1€ 800 62 14 1T @€ 950 LT 90 oF 12’ 8's 0L 26 €90 Sy €0z 89 qy 9o MoIq IUBID  BOL-TNAYS
ON M -3 N PD Y e ®pg N Ul 1§ aa L el W M 9k wi 43 o4 Ag 9L po M3 ws pN g gp ug) new ndy os
CTlv Z€C 60E 28 ¥l 06 EF EEL @Ol OF 08 2z - - 090 0L'0 900 ¥O'v 8Lt 68'0 L0'0 0S0 06'0 LV'O 067k 9L'0 Ov'bL lueiSoona 9ZNAGE
VIR Sl 49 L vb BB 26 76 L'76T L) 62 b 262 85I SED OL'D 100 JZ'C 66'C 08'0 LO'0 LO'0O 0Z'0 820 02'Zk 60'0 00'8L Holg iuels  ez)-INA96
TV BBE  J0Z 8L 6 ¥6 It €Il Ebz G¢ 8L S 08/ bEL SE0 010 00 Z6'7 OL'E OV'L L0'0 02'0 020 5’0 OZ'EL 810 OV'S. quoo HoIq HUBID - eLZ-TNAYE
1’88 S6E LOZ ZL SI 8 Sv 00l 8vE el 06 v 60E 8S€ 0Z'0 OL'0 200 LI'S €£8'Z OL'L 100 OL'0 02'0 S0 09'Zt ZL'0 Ov'2Z.  Nhw-qyueiBoone B0Z-INAS6
08 g ¥Z  ¥ZL eE v 99 - 008 . = 2| = T OBED - 2E'0 SB'Y LE' IS0 100 0S'0 8L 8Y'0 0Z'EL ZL'0 09'Ss Iuesboona ALl
669 1'5z2 05 9 6F U6 LE LE VIE BLZ S0 £ €2 ZE SE0 010 L0'0 8% GL'T 0Z'0 LO'O LO'0 OL'O ©2'0 09ZF 90'0 0222 uszipiB (-q eI 3GL-INAYE
€L GEV POL 0L €L S8 L. 9r GEE 260 6) P o0l 956 60 O0L'D 10'0 Z8'v LL'E 08'0 LO'0 OL'0 0Z'0 LD 0ZZh 0L'0 0G's7 qy 90 InoIg URID  gGL-TNAYG
228 B'VE b9 b6 68 w8 L'vZ Z'USE 190 £0L S 06k b SED OL'0 100 06’y GL'E 08'0 L0'0 OL'O OE'0 $S'0 0S'ZL 14'0 ObZZ 9y 92 poiq juels EGL-INAGE
Z0. LOE PEL  bL OL 98 OF /69 S'E6Z 190 L'sl § 982 €19 G20 OL'D €00 90'S SL'E OM'L - OL'O 00 S0 062 bL'0 06'S. QY02 Jioig)uelD  egL-INAYE
665 1'/Z P92 €2 L 16 [Z Wb BZZ 12 922 o 687 LOS SE'0 OL'D 200 €Y LZ'C 06'L 0S'0 06'0 680 0Z'PL 220 09'Z.  qu 00 MOIG JUBID)  BOL-INAGE
D 1 A D AN Z A s ad US uZ 95 1D 4 NAN -OH ‘O'd OB 0N O8O OUR OBIN 593 ‘o4 ‘Ofiv ‘ol ‘ois ep uay new naiy os
1E7 B@ 1I0p UGNW Bja43 1om woyu oeo yuelh doy o) Buosy (wdd) waiy o3 uafnbBu oeos ea (jj9,) 26y eoy ueyd yuey ) ‘7 w_:.zm.

