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1. Mo diu

Trong nhilng nam gén day, nghién ciu déi dit
gy Song Héng dd dat dugc nhiing k&t qud quan
trong. Hoat dong dich truot hai pha cia déi dit
gy Song Héng trong Kainozoi di duoc sang to.
Dich truct trai cha dat gdy Song Héng khong chi

gy tach dan Bién Dong ma con tao di€u kién

thuan lgi cho viéc hinh thanh rubi [8, 9]. Mot cau
hoi duoc dat ra 1a : liéu d4u vét cua cac pha bién
dang 6 hon Kainozoi ¢6 bi xo4 sach doc d6i bién
chat.Diy Nai Con Voi va lan can hay khong ? Bai
viét ndy c6 muc dich lam sang 10 cic pha bién chat
bién dang x4y ra trong ddi Lo Gam, 1an can voi doi
bién chdt Didy Nui Con Voi, déng théi gép phin
lam sang to tudi thanh tao rubi doc d&i dut gly
Song Héng. Phuong phap phan tich tudi U/Pb nha
bin chiim ion v&i kich thudc 50 um d€ phan tich
zircon trong bao thé rubi khong chi 14n ddu tién
{mg dung & Viét Nam ma con 1a 14n ddu tién dugc
sit dung trén thé gidi, dd m& ra mot hudng mai
trong viéc dinh tudi khoéng san va 1a cong cu
manh gitip tim hiéu lich st cac pha bién chat va
bign dang kién tao.

2. So luoe bof canh dia chat méu phin tich

_Pha kién tao Indosini di dugc minh chimg bang
cac phan tich tudi Ar/Ar trén nhiéu ving lanh tho
Viet Nam, trong d6 co khdi Song Chay {5, 6]. Déu
vét clia pha kién tao nay liéu c6 tim thdy trong ddi
Lo Gam hay khong ? Viéc xac dinh tudi rubi bing

phan tich Ar/Ar di nhan dugc nhilng két qua thi-

vi. Hai giai doan thanh tao rubi dgoc thiét 19p tng
vai 33,8 £ 0.4 tr.n va 24 tr.n [1, 10]. Nhimg két qua
ndy phd hop téi xac dinh trude day 1a 33,5 £ 1.5
tr.n [8]. Cie mé gdc rubi trong d&i Lo Gam phan
b6 doc ria phia dong cha doi dit gdy Song Hong.
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Cic md nidm trong tdng da hoa ddy ndm phu trén
da phién bi cic khéi granit xam cét hodc bi micma-
tit hoa, Cic md Nudc Ngap, Khoan Théng, An
Pht1, Luc Yén, Minh Tién va Bai Da Lan déu phét
trién trong doi da hoa bj phién hoa [11, 12]. Cic
thanh tao carbonat gdm da hoa tir hat nho tdi hat
trung, hinh thanh tir canxit va dolomit. D4 hoa co
chira granit, phlogopit, rubi, spinel, forsterit, pyrit,
rutil, tourmatin, apatit, zircon, margarit, diaspor [7,
11, 12]). Cac miu duge phan tich gdém c6 : rubi ¢o
chira 2 hat zircon trong bao thé, 14y & mo Luc Yén
va spinel 14y & md An Phii c6 9 hat zircon. Tai mo
nay, hai loai zircon dd duge phan tich, thr nhat 1a
zircon dang bao thé rubi 14y truc ti€p trong da hoa,
thir hai 12 zircon dang bao thé trong spinel clia chinh
tdng di hoa do.

3. Phuong phip phin tich

Khic véi qua trinh phan tich U/Pb bang phuong
phép truyén thdng, cac hat zircon khong duoe nghién
nho toan hat, bdi vichling rdt nho va sd lugng it. Cac
miu dugc mai nhin va phan tich nhd soi ion véi
dudng kinh 50 pm, c6 d6i sénh voi miu chudn cia
Trung tam Bia hoa va Thach hoc thudc Trung tam

Nghién ciru Khoa hoc Qudc gia Phap ¢ Vandevau.

