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Isotopic system, mineralization contains little or no sulfide minerals, then the method is

applied to other minerals in an ore mineral association. The Re - Os dating
method has shown great success when it is applied to hydrothermal
deposits, especially for the molybdenite - bearing vein deposits. The
limitation of the method is that when the concentration of the Os element
in molybdenite is low, it is difficult to establish the Re/Os ratio in a single
mineral. The Ar - Ar isotope system for dating mineralization often uses
mica or feldspar minerals, which are minerals with blocking temperatures
ranging from 150+350 °C, and later metamorphic periods have higher than
3500C often overprinted these minerals. Generally, tectonic, magmatic, and
metamorphic events, which occur after mineralization, can cause difficulty
in determining the age of mineralization and collecting analysis samples.

Rb - Sr,Re - Os, and Ar - Ar.
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Téng quan vé modt s6 phwong phap dinh tudi thanh tao
khoang hoa
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THONG TIN BAI BAO TOM TAT
S;Z;:;Zflz 8/11/2020 Mgt trong nhiing thanh twu quan trong cta viéc dp dung dong vi phdng xg
L trong nghién ctru dia chdt la dinh tudi khodng hod. Trén co sé tong hop, doi
Stra xong 09/3/2021 sdnh va ddnh gid hé dong vi phd bién trong dinh tudi khodng héa hién nay, mot
Chap nhén dang 01/4/2021 s6 phuwrong phdp dinh tudi tuyét doi str dung hé dong vi Rb - Sr, Re - Os va Ar -
Tor khia: Ar dugc xem xét trong nghién ctru nay. Ké;t qud nghién ctru cho thdy, phuong
Pinh tudi khodng héa phdp Rb - .S:r dinh tuodi dp dyng thai:lh cong voi cdc tharzh tao kho_ang hoq
Ha dongvi, ’ sunfua, trurong hop khodng hoa chira it hodc khéng chiva dong vi trén thi

phwong phdp dwoc dp dung cho cdc khodng vdt cdng sinh véi chiing. Phwrong
phdp Re - Os dinh tudi dp dung hiéu qud cho cdc mé nhiét dich, ddc biét déi véi
cdc mé chira molibdenit. Phwrong phdp bi han ché khi ham lwong Os thdp, viéc
xdc Idp ti s6 Re/Os trong don khodng la mét thurc té€ khé khdn. Hé dong vi Ar -
Ar dinh tudi thwong st dung khodng vdt mica hay felspat, ddy la nhitng
khodng vit c6 nhiét dé déng dao déng 150+350 °C, nhirng giai doan nhiét kién
sinh vé sau c6 nhiét do Ién hon 350 °C thwong ghi dé 1én nhitng khodng vt
nay. Nhin chung, cdc hoat ddng kién tao, magma va bién chdt xdy ra sau qud
trinh tao khodng thurong gdy khé khdn cho viéc xdc dinh tudi va Idy phdn tich
mau.

Rb - Sr,Re-OsvaAr-Ar.

© 2021 Trwong Pai hoc M6 - Pia chit. Tt ca cac quyén dwoc bao dam.

biét, tudi khoang hoa con gitip cho viéc xac dinh cu
thé hon mo hinh ngu6n goc tao quing. Nhitng nam
gan day, nguoén goc mo sunfua dic xit trong da

