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Tém tit: Dua vio cdc di liéu nghién civu dinh lwong vé mdt dia chdt - cdu triic va thanh
phan vit chat, cac thanh tao granitoid trong mong cdc mo Rong, Bach H6 va viing phu cdn
thudc bé Ciru Long dwge chia ra 4 kiéu nguon goc :

1. Kiéu magma cung ria lyc dia sau va cham tuéi T3-J1, bao gom to hop da phan di tir
trung tinh dén Jelsic, lién quan dén hoat dong ciia doi hiit chim, ¢6 nguon goc sdu tir manti
dd bi hon nhiém manh véi vo: IRsy= 0,70448; IRna = 0,512207; exna= -2,86, thudc kiéu I-
S-granit. Tudi dong vi ciia ching la 17845 - 22245 Tr.n..

2. Kiéu magma cung ria luc dia tich cuc tudi Ki, bao gom 16 hop dd phan di tir mafic,
trung tinh dén felsic, co lién quan chat ché voi, boi canh hit chim. Hanh vi cac nguyén 10
vét phan_anh ching xudt sinh tir magma c6 mién nguon manti, phan nao da bi tron lan va
hon nhiém véi vé. Cac dd c6 IRs: thap (0,70645 - 0,70695); IRna= 0,512309 - 0, 512361;
ena = (-3,43)-(-1,92) véi “'Sm/*Nd = 0,098 - 0,1238 chitng t6 magma ciia ching xudt
sinh tr manti da dwoc lam giau voi xu thé it nhiéu bi hén nhiém va tron lan. Tudi dé‘ng Vi
cua chung la 11145 - 143,80 Tr.n..

3. Kiéu magma tach gian trén cung ria luc dia tubi Ka, bao gom ) ' hop da granit cao
nhom loat voi- klem cao kali, giau silic. Theo thanh phan nguyén té vét, chiing ddc trung
cho granit ¢6 nguon goc sdau, nhung hinh thanh trong si twong tdc véi vo, mang mét so
tinh chdt cia granit ngi mang (4-granit). Cac da c6 IRsr = 0,70712; IRng = 0,512343; ena =
-3,54, chimg to magma cia ching xudt sinh tir manti da dugc lam giau, hodc tir mién vo
V6i xu thé hon nhiém va tron lan gita magma nguén manti va magma nguon vo trong boi
canh tach gian trén cung ria luc dia cia déi hit chim. Tudi dong vi ciia chiing c6 gid tri
7845 - 11545 Tr.n..

4. Kiéu magma khéng tao mii tuéi Paleogen, bao gom 2 to hap da lm?’ng thuec: felsic (cé
IRsr = 0,70639; IRng = 0,512532; eng = -0,81), xudt sinh tir mién nguon la manti da bi bién
chdt trao doi, giau nguyen 16 vét kleu EMII va mafic (co IRsr= 0,70614; IRng=
0,512606; avg= -0,23), xudt sinh tir mién nguon la manti, co thanh phan tuwong ung voi
mién nguon chondrit dong nhat.

MO PAU

Sau khi phat hién ra céc tich tu dau khi ¢ gia tri cong nghiép va khai thac & cac mé Bach HO,
Réng, Rang DBong, Ruby, ..., phat hién ra cac biéu hién dau khi & cac cAu tao Tam DPao, Vai Thiéu
(bé Ctru Long), & mo Pai Hung, 21-S-1S va cic ciu tao khic & bé Nam Con Son trong tang mong
granitoid, thi cong tic nghién ciru ¢4 mong nit né chira dau ¢ bé Ctru Long dugc day manh. Cac
van d& da dugc dé cap nhiéu nhét 1a: ngudn gdc hinh thanh ddi nit né trong da méng granitoid [3,
12-15], dic diém dia chét va anh hudng ctia chung t6i tinh chit thim chira ciia d4 mong [16], dac
diém nut né, dut giy d4 mong granitoid [7], thanh phan, didu kién thanh tao d4 méng va tudi cia



ching [1, 5-8, 10, 16], qua trinh bién chét trong d4 moéng granitoid [11], do rong hiéu dung cua da
chira trong mong [4, 9], lich st phat hién va co ché hinh thanh than dau trong d4 méng trudc
Kainozoi [2], V.V..

Tuy nhién, ciing phai thira nhan rang, néu cac van dé néu trén da duoc quan tim thich dang va
da dat dugc nhiing thanh tyu to 16n thi viéc nghién ctru thanh phan vat chét cta granitoid trong
mong, hay noi mét cach khac 1a di séu vao ban chit ctia chung, chua duoc cha ¥ toan dién. Cho
dén nay, phan 16n céc cong trinh nghién ctru mdi chi dumg lai ¢ viéc mo6 ta thach hoc cac phire hé
theo thoi gian, con ban chat thanh phan, ngudn gdc va diéu kién thanh tao cta chiing mai chi dugc
xem xét chu yeu dua trén cac tai li¢u con mang nang tinh chét dinh tinh.

Cho dén thoi diém hién nay, hau hét cac nha dia chit déu thira nhan réng, mong cua bé Ctru
Long, trong d6 ¢6 cac mo Bach H6 va Rong, 1a mot phan cua luc djia Nam Viét Nam; lich sir tién
hoé dia chat cua nd khong thé tach roi khoi lich st phat trién dja chat cua luc dia Nam Viét Nam.
Cac thanh tao granitoid trong mong cua cac mo trong bé Ctru Long dugc thanh tao trong Mesozoi
(tir Trias muon dén Creta mudn). Hoat dong magma xam nhap Mesozoi ¢ déy (chu yéu vao
Mesozoi mudn) vo ciing manh mé, tao nén cac to hop da phong pha va da dang, c6 thanh phan
thay ddi tir mafic téi felsic va 4 kiém. Hau hét chung thudc loat magma voi-kiém (CA), c6 lién
quan véi doi hut chim (subduction).