~ 5 S LEL L' 3 i = - g S0 ¥6siEl Mz % i i - - i 5 = = = A - oep yn) Livid
E8L0 00 97 8 € 9% zZ 0 IE 590 S0 S 190 by 90 v WL Vi YL 6L 8Y0 Z'®8 68 vOL 88 6op oAy e6Z-INA9E
950 v0'0 €2 8Lz st 96 €0 € 80 S0 L'v vw'0 67 0 6T 860 8v 60 IL'S 60 2Z'S i've v'9  9'ts g'sz WoAiinL  59z-1NA9G
2990 SO0 S¥ 6L Z €S £ 00 82 860 S0 8% 180 t's 80 2% 9L '8 ¥I €8 12 84 296 t'6 508 L'y Ioep Nl 99Z-INASE
EEY'0 900 86 61 ¢ 8€ 2L PO BZ 450 2V SV 80 SE S0 e 2L ¥9 1L 89 G660 J'9 Z'z¢ '8 €z Lg wohiyn|  egz-INA9E
8¥20 100 95 9L € 99 | 60 zL'AL 19'0 60 6S ZE0 ¢ €0 2z 690 ZE€ 90 ¥ 80'k 18'v S6'22 1L'9 ges L'z HOBp 41 BGZ-INAGE
ZvI0 900 ZL 0z € 9t LI 8z0 6z 190 S0 9% €0 €Z ¥O0 €2 80 ¥v 80 9V gL'l S 6'YZ t¥'9 L'SS 0'/z Jeueibgoyoeq epz-INAGH
0v0'L  10'0 1o 8L z 6z 96 S0 l88l 6'0 €1 91 - 3 1'o - 200 €0 L0 ') 850 SK'Z 66'Cl St €zZ8 2ol oAy B60-INAYE
FeraiiPo) Bvieol bd 0 fur] I8 \aak (L ceL (5 mn GArun 0T S bR ARG Al PS5 T3 Ws PN 1 83 & EpUSL  newindly 0§
S 8Gh = v € 1'8 Lz 68l = 1 d6'e |- - LE0 L0'0 60'0 8LZ OC't 192 60'0 92 ZI'E 98'L 86'Gl 09'0 ¥6'e9 1oep jny Livld
f44 [44 V3 6 €21 01E 98¢ L€l SP'S 6'S9 €L Ol pr S50 0L'0 SO0 6L'C 9Z'% OL'L 000 020 0.0 ¥9'% OBEl 92'0 0B'EL oAy BEZ-INAYG
€ VEb 0L L 01 OVz 81 €L 6LV 8¥9 L o2 Ly 09'h OL'0 EL'0 22t 88'L 0ZZ OL'0 OE'L 08'F Lg'l 09'tl S¥'0 00'2L Woklyni 29z INAGG
€l €59 Ll 8 Ol 0Sy 9SE SEL vZ 08L L L zeb 020 02’0 21’0 &'y 9L€ 09T 000 OL'O OL'0 €87 Ov9L BE'D 0949 IoBp Nt HYZ-INAGG
9l VEE 6L Lt L 0'Se S9T 68 JSE Z'€9 PL 0Z ELE 0L 0v'0 80'0 06'L ¥H'E 0SZ 0L'0 OE0 0L'0 96'Z O6CL SZ0 Ob'el Hokiny  e9zZ-INA9E
91 8€S v 9 Pl 06 €0 S89'€6 €6'F LS 6 6L 082 090 0.0 0L'0 LE'Z €8'¢ 02'S OL'0 OL'L 0Z'F €8'S 027k b0 09'99 HOEP NI BGZ-INAGE
£ S8E 9 ¢t ¥0L 0'6F €OE SHL 't 9'6L YL OL €¥P 00Z O0L'0 SL'O S9'Z ov'e OL'v 0L'0 08'h OL'E IS'L 09l 090 08'Z9 JEuEld oo jved erZ-INASE
[«4} 66y 1z L1 €L 07 w2 629 90S LS L 68 0z OL'} 0'0 ¥0'0 00'v 02’z 08'0 10'0 0Z'0 0S'0 60 OF'pl 0L'sL oAy es0-INA9E
J 8 % N Z A 55 @ U Uz %5 8 3 NWN -OH ‘0'd ON ON 0% OUN OBW 0°J 01 oy 0S  epug)  newndyos

Buong upg@ Bugj 3y 2isje) nak nyo wam oA enj 1nu ep doy 9 Buoy (wdd)

wial

4 93 uahnbu o83 BA (3%) 26y eoy ueyd yueyy 7. Sung



18, Quargoli, 1b. Granit =Ilu hach anh
2, Grantt felspat kall, 3u, Bysnogranit
3b, Menzegranit, 4, Granodiorlt
8, Tenail, 6. Syeni felapat kall

&', Byenit thyeh anh « feispat kall

7. Syenil, T, Sysnht thech anh

8, Mongolt, 8. Monzolt thach anh
L3 llunled!mllmnnlnatg!

