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XAC DINH TUdT ZIRCON
TRONG BAO TIfi RUBI VA SPINEL WNG LUCVEX

eA}ic PHUONG PHAP I;RA{ - CHi

GARMER VIRGINIE, PHA{ TRONG TRINH, DELOULE ETIEI$IE,
GIULIAI{I GASTON, OHNENSTETLER DA{IEL,

PHAM VAN LONG, HOANG QUATG VINH

C6c m6 nim trong tAng d6 hoa ddy nam phri tr€n

d6 phidn bi cdc khoi granit xam c6t hoic bi micma-
tit hoe. C6c m6 Nudc NgAp, Khoan Thong, An
Phir, Luc Y€n, Minh TiOn vi Bei De tan ddu ph6t

tridn trong d1i da hoa bi phidn ho6 |1,121. Cdc

thinh tao carbonat gdm d6 hoa tU hat nh6 tdi hat

trung, hinh thdnh tt canxit vd dolomit. D6 hoa c6

chira granit, phlogopit, rubi, spinel, forsterit, pyrit,
rutil, tourmatin, apatit, zircon, margarit, diaspor [7,
ll, l2l. C6c m6u duoc phAn tich gdm c6 : rubi c6

chta2 hat zircon trong bao thd, ldy 6 m6 Luc Yon
vi spinel ldy o m6 An Phi c6 t hat zircon. Tai mo
ndy, hai loai zircon di duoc phAn tich, thri nhat li
zircon dang bao thd rubi ldy truc tiOp trong d6 hoa,

thf hai ld zircon dangbao th€'trong spinel ctia chinh
tdng d6 hoa d6.

3. Phuong phdp ph0n tich

Kh6c vdi qu6 trinh phan tich U/Pb bang phuong
ph6p truydn thdng, c6c hat zircon khOng duoc nghi€n

nh6 toin hat, boi vi chtng rdt nh6 ve sd luong it. C6c

mau duoc mdi nhin vd phAn tich nhd soi ion vdi

dudng kinh 50 pm, c6 drii s6nh vdi m6u chudn ciia
Trung tAm Dia ho6 vA Thach hoc thuOc Trung t1m

,Nghien cfu Khoa hoc QuOc gia Ph6p o Vandevau.

C6c hat zircon c6 chidu ddi thay ddi tu 30 dOn

150 pm, chidu rOng 50 - 75 pm, c6c m5u duoc quan

s6t dudi kinh hidn vi diOn tu qu6t (MEB Hitachi
2500). C6c hat zircon c6 cAu tric phfic tap vd phan

d1i. Chc ddi ld c6c drii s6ng mdu xen vdi drii xdm

mdu, duong vidn khOng ddu, x6o tr0n, minh ch&ng

cho lich sri da pha vd phfc tap trong qu6 trinh
thdnh tao zircon (hinh 1). Day ld dieu phd bicn doi

v6i nhirng hat zircon c6 tinh t<d ttrua. Nguoc lai,
nhfrng hat zircon trong d6 magma c6 tinh phAn d6i

1. Mdddu

Trong nhdng ndm gdn dAy, nghiOn cuu d6i dfrt
g6y SOng Hdng di dat duoc nhtng k€i quii quan

trongl Hoat d0ng dich truot hai pha cira ddi dilt
g6y Song'H6ng trong Kainozoi dd duoc s6ng t6.

Dich truot tr6i ciia dfrt gAy Song H6ng khOng chi
gAy t6ch ddn Bidn Dong mi cdn tao didu kiOn

thuAn loi cho vi€c hinh thenh rubi [8, 9]. Mot cau

h6i duoc dat ra ld : lieu ddu vdt cfra cdc pha bi€n
dang cd hon Kainozoi c6 bi xo6 sach doc ddi bi6n

chdt-D6y Nfi Con Voi vd lAn cAn hay khOng ? Bdi

viet niy c6 muc dich ldm s6ng t6 c6c pha bidn chdt

bidn dang xdy ra trong ddi tn GAm, lln cAn v6i ddi
bidn cha't DAy Nii Con Voi, ddng thdi g6p phAn

lim s6ng t6 tucii thinh tao rubi doc d6i ditt gAy

Song Hdng. Phuong ph6p phan tich tudi U/Pb nho
b6n chim ion vdi kich thuoc 50 pm dd phAn tich
zircon trong bao thd rubi kh6ng chi ldn ddu tiOn

tng dung 6 Vi6t Nam md con ld ldn dAu tien duoc

su dung trOn thd gidi, dd m& ra mOt huong mdi
trong viOc dinh tutii kho6ng sin vd ld cong cu

manh gifip tim hi€u lich sti c6c pha bi0n cha't vd

bidn dang kidn tao.