Cic hat zircon c6 chiéu dai thay déi tir 30 dén
150 pm, chiu rong 50-75 um, cac mau duoc quan
sat dudi kinh hién vi dién tnr quét (MEB Hitachi
2500), Cac hat zircon c6 cdu trac phirc tap va phan
doi. Cac déi 1a cac dai sang mdu xen véi dai xim
mdu, duong vién khong déu, xdo tron, minh ching
cho lich st da pha va phirc tap trong qui trinh
thanh tao zircon (hinh 1). Pay 1a diéu phd bién déi
véi nhitg hat zircon c6 tinh k€ thira, Nguoc lai,
nhitng hat zircon trong da magma c6 tinh phan dai
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1. Mo diu

Trong nhiing ndm gin day, nghién ciru doi dirt
gly Song Hong da dat duge nhimg két qua quan
trong. Hoat dong dich trugt hai pha cua déi dit
gly Song Héng trong Kainozoi da dugc sang to.
Dich truot trai clia dat gy Soeng Héng khong chi
gy tach dan Bién Dong ma con tao diéu kién
thuan loi cho viéc hinh thanh rubi [8, 9]. Mot cau
hoi duogc dat ra 12 : lieu ddu vét clia cic pha bién
dang ¢é hon Kainozoi ¢6 bi xo4 sach doc d6i bién
ch4t. Day Nii Con Voi va lan can hay khong ? Bai
viét nay c6 muc dich lam sang t6 cac pha bién chét
bién dang x4y ra trong d6i Lo Gam, lan can voi doi
bién chit Diy Nai Con Voi, déng thoi gop phdn
lam sang to twéi thanh tao rubi doc doéi dit gly
Song Hong. Phuong phap phan tich twéi U/Pb nho
bin chim ion v&i kich thuge 50 um d€ phan tich
zircon trong bao thé rubi khong chi 14n ddu tien
{rng dung & Viét Nam ma con 12 14n ddu tién dugc
sir dung trén th& giéi, dd m& ra mot hudng mai
trong viéc dinh tudi khoang san va la cong cu
manh gitp tim hiéu lich st cdc pha bién chdt va
bién dang kién tzo.

2. So luoc béi cinh dia chit mau phan tich

'Pha kién tao Indosini da dwoc minh chitng bang
chc phan tich tudi Ar/Ar trén nhiéu viing lanh tho
Viet Nam, trong do6 c6 khéi Seng Chay {5, 6]. Diu
vét clia pha kién tao ndy lieu co tim thay trong doi
Lo Gam hay khong ? Viéc xac dinh tudi rubi bang
phan tich Ar/Ar dd nhan dugc nhimg két qua tha
vi. Hai giai doan thanh tao rubi duoc thiét 1ap img
voi 33,8 £ 0,4 tr.n va 24 tr.n [1, 10]. Nhitng két qua
nay phit hop tudi xac dinh trude day 12 33,5 £ 1.5
tr.n [8]. Cac md goc rubi trong ddi Lo Gam phan
b6 doc ria phia dong cua dai dit gy Song Hong.
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Cic md nam trong ting da hoa ddy nim phu trén
da phién bi c4c khoi granit xam cit hodc bi micma-
tit hoa. Cac md Nudc Ngap, Khoan Théng, An
Phii, Luc Yén, Minh Tién va Bii Di Lan déu phat
trién trong d6i da hoa bi phién hoa [11, 12]. Cic
thanh tao carbonat gdm da hoa tir hat nho t&i hat
trung, hinh thanh tor canxit va dolomit. D4 hoa co
chira granit, phlogopit, rubi, spinel, forsterit, pyrit,
rutil, tourmatin, apatit, zircon, margarit, diaspor [7,
11, 12]. Cac miu dugc phén tich gdbm co : rubi ¢o
chira 2 hat zircon trong bao thé, 14y @ mo Luc Yén
va spinel 1dy ¢ mo An Phi ¢6 9 hat zircon. Tai mo
nay, hai loai zircon di dugc phan tich, thir nhit 13
zircon dang bao thé rubi 14y truc ti€p trong da hoa,
thir hai 1 zircon dang bao thé trong spinel cua chinh
tdng da hoa do6.

