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rudl GRANULIT PHUC HE KAN NACT:
*1

I€T QUA TU SHRIMP U.Pb ZIRCON

t. vto oAu

PhrlchQ KanNickodia khOiKon Tum gdm chri

yO'u cdc da bieh chdt granulit hai-pyroxen, !dcAc d6

bidn ohdt cao nhdt dd thdy o ViQt Nam. Phtc hQ dac

trung bing nhi6u tti hgp kho6ng vet cong sinh x6c

dinh mfc do bidn chdt thuoc tu6ng granulit, dinh
bidn chdt dat 800-850 oC vi 8t1 kbar [12]. Phirc h0

Kan Nack dang duoc xOp vdo Arkei tren co so liOn

h€ so sdnh dac didm, mrlc dO bien hAt voi c6c phrlc

h€ granulit tutii Lrkei kh6c phan b 6 An Do vd Lion

Xo (cfr) Ll2l, c6c quan ni€m trudc dAy cho rf,ng, c6c

granulit chi hinh thdnh trong thdi gian Arkei r').
Proterozoi vi chi phAn bO & cAc khien cd dd bi xAm

thuc b6c mdn manh. Tuy nhiOn. nhfrng kct quri

nghiOn cfu trong c6c thAp niOn gAn dAy cho ihAy

cdc granulit khOng hd han chO cho rnOt giai doan

cu thd ndo trong lich su Tr6i Ddt. NgAy cdng c6

nhidu granulit tr6 duoc ph6t hi0n, trong d6 c5 c6c

granulit tudi Do Tam (38 tr,n). CAc khoing tudi

quan trong ciia granulit duoc ph5t hi€n bao gdm :

3.500-3.000, 2.800-2.400, 1.800-1.500, 1.200-900,

700-500 vd 300 tr.n [2]. Vi granulii khong hd han

chO cho c6c khi0n cei Arkei, nOn viOc dinh tuOi cho

c6c granulit phirc hQ Kan Nack khong the chi don

thuAn dua vdo d6i s6nh ddc didm vd mtc d0 biOh

chdt ciia phric hc duoc, mi ddi h6i ph6i c6 cic tdi

xa minh chring. Bdi blo
quri ddu tion vd tudi ddng

phuong ph6p SHRIMP
soluticrt Ion lviicrohobe)'

nhani giii quyOi van dd tuiii cho granulit philc hc

Kan Nack hiOn dang cdn dt! ng6 ndY'

II. ZIRCON CUA PHUC HE KAN h]ACK VA- -- -a,-rv 
inir.ni cHUAN BI MAu

Cdc tinh thd zircon dr)ng trong nghi0n ctlu ndy

do tt Tidn D[ng cung cdp, drioc tuydn tr] l0 kg d6

gnei thu th{p tn phAn gita phfc he Kan Ndck tai

l6

TR,AN NGOC NAM

mat cdt S0ng Ba trong qu6 trinh do vd ban dd dia

cha't l:200.000, loat td Kon Tum - BuOn IVI€ ThuOt
(1993). Thdnh phAn khodng vat tao d6 chinh cira

mAu phAn tich g6rn thach anh, plagiocla, fenpat-
kali, granat, sillimanit, biotit vd cordierit, Kho6ng
vAt phu pheibiCn li apatit vd zircon.

Zircon duoc tuydn tu mAu bing cdch nghidn,

dii i,d nhdt hat du6i kinh hien vi hai m6t. HAu hct
c6c tinh thd zircon ddu c6 dang iang tru, kich thudc
har ru 0,2 den 0,5 mm, r{t tu hinh. cic tinh th€

zircon cria mau cdn phAn tich, sau khi tuyen chon.

duoc gin lrcn mot dia nhua epoxy ctng vdi nhGng

hat zircon tiOu chudn SL13 (572 tr.n) va QGNG
f 1850 t2 tr.n.r. MAu duoc mdi di nua hat, de lo mat

cit trung tAm tinh thd zircon cdn phAn tich, vi d6nh

b6ng bang keo bOt kim cuong do hat 0,25

micromet. Sau khi mAu duoc dAnh b6ng, dDng k!
thuat EPMA (Electron Probe N{icro Analyser :

m6y vi phln tich dien tfr) dd phan tich dlc diem

phln ddi vi cdu tr0c bOn trong cua tung haf zircon.

Thri tuc niy cho ph6p chon ra nhing khu vuc ddng

nha't "sach", trong ttmg tinh thd dd phAn tich

SHRIN{P U-Pb tidp theo.