2. So luo. c boi cdnh dia chil mdu phdn tich

. Pha kidn tao Indosini dd duoc minh ehung bang

c6c'phAn tich tudi Ar/Ar trOn nhidu vDng l6nh th<j

Viet Nam, trong d6 c6 khdi Song Chriy [5, 6]. Dau

vdt cria pha kidn tao ndy li€u c6 tim thdy trong doi
I-,6 GAm hay kh6ng ? ViQc x6c dinh tucii rubi bing
phAn tich Ar/Ar dd nhan duoc n$Jng kdt qu6 thir

vi. Hai giai doan thdnh tao rubi dtryc thiOt lAp fing
vdi 33,8 + 0,4 tr.n vd24tr.n F, 101, Nhfrng ket qud

ndy phi hqp tueii x6c dinh trudc day le 33,5 1 1,5

tr.n [8]. C6c m6 gdc rubi trong ddi 1,6 GAm phAn

bd doc ria phia dOng ciia d6i drit gAy Song Hdng.
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C6c m6 nim trong tdng d6 hoa ddy nim phfr tren

d6 phidn bi c6c khoi granit xam c6t hoac bi micma-
tit ho6. C6c m6 Nudc Ngap, Khoan Thdng. An
Pht, Luc Y€n, Minh Ti0n vi Bai D6 [-an ddu ph6t

tridn trong dli d hoa bi phien ho6 |1, 121. Cdc

thdnh tao carbonat g6m d6 hoa ttr hat nho tdi hat

trung, hinh thdnh tit canxit vi dolomit. D6 hoa c6

chfra granit, phlogopit, rubi, spinel, forsterit, pyrit.
rutil, tourmatin, apatit, zircon, margarit, diaspor [7,
ll, I2l. C6c mAu duoc phAn tich g6m c6 : rubi c6

chfia2 h4t zircon trong bao thd, ldy & m6 Luc YOn

vd spinel ldy 6 m6 An Phi c6 t hat zircon. Tai mo

niy, hai loai zircon d6 duoc phAn tich, thf nhdt la

zircon dlng bao thd rubi ldy truc tic'p trong d6 hoa,

thri hai ld zircon dang bao thO trong spinel cua chinh

tdng d6 hoa d6.

3. Phuong phdp philn tich

Kh6c v6i qu6 trinh phAn tich U/Pb bang phuong
ph6p truydn thdng, c6c hat zircon khOng duoc nghidn

nh6 todn hat, boi vi chirng ra't nh6 vi sd luong it. C6c

mdu duoc mdi nhin vd phAn tich nhd soi ion vdi
duong kinh 50 pm, c6 ddi s6nh vdi mau chudn ciia
Trung tAm Dia ho6 vd Thach hoc thudc Trung tAm

,Nghicn crlu Khoa hoc Qudc gia Ph6p 6 Vandevau.

C6c hat zircon c6 chidu ddi thay dtii tri 30 den

150 pm, chidu r0ng 50-75 pm, c6c mAu duoc quan

set dudi kinh hidn vi dion tu qu6t (MEB Hitachi
2500). C6c hat zircon c6 ct'u tr[rc phfrc tap vd phAn

ddi. C6c ddi ld cdc ddi s6ng mdu xen vdi drii xAm

mdu, dudng vidn khOng ddu, x6o tron, minh chfng
cho lich sri da pha vd phric tap trong qu6 trinh

thdnh tao zircon (hinh 1). Day lA didu phti bicn ddi

vdi nhfrng hat zircon c6 tinh k€ thria. Nguoc lai,

nhfng hat zircon trong d6 magma c6 tinh phan ddi

1. M6de'u

Trong nhfng ndm gAn dAy, nghiOn citu ddi drit
g5y Song H6ng di dat duoc nhirng kdt qui quan

trongl Ho4t,d0ng dich trucn hai pha cira doi dft
g6y Song'H6ng trong Kainozoi dd duoc s6ng t6.