3, Phuong phap phin tich

Khic véi qua trinh phan tich U/Pb bing phuang
phap truyén théng, cac hat zircon khong duoc nghién
nhd toan hat, bdi vi chiing rdtnho va s6 luong it. Cac
miu duoc mai nhin va phan tich nh& soi ion voi
dudng kinh 50 um, c6 d6i sanh voi mu chudn cla
Trung tam Pia hoa va Thach hoc thudc Trung tam

Nghién ctru Khoa hoc Quéc gia Phap & Vandevau.

Cic hat zircon ¢6 chiéu dai thay déi tir 30 den
150 pm, chiéu rong 50-75 pm, cac miu duge quan
sat duoi kinh hién vi dien wr quét (MEB Hitachi
2500). Cac hat zircon ¢ cdu tric phirc tap va phan
dai. Cac déi 1 cac ddi sang mdu xen vi dai xdm
mdu, duong vién khong déu, xdo tron, minh chirng
cho lich st da pha va phirc tap trong qud trinh
thanh tao zircon (hink 1). Day 1a diéu phd bién ddi
véi nhitng hat zircon c6 tinh k& thira. Nguoc lai,
nhiing hat zircon trong d4 magma c6 tinh phan déi



Hinh 1. >
Zircon trong di
hoa chira spinel &
An phi, Luc yén

déng tam tuong Gng v&i cac doi phat trién cua tinh
thé. 3 day, co6 mot hat zircon trong rubi Luc Yén
khong bi phan ddi, ching to nd khong trdi qua cic
giai doan bién chat phirc tap. Phan tich hoé hoc céc
déi clia zircon dugc tiép tuc tién hanh trén microsond,
cameca canabax SX 50. Cac dai sang t0i dudi kinh
hi&n vi dién ur quét cd thanh phdn hoa hoc khic nhau.

4. Nguyén té chinh

Ham luong Zr,O chigm tir 62,35 + 0,5% ti
67.32 + 0.5 kh6i luong. O tam hat, ham luong co
thé thay d6i tir 1 dén 2%. Ham luong SiO, thay d6i
tr 31,61+ 0,3% t&i 32,86 + 0,3% khai luong. Ham
lugng SiO, trong hat zircon thay déi nho hon hoac
bang sai 58 phin tich. Ham lugng HfO giao dong
trong khodng 0,78 £ 0,01 % va 2,03 £ 0,02% khdi
lugng hat. Ngay trong mot hat zircon, hop phian HfO
¢6 thé thay déi 16i 100%, Nhu vay c6 thé nhan xét
1a cac nguyen 18 chinh Zr, Si thay d6i khong dang
k€ giita cac déi trong khi d6 Hf lai thay ddi rat 1on.

5. Nguyén o' vél

Ham luong cia UQ, thay déi tir 0,02 dén 1,54 +
0.02 %, ham luong ThO, nho hon hodc bing 0,80 +
0,05% khGi lugng. Thanh phén Y;0, < 1,33+ 0,05%.
O nhitng d6i sdm mdu quan sat thdy dudi kinh hién
vi dién tir quét, ham luong nguyeén t6 vét kha nghéo.
Con o nhimg ving sing mdu, hdm lugng nguyen (6
vét gidu hon. Nhin chung, su thay ddi thanh phén
nguyén t6 vét khong cd § nghia lon vi do chinh
xéc phan tich doi voi doi nghéo khi thap.