Hinh I trinh bdy rinh EPMA thc hien dlc di€rn

ph i ciia zircon tt granulit phitc h0

Tr 8 hat zircon dd Phln tich, 12 hat
o/o rcon phAn tich) khOng the hi€n

ddi (ddng nhdt tu tem ra ria hat, hinh 1a), 5 hat

chi6m)i Vo) thd, hiQn.phan d6i voi rnot nhan ddng
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hiQn cho cAc "vtng" phan ddi kh6c nhau trong
tung tinh thd zircon,

ilI. K? TI{UAT SHRIMP II
vA ffir euA PHAN rfcH

SHRIMP II Ie the hp th(r hai cisa Sensitive High
mass Resolution Ion MicroProbe (gqi tdt lA

SHRIMP), Thd he tht nhdt SHRIMP I ctugc thidt
ke'vA l6p dpt rpi rruemg D+i hqc Tdng hqp eude
gia Uc (Australian National University, vidt tdt tt
ANU) trong thdi gian 1974-1979. Thd he thf hai
SHRIMP II c0ng duoc ANU xAy dung, hodn thinh
ndm 1992. Uu viOt ctra k! thuAt SHRIMP so vdi
c6c k! thuAt thOng thudng kh6c ld n6 cho ph6p
ph4n tich c6c thdnh phAn ho6 hoc vdi d0 chinh x6c
cao, 6 t1i lQ vi m0, cho trlng phdn cria tung tinh thd
khoang vat don td. t<y thuat SHRIMP dd duoc 6p
dung cho viec xdc dinh tudi dia chdt U-Pb, phd
bidn cho c6c kho6ng v4t zircon, apatit. C6c chi tidt
gi6i thiCu vd SHRIMP vi rlng dung trong xAc dinh
tudi ddng vi c6 thd tham kh6o 6 nhfrng bdi b6o
kh6c dd duoc cOng bd gdn day [14].

C6c thi nghiOm ph4n tich SHRIIV.{P II U-Pb cho
zircon granulit, phrlc h0 Kan Nack trong b6o c6o

niy, duoc thuc hiOn tai phdng thi nghiOm SHRIMP
II thuoc trudng Dai hoc Hiroshima, Nhat Bin (6p
dat nam 1996). M6i didm phAn tich duoc thuc hi€n
trOn diOn tich c6 duong kinh 20 micromet cria bd
met trung t4m tinh thd zircon dd duoc ddnh b6ng,
vi duoc phri bing mOt lop vdng m6ng. Chi tidt ky
thuAt phAn tich vd tinh to6n cfra c6c thi nghiOm ndy
sd duoc rrinh bdy 6 mor bdi b6o kh6c [9]. Kdt qui
thi nghiOm duoc trinh bdy trong bdng ), g6m 24
didm phen tich SHRIMP II U-Pb cho 18 tinh thd
zircon tD granulit phfc h0 Kan Nack. Bing 1 cho
thdy hdu hdt c6c tinh thd zircon d€u cho kdt qui
phn hgrp nhau nim trong sai sei thi nghicm. Hai
mudi ba didm phan tich (chidm 96 Vo phLn tich)
cho kdt quiZSZ,l +11,6 tr.n. Mot didm phAn tich &
nhAn cf,ra hat zircon phan d6i phitc tap cho gi6 tri
1404 x34 tr.n (hinh lc, didm WM08.l d bdng t).

rv. BrEN LUAN dr euA

L Nhiet d0 d6ng cia zircon cho hE U-Th-Pb vi
! nghia tudi ddng vi U-Pb

Zircon (ZrSiO+) li mOt hong nhiing kho6ng vAt

duo. c sfi dung r0ng rdi nhdt dd x6c dinh tudi dia
chdt cho 96c qui trinh kdt tinh magma vi,/hoac c6c

l8

qu6 trinh bieh chdt nhiQt do cao, Tuy nhi€n, vipc
luan girii ! nghia crla tutJi U-Pb zircon php thu6c
vAo nhthrg thOng sd liOn quan ddn e6c qu6 trinh
khudch t6n hg U-Th-Pb trong tinh thd zircon, d4c
biet le di€u kiQn nhier dQ, thudng goi th, nhiCt dQ