10, Dlerit@abro/Anarthoalt
10%, Dierll TA/Gabro
TAlAnorthesit TA

A LEZ yd ) \ = <o “
c) ¢ T
5 .L <
s £5 Nhém cao 1
- Co
(o} ZS
F i B
<
3 1
0 -
0 1 2 3
Al;05/(Ca0 + NayO + K,0)
Rb
) Granit bién ddi . Granit ch(fa Sn-W-Mo
e ;

Granit phan di cao

Granit biotit Granit di thudng

-
Granodiorit  Diorit thach anh  Diorit

Ba

...J--

syrn-COLG
9) yn
100 ks A-Granit
0
4
10
1 AT T | O LA e T |
10 100 1000
Y+Nb
e
1000
)
100
3 VAG +
-4

syn-COLG
2

ORG

aaaul ot aaaaul

1 10 100 1000

< KhéiCamly, © KhdlTral Mat,
m Knhdl Ca N,

30

7", Monzadlorll TAIMenzsgabra TA

<« Khdi Ninh Hod,

b) 2 e e e
sk
Bl
o4r
251
z =
1F P
L pat tholeit
o L i salasaala s ol e i
45 50 55 60 65 TO 75
SiO2
d) 150
‘@ 100
Q L.
39
+ 50
9 - Bt
a4
X, afe Bt- Hbl-Opx-Cpx-Ep
S sl 5 t - Hbl - Opx - Cp: P
¢ I ‘g, r
o P, . 4
u 100F§ \Cpx .Hbt Ep 3
1502 A i s
0 50 100 150 200
Ci=Fe+Mg+TI
2500
1. Phan di Manti
2. Trudc va cham
2000 © 3 Nang sau va cham
; 4. Tao ndi mugn i
= 5. Phi tao nui
51500 I 6.Ddngvacham
+ 7. Sau tao ndi 2
S B 3
w1000
I
o~ 4
& 500 - 4+ 8
5 7
o L L ! i L
o 500 1000 1500 2000 2500 3000
R1=48| - 11(Na+K) - (Fe+T)
h) 100 T —TTTT
syn-COLG
-
100
o
4
10

10
Yb+Ta

T T TT T YT T YT

A-Granit

4 KhdlsudlVang, + KhdlDatanky, ¢ KhéiMa Ty

2 KholNiiLe, + KhdlBao Loc



Tuong quan giltta cAc d4t hiém nhe va ning
cling th€ hién tinh phan dj cao clia chling, diéu ndy
thuéng thdy trong cic magma noi ming. Ty s6
(Eu/Eu*) c6 chiéu huéng biéh thién ty 1¢ thuan véi
(La/Sm)y - phdn &nh mirc phan dj cao clla magma.

Hanh vi clia nguyén t6 Ga trong tuong quan
véi cic nguyen t8 tao d4 ciia phun trdo Don Duong
phan &nh chiing thu6c vé magma clia d6i hat chim,
mot phidn c6 mang y&u t& cla magma ndi mang.

2. T6 hop granit cao nhom tudi Creta mudn

Nguyen t6 vét clia t6 hop granit cao nhom tudi
Creta muon phan 4nh chang giéng v6i granit vo.
Tuong quan (Ba-Rb-Sr) cho thdy cic da khéng
thuéc san phdm phan di lien tuc tir Manti ma 14 san
phdm cudi cling clia loat phan di ngin (c6 thé 1a
twong phan, lien quan dén magma mafic kiéu Tay
Ninh, chi cho sin phdm mafic va felsic) (hinh Ie).