6. Binh tudi U/Pb

Viéc dinh tudi U/Pb thuc hién theo timg diém
trén hat zircon nhd may soi ion Cameca IMS 1270
cua Trung tam Khoa hoc Qudc gia Phap tai Nancy.
Méi diém phan tich ¢6 dudng kinh 50 um (hinh 2).
Do kich thudic hat zircon qué bé nén @ nhiéu miu,
chi ¢o thé phan tich duogc mot diém. Tai mdi hat
zircon trong bao thé rubi & vﬂng Luc Yeén, ching
t6i da phan tich hai diém. Tudi *"U/*Pb giao dong
1ir 48 + 1.6 tr.n va 225 £ 9,7 tr.n véi tudi trung gian
110+ 3,7 tr.n. Phuong phap > U/ Pb cho tudi giao
dong tir 52 + 8,0 va 219 + 10,6 tr.n v{i wdi trung
gian 120 + 10,0 tr.n, Mudi méu zircon ndm trong
da hoa chira spinel di duagc phan tich (hink 3). Phan
tich **U/"Pb cho tudi 174,4 + 4,0 tr.n va 260,4
+8.0 tr.n, phan tich “"U/Pb cho tuéi 2193 + 4.3
vi 264,1 £4,3tr.n.

7. Lugn gidi

Diéu kién bién chat trong doi Lo Gam di duge
xéc lap nho nghién cu dong vi crabon cua cic cip
canxit - graphit trong da hoa o cic mo Luc Yén [3].
Céc cap canxit - graphitcho nhigt do thanh tao trong
khodng 630-745 "C: mo Bii Pa Lan (675 - 700 'C),
mo Minh Tign (630 °C), md An Phi (690 °C, mo
Khoan Théng (651 - 694°C) va md Nudc Ngap
(745°C) 13, 12]. Nhitng gia tri nhiét d6 nay déu
th4p hon nhiét d6 dong cba zircon. Hodn todn cb
co s0 dé cho ring zircon trong di hoa chira rubi,
spinel hay zircon trong bao thé rubi dd duoc hinh
thanh trude rubi. K&t qua néu trén cho thdy twdi
tré nhat cua zircon trong rubi l1a 48 + 1,6 tr.n va
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12002100 Ma
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Hinh 2. Tudi U/Pb clia zircon trong bao thé Rubi viing Luc Yen (hang trén thé hien tudi “*U/"Pb , hang
dudi 1a wéi *UAPb , vong tron thé hien kich thuéc chiim Ion)
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Hinh 3. Biéu d6 phan b6 tudi **U/*Pb ciia zircon trong d4 hoa chira spinel & An Phii, Luc Yén

52 + 8,0 tr.n. Day co thé xem tudi t6i da cua rubi
khong thé vuot qua 48 + 1,6 tr.n. Viec dinh di
Ar/Ar tir phlogopit trong da hoa chira rubi clia d&i
Lo Gam cho tudi 30,8 + 0.8 tr.n vd 33,8 £ 0,4 trn
13 tudi ket tinh cla mica vai nhiet do dong 415° £
40°C [2]. Pay 14 tudi 16i thi€u cua thanh tao rubi.

Tinh phifc tap clia cac d6i sinh trrdng cua zircon
trong rubi va spinel 12 ching c& vé lich sir da pha
cla chc thianh tao bién chdt trong vang. Tuéi U/ Pb
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xic dinh trong nghién clru nay sm hon tudi trugt
bang trai cua dit gy Song Héng vdo Eoxen gilra
40 - 35 tr.n va phat trién manh vao Oligoxen mudn
(30 tr.n). Cac gia tri tudi ¢ hon 110 tr.n thu duge
tir xac dinh U/Pb cta zircon chirng t6 da zircon da
trai qua pha bién dang manh trong Kainozoi, song
vin con phan 4anh sy c6 mat cla céc pha kién tao
trude d6. Bién chat trude khi hinh thanh rubi trong
khodng 220 - 265 tr.n rat gdn giii voi tubi xac dinh



duoc & khSi Song Chdy [5, 6], d6i Song M3, dai
Trudng Son va khéi Kontum 240 - 245 tr.n [6). Ket
qud ndy mot 1dn nta chimg to sut phat trién rong rdi
clia pha Kién tao Indosini & Dong Nam A, Nhiing
chitng c& vé pha tao ntii ndy dd ducge sing t0 & Nam
Trung Hoa va Théi Lan [4, 6].