ddng crta cAc hQ ddng vi hong c6c kho6ng vet [8],
Nhiet d0 d6ng cria zircon cho hg U-Th-Pb dd dugc
quan tam nghien cftu tt lau nhung vAn dang cdn
nhi€u nanh lu&n, Nhidu nghi€n ctu gdn dey cho
thA'y nhipt do d6ng cila zircon tg nhi€n cho hg ddng
vi U-Th-Pb phii cao hon nhiQt dQ 900 oC [3], thflm
chl c6 thdcao hon 1,100 "C [14], cho di fong mQt
thdi gian ddi, c6c nhi dia chdt cho nhiQt d0 ndy xdp
xi -750 nC. BOn c4nh d6 cdn c6 nhfrng nghiOn cfiu
cho ring nhiQt dO 750 "C li qu6 cao ddi vdi nhiet
do d6ng efia zircon" Nhu vay ndu ch{p nh{n nhipt
d0 d6ng ciia zircon cho hQ U-Pb le cao hon 850 "C
nhu quan ni6m duo. c nhidu ngudi thda nhAn hi€n
nay u, 3, 9, 111, thi rudi U-Pb zircon sC le tudi kdt
tinh magma, vi nhiOt d0 cira nhidu magma granit
phd bidn trong khoing 750-850 'C. Nguo. c l4i, ncu
ch6p nhAn nhiOt d0 d6ng cho zircon theo khoring
nhict do thdp (< 750 'C), thi tuiii U-Pb zircon c6
thd le uiii magma, hodc c6 thd le rudi ciia pha bidn
chdt cao & Cidu kien nhi€t do vudt qu6 nhiet dO

d6ng ciia zircon. Trong trudng hgp niy, pha bi€h
chdt cao cuAi cilng sC tai khdi dOng toin b0 hoac
mOt phdn hc ddng vi U-Pb trong tinh thd zircon, do
d6 tudi quan sdt duoc c6 thd le nrdi cria pha bidn
chdt d6, hoac li tueii "pha trOn".

Dd luan giii !'nghia dia chdt cho turji SHRIMP
II U-Pb zircon phrlc h0 Kan Nack trong b6o c6o
ndy, t6c giri da sfr dung nhi€t do > 850 oC cho nhiet
dO d6ng ciia zircon defi vdi he U-Pb. Gie tri nhict
dQ ndy dang duo.c nhidu nhi nghiOn cfru hiOn nay
chdp nhAn. Mat kh6c, tic gi6 van luu !' ddn kh6
nang bi mdt bO phAn (partial loss) luong chi ph6ng
xa do c6c qu6 trinh hAu k€t tinh (c6c qu6 trinh xdy
ra sau khi tinh thd zircon dd thdnh tao), nhu c6c
qu6 trinh huf hoai ph6ng xa (radiation damage),
t6i ket tinh (recrystallization), qu6 trinh nrit n6 tinh
thd (fracturing), tu nung t6i (self-annealing) vi c6c
phdn rrng hod hoc (chemical reaction),... t3, l3l.

2. Tudi granutit phtlc h€ Kan Ndck.

C6c tinh th€, zircon cria granulit phtc h0 Kan
Nack phAn tich trong b6o c6o ndy c6 dang tinh thd
rdt tu hinh (hinh ld), cho thdy chtng d[ sinh
truong hong mOi trudng "l6ng". N6i c6ch kh6c,
hinh dang tinh thd zircon dd phAn tich gAn giii vdi



Bdng L Kdt quA phln tfch SHRIMP II U.Pb ztrcon granuilt phfc ht Kan N6ek

Mdu
U

(ppm) t*PblouPb 2olPbto6Pb 2otPb
I
+

I

I
A

.l

wM01.l
wM01.2
wM02.r
wM03.l
wM04.1

wM05.1
wM06.1
wM06.2
VTMO7.1
wM08.l
wM08,2
wM09.1
wM10.l
wMll.i
wMll,1
wM12.l
wM13.1
wMl3.2
wM14.l
wM15.l
wMl6.1
wM17.1
wMl8.l
wMl8.2