Trén biéu d6 R-R; cac miu roi chil yéu vio

trudng sau tao niti (hinh If). Diéu nay kha phi hop-

vGi thue t€ 13 granit cla t6 hop ndy thudc vé giai
doan tién hoa cuéi ciing ciia hoat dong magma ria
luc dia tich cuc Mesozoi muon doi Da Lat, sau qua
tririh tao nii cua ki€u magma cung ria luc dia tich
cuc déo Bio Loc- Nha Trang - Dinh Quan - Déo Ca.

Trén bi€u d6 cac nguyén t5 vét phan loai granit
theo Pearce (1984) cho thdy cic di€ém biéu dién
cla t6 hop granit cao nhom roi vao cac trudng
granit cung nai Ita va granit n6i mang (hinh 1g-j).
Trong trudng granit ndi mang, cdc miu lai thuoc
vé granit ki€u A. Cic biéu d6 twong quan giita
Ga/Al vi cac nguyen t6 chinh theo Whalen (1987)
cho thay cac d4 chi yéu thuoc kiéu A-granit (hinh
2f va g). Tuong quan giita nguyeén t6 vét va nguyén
t6 chinh dugc thé hién trén bi€u d6 hink 2h. Theo

d6 75 % t6ng s6 miu roi vao truong I & S-granit

khong phan chia, con lai thudc trudng A-granit.

« Hinh 1. a) bi€u d6 QAP (Streckeisen, 1979),
b) bi€u d6 Si0,-K,0O (Pccerillo & Taylor, 1976),
¢) biéu d6 chi s6 Shand (Maniar, Piccolli, 1989),
d) biéu dé CI-A (Debon, LeFort, 1983), €) biéu dé
Ba-Rb-Sr (Klecman & Twist, 1989), f) biéu dé R;-
R, (Batchelor & Bowden, 1985), g-j) biéu dé cac
nguyén t6 vét phan loai granit theo b6i canh kién
tao (Pearce, 1984) ctia t6 hop granit cao nhom tudi
Creta muén doi DA Lat. VAG - granit cung ndi lira,
syn-COLG - granit déng va cham, WPG - granit
n6i mang, ORG - granit s6ng niti dai dwong

Mot déc trung thach héa quan trong clia t6 hgp
granit cao nhom tudi Creta muon d6i Da Lat 12 tinh
twong d6i gidu F, Cl va Li clia chiing. Ham lugng F
trung binh 544 ppm (dao dong trong khodng 158 +
1.297). Him lugng Cl trung binh 338,9 ppm (100 +
700). Ham lugng Li trung binh 44,7 ppm (9,0 +
86,0). Hién twong tuong d6i gidu cac chat boc niy
phan 4nh tiém nang chira quing héa cb lien quan
vdi cic qué trinh greizen hoa va nhiét dich khi héa
cla magma nhu thi€c, wolfram, molibden. Diéu
ndy rat phu hop véi tai lieu cla Phan Luu Anh [1]
qua phan tich microzond don khoédng biotit clia
granit cac kh6i Trai Mat, Santa Maria, Ca N4 cho
céc gié tri twong tng (%tl) : F (2,25, 2,07, 1,51), Cl
(0,57, 0,25, 0,18). Biotit ctia khoi Trai Mat c6 ham
luong F gin v&i granit plumazit kim loai hiém
Zabaical [17].

Grariit cla t6 hop nay c6 dac diém chuyén hoa
dia héa 2 mat, mot mat ching c6 xu huéng gin voi
thanh phédn diy dia hoa tholeit luc dia hoac cung
ddo, mat khac c6 biéu hién thién huéng kim loai
hi€ém. Hanh vi cia Rb (ppm) trong méi twong quan
v Ky0 (%tl) cho thdy ching c6 hudng tién hoa
(trend) theo xu thé cla granit c6 ngudn gdc vo [1].

Trén biéu d6 thanh phin cic nguyeén t6 dat hi€ém
c6 thé nhan thdy phd REE gin nhu d6i xtng véi ham
lugng lantanoit nhém nhe cling nhu nhém nang cao
hon chondrit tir 10 dén 100 14n. Cic nguyén t& hi€m
6 d6 hinh kha phang (thoi) nhung c6 di thuong Eu
am tir sdu vira dén kha sau, rat giong voi granit vo
(hinh 2a).