Trén co so két qua phan tich dinh lugng cac nhém nguyén t6 (chinh, phy, vét, dong vi), duge
xac dinh bang cac phuong phap phén tich hién dai ¢6 do chinh xac cao (nhu kich hoat neutron,
huynh quang tia X, dong vi Rb- Sr, Sm-Nd, U-Pb, Pb-Pb, ...) trong nhitng ndm gan day, két hop
v6i cac dit liéu nghién ciru chi tiét vé mit dia chét - cau triic va thanh phan vat chat (khoang-thach
hoc, thach dia hoa,...), cac thanh tao granitoid trong mong cac mo6 Bach H6, Rong va ving phu
can thudc bé Ctru Long dugc chia ra 4 kiéu ngudn gdc, d6 1a: 1/ Kiéu magma cung ria luc dia sau
va cham tudi Ts-J1; 2/ Kiéu magma cung ria luc dia tich cuc tudi K1; 3/ Kiéu magma tach gian trén
cung ria luc dja tudi Ko; va 4/ Kiéu magma phi tao nai tudi Paleogen.

I. KIEU MAGMA CUNG RIA LUC DIA SAU VA CHAM TUOI TRIAS MUON - JURA SOM

Di chi ciia cung magma sau va cham tudi Ts-Ji trong mong cac mo Bach HO, Rong thudc bé
Ctru Long con dé lai kha it, d6 14 to hop granitoid voi-kiém dugc Pham Huy Long [7, 16] md ta
trong phtrc hé Hon Khoai. Cac d4 phan bd chu yéu trong cac giéng khoan thudc ria DN vom Bic,
ria DB va ria N vom Trung Tam ciia mo Bach H6 va trong mot s cac giéng khoan & cac do sau
khac nhau ctia cac mo Rong va Bach Ho.

Granitoid cua td hop 1a san phém cua loat phan di lién tuc (Bang 1) tir monzodiorit thach anh,
granodiorit, tonalit, adamelit t6i granit (Hinh 1A). Trong thanh phan cac khoang vt mau co sy
tham gia cua biotit va hornblend. Cac khodng vat phu déc trung thudong gdp 1a sphen, apatit, zircon
va ilmenit.

Céc da thudc loat voi-kiém cao kali (Hinh 1B), vira nhém dén hoi cao nhom (Hinh 1C), thudc
kiéu granit sau tao nai (Hinh 1D).

_Trén biéu d6 twong quan cac nguyén t vét theo Pearce (1984, 1996) (Hinh 2) cac da cua t6 hop
déu nam ¢ truong VAG (granit cung nui ltra) - kiéu post-COLG (granit sau va cham).

S liéu nguyén t vét con rét khiém t6n, cho két qua dugc phan anh trén Hinh 3A va 3B. Qua
do, taco thé nhan thay nguyén t6 dat hiém c6 d6 hinh hoi ddc, c6 di thudng 4m cua Eu. Cac nguyén
to vét khac déu giau hon mién ngudn chuin hoa, trir Ta, Nb, Ce, Hf, Zr, Sm va Yb, c6 ham luong
gan ngang v4i granit séng ndi dai dwong. P hinh ciing cho thiy ching c6 thanh té déi hit chim



(subduction zone component - SZC), tirc 1a ¢6 di thuong am cua Ta va Nb so v6i cac nguyén tb
trude va sau chung. Piéu nay rat dic trung cho granitoid cung magma - san phim cta déi hat
chim. Hon nita cac nguyén t6 vét bién thién déng hanh twong d6i chit ché v6i granit cung magma
cua ria lyc dia tich cyc (theo Pearce, 1984), cling phan anh cac da cua td hop c6 lién quan dén hoat
dong cua d6i hat chim. Theo Chapell & White (1983) va Whalen (1987), cac da thudc kiéu I-
granit. Tuy nhién, di thuong am cta Eu va trong thanh phan khoang vat phu c6 ilmenit va magnetit
lai phan anh su hdn nhiém 16n véi vo cia magma von cd ngudn gdc sau (tir manti trén).

Két qua phan tich thanh phan dong vi Sr va Nd cua kiéu magma nay duoc thé hién trong Bang
1. Céc ty s dong vi Sr ban dau (IRsr) va Nd ban dau (IRng) ciia granit trong giéng khoan BH.425
(3651,3 m) dugc xac dinh 1a: IRsy= 0,70448; IRng = 0,512207 - c6 cac gia tri xép xi so v&i granit
Hon Khoai (IRsr = 0,70578; IRng = 0,512224). end ¢6 gid tri thap: eng = -2,86 - gan giii v6i granit
Hon Khoai (eng = -2,41).

Vé ty s6 47Sm/*Nd, d6i v6i granit trong giéng khoan BH.425 (3651,3 m): 147Sm/MNd =
0,09736; con v6i granit Hon Khoai *7Sm/*4Nd = 0,1388. Ty s6 *’Sm/**/Nd trong céc d4 ciia kiéu
magma nay déu <0,1400 - 1a gia tri cuc dai cia vo on dinh (De Paolo Donald, 1988), qua do ta
thdy cac d4 xuat sinh tir mién 16 1a manti (ena duong) da dugc 1am giau (EM) hodc tir mién vo
twong d6i néng (end Am).

Qua céc sb liéu trén, c6 thé nhan thiy rang, s0 v6i kiéu manti ngheo (DM), ty s0 dong vi Sr clia
kiéu magma nay c6 sy ting cao rd rét va ty so dong vi Nd c6 su giam thap dang ké (Hinh 5).

Céc dic trung dia hoa dong vi Sr, Nd cta ching gan giii voi kiéu manti giau (EM) (Hinh 6A).
Tuy nhién, trén biéu d6 twong quan dong vi Sr-Nd (Hinh 7), cac da roi vao truong “vo lyc dia”.
Trén biéu do tuong quan twong quan trén Hinh 8, cac da thé hién rd 1a san pham tron 1an gila
magma nguon manti va magma ngudn vo. Xu thé hdn nhiém vé va tron 13n ciia chung dugc thé
hién r6 trén biéu d6 Hinh 6B va 6C.