Dich truot tr6i cria drit gAy Sdng Hdng khong chi
gAy t6ch din Bidn DOng md cdn tao didu kion
thuAn loi cho vicc hinh thdnh rubi [8, 9]. MOt cau

h6i duoc dat ra ld : liOu ddu vct cria c6c pha biOn

dang cei hon Kainozoi c6 bi xo6 sach doc d6i biOn

chdt-DAy Nfi Con Voi vd lAn cAn hay kh6ng ? Bii
viOt niy c6 muc dich ldm s6ng t6 c6c pha bien chdt

bidn dang xdy ra trong ddi tn GAm, lAn cAn vdi ddi
bidn cha't D6y Niti Con Voi, ddng thoi g6p phdn

lim s6ng t6 tutii thdnh tao rubi doc ddi ditt gay

S0ng Hdng. Phuong ph6p phan tich tutii U/Pb nhd
b6n chirm ion v6i kich thudc 50 ;rm dd phAn tich
zircon trong bao thd rubi khong chi ldn ddu tiOn

fng dung 6 Vigt Nam mi con lA ldn ddu ticn duoc

su dung trOn thd gi6i, d6 md ra mdt huong m6i
trong vioc dinh tudi kho6ng s6n vd li cOng cu

manh gifip tim hidu lich sft c6c pha bieh chat vi
bidn dang kidn tao.

2 So luo. c bdi cdnh dia chdi miu phdn tich

Pha ki€n tao Indosini dd duoc minh chung bang

c6c'phAn tich tudi fu/Ar tren nhidu ving ldnh thd

Vi€t Nam, trong d6 c6 khdi Song Ch6y [5, 6]. Dau

vCi crla pha kidn tao ndy li€u c6 tim thdy trong ddi

tn Gam hay khOng ? ViOc x6c dinh tuiji rubi bang

phAn tich ArlAr dd. nhan duoc nlpng kct quri thf
vi. Hai giai doan thanh tao rubi drqgc thi€t l6p ring
voi 33,8 + 0,4 tr.n vd 24 tr.n [, 10]. Nhfing kei qui
niy phir hgp tueli x6c dinh trudc dAy la 33,5 t 1,5

tr.n [8]. C6c m6 gOc rubi trong doi [n GAm phAn

bO doc ria phia d6ng cria ddi dtit gAy Song H6ng.
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Hinh l. -+
Zircon trong d6

hoa chria spinel 6
An ph[, Luc y€n

ddng tAm tuong ring v6r c6c ddi ph6t tridn cria tinh
thd. O d|y, c6 m6t hat zircon trong rubi Luc Y€n

khOng bi phen ddi, chring t6 n6 kh0ng trii qua c6c

giai doarr bien chAt phfc tap. PhAn tich ho6 hoc c6c

d6i cria zircon duo. c ti€p tuc tidn hdnh trOn microsond,

cameca canabax SX 50. CLc d1i s6ng tdi dudi kinh
hidn vi di€n tri qu6t c6 thdnh phdn ho6 hoc kh6c nhau.

4. Nguydn fi'chinh

Hdm luong ZrzO chi€m tn 62,35 ! O,Sa/a t6i
67,32 ! 0,5 khdi luong. O t0m hat, hdm luong c6

ihd thay d6i rU I dan2vo. Hdm luong SiO2 thay di5i

tri 3 I ,6lt 0,3o/o rdi 32,86 ! 03ak yJt6i luong. Hdm
luong SiO2 trong hpt zircon thay ddi nh6 hon hodc

bang sai sd phAn tich. Hdm luong HfO giao dOng

trong khoring 0,78 + A,OlVo vd 2,03 t 0,02o/o k}r6i
lugng h4t. Ngay trong mqth?t zircon, hgrp phdn HfO
c6 thrl thay deii tdi 1007o. Nhu vay c6 thd nhan x6t

li c6c nguy€n t0 chinh Zr, Si thay drii khong d6ng

kc gifa ctrc ddi trong khi d6 Hf lai thay dtii rdt l6n.