1. M¢& dau
Tu6i thanh tao khoang hoa la mot bd phan

then chét c6 thé cung cip nhirng thong tin quan
trong dé 1am sang té ngudn gdoc thanh tao cta bat
ky khoang san nao. Tuéi khoang hod cung cip
théng tin lién két cac yéu td tao quing (hoat dong
xam nhap, vi tri kién tao, co’ ché tai bién chit, nguén
cta chatléng tao quang va hop phan quéng,...). Pac
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phun trao (VMS) dwoc lam sang té hon va dwoc
xem la san pham ctia mét sw kién dong sinh hon 1a
mot sw kién biéu sinh. Hon thé nira, viéc tiép tuc
thiéu hiéu biét vé mdt mo hinh nguén goc cé thé
chip nhan chung cho cidc mé biéu sinh nhu: kiéu
thung liing Mississippi (MTV), nguyén do cling tir
viéc thiéu s6 liéu dinh tudi khoang hod chinh xac
cho hau hétloai hinh nay (Ruiz va nnk., 1985). Nhw
vay, mot nghién ciru toan dién vé khoang san déu
phai c8 gang xac dinh thoi gian tao khoang mot
cach chinh xac nhat cé thé.
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Twong tw nguyén ly dinh tudi cic thanh tao dia
chit néi chung, tu6i thanh tao khoang hoa néi riéng
cling bao gbm tudi twong doi va tudi tuyét doi cia
thoi diém khoang hod dwoc hinh thanh. Tudi thanh
tao khodng hoa trong mét mé cé thé dwoc xac dinh
truc tiép bdi tudi vat chat tao quing hoac thong qua
cac khoang vat, hop phin cdng sinh v4i cac thanh
tao trén. Do vy, tuy thudc vao viéc st dung cac
khoang vt cu thé trong qua trinh dinh tudi cho ra
cac phwong phap phan tich thich hop. Dya trén mot
s0 phwong phap dinh tuéi khoang héa dwoc ap
dung phd bién hién nay, bai bao tién hanh thao ludn
mot sé phwong phap dinh tu6i khoang héa st dung
hé dong vi Rb - Sr, Re - Os va Ar - Ar. Véi nhirng
phén tich néu trén c6 thé néi tudi khoanghdala tién
dé quan trong dinh hwéng cho viéc ludn giai moi
lién quan cia quang héa véi ngudn vat chat sinh ra
no. Do diéu kién dia chat phirc tap, sw anh huwdng
cla cac suw kién kién tao vé sau, qua trinh hiu
magma, khién cho khu vwc bi tai bién dang, bién
chit, cau tric - kién tao bi x4o tron, gy khé khan
cho viéc xac dinh chinh xac thoi gian tao quang. Vi
vdy, bai bdo trinh bay ndi dung, wu diém va ton tai
clia tirng phwong phéap qua d6 nham cung cip cho
nguwoi doc mot cai nhin bao quat vé tinh ng dung
va kha nang dp dung trong nhirng diéu kién cu thé.

2. Mot s6 phwong phap dinh tuéi khoang hoa

S6 liéu dong vi khéng cung cap cau tra 10 duy
nhit cho bit ky vin dé dia chit nao, nhirng dic
trung déng vi twong ty nhau trong mot mo khoang
c6 thé dwoc cung cp bdi cic qua trinh dia chat
hoan toan khac nhau, cing mot qua trinh tong hop
6 thé cung cap cac dong vi dic trung khong giong
nhau dwéi nhitng diéu kién khac nhau (Ohmoto,
1986; Lin va nnk,, 2020). Tuy nhién, s6 liéu dong vi
b6 sung cho cic nghién ciru dia chit lién quan
(khoang vit, dia hoa,...) gép phan lam sang té hon
thong tin ctia qua trinh tao quang (thoi gian tao
khoang, nhiét do hinh thanh, co ché két tinh,...). Mot
cach tong thé, ngoai trir phwong phap Ar - Ar cac
phuong phap xac dinh tudi déng vi Rb - Sr va Re -
Os déu dwa trén nguyén tic xay dung dudng dang
thoi (isochron).