Do d6, dung thé magma nguyén sinh ciia cic d4 da hinh thanh do qua trinh néng chay timg
phan tir nguén manti da dugc lam giau nguyén t6 vét. Granitoid cta to hop nghién ctru mang dic
trung thach héa cia cung magma ria lyc dia tich cyc, tuy nhién, nhu dé trinh bay ¢ trén, du co
nguon gbc sau tir manti trén nhung ching da bi hdn nhiém manh véi vé tao ra nhiing tinh chat vira
gidng I-granit vira giéng S- -granit. Diéu nay dic trung cho granitoid sau va cham (Condie, 1988),
khi déi hut chim da khép ndi hoan toan véi luc dia (va cham mang dé xay ra). Theo quan diém cta
Condie (1988) va Pitcher (1982), thi magma kiéu I sinh thanh vao 2 giai doan cua hoat dong hoi
ty, d6 1a I-granit trudc va cham (con ¢ thoi ky cung dao hodc cung ria luc dia) va I-granit (hay
granit kiéu Caledoni theo Pitcher) sinh thanh vao giai doan nang Ién sau va cham do néng chay
mong két tinh cd, khi toan ving budc vao thoi ky thu gidn. Magma cta to hop nghién ctru mang
tinh chit clia granitoid ria lyc dia tich cuc, nhung lai sinh thanh vao thoi diém cac chuyén dong va
cham dé ngung nghi (Trias mudn), vung nghién ctru da chuyén sang giai doan thu gidn kién tao,
bt dau dugc nang lén va xuét hién 1 ung suat cang gidn. Tom lai, nhin mot cach tong quat, granitoid
ctia to hop ¢ nhiéu tinh chit cia bdi canh sau va cham.

Vi tri tuoi: Két qua phan tich tudi dong vi phong xa bang phwong phap K-Ar tai LB Nga cho
cac gia tri: 2076 Tr.n. (BH.88); 245+7 Tr.n. (BH.405); 242+5 Tr.n. (BH.405); 18845 Tr.n.
(BH.415); 25145 Tr.n. (BH.425); 19445 (BH.442); 19448 Tr.n. (BH.504); 1985 Tr.n. (BH.804);
222+5Tr.n. (BH.813); 210£5 Tr.n. (BH.905); 216+10 Tr.n. (BH.1008); 241+10 (BH.1014); 178+5
tr.n (R.9).



. Mau granit biotit tai giéng khoan BH.425 (¢ d6 sau 3651,3 m) dugc phén tich tai My (1999)
bang phuong phap Rb-Sr cho gié tri 222,07 Tr.n. va bang phuong phap Sm-Nd cho gia tri 221,28
Tr.n. (Bang 1).

Céc ket qua nay hoan toan phu hgp véi cac gia tri tudi cia granitiod Hon Khoai trén luc dia
trong khoang Trias mudn - Jura sém.

Trong Mesozoi mudn, cling nhu luc dia Nam Viét Nam, mong cua bé Curu Long biéu hién nhu
mot ria luc dia tich cuc voi hoat dong magma manh li€t tao ra cac san phém da rét da dang vé
thanh phan va phtrc tap vé ngudn gbe. Cac thanh tao magma trong giai doan ndy 1a san pham doc
déo cta bdi canh kién tao dic biét: mot mit co cac thanh tao dic trung cho d6i hut chim, mat khéac
lai c6 cac thanh tao cuia d6i tach gidn ngay trén cung d6 va gan nhu cing trong mot giai doan, bao
gom hai kiéu magma: kiéu magma cung ria luc dia tich cuc va kiéu magma tach gian trén cung.

Il. KIEU MAGMA CUNG RIA LUC DIA TiCH CcUy’C TUOI CRETA SOM

Xép vao kiéu magma cung ria luc dia tudi Creta sém c6 to hop da xém nhap voi-kiém duoc
Pham Huy Long [7, 16] mo ta trong phurc h¢ Pinh Quan, twong dong véi to hop Pinh Quan - Peo
Ca trén luc dia Nam Viét Nam.

Céc da phan bd rong rai trong cac giéng khoan & phan phia nam vom Bac phan phia béc vom
Trung TAm cta m6é Bach Ho va rai rac & cac do sau khac nhau trong mot s cac giéng khoan cia
cac mo Rong va Bach Ho.

Thanh phéan thach hoc va hoa hoc cta t6 hop (Bang 1) phan anh ching 13 mot diy phan di lién
tuc tir gabbro, gabbrodiorit, diorit, diorit thach anh, monzonit thach anh, granodiorit, tonalit t&1
granit (Hinh 1A), trong d6 granodiorit chiém khéi lwong 16n nhat va c6 thanh phan SiO2 dao dong
trong khoang 63-67%. Trong thanh phan cac khoang vét mau ¢ sy tham gia cua biotit, hornblend,
do1 khi c6 pyroxen. Cac khodng vat phu dac trung hay gap 1a sphen, apatit va zircon, thuong co
magnetit, do1 khi c6 orthit.

Pic trung thach hoa quan trong cta t6 hop 14 tinh voi-kiém va véi-kiém cao kali (Hinh 1B), chi
c6 cac da phan di sém thanh phﬁn mafic 13 biéu hién tinh chat tholeiit cua loat magma. PJ chtra
nhom trung binh dén hoi cao nhom (Hinh 1C). Cac d4 thudc kiéu granit phan di tir manti hoic kiéu
granit trude va cham (trong giai doan hut chim) (Hinh 1D).

Khao sat hanh vi cac nguyén to vét khong tuong hop va kha tro 1a Y, Yb, Ta, Nb trong
granitoid cua to hop theo phuong phéap cua Pearce J.A.;1984,1996 (Hinh 2) cho thdy chung hoan
toan roi vao truong VAG (granit cung nui lira) thuge b01 canh cung ria luc dia tich cuc. Trén biéu
dd Hinh 3B, cac da c6 cac nguyén to vét bién thién dong dang véi granit cung nui lira kiéu Andes.
Chung c6 sy bién thién manh vé6i @6 hinh kha ddc, v6i di thudng 4m ciia Ta, Nb so v6i cac nguyén
t6 dung trude (Th) va sau (Ce), rat dic trung cho cac thanh tao magma lién quan v6i bdi canh dia
dong luc ctua déi hat chim.