5. Nguy€n t6'v€l

Him luong cria UOz thay dtii tn 0,02 dcn 1,54 I
0,02o/o, hdm lucrng ThOz nho hon holc bang 0,80 t
0,057o khOi luong. Thdnh phAn YuOr < I,331 0,05ok.

O nhfng ddi sdm mdu quan s6t thdy du6i kinh hien
vidi€ntuqu6t,hdm luong nguy€n td vdt kh6 nghdo.

Cdn o nh0ng vDng s6ng mAu, him luong nguyOn t0
vet gidu hon. Nhin chung, sg thay deii thenh phdn

nguyOn tti vdt khOn1 c6 i nghia lon vi d0 chinh
x6c phAn tich ddi vdi ddi ngheo kh6 th{p.

6. Dinh tudi L//Pb

ViOc dinh turji U/Pb thtrc hiOn theo tring diem
trOn hat zircon nhd m6y soi ion Cameca IMS 1270
crla Trung tAm Khoa hoc Qudc gia Ph6p tai Nancy.

M6i didm phAn tich c6 dudng kinh 50 Sm (hinh 2).
Do kich thudc hat zircon qu6 b6 nOn o nhidu mAu,
chi c6 thd phAn tich duoc mOt didm. Tai mOi hat
zircon trong bao th€ rubi o ving L,uc YOn, ch[ng
toi di phaniich hai diem. Tueii 

2rFg7:itopb 
giao dong

tU 48 t 1.6 tr.n vd225 + 9.7 tr.n voi tucii trung gian

I l0 t 3,7 tr.n. Phuong phep 
23'U/2"tPb cho tudi giao

dOng tt 52 18,0 vd2l9 i 10,6 tr.n vdi tudi trung
gian 120 I 10,0 tr.n. Mudi mdu zircon ndm trong
dd hoa chria spinel dd duoc phAn tich (ft)rrlr J). Phen

tich 238U/2"oPb cho tudi 174,4 t 4,0 tr.n vd260,4
+ 8,0 tr.n, phan tich "tlJf'u'Pb cho tufii 219,3 t 4,3

vd264,l + 4,3 tr.n.

7. Lufn gitii

Didu kicn bien chdt trong ddi LO GAm d[ duoc
x6c lAp nho nghi€n crlru ddng vi crabon ciia c6c cdp

canxit- graphit trong d6 hoa o c6c mo Luc Ycn l3l.
CAc cf,p canxit - graph it cho nhiet d0 thdnh tao trong
khoring 630-745 "C:m6 Bei Da Lan(675 - 700"C),
m6 Minh Tidn (630 "c), m6 An phil (690 "c, md
Khoan Thong (651 - 694"C) vd m6 Nudc NgAp

('745'C)'[3, l2]. Nhtng gia tri nhict d6 niy ddu
th{p hon nhiet d0 d6ng cria zircon. Hodn todn c6
co sd dd cho ring zircon trong d6 hoa chfa rubi,
spinel hay zircon trong bao thd rubi dd duoc hinh
thdnh tru6c rubi. Kdt quii neu tr€n cho thdy tueii

trd nhdt ciia zircon trong rubi le 48 I 1,6 tr.n vd

LJ



Hinh 2. Tucii UiPb ciia zircon trong bao thd Rubi ving llc Yen (hing tr€n thd hien tueji "tu1'ouPb , heng
du6i ld tueii 

23sgf07pb 
, vdng trdn thd hien kich thudc chirm lon)

55,0 ! l,6lrlli
58,0 t S.2IYb

11O,0 ! S,? tle
12D.0 ! 10,0lvfs

52 I 8,0 tr.n. Day c6 thd xem tueii toi da ciia rubi
khong thd vuot qu6 48 t 1,6 tr.n. Viec dinh tucii

Ar/Ar tri phlogopit trong dd hoa chira rubi ciia d6i
[n GAm cho tu6i 30,8 t 0,8 tr,n vi 33,8 + 0,4 tr.n
le tucii kdt tinh ciia mica vdi nhict do d6ng 415" +

40"C[2]. Day ld tutii tdi thidu crja thdnh rao rubi.