Phwong trinh chung cho phan ra phéng xa ctia
mot hé kin duoc viét nhw sau.

dN

—=—)\N 1
R €]
D=N,—-N (2)

D

N
Trong d6: A - hang s6 phanra A = 0,693 /chu ky
ban phéan r3; N, - s6 nguyén t&r ban dau ctia ddng vi
me; N - s6 nguyén tir con lai ciia dong vi me; D - s6
nguyén tir cia déng vi con; t - thoi gian phan ra
phong xa (giay).
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2.1. Phwong phdp Rb - Sr dinh tuéi

Phwong phap Rb - Sr dinh tudi dwa trén cac
dong vi Stronti dwgc do trong mau da tdng hoic
trong cac khoang vat chira Sr tach ra tir da me.
Stronti c6 bén dong vi tw nhién (83Sr, 87Sr, 86Sr va
84Sr) va hau hét 1a déng vi bén, chi c6 dong vi 87Sr la
phéng xa vala san phdm cta phan rd phong xa 87Rb.
Do dd, ham lwong 87Sr trong mot khodng vat hoac
da chira Rb ctia mot hé kin doi véi Rubidi va Stronti
phu thudc khéng chi vé gia tri 87Sr ctia n6 ban dau
87Sr, ma phai bao ham ca nguon bo sung cho phéng
xa 87Sr. Tlr phwong trinh tong quat (1), ham lwong
87Sr ctia mot hé Rb - Sr kin c6 thé dwoc biéu dién
nhu sau:

875r = 8751, + 8’Rb(e* — 1) (4)

Trong dé: A - hang s6 phan ra cla phan ra
phéng xa 87Rb dén 8’Sr (A =1,39 x 1011 /ndm); t - tudi
dia chit ctia khoang vat hodc da (triéu nam).

Chuén hoa phwong trinh trén v&i 8Sr, phwong
trinh (4) rat gon thanh.

87ST 8757" 87Rb
() (2o o

865,',. 865‘7,. 865'7.

Phuong trinh (5) dwoc dung lam co s& cho
dinh tudi bang phwong phap Rb - Sr. Véi gia tri
(87Sr/86Sr) va (87Rb/86Sr) thu dwoc tir qua trinh
phan tich mau, khi dé6 phwong trinh (5) c6 thé xac
dinh dwoc thoi gian (t) néu ti s6 (87Sr/86Sr), ban
dau da biét. Mat khac, néu ti so (87Sr/86Sr), khong
xac dinh dwgc nhw cac treong hop théng thwong,
giai phap dwoc dwa ra bang cach chon mot loat cac
mAu véi mot bién do rong cia ti s6 (Rb/Sr) va thoa
man cac gia thiét nhw: 1 - chling dwoc hinh thanh
dong thoi; 2 - ¢6 cing mot ti s6 (87Sr/86Sr), ban du;
3 - dwoc bao ton trong nhirng hé kin ké tir khi hinh
thanh (Faure, 1986). Tap hop cidc miu nay cho
phép xac 1ap moét dwong thang (con goi 1a duwong
dang thoi) trén do thi ctia 87Rb/86Sr (truc x) so voi
87Sr/86Sr (truc y). Giao diém cua truc y véi dwong
dang thoi cho gia tri ban dAu (87Sr/86Sr), va tudi dia
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chat clia cac mau (t) dwoc xac dinh tir d6 d6c cia
dang thoi (e - 1), hodc gidi phwong trinh (5) cho
thoi gian (t). Vi dy, tip hop cac ti s6 dong vi stronti
trong mau pyrit thu duwoc tir quing molibdenit O
Quy Ho, tiy bac Viét Nam vé ra mot dwong dang
thoi c6 ti s6 ban dau (87Sr/%6Sr), bang 0,70960
+0,00036 va xac dinh tudi thanh tao ctia t6 hop tao
quang (pyrit, molipdenit, chalcopyrit) 1a 38+3 Ma
(Hinh 1). Két qua dat dwoc phu hop véi treong
quan hé dia chit clia quing molibdenit va khoi
granit xam nhap phia tdy O Quy Ho (Tran Tuan Anh
va nnk.,, 2002). Ngoai ra, trong sai s6 cho phép cac
két qua dinh tudi tuyét ddi 72+41 Ma (Nguyén
Trung Chi, 1999) cho khoi xAm nhép axit nay cling
lién quan mat thiét vé nguén cung cip quang.