Céac nguyén to dat hiém cua td hop bién thién rat yéu va mang dic tinh chung 1 giau nhom
LREE so véi nhém HREE. D6 hinh déc trung v61 su giam nhe cua dét hiém nhe va sy binh 6n cua
dat hiém ning (duong biéu dién gan nhu nam ngang) (Hinh 3A), rat phu hop vdi cac da co ngudn
gde manti. Tuy nhién, biéu hién di thuong 4m rat nhe cua Eu phan anh ching xuét sinh tir magma
c6 mién ngudn manti phan nao da bi hén nhidm véi vo.

Ty s6 (Eu/Eu*) trong cac d4 ludn c6 chiéu hudng bién thién tuyén tinh ty 16 thuén v6i (La/Sm)n,
phan dnh murc phan di cao cia magma (Hinh 4A).



Trén cac biéu dd tuong quan gilta cac nhom dat hiém {(Yb)n-(La/Yb)n} va {(Sm)n-(La/Sm)n},
tire twong quan gitra dat hiém nhe - dat hiém nang va dat hiém nhe - dat hiém trung binh (Hinh 4B,
4C) von la nhimg cdp twong quan ndi 1én mirc d6 phan di cua dat hiém trong qua trinh két tinh,
cho thay dat hiém nhe c6 Xu thé giam dan, con dat hiém nang va dat hiém trung binh c¢6 xu thé
ting dan trong qua trinh tién hoa theo dudng bién thién tuyén tinh kha doc.

Két qua phan tich thanh phan dong vi Sr va Nd cua kiéu magma nay duoc thé hién trong Bang
1. Cac ty s6 ddng vi Sr va Nd ban dau (IRsr, IRng) ciia cac da co sy dao dong khong 16n: IRsr=
0,70645-0,70695; IRng = 0,512309-0,512361 voi gia tri end bién thién hep (-3,43)+(-1,92), thap
hon d6i chit so voi granitoid kiéu Dinh Quan trén luc dia. Ty s6 *’Sm/***Nd dao dong trong
khoang 0,098-0,1238. Ty s6 **’Sm/*Nd trong cac d4 cta kiéu magma nay déu 1a <0,1400 — tuong
ung gia tri cuc dai cia vo on dinh (De Paolo Donald, 1988), qua d6 ta théy cic da xudt sinh tir
mién 16 1 manti di duoc 1am giau (EM) hodc tir mién vo twong ddi néng (end am).

Qua cac sb liéu trén, ta c¢6 thé nhan théy rﬁng, so vé6i kiéu manti ngheéo (DM), ty ) déng Vi Sr
cua ki€éu magma nay co su tang cao rd rét va ty so dong vi Nd c6 su giam thap dang ké (Hinh 5).

Céc dic trung dia hoa dong vi Sr, Nd cta ching gan giii voi kiéu manti giau (EM) (Hinh 6A).
Tuy nhién, trén biéu d6 twong quan dong vi Sr-Nd (Hinh 7), cic d4 roi vao trudng “vo luc dia”.
Trén biéu dd twong quan trén Hinh 8, cac da thé hién r6 12 san pham tron 1an gilta magma nguon
manti va magma ngudn vo. Xu thé hdn nhiém vo va tron 1an ctia chung duoc thé hién rd trén biéu
dd Hinh 6B va 6C.

Nhu vay, dung thé magma nguyén sinh ctia cac to hop da kiéu cung ria luc dja hinh thanh do
qua trinh ndng chay tung phan tir nguén manti da dugc lam giau nguyén t6 vét tuong tu to hgp nui
ltra Beéo Bdo Ldc - Nha Trang va t6 hop xam nhdp Pinh Quan - Péo Ca trén luc dia Nam Viét
Nam.

Vi tri tuoi: Két qua phan tich tudi dong vi phong xa bang phuong phap K-Ar tai LB Nga cho
cac gia tri: 13245 Tr.n. (BH.404); 13544 Tr.n. (BH.810); 13145 Tr.n. (BH.1106); 111+4 Tr.n.
(R.8). B6n mau granodiorit va diorit tai cac giéng khoan BH.446 (4205,3 m), BH.110 (4462,1 m),
R.7 (3698,2 m), R.14 (3079,6 m) duoc phan tich tai My (1999) bang phuwong phap Rb-Sr cho gia
tri 119,06 Tr.n., 143,80 Tr.n., 128,71 Tr.n., 139,49 Tr.n. va béng phuong phéap Sm-Nd cho gia tri
tuong ung la 103,91 Tr.n., 141,80 Tr.n., 118,89 Tr.n. va 136,41 Tr.n. (Bang 1). Céc két qua nay
hoan toan phii hop véi cac gia tri tudi ctia granitoid kiéu Dinh Quén trén luc dia trong khoang
Creta sém.

lll. KIEU MAGMA TACH GIAN TREN CUNG RIA LUC DIA TUOI CRETA MUON

Xép vao kiéu magma tach gidn trén cung ria luc dia tudi Creta mudn c6 t6 hop d4 xam nhédp
vOi-kiém dugc Pham Huy Long [7] mo ta trong phirc hé Ca N4, tuong dong véi t6 hop granit cao
nhom kiéu Ankroet trén luc dia Nam Viét Nam.

Céc da phan bo kha rong rai & vom Bac va vom Trung Tam cua md Bach Ho véi dia hinh kha
cao cua bé mat mong trude Kainozoi. Ngoai ra, rai rac & cac do sdu khac nhau gdp chung trong
cac 10 khoan cua cac mo Bach H6 va Rong.