Tinh phric tap ciia c6c ddi sinh truong ciia zircon
trong rubi vd spinel li chring cd vd lich sii da pha

ciia c4c thinh tao bidn chdt trong ving. Tudi U/ Pb

24

2m,0 ! 9,0 Me
?B,O ! 3+,T lvh

r€,0 I 1,6lvIa

540 ! 8,0 l4a

x6c dinh trong nghi0n citu niy sdm hon tuoi trugt
bing trii ciia dtt g6y Song Hdng vio Eoxen giria

40 - 35 tr.n vd ph6t tridn manh vdo Oligoxen mu0n
(30 tr.n). Chc gi6 tri tudi cejhon ll0 tr.n thu duo.c

tri x6c dinh U/Pb cria zircon chirng td di zircon de

trdi qua pha bidn dang manh trong Kainozoi, song

vdn cdn phrin 6nh su c6 mdt cua cdc pha kiOn tao

tru6c d6. Bidn c*rdt trudc khi hinh thdnh rubi trong

khodng 220 - 265 tr.n rdt gAn gfii v6i tutji x6c dinh

160 180 200 220 240 260 280

Tudi 206pb/238u

Hinh 3. Bidu dd phen bd tudi 2ttu/"'oPb cila zircon trong d6 hoa chria spinel 6 An Phi, t uc YOn



duo,e 6 khdi Song Chdy [5, 6], ddi Song M6, ddi

Trudng Son vA khdi Kontum 240 - 245 tr,n [6], Ket

quA nAy mQt lAn ntla ehfng t6 sr; ph6t ridn rQng rdi

eiia pha kidn t4o Indosini 6 Dong Nam A. Nhfing

ehirngc6 v€phat4o n0i nAy d[ dugc s6ng td o Nam

Trqng Hoa vA Th6i Lan [4, 6].

rfir luAn
Trong bii b6o ng6n niy, ch6ng tOi da de cAp tdi

mOt vdn dd hdt srlc quan trong, mo ra mOt khii

nlng mdi trong nghiOn ctu kidn tlo sinh kho6ng,

ld dinh tueii zircon trong bao thd rubi nhd chim tia
ion. Tudi ciia rubi ving Llc YOn n6i ri0ng vd doc

d6i S0ng Hdng n6i chung cdng duo.'c khang dinh li
hinh thdnh trong Kainozoi, li€n quan vdi giai doan

truot bing tr6i crja ddi dft g6y Song Hdng. Ngodi

ra, hiOn diOn ciia c6c pha kidn tao cd hon nhu pha

kidn tao Indosini trong d6i tn GAm cfrng duo. c

s6ng t6. C6 thd du b6o, ndu duoc sfr dung phuong

ph6p trOn dt! nghicn criu chi tidt ddi bidn chdt Song

Hdng, c6 thd ph6t hi6n dalu vdt cira cic pha ki€n tao

ceihon trong ddi bidn dang manh vio Kainozoi.

Day li kci quri hqp t6c gifa ViOn Dia chdt,

Trung tAm Khoa hoc Tu nhi6n vd COng ngh€ Qudc
gia vd ViOn nghi€n criu vd ph6t tridn IRD (CH

Ph6p) v6i tAi trg kinh phi cria IRD vi chuong trinh
nghiOn cfiu co bin, nh6m dd tni uu ti€n cira hOi

ddng Khoa hgc Tg nhiOn. Virginie Gamier c6m on

ViQn Nghi€n ctu vd Ph6t tridn IRD de tAi tro kinh
phi dt! ldm viOc tai ViQn Dia chdt (TTKHTN &
CNQG) ttr thdng l0 nam 2001 tdi th6ng I ndtm2ffi2
vd su gi(rp dd ciia Ts J. Berger, dai diOn IRD tai

Vi€t Nam.
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SUMMARY

U/Pb datatlon on zircons included In ruby and spinel
of Luc Yen region

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

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

zirconl included in ruby have 238U/206Pb ages

comprised between 48 t 1.6 Ma and 225t9,7 Ma,

with an intermediate age of '110 t 3.7 Ma , Ten

analyses have been done on zirco in

spinels. The 238U/206Pb ages and 2 es

are concordant. The238U/206Pb ages ed

between 174.4t 4,0 Ma and 260.4 I 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

N gdt' nhiin bati : 22-4'2002

Trung tdm Dia ltod Yd fhach hoc.
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