Nhitng nam dau ctia thip nién 80, Ruiz va déng
nghiép (1984) da dung phwong phap Rb - Sr cho
viéc dinh tudi khoang hoa trong da vy quanh giau
Rb. Khoang vat mach dwoc lwa chon phéan tich &
day la canxit va cac khoang vat khac chia Sr.
Phwong phap nay cling duoc ing dung trong dinh
tudi tao khoang & ba mo6 khac nhau: White Pine
(Michigan - M§), Panaqueira (B6 Pao Nha) va
Parral (Mexico). Cac két qua thu dwoc sau d6 so
sanh v&i cac két qua dinh tudi tirng dwoc 4p dung
clia cac nghién ctru trwde day, da cho thiy su twong
quan twong d6i phtt hop (Hinh 2).

Tai Hinh 2, dwong lién nét biéu dién tudi dat
dwoc bdi cac nha nghién ctu cho mo Parral -
Mexico (Ruiz, 1983), Panasqueira - B6 Pao Nha
(Clark, 1970; Schermerhorn, 1981) va White Pine
(Watts, 1981); Pudng thang véi dwong tron den
thé hién tudi dat dwoc tir nghién ctru ctia York

Pyrit (V0869)

xTSr’/M‘vSl_
(=]
-
[

Age=38+3 Ma
[nitial ’St/*Sr=0.70960 + 0.00036
MSWD=2.1

0 4 8 12 16
*Rb /S
Hinh 1. Puong dang thoi Rb - Sr khodng vt pyrit
trong mau V0869 mé Molibdenit O Quy Ho, tdy bdc
Viét Nam (MSWD la gid tri trung binh trong
Iwong) (Pham Trung Hiéu, 2010).

(1969); Duong thang v6i dwong tron trang biéu
dién két qua tudi dat dwoc tir phwong trinh (5).

2.2. Phwong phdp Re - Os dinh tudi

Reni ¢6 hai dong vi tw nhién v4i do phong phu
1An lwot 14 185Re=37,398+0,016% va 187Re=62,602
+0,016%. Khdi lwong nguyén tir cia Re bang
186,20679+0,00031 (Gramlich va nnk, 1973).
187Re phéng xa va chuyén thanh 1870s bén bang
phan &ng phan ra phéng xa hat 8-, véi phan hat
neutrino v va nang lvong duéi dang nhiét Q nhw
sau:

187Re =870s+ B~ +7+Q (6)

Osmi c¢6 7 déng vi tw nhién bén virng. Do pho
bién cta cic dong vi Os lan lwot 1a: 1840s=0,0239%,
1860s=1,600%, 870s=1,510%), 1880s=13,286%, 1890s
=16,251%, 1990s=26,369% va 1920s= 40,957%.
Khéi lwong nguyén tir ctia Os bang 190,2386.

Theo phwong trinh tong quat (1), doi véi hé Re
- Os c6 dang:

187 ). 187 ) 187 N
1860  \ 1860 + 18605 e” -1
(o]

Hirt va nnk. (1963) tién hanh dinh tudi mau sit
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Hinh 2. Két qud dinh tudi khodng hod bdng phén
tich dong vi Rb - Sr trong nghién citu ctia Ruiz
(1984) va nhirng két qud khdc cho mé Parral,

Panasqueira va White Pine.
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thién thach bang phwong phap Re - Os tir phan tich
14 diém gia tri (1870s/1860s). Nhitng diém s6 liéu
xac dinh mot duwdng ding thoi nhw Hinh 3 c6 do
doc cung cip tudi 4,0£0,8 ti nam va ti so
(1870s/1860s), ban dau dat 0,83. Két qua dinh tudi
nay 1a phu hop véi cac két qua thu dwoc bang
nhitng phwong phap khac, diéu nay noi 1én thién
thach tré thanh hé kin trong khoang 4,5+4,7 ti nam
trwdc day. Gia tri 0,83 cda ti s6 (1870s/1860s), ban
dau duwgc suy luan tir dwomng dang thoi thién thach
12 thap hon ti s8 1870s/1860s clia bat ky mau nao
trén mat dat. Ti s6 1870s/1860s thap nhat clia mau
trén mat dat dat 0,882+0,007 (trong mot mAu clia
Os tir tram tich Witwatersrand & Nam Phi) va miu
Os tlr cac viing khéac (Uc, viing nii Ural (Nga), Nam
My va Alaska) c¢6 ti s60 cao hon (lén dén
1,086+0,010). T4t ca diéu nay minh chirng rang sw