Thanh phan thach hoc ctia cac da dwoc gi6i han trong pham vi rat hep, bao gdm chu yéu 1a
granit biotit (muscovit), granit sang mau va da mach granit aplit, granit porphyr, granit pegmatit
(Hinh 1A). Trong thanh phan cac khoang vt phu hay gip apatit, zircon, monazit, d6i khi co
ilmenit. Granit ctia to hop chiu anh huéng ctia qua trinh bién d6i sau magma kha sau sic nhu
felspat hod (microclin ho4, albit hod), thach anh hod va greisen hoa.



Thanh phan hoa hoc ctia chung dac trung boi ham luong silic cao, dao dong trong khoang hep
(70-73%). Cac da thudc loat voi-kiém vdi do chira nhdm cao (Hinh 1B va 1C), thudc kiéu granit
sau tao nui (Hinh 1D).

Trén biéu dd cic nguyén t6 vét phan loai granit theo Pearce (1984) (Hinh 2), cac d4 nim trong
truong granit cung nai lira va thudc vé kiéu granit sau tao nui (Hinh 2A). Trén biéu d6 thanh phan
cac nguyén to dat hiém (Hinh 3A) phd REE c6 d6 hinh kha thoai, dc hon dbi chut & nhém dat
hiém nhe (cao hon chondrit tir 10 dén 100 1an) va thoai hon & nhom dat hiém ning (cao hon
chondrit tir 3 dén 10 1an), nhung c6 di thudng 4m nhe cia Eu - gidng voi granit vo. Trén biéu do
cac nguyén td vét dugce chuan hoa theo ORG va chondrit (Hinh 3B), cac da cd cac nguyén t6 vét
bién thién dong dang giita 2 kiéu granit cung nui lra va granit noi mang. Ching gan giii voi granit
kleu A theo White (1983). Cac d4 twong d6i nghéo Ba, Sr va Ti, mang tinh chét cua granit ngudn
gbc sau, nhung hinh thanh trong sy twong tac véi vo.

vKé't qua phan tich thanh phan dong vi Sr, Nd, Pb va O cta kiéu magma tach gidn trén cung dugc
the hién trong Bang 1.

So v&i kiéu magma cung ria luc dia tich cuc, ty sd df)ng vi ban dau Sr cua kiéu magma tach
gidin trén cung c6 gia tri cao hon (IRsr= 0,70712); ty s6 IRNd khong ¢6 su khac biét nhiéu (IRNd =
0,512343); cOn eng c6 gia tri Am cao hon (end = -3,54). Ty s6 1/Sm/**Nd = 0,1141 cho thay cac
d4 xuat sinh tir mién 16 13 manti da duoc 1am giau (EM) (De Paolo Donald, 1988) (Hinh 6A).

Trén biéu d6 theo Zindler & Hart (1986) (Hinh 5), cdc d4 c6 su ting cao dang ké clia ty s6 dong
Vi St va sy giam thap ro rét ciia ty sé dong vi Nd so véi kiéu manti nghéo (DM). Pong vi Sr va Nd
cua cac da nam gitra BSE (thanh phan silicat trung binh cua Trai dat) gan EMI (manti giau nguyén
t6 vét kiéu I). Cac dit liéu nay cho thiy ngudn magma cua cac da xuét sinh cht yéu do néng chay
tirng phan 16p vo da duoc lam giau cac nguyén td vét.

Xu thé hdn nhiém vo6 cta ching dugc thé hién rd trén biéu dd twong quan giira eng VA
(87Sr/%8Sr); (Hinh 6B). Cac d4 c6 mién ngudn 12 manti d bi tron 1an (Hinh 6C), xuat phat tir mién
10 14 manti da duoc lam giau (EM) hodc tir mién vo twong dbi nong (Hinh 5), lién quan véi vo luc
dia tré, khong on dinh.

Trén céac biéu do twong quan dong vi Sr-Nd (Hinh 7) cac diém bléu dién thanh phan dong vi
cua chung hoan toan roi vao truong “vo luc dia” (“vo duoi”). Chung nam gitta EMI va EMII - thé
hién su tron 14n gitta magma ngudén manti va magma ngudn vo (Hinh 8) trong bdi canh tach giin
trén cung ria luc dia cia déi hat chim.

Diém khac biét cua kiéu magma tach gién trén cung 50 vé6i kiéu magma cung ria luc dia 1a c6
gia trj eNd thip hon c6 1& do su tham gia nhiéu hon ctia ciu phan vo luc dia khi dung thé magma
di chuyén 1én phan cao ciia v6 va twong tic manh véi da vay quanh.

Vi tri tudi: Két qua phén tich tudi dong vi phong xa bang phuwong phap K-Ar tai LB Nga cho
cac gia tri: 11545 Tr.n. (BH.2); 11045 Tr.n. (BH.6); 103+3 Tr.n. (BH.8); 108+3 Tr.n. (BH.67);
82+5Tr.n. (BH.80); 11145 Tr.n. (BH.90); 10845 Tr.n. (BH.402); 9745 Tr.n. (BH.413); 7845 Tr.n.
(BH.446); 10543 Tr.n. (BH.462); 90+3 Tr.n. (R.6).

Mau granit biotit tai giéng khoan R.109 (¢ @6 sau 3308,3 m) duoc phan tich tai My (1999) bang
phuong phap Rb-Sr cho gia tri 82,79 Tr.n. va bang phuong phap Sm-Nd cho gia tri 83,15 Tr.n.
(Bang 1). Cac két qua nay hoan toan phu hop véi cac gia tri tudi cta granitiod Ankroet trén luc dia
trong khoang Creta mudn.

IV. KIEU MAGMA KHONG TAO NUI TUOI PALEOGEN



Céc thanh tao magma dugc xép vao kiéu ngudn gdc nay xuit hién chu yéu dudi dang cac mach,
chum daico (dyke swarm) phan bd rong rdi trén luc dia (Pa Lat, Phan Rang) va gip rai rac trong
mong cta bé Ciru Long. Trong cac vin liéu, chiing dugc md ta trong cac phirc hé Cu Mong c6
thanh phan mafic: gabbrodiabas, diabas, va Phan Rang c6 thanh phan felsic - 4 kiém: granit
porphyr, granosyenit porphyr (Huynh Trung, 1980).