Trén biéu dé cic nguyén t6 vét duoc chudn hoa
theo granit s6ng nai dai duong cic da c6 cac nguyén
t6 vét bién thién déng dang giita 2 kiéu granit cung
nii lra va granit noi mang (hink 2b). Cac nguyén t6
vét khac dugc chudn hda theo A-granit va vai Manti
nguyén thuy cho thdy cic da tuong dsi nghéo Ba,
Sr va Ti, mang tinh chat cla granit nguén géc sau
nhung dugc hinh thanh trong su tuong tac voi vo.

Ty s6 (Eu/Eu*) c6 chiéu hudng bién thién ty lé
thuan véi (La/Sm)y - phan anh mirc phan di cao
cua magma (H.2-C).

Khaio sat cic cip twong quan {(Yb)x-(La/Yb)y}
vd {(Sm)n-(La/Sm)y}, tlirc twong quan gifta dét
hi€ém nhe - dat hi€ém nang va dat hi€ém nhe - dat
hiém trung binh (hinh 2d va ) von 13 nhitng cip
trong quan ndi lén mirc do phan di ciia dat hiém
trong qua trinh két tinh, cho thdy dat hiém nhe
giam dan, con ddt hiém nang tang dn trong qui
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trinh tién héa. Mirc do [am gidu dat hi€m nang
trong granit khéi Trai Mat va khéi Ma Ty manh
hon so vdi granit cuia ciac khoi con lai.

Trén cic biéu dd Ab-Q-Or (Winkler,1979) (hink
2i) vd Ab-Q-Or (hinh 2j) cho thay nhiét do ket tinh
cua céc da dao dong trong khodng 650-685 C, ap
sudl thanh tao dao dong trong khodng 0,5 dén 3 Kb,
K&t qua nay tuong doi phi hop voi nhiét do ket tinh
clia granit khéi Trai Mat (650 °C) va granit khéi
Santa Maria (700 °C) dua theo thanh phén biotit [1].

3. Mién nguon cia cdc thanh tao magma kiéu
tich gian trén cung doi Pa Lat

Kél qua phén tich déng vi Rb-Sr, Sm-Nd, U-Pb
va d"*0 ctia cac 16 hop dd nai ltra thanh phén chil
yéu felsic vd granit cao nhom tudi Creta muon
dugc thé hién trong bdng 3.

Hau hét cic da nai lira Pon Duong co ty s
Rb/Sr dao dong trong khoang 0,23 + 1,35, trong d6
nhi€u miu co ty s6 Rb/Sr < 1. Hai miu tuf dacit &
truong Bédc Phan Ri ¢6 ty s6 nay kha cao, dat tdi 7,0

- 17.8. Ty s6 déng vi nguyen thuy cic da nai lia
ciia he ting déu rét thap, dao dt)ﬂl.‘ mmﬂ khodang :
St/ Sr(i) = 07059 - 0,7067. '“Nd/“Nd(i) =
0,512332 - 0,512352. Ty Ie "*"Sm/"**Nd < 0.1400
(12 gid tri cyc dai cia vo 6n.dinh [1]), dao dong
trong khoang 0,1057 + 0,1267. Tuy nhién gia tri
eNd(1) lai am : eNd(t) = -3,07373 + -2,21281,
chitng t6 magma clia vuncanit Don Duong xudt
sinh tr Manti da bj tron 14n, tirc 13 d3 dwoc 1am
gidu nhe nguyeén t5 vét.