KET LUAN

Trong bai b4o ngén ndy, ching t6i di dé c4p toi
mot vén dé hét sitc quan trong, md ra mot khd
nang mdi trong nghién ctru kién tao sinh khoéng,
12 dinh tudi zircon trong bao thé rubi nhd chiim tia
jon. Tudi clia rubi vimg Luc Yén noi rieng va doc
déi Song Héng ndi chung cang duge khang dinh 1a
hinh thanh trong Kainozoi, lién quan véi gial doan
truot bing trai clia doi dirt gdy Song Hong. Ngoai
ra, hién dién clia cac pha ki€n tao ¢8 hon nhu pha
kién tao Indosini trong déi Lo Gam ciing dwoc
sang t6. Co thé dy bao, néu duge sit dung phwong
phap trén d€ nghién ciru chi tiét doi bien chét Song
Héng, co thé phat hién dau vét cia cic pha kién tao
¢ hon trong d&i bign dang manh vao Kainozoi.

Pay 12 két qua hop tac gita Vién Dia chit,
Trung tam Khoa hoc Tu nhién v Cong nghé Quéc
gia va Vien nghién ciru va phat trién IRD (CH
Phap) véi tai tro kinh phi cua IRD va chuong trinh
nghién ciu co ban, nhom dé tii wu tién cua hoi
déng Khoa hoc Tu nhién. Virginie Gamier cdm on
Vien Nghién ctru va Phat trién IRD d3 ti trg kinh
phi d€ 1am viéc tai Vien Dia chdt (TTKHTN &
CNQG) tir thang 10 nam 2001 t6i thang 1 nam 2002
va sy giap dd cia Ts J. Berger, dai dién IRD tai
Viet Nam.
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SUMMARY

U/Pb datation on zircons included in ruby and spinel
of Luc Yen region

Ruby deposits occur within the high-grade meta-
morphic gneisses and marbles from the Red River
Shear Zone ( RRSZ), in the Day Nui Con Voi range
(DNCV) and in marble units of the Lo Gam zone
(LGZ) which is located in the eastern part of RRSZ.

The metamorphic events that have affected the
Lo Gam zone located along the eastern border of
the Red River metamorphic shear zone are still
debated. The main question is to know whether the
tertiary tectono-metamorphic activity of the RRSZ
has masked the effects of older tectono-
metamorphic events that occured in the Lo Gam
zone and in the DNCV. To answer that question,
for the first time, U/Pb datations on zircons
included in rubies and spinels from corundum-
bearing marbles of the Luc Yen district have been
done thanks to the ion-probe of the CRPG/CNRS
of Vandoeuvre, France. The analyses were made
in-situ on zircons still in their matrix. These zircons
show complex internal growth zonings, evidence of
a complex metamorphic history. The wide range of
the ages recorded in these zircons (from 265 Ma
and 48 Ma) highlights the complex metamorphic
history of the Lo Gam zone and shows that the
tectono-metamorphic events related to the RRS&Z
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have not altered the evidences of older tectono-
metamorphic events in the LGZ.

Zircons in ruby and spinel show chemical
zoning and are enriched in common lead. The
zircons included in ruby have #**U/®®Pb ages
comprised between 48 + 1.6 Ma and 225 £ 9.7 Ma,
with an intermediate age of 110 £ 3.7 Ma . Ten
analyses have been done on zircons included in
spinels. The 28U/%%Pb ages and **U/*'Pb ages
are concordant. The?®U/?*®Pb ages are comprised
between 174.4+ 4.0 Ma and 260.4 £ 8.0 Ma .

The U/Pb age of 48 Ma corresponds to before
beginning of the left-lateral shear in the Red River
zone. These Eocene ages suggest that ruby
formed at the same time in both adjacent tectonic
zones with a diachronic cooling. U/Pb Triassic ages
have been evidenced in zircons found in spinels
from the marbles in northern Vietnam. Rubies in
marble are directly related to the tectonometa-
morphic activity of Cenozoic structures. Ruby
dating appears as a foundamental clue for the
prospecting of deposits.

Ngay nhdn bai : 22-4-2002
Trung tdm Pia hod va Thach hoc.
CNRS va Vién Nghién ciu Phdt trién IRD, Phdp
Vién Dia chat, TTKHTNCNQG
T'ong cong 1y Dd quy va Vang