Céc da thanh phan mafic thudc loat tholeiit giau Mg hodc voi-kiém. D6 hinh cta nguyén t6 dét
hiém c6 d6 nghiéng nho va déu tir dat hiém nhe t6i dat hiém ning va khéng co6 di thuong 4m cua
Eu - nguyén té rat - nhay cam dbi vai qua trinh xay ra trong vo hodc tuong tac vdi vo cliia magma.
Céc d4 co ty sb ddng vi Sr ban dau thiap (IRsr = 0,70614) va ty sb dong vi Nd ban déu kha cao
(IRng = 0,512606 vé&i end = -0,23) (Bang 1), chimg t6 ching ¢6 nguén goc manti xuét phat tir rat
sdu vi c¢6 thanh phan gan véi mién ngudn chondrit dong nhét (Hinh 6).

Céc d4 thanh phan felsic - 4 kiém thudc loat voi-kiém cao kali, kha giau nhdm, tuong dong véi
granit kiéu A (theo Frost, 2001). Cac d4 rat giau nhém dat hiém nhe so véi nhom dat hiém nang
(c6 dd hinh twong ddi déc & dat hiém nhe va kha phang ¢ dat hiém ning). Sy xuét hién di thuong
am Eu chung t6 luong felspat kali nhiéu hon so vdi plagioclas trong thanh phan khoang vt tao da.
Déi sanh véi cac dai mach mafic, cac da felsic c6 ham lugng La, Ce, Pr cao hon han, con ham
luong cac nguyén to dat hiém khac, dic biét 1a nhoém dat hiém ning (HREE) lai thap hon va co di
thuong &m cta Eu 16n hon. Diéu do6 ching t0 2 kiéu d4 mach | nay tuy c6 chung ngudn gbc, nhung
bi hdn nhiém vé & muc d6 khac nhau (kleu felsic bi hon nhiém manh hon). Theo ham lugng cua
cac nguyén t6 ua magma - khong tuong hop, cac da mach felsic kha giau nhom nguyén t6 wa da
ion 16n (K, Rb, Ba, Th, Ce), dong thoi nghéo nhém nguyén té bén vimng cao, dic biét 1a Ta-Nb
(Hinh 3B). Déc diém nay gan giii voi cdc dédc trung dia hoa cua cac dai mach mafic, phan anh sy
dong nhit ctia moi truong kién tao - diéu kién dia dong lyc thanh tao chung. Trén biéu d6 phan
chia cac kiéu granit (Hinh 2A), cac dai mach felsic thuge kiéu granit sau va cham (post-COLG).
Céc da mach felsic c6 ty sb dong vi ban dau cua Sr va Nd déu thap (IRSr 0,70639, IRNg =
0,512532 va eng = -0,81) (Bang 1), ching t6 ching xuét sinh hodc tir mién ngudn manti d bi bién
chat trao d6i - giau nguyén tb Vet (kiéu EM 1II), hodc 1a san pham ctia qua trinh tron lan gilra magma
ngudn manti voi magma ngudn vé (Hinh 6B va 6C). Qua trinh két tinh phan di tiép theo xay ra
trong ché do kién tao cing gidn sau tao nti dan t6i su hinh thanh loat magma ludng thirc (bimodal)
felsic-mafic.

Céc tinh chét trén ddy phan anh d4 mach mafic c6 ngudn gbc sau, con da mach felsic c6 ngudn
gdc vo hodc ngudn sdu da bj hdn nhidm cyc manh véi vo. Ham luong nguyén t6 dat hiém va
nguyén to vét khac cao gap nhiéu lan mién ngudn chuan hoa, ching to cac da daico mafic va felsic
c6 magma xudt phat tir mién ngudn da duoc lam giau nguyén té vét va khong dong nhat.

Nghién ctru céc ti sd dong vi Sr, Nd va eng cua cac da mach felsic va mafic trén luc dia cho thiy
chiing c6 chung mot mién ngudn. Trén biéu d6 twong quan gitra (¥Sr/*°Sr)i va (**Nd/***Nd)i (Hinh
5), chung ¢6 mién ngudn 13 manti v6i thanh phan gan gidng thanh phan trung binh cta Tréi dét.
Trén biéu do (87Sr/868r)| end (Hinh 6B), mién ngudn cia ching la manti da bi trén 14n (mixing),
nhung cac diém bleu dién roi gan duong c6 Eng= 0 cia mién nguon chondrit dong nhét (Hinh 8),
ching t6 magma Xuét phat tir rat sau. Trong khi d6 trén biéu do Sri-Ndi (Hinh 7), cc diém biéu
dién roi trong truong vo dudi, gan v61i manti duoc lam giau kiéu II (EMI). Tom lai, cac dai mach
mafic va felsic xut sinh tir mién ngudn 1a manti da duoc 1am giau nguyén t6 vét, do 1a phan trén
clia manti, co tuong tac voi vo, chung di chuyén 1én trén va thanh tao cac da dai co kiéu ludng
thue felsic-mafic.

Bang 1. Thanh phan hoa hoc cua granitoid Mesozoi trong méng cac mé Bach Hé va Réng