Ty s6 Rb/Sr clia hdu hét cac miu thuoe t6 hop
granit cao nhom déu 16n hon 1, trung binh 5,29
(dao dong trong khoang 0,82 + 14,50), chi ¢c6 mot

< Hinh 2. a) biéu dé cic nguyen t6 dat hiem
(Nakamura, 1974), b) bi€u do cic nguyen t§ vét
dugc chufn hod theo granit séng nii dai duong
(Pearce, 1984), ¢) biéu dé (La/Sm)y - (Eu/Eu®)
chuin hoa theo chondrit cda Nakamura (1974) ,
d) biéu do (Yb)x - (La/YD), e) biéu d6 (Sm)y -
(La/Sm)v dugc chuin hoa theo chondrit cia
Nakamura (1974), f) biéu dé (1000*Ga/Al)-
{(koO+Na,0)/CaQ} (Whalen, 1987), g) biéu 48
(1000*Ga/Al)-(K,0/MgO) (Whalen, 1987), h) biéu
do (Zr+Nb+Ce+Y) - {(K,0+Na,0)/CaO} (Whalen,
1987), i) biéu dé Ab-Q-Or (Winkler, 1979), j) biéu
d6 Ab-Q-Or (Tuttle & Bowen, 1958) ciia t8 hop
granit cao nhom tudi Creta muon déi Da Lat

mdu granit biotit ¢ Damnky ch Rb/Sr = 0,82, Ty s6
déng vi nguyén thuy VS *Sr(i) clia cac d4 granit
co su dao dong 1on trong khoang tr 0,703368 den
0,708787 mang ngubn gbc sdu song bj tai nong
chdy trong vé. "*Nd/"*Nd(i) dao dong khong 16n,
tir 0,512350 dén 0,512386. Ty le "¥'Sm/'**Nd & 3
mau cao vuot qua 0,1400 (granit Sudi Vang, Trai
N]dl Cam Ly), 5 mlu con lai déu c6 ty le

"'Sm/"**Nd nhé horn gia tri nay. Do vay nguén gdc
ctia to hop granit nay khé co kha nang hodn todn
chi tir cac chét liéu metapelit thong thudng cua vo
luc dia 6n dinh (d4 phién, gnei) biéu na} rit phu
hop véi tai lieu thuc t€ clia cac tac gla la trong
granit cla té hop quan sat thdy chi yéu 1a cac thé
th di magma mafic hon, con cic thé t da
metapelit thi rdt hiém gap.

Cac duong dang thoi doéng vi Rb-Sr va U-Pb
clia vuncanit Don Dwong va granit cao nhom vdi
dudng co ban khodng 80-90 tr.n duoc thé hien tren
cac biéu d6 hinh 3a va b.

Trén cic biéu do hinh 3c-g thé hién rd mién
nguén cla magma thuoc cic doi twong nghién ciru.
Chang nim gin EMI (Manti glau nguyén to vét
kiéu I) (hinh 3c) va tién dan vé EMII (Manti gidu
nwuyen t6 vet kiéu II) (hinh 3d va f), co nghia 13
nguoén magma cla cac da xust sinh chi yéu do
nong chdy timg phdn 16p v6 va di duge 1am gidu
céc nguyeén t6 vét. Cac da c6 mién nguén 12 Manti
da bi tron 14n (hinh 3i) (theo Li X. H. & McCulloch
M.T., 1998). Chang xuat sinh tir mién 1o 13 Manti
da dugc lam gidu (EM) hodc tir mién vé tuong d6i
nong (eNd ¢6 gia tri am = -3,11441 + -2,21281)
(hinh 3g). Xu th€ hén nhiém v4 cla ching dugc
thé hiénrd trén bidu d6 hink 3k (phdng theo Zindler
& Hart, 1986).

Bi€u d6 twong quan giita déng vi stronsi (Sr) va
oxy (O) ctia vuncanit Don Duong va granit cao
nhom (xit 1§ theo phuong phap clia James, 1981)
da cho thdy ching 1a sdn phim ctia mién nguén
1a Manti da bi hén nhiém va cung 1a san pham bi
anh hudng manh mé clia mién vd bi hén nhiém
(hinh 3)).

Cac tinh chat thach hoa va dia héa dong vi clia
cdc doi tugng nghién ciru phan anh, mot mat chiing
thuc vé mot ria luc dja tich cuc, mat khac lai
mang tinh chét clia mot doi tich giin noi mang
ngay trén cung ria luc dia néi trén. Diéu nay hoan
toan khéc véi Andes, noi dién ra cic qué trinh nén
ép G ria luc dia 14 chi yéu.
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vI TRI TUO!