0,0658r0,0045
0,053210,0011
0,060410,0015
0,053910,0010
0,0572t0,0019

0,0567t0,0017
0,0523r,00009
0,054110,0011
0,0519t0,0005
0,0921t0,0011

0,0555t0,@i8
0,053310,001I
0,054410,0012
0,0528i0,0009
0,054410,0015

0,0545i0,0012
0,053310.0012
0,0530i0,000s
0,0528t0,00C7
0,0533t0,0010

0,403!0,022
0,69610,012
0,36710,015
0,212fi,005
0,244fr,0t1

0,24010,013
0,16i10,004
0, I 8610,005
0,034r0,001
0, 1 8 1rv0,002

0.217f0,010
0,127r0,005
0,191t0,009
0,12910,005
0,18810,006

0, I 6210,005
0,17'tfl,007
0,08-<r0,002
0,073t0,003
0,14610,005

24,04fr,77
25,95t0,90
25,17fr,93
24,62fr,36
25,6810,90

25,02t0,55
25,44lf'57
25,47x0,67
24/lfi,53

4,10r0,1 1

25,13fl,79
25,28fr,72
2450fr,70
24,31!0,79
25,04!0,52

24,91_$,69
24,29L{,54
24,86fl,89
24,22!0,43
24,10E:4.50

-ltro)
256,5r9,3
247,9+14,7
246,7x10,1
256,8t3,9
244,cE,g,9

251,8r5,9
246,8x5,5
246,816,5
259,0t5,5
1404fi4

249,5x.8,1
248,8t7,l
256,6t7,4
259,6!8,4
?5? l+{ ?

)57 )+'7 o

258,5t5,8
254,2t9,0
260,5x4.5
255,8r5,I

37 0,0029310,00078
214 0,0003110,00010
88 0,0009110.00029

225 0,0003210,00009
98 0,0009310.00028

1 l0 0,00071t0,00030
272 <0,00006
139 0.0007GrO.00025
630 0.0000710.00002
335 0,0000410,00002

117 0.0007510.00033
185 <0,00018
161 0.0005310.00016
393 0.00cr 3t0.00006
r32 0,00050t0.00020

180 0,0004710,00017
186 0,00032t0,00015
763 0.00003t0.00001
3'.74 0.0001610.00009
209 0.00M0{.00016

237 0,0002710,00012
179 0.0005210.00018
861 0.0000810.00003
I 89 0.0003 1t0.0001 3

0,054210,0C14 0,13510,004 24,33L0,62 259.9t6.6
0,056710,0012 0,20910,008 23,6:/t0,48 265,7t5,5
0,052210,0007 0,03110,001 24,32t0,89 259,4!9,3
0,0537rC,0011 0,15710,005 25,54t0,91 245.7x8;7

zircon k€t
zircon dd

l
t
It
I
II

I
I
)

* C6c sai sd & mric 2 sisma

tinh tri dung thd magma. 6i7o s6 hat
phAn tich d6ng nhet t'il tAm ra ria hat

(hinh la), chfrng t6 chfng dd ph6't tridn trong rn0t
giai doan vd27%o sei hat c6 su phAn ddi don giin,
gdm mot nhdn r<)ng ddng nha't vd mOt ridm hep
bao quanh (hinh 1b). T{tc&ctrc phAn tich, ci nhAn

vd ria cdc hat zilcon niy d€u cho c6c kdt qui tuong
tu nhau, nim trong sai sd thi nghi€m, tao n€n gi6
tri tudi U-Pb 253,7 tI1,6 tr.n cho 23 didm trong sri
24 di€m dd phan tich (chiOm 96Vo).Yi€c kidm tra
ca'u rtc phan d6i trong timg hat zircon tnr6c khi
phdn tich SHRIMP II U-Pb, cho ph6p chon nhtng
didm phan tfch (dien dch c6 duong kinh 20
micromet) khong c6 hodc ir khuyeltat (vi du khe
ntt, cic ving bi huf hoai do ph5ng xa, do c6c
phrin rlng ho6 hoc...), han chd kh:i ndng bi mat chi
ph6ng xa trong kdt qui thu duoc do 6nh huong cira
cic qui trinh hau kdt tinh nhu dd rrinh bdy rren
dAy. Nhu vdy gi6 tri 253,7 +11,6 tr.n thu duoc

rrong nghien ciru niy c6 thd coi id tutii kdt trnh
thinh tao c6c tinh thd zircon dd ph4n tich.