N° Sample Locality | Lithology |Type AZE .o Ma | AR an 10 Ma| AZE e an M S10, 'I‘:OalAl,O, Fe, O, | FeO|MnO| MgO| CaO| N:
1 |[R109-3308,3 Dragon |Biotite gramte | ak 82,79 88.15 71.50/0.39|13.90| 3.10 |2.20{0.04| 1.15]1.53| 4
2 |BH4464205,3 | White Tiger|Granodionte | dg 119.06 10391 | 73+5(42073)|69.10| 0.43| 15.80( 2.82 |1.10{0.04|0.90|3.52| 3
3 [BH1104462,1 | White Tiger|Dionte dq 143 .80 141.30 59.2010.77|17.50| 5.62 |3.20/0.09| 246|607 3
4 (BH1104462,1 | White Tiger|Dionte dg 59.40(0.78(17.50| 5.66 |3.30{0.09|245|6.07| 3
5 |R7-3698,2 Dragon |Dionte dg 12871 11889 [170+£5@r023)|61.30/ 0.81( 16.00( 7.38 [4.70/0.11| 3.00(5.45| 3
6 |R14-3079,6 Dragen |Diorite dg 13949 13641 56.90)0.88| 17.00| 7.88 |5.20)0.12|3.83|7.01| 2
7 |BH425-3651,3 Whihe"l'iger Biotite grarste | hk 22207 22128 |251%50650%)|73.90/0.19(13.50| 1.42 |0.70/0.03/0.31|1.05]|3
N° Sample ZrNbTaHfBaLaCeH'NdSmEquTbDyHoErTmYbLuU'mLiEulEu'Rme_lm
1 |R109-3308,3 |132] 7 [ 1|4 |440|31.0|620|7.1({24.5/45|09(40(06| 2 |05/1.2|/0.1|0.7(0.1|1.6}6.0] 42 | 0.652| 123.1|235.3
2 |BH4464205,3 (133} 9 | 1 | 3 |1110{29.5|590{70(270|39|1.2|35|04f 2 (0.3(/1.040.110.8|10.1]10.7|3.9] 20| 0.998| 62.62 | 619.9
3 |BH1104462,1 (194] 6 | 1 | 4 | 401 |265/450[55(235/4.2|13|43|05( 3 |05(1.1]0.1|1.0]0.1{1.0|50f 25| 0.940 | 53.66 | 855.¢
4 |IBH1104462,1 |192) 6 [ 1| 5 |397|245|465/55({21.5(4.1|1.1{39|05| 2 |04(1.0{0.1]1.0{0.1|1.3{4.8| 25| 0.846
5 |R7-3698,2 1720 9 | 1| 5|432|205|480|66(270|54|14|64|09| 5(1.1(24|04]|21|04]07{1.9)20|0.732| 942 |416.2
6 |R14-3079,6 178 7| 1| 5| 470 (235|51.5/64124.0{47|13|4.3|06] 3 |07|20{04(26|04]|1.1|3.1| 19| 0889|8228 5205
7 |BH425-3651,3 (92| 10| 1| 3 | 737|26.0/49.5/ 55|200(3.1|09|2%|04| 2 [04|1.0{0.1|{0.8|0.1]|2.1|57| 24 |0923|1228 233‘4.
N°|  sSample | 85 |Smppe| Ny | WiSmMaia) JON 4 Nd | ONUMNAGD)| spg' | TyDM
1 (R109-3308,3 (358 | 2836 | 1503 | 0.1141 | 0512409 | 0512343 | -3.54 [1136.37 Note:
2 |BH4464205,3 |275 | 4189 | 24.35 0.104 0.512432 | 0,512361 | -279 |1000.09 * Samples B
3 |BHI104462,1 1272 | 3.285 | 20,25 [ 009808 | 0.512448 | 0.512357 | -1.92 | 92793 Bao (Ed) !
4 |BH1104462,1 Departmer
5 |R7-3698,2 341 | 5287|2451 | D.1283 | 0512409 | 0.512309 | -343 |132479 *Symbol' 2
6 [R14.3079,6 313|355 | 194 01107 | 0.512409 | 0.512310 | -2.97 |1098.94 * Trace elerr
7 |BH425-3651,3| 0.7 | 3.901 | 24.22 | 0.09736 | 0512348 | 0.512207 | -2.86 |1052.93
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Hinh 1. Biéu do (4)-QAP (Streckeisen, 1979):
la/ Quarzolit; 1b/ Granit giau thach anh; 2/

Granit

felspat

kali;3a/  Syenogranit; 3b/

Monzogranit; 4/ Granodiorit; 5/ Tonalit; 6/

PR1 = 481 - 11(Na + K) - (Fe + T5)



Syenit felspat kali; 6* Syenit thach anh-felspat
kali; 7/ Syenit; 7% Syenit thach anh; 8/
Monzonit; 8% Monzonit thach anh; 9/
Monzodiorit /Monzogabbro; 9*/ Monzodiorit
thach anh / Monzogabbro thach anh; 10/
Diorit/Gabbro/ Anorthosit; 10*/ Diorit thach
anh/Gabbro thach anh/Anortho-sit thach anh);
(B)- SiO2-K,O (Peccerillo & Taylor, 1976);
(C)- Chi s6 Shand (Maniar, Piccoli, 1989); (D)-
R1-R2 (Bachelor & Bowden, 1985) ciia cdc thanh
tao granitoid MZ trong méng céc mé Bach Ho,
Réng va luc dia doi Pa Lat.

1 0 v 100 1000 B 1 Yh 10 100

Hinh 2. Biéu do cdc nguyén té vét phan loai
granit theo boi canh kién tao (Pearce, 1984,
1996) cua cac thanh tao granitoid Mesozoi
trong méng cdc mé Bach Hé, Rong thudc bé
Ciru Long va doi Pa Lat trén dat lién. (VAG-
granit cung nii hia, syn-COLG- granit dong
va cham, WPG- granit ngi mang, ORG- granit
song niii dai dwong)



DR109-3308,3 (granit-ok) : Yoy

= (A)

DR7-3698.2 (dlmuh). mem 6 (diorit-dq) : 1
Grapit-ak Da Lat :

; WT446-4205,3 (granodiorit-dg), WT110
W42

; Granit-de Da Lat : 32 ; Granodion

Gabro-ton Da Lat + Gnm-liDnLu #* ; Gabrodisbas-cm, Granit

La Ce Pr NdSm Eu Gd T Dy Ho Er TmYb Lu

Hinh 3. Biéu dé A: cdc nguyén 1 da
(Nakamura, 1974); B: cdac nguyén 16 vet
chuan hoa theo ORG (Pearce,
granitoid Mesozoi trong mong cac mo Ba

1984

va Rong.
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Hinh 5. Biéu do twong quan gitta cdc 1y sé dong vi Sr-Nd-Pb
(theo Zindler & Hart, 1986): DDMa - manti nghéo kiéu a,
DDMb - manti nghéo kiéu b, EMI - manti giau kiéu I, EMIT
- manti giau kiéu II, PREMA - manti théng thwong, BSE-
thanh phan silicat trung binh cia Trai dat, MORB- bazan



song miii giita dai dwong; HIMU- manti ¢é ty s6 28U/2%Ph
cao) cdc thanh tao granitoid Mesozoi trong mong cac mo
Bach Ho, Rong thudc bé Cuu Long va doi Pa Lat trén dat
lién.