Céc thanh tao ndi lra cua he tdng Don Duong
pht bat chinh hop goc trén cac trdm tich udn nép
tudi Jura gifta chia he tdng La Nga bj bién chat simg
ho4 rdt manh, quan st rdt rd O cac khu vuc song
Pa Nhim - Bic Da Lat [11], Nai Lang Bian [11].
Bé mat bt chinh hop goc con thé hién rat 16 & khu
vuc tuyén dap hé Da Nhim - Lac Binh - Lac Lam.
& cic vi trf ndy, cac da thuoc phdn thap nhat cia
he ting phi truc ti€p lén granitoid voi kiém cla
diy phan di dai Dinh Quén - Déo Ca. Tai day trong
tap cudi két day co sO cia hé tdng, cc hon cudi
chiém (50-70 % thé tich da) c6 do mai tron va lua
chon r4t t&t, kich thudc tir (1-2 cm) d&n mot vai
decimet, duong kinh c6 thanh phan chd yéu 14 cic
trdm tich luc nguyén clia he ting La Nga (tudi Jura
gilta bi bién chat simg hoa, sdn dom rdt manh), it
hon‘cod su tham gia clia cic hon cudi granitoit voi
kiém (kiéu Dinh Quan - Déo Ci) bi phong hoa rdt
manh. Ngoai ra cic d4 nii lira ciia hé tdng con bi
xuyeén cat bdi granit cao nhom tudi Creta muon,
quan st truc ti€p & cac khu vue Dac Trong, Lam
Hi, Bic Da Lat [11]. O cac vi tri ndy, cic da ndi
lira cha he tdng bi bién ddi silic hoa, bién chat
nhiét (simg hoa), felspat hoa, thach anh hoa rit
manh |11, 12]. K&t qua phan tich tudi dong vi
phong xa cic da dacit va ryolit ciia h¢ ting & khu
vyc triing Don Duong tai Hoa Ky va Ha Noi bang
phuong phap Rb/Sr va K/Ar cho céc gia tri dao
dong trong khoang 76 + 100 tr.n (bdng 4).

« Hinh 3. Biéu d6 dudng dang thdi dong vi Rb-
Sr (a) va déng vi U-Pb (b), c-f) biéu dd cac ty s6
ddéng vi (cic mién nguén theo Zindler & Hart,
1986 : DDMa - Manti nghéo kiéu a, DDMb - Manti
nghéo kiéu b, EMI - Manti gidu kiéu I, EMII -
Manti gidu kiéu 11, PREMA - Manti thong thuong,
BSE - thanh phin silicat trung binh cta Trai Dat,
MORB - bazan song nii giita dai duong, HIMU -
Manti c6 ty s6 ““U/“Pb cao), g-h) biéu do
1*"Sr/*Sr)- eNd(t)] (Zindler & Hart, 1986), i) biéu
dé (147Sm/144Nd)i - End (theo X.H. Li & M.T.
McCulloch, 1998), j) biéu dé tuong quan giita
déng vi Sr va O (theo phuong phip cua James,
1981) clia cac thanh tao magma kiéu tich gian
trén cung ria lyc dia tich cuc Mesozoi muon doi
Pa Lat

Cac thanh tao xam nhap granit cao nhom trong
t6 hop nghién clru c6 quan hé xuyeén cét rd rét, gitt
thé ti, gay bi€n chat nhiét tiép xlc khd manh céc
thanh tao nii Ita cua he tdng Bon Duong [11, 12].
Két qua phan tich tuéi déng vi phong xa cic da
thuoc déi twong nghién cttu o cic khoi Cam Ly,
Sudi Vang, Trai Mat, T2 Nung, Phi Son, Chtra Chan,
Nui Le, Song Dinh tai Hoa Ky, CHLB Dirc, Nhat
Ban, Ha Lan va Nga bing cac phuong phap Rb/Sr,
K/Ar, Ar/Ar, vét phan hach zircon cho cac gia tri
dao dong trong khodng 68+100 tr.n (bang 4).