C6c granulit ph(tc h0 Kan Nack duo. c thinh tao
ii pha biOn chdt cao thuOc tu6ng granulit, c6 didu
kien nhiot d0 khoiing 800-850 "C nzl. V6i hinh
dang tinh thd rdt tu hinh, cdu tnic b€n trong ddng
nhdt (kidu khOng phtn d6i, hinh ia), hoac phan d6i
don gi6n (hinh lb) cho ph6p suy do6n c6c tinh thd
zircon ndy ddduo. c thanh tao tai ch6, kei tinh ti mOt
dungthd n6ng chdy trong qu6 trinh "siOu biOn chdt"
granulit. Tuy nhi€n, vdn c6 m0r khe nang khdc ld
c6c tinh thd zircon khOng phAn d6i dd thdnh tao do
qu6 trinh t6i ket tinh 6 trang thdi rin (solid-state
recrystallization), nr e6c tinh thd zircon phan ddi
phric tap, trong qu6 trinh bidn chdt cao tu6mg granu-
lit. HiOn nay v6n chua bi€t c6c didu ki€n nhi€t d0
cho ph6p b6t ddu qu6 trinh tAi kdt tinh ndy, nhung
c6 nhfrng dAu hiOu cho thdy c6c tinh thd zircon
phan ddi phfc tap c6 thd tei kdt tinh. ngay sau khi

19



ch0ng via duqc thAnh t+o [ 10i , Ndu qu6 trinh tAi kdt

tinn [dt thirc holn thign (tinh nJrd zircon "m6i" c6

thay tho cho tudi giri dinh Arkei tru6c dAy'

3, Tudi Protolith Phtc hE Kan Ndck

fuI0t tinh thd zircon c6 ch'u truc phan d6i phitc

tap c6 nhAn cho i6 tri tudi U-Pb dat 1404 +34.ttt'

nrac nin vdi c6 kOt qui phAn tich kh6c (hinh 1c)'

4. f nghia lich sfr nhifi dAng

20

lOn eAe cdu truc dia chdt 6 Dong Duong, vA dttqc

Mgt m6u b uytln tr) mAu df gnei cordierir'-

sillimanit-bioti phfc hp Kan NEck eho tutii't<-

binh dat khoing 45 "C/r.n (hinh 2).

O

(o.

(o.
'=
z

Hinh 2. Lich su nhi€t do (ducng cong Nhi€t d0-

thdi gian) cria Ph(rc h9 Kan Nack

rEr luAu

I C6c dl bidn cha't granulit phtc hc Kan Nack

& <tia khdi Song Ba) duoc hinh

thdnh trong lnciosini, khodng 254

tr.n tnrdc, bing c6c kdt qui

SHRIMP lI U-Pb zircon'

2. Gia tri tudi tdi thidu cho protolith phtc h€

Kan Neck le 1400 tr.n, thu dugc tri SHRIMP II U-

Pb zircon 6 nhAn mOt hat zircon phdn ddi phirc tap'

tuong img vdi Proterozoi gi[a'

ztrcon
rAn

ztrcon

biotit



3. Circ d6 bidn chdt granulit cria phrlc hQ Kan

Ndck dI nguOi lanh vdi tdc dO trung binh khoring

45 oc/tr.n, ti -850 "C lkhoang 254 ir.n mldc)
xuong nhiQt do 300 "c (242 ft.n).

Ldi ccim on : cilc thi nghiOm phrn tich duoc su

gitp dd ky thuAt crja Gs Y, Sano (phdng thi nghiem

SHRIMP II, truong Dai hoc Hiroshima), Gs M'
Toriumi (Dai hoc Tcing hop Tokyo), B0 Giio duc

Vdn ho6 vA Thd thao (Monbusho) NhAt Bin
(Grant-in Aid No. P 98376). T6c giri xin chan

thinh cim on nhiing gifip dd qu!'b6u d6'
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SUMMARY

Age of granulites from the Kan Nack complex :

SHRIMP !l U-Pb zircon dating result

Eighteen zircon grains separated from a granu-

lite sample of the Kan Nack compiex in the centrai

Kon Tum massif were dateC by SHRIMP ll U-Pb

method. Zircons have euhedral shapes and appear

to be diffrerent in zoning pafierns, Twenty-three
SHRIMP ll U-Pb analyses of unzoned and simply

zoned zircons yield ca. 254 N4a, and one anaiysis
gives ca.1400 Ma concordant age for an oscillatory

zoneC zircon cc;e. This result shor,vs ihat granulites

cf the Kan Nack comolex in the Kon Tum massif
have formed from a high-grade granulite facies iecto-

nothermal event of lndosinian ages (Triassic). Middle

Proterozoic age of ca.14C0 Ma indicates a rninimum

age for protoiith of the Kan Nack complex. Cooling

history and subsequent exhumaiion of the Kan Nack

complex during lnciosinian limes ha're started from

-850 'C al ca. 254 Ma to -300 "C at 242 Ma' with

an average cooling rate of 45 'C/Ma.
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