("Sr/"§r),
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Hinh 6.4, B: Biéu do [(]Sr/®Sr)i - eNd] (McCullock,
1988); C: Biéu do (*'Sm/"“Nd) - eNd (Li X.H. &
McCullock, 1998); D: Biéu do twong quan giita dong vi St
va O (James, 1981) cac thanh tao granitoid Mesozoi trong
mong cac mé Bach Ho, Rong thudc bé Ciru Long va déi Pa
Lat trén dat lién.
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Hinh 7. Biéu do twong quan giita cdc ty so dong vi Sr-Nd
(A), Sr-Pb (B) va Nd-Pb (C) theo Faure, 2001; D: giita cdc
ty sO dong vi Pb trong twong quan véi dwong ding thoi Bic
ban cau (1,77 ty ndm), MORB va BSE; E: giita cdc ty s6 dong
vi nguyén thuy {(®'Sr/Sr)i - (“Nd/***Nd)i}; F: Biéu do
(%%5Ph/?%4Ph) - (27Ph/?°*Pb) theo Zindler & Hart, 1986 ciia
cdac thanh tao granitoid Mesozoi trong mong cdac mo Bach
Ho, Rong va déi Pa Lat trén ddt lién.
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Hinh 8. Biéu doé tién hod dong vi Nd (theo De
Paolo & Wasserburg, 1976) cua cac thanh tao
granitoid trong méng cdc mé Bach Ho, Rong thudc
bé Ciru Long va doi Pa Lat trén ddt lién.

Vi tri tuoi: Cac sd lidu tudi dong vi ciia cac d4 mach felsic-mafic chua nhiéu, két hop voi cac
tai liéu dia chat, chum daico felsic-mafic c6 thé xép vao tudi Paleogen. Nhu vay, sau ché do binh
6n kién tao vao dau Paleogen (san bang kién tao toan ving), luc dia Nam Viét Nam, trong d6 ké
ca mong cua bé Ciru Long, bat dau chiu nhitng hoat dong cang gian dau tién tao ra kiéu magma
khong tao nui thanh phan ludng thirc felsic-mafic. Hoat dong cang gian nay c6 quy mo khong lon,
nhung nhirng dau 4n dé lai van kha sau dam voi nhiing chum daico xuyén 1én mién luc dia da trai
qua nhiéu giai doan tai cai. Cac dau an d6 1a hanh vi nguyén t6 vét bién thién giéng voi granit cing
gian ndi luc Skaergaarg & DN Greenland.

KET LUAN

Duya vao cac dir liéu nghién ctru nghién ctru dinh lugng vé mit dia chit - ciu triic va thanh phén
vt chat, cac thanh tao granitoid trong mong cac mo Rong, Bach H6 va viing phu can thudc bé Ciru
Long duoc chia ra 4 kiéu ngudn gbc:

1. Kiéu magma cung ria lyc dia sau va cham tudi Ta-Ju, bao gom t6 hop d4 phan di tir trung tinh
dén felsic, lién quan dén hoat dong ctia d6i hut chim, c6 ngudn gbe sau tir manti da bi hdn nhiém
manh vi vo: IRsr = 0,70448; IRng= 0,512207; ena = (-2,86), thudc kiéu I- S-granit. Tudi cta chiing
c6 gia tri 178+5 - 22245 Tr.n.

2. Kiéu magma cung ria luc dia tich cuc tudi K1, bao gdm t6 hop d4 phan di tir mafic, trung tinh
den felsic, co lién quan chat ché voi b6i canh hiit chim. Hanh vi cac nguyén t6 vét phan anh ching
Xudt sinh tr magma c6 mién ngudn manti, phan nao da bi tron 1an va hdn nhiém véi vo. Cac da c6
IR thap (0,70645 - 0,70695); IRna = 0,512309 - 0,512361; eng = -3,43 =+ -1,92 vai *47Sm/**Nd =
0,098 - 0,1238, chimng t6 magma ctia chiing xuét sinh tir manti da duoc 1am giau v6i xu thé it nhiéu
bi hdn nhiém va trén 1an. Tudi clia chung c6 gia tri 1115 - 143,80 Tr.n.

3. Kiéu magma tach gian trén cung ria luc dia tudi Kz, bao gdm t6 hop da granit cao nhom loat
vOi-kiém cao kali, giau silic. Theo thanh phan nguyén to vét, chung déc trung cho granit c6 nguon



gbc sdu, nhung duoc hinh thanh trong sy trong tac véi vo, mang mot sb tinh chat cua granit noi
mang (A-granit). Cac da c6 IRsr= 0,70712; IRng = 0,512343; eng = -3,54, chung t6 magma cua
ching xuat sinh tir manti da duoc lam giau hogc tur mién vo v6i xu thé hdn nhidm va tron 13n gitra
magma nguon manti va magma ngudn vo trong bdi canh tach gidn trén cung ria luc dia ctia doi hut
chim. Tudi cta chiing co gia tri 7845 - 11545 Tr.n..

4. Kiéu magma khong tao nui tudi Paleogen, bao gém 2 t6 hop dé ludng thuc: felsic (c6 IRsr=
0,70639; IRNg = 0,512532; eng = -0,81) - xuét sinh tir mién ngudn 1a manti da bj bién chat trao ddi
- giau nguyén t6 Vet kiéu EMII va mafic (c6 IRsr= 0,70614; IRng = 0,512606; enda = -0,23), Xuét
sinh tir mién ngudn 1a manti, c¢6 thanh phan twong tng v6i mién ngudn chondrit dong nhét.
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