KET LUAN

Cac thanh tao nii ltra voi kiém chu yéu felsic
hé tang Pon Duong va granit cao nhom tudi Creta
muon doi Pa Lat mang nhiing nét dic thi cla dai
pluton - ni lira ria luc dia Creta Nam Viét Nam :

Cac da nii 1ta cia t6 hop Don Duong thudc
mot ddy phan di lién tuc voi thanh phan felsic
chiém wu thé ; thuoc loat voi kiém cao kali, cao
nhom, c6 lien quan chit ché voi béi canh hat chim.
Hanh vi cac nguyeén t6 vét clia ching, mot mat vira
¢6 ngudn gdc sau tir Manti, mat khac lai ¢ y&u to
vé clia magma ngudn. Cic nguyeén t6 dat hiem co
tinh phan di cao, mang ding ddp cla magma noi
mang.

Ciac da granit cao nhom thudc loat voi kiém
cao kali, cao nhom, gidu silic 12 san phéim cla loat
phan di ngin. Theo thanh phén cic nguyén to vét,
chiing dac trung cho granit c6 ngudn goc sau, nhung
duoc hinh thanh trong sy tuong tac voi vo, mang
mot 6 tinh chat cla granit noi méang (A-granit),
leicogranit plumazit kim loai hiém.

V& dia hoa dong vi, cic thanh tao magma trén
déu cb cac ty s6 *Sr/*Sr(i) thap (0,7033 + 0,7087).
Ty s '"¥*Nd/'**Nd(i) co su dao dong khong 16n
(0,51233 + 0,51238), eNd luén mang gid tri am,
chimng t6 magma cta chiing xudt sinh tir mién 16 13
Manti da duoc 1am gidu hodc tir mién v6 véi xu thé
hén nhiém kha rd.

Nhu vay cac thanh tao magma thanh phin
felsic cao nhom tudi Mesozoi muén d&i Da Lat
thuoc vé bdi canh ria luc dia tich cuc Creta Nam
Viet Nam, mang tinh cach kha dac thu, d6 12 su ton
tai déng thoi hoat dong hat chim va cang gidn trén
cing mot mién thudc cling mot cung magma.
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SUMMARY

Petrology of tate Mesozoic arc extension ignous
type of Da Lat zone

The analysis results of Late Mesozoic, high
alumina, felsic igneous rocks of Da Lat Zone
indicate that they have volcanic arc signature of
South Vietnam continental margin as well as
extension zone characteristics upon that
continental margin.

The calc-alkaline mainly felsic volcanic
rocks of Don Duong association are
differentlation products being predominantly felsic
composition. They belong to hijgh potassium calc-
alkaline series, high-alumina rocks, typical for
subduction related setting. The trace element
pattern indicates not only mantle origin but also a
likely crustal origin. The REE pattern is highly
differentiated among which there is a slight
negative anomaly of Eu suggesting within plate
character. The Ga behavior represents subduction
character and partly intracontinental plate feature.

The high-alumina granite association
represents calc-alkaline, high-SiO, features being
product of a short differentiation. The trace element
characters reflect deep origin granite interacting

38

with crust materials. They have several chemical
features of within plate granite (A-type) and rare
metals-bearing plumazite-leucogranite. Eu/Eu* is
proportionally varying with (La/Sm), reflecting high
level differentiation of magma. The rocks have
typical negative anomaly of Eu..

Isotopically, the above mentioned igneous
rocks have low initial ¥Sr/*®Sr (0.7033 - 0.7087)
and (143Nd/144Nd)i varies in a small interval
(0.51233 - 0.51238). eNd value is always negative
suggesting the magma derived from an enriched
mantle or crust contaminated mantle.

The rock ages’ informations : The Don Duong
volcanic rocks are unconformably overlying the
Jurassic folded, strongly contact metamorphosed
sedimentary rocks and Dinh Quan - Deo Ca long
differentiation granitoids. The Rb - Sr and K - Ar
isotopic ages of the volcanic rocks are ranging from
76 to 100 Ma and those of high - alumina granites
vary from 68 to 100 Ma (Rb - Sr, K - Ar and Ar - Ar
methods).
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