T 1T T T T T 1

18705/18605

187Re/1860s
Hinh 3. Puong dang thoi Re - Os cho sdt thién
thach. Pé déc duong dang thoi xdc dinh mot tudi
4,0+0,8 ti nam vdi gia thiét chu ky bdn phdn rd
ctia 187Re la 4,3+0,5 ti ndm. Ti s6 (1870s/1860s)o
ban ddu la 0,83 (mé phdng theo Anders, 1962,
dung dir liéu ctia Herr va nnk, 1961).

29

khéc nhau la thyc sy ton tai trong thanh phin dong
vi cla Os trén mit dat.

Trong molibdenit Re c6 lwong1én, trong khi do6
khong chira Os ban d4u, vi thé phwong trinh (7) xac
dinh tudi molibdenit theo phwong phap Re - Os ¢
thé viét lai don gian hon (hang s6 phan ra A =
1,61x10-11nam-1, t - thoi gian).

187 ) 187p, (1)
= et —
186()¢ 1860
87
Os
suyra/w = (e -1)

Trong tw nhién, cAic miu 7Re ludn chiém
1,60% cuia tong tit ca cac déng vi Re, nén khi dinh
tudi ciia molibdenit khong cin phai xac dinh thanh
phan dong vi ctia Re. Trong khi d6, ham lwong cta
1870s dwoc xac dinh bang phwong phap khéi - pho
ké b6 sung dong vi. Vi thé viéc dinh tudi molibdenit
dwoc gidn lvgce di rat nhiéu.

Stein vannk. (1998) st dung hé dong vi Re - Os
trong dinh tuéi khoang hod Molipdenit va Pyrit tir
hai thé xdm nhip tién Cambri (Fennoscandia, Phan
Lan) nham kiém tra tinh bén virng ctia hé dong vi
nay trong dia khu bi bién chat va bién chit trao doi
xay ra sau. Tudi Re - Os trung binh 2778,8 Ma va
2781,8 Ma dat duoc tir mau molibdenit khu vuc
Kuittila va Kivisuo pht hop véi tudi U - Pb zircon
(2753,5 Ma) cho xam nhap tonalit Kuittila. Ngoai
ra, tién hanh phan tich Re - Os cho don khoang pyrit
dwoc thuc hién trén cing mau phan tich
molibdenit tir xdm nhap Kuittila, cling cho gia tri
tudi trung binh 2770,120 Ma twong dong véi tudi
molibdenit (Hinh 4). Nhw vdy, két qua thu dwoc thé
hién tinh hiru dung ctia hé dong vi Re - Os trong
dinh tudi don khoang molibdenit va pyrit ciia cac
thé xAm nhap axit, cling nhw khang dinh tinh bén

(8)

06 2 0.6
Pyrit don khoang FN93-KU1

05F  Kuittila, Phan Lan

04f

0.3}  Dang thoi Pyrit

n
Déng thoi Pyrit 2607+ 47 triéu nam

03

18%0s, ppb
'%0s, ppb

02r
Tudi=2607+47 triéu nam
Giao diém=0.0210

0 MSWD=1.1

00 L I L ! 1 L 1 L L 0.0 I L L

%) pyrit va Molybdenit
05F Kuittila, Phan Lan

2
T Dang thai Pyrit-Molybdenit
Tudi=2778#12 triéu nam

L ° Molybdenit va Pyrit

Kuittila-Kivisuo, Phan Lan

W Molybdenit
I | © Trung binh trong lwong Pyrit]

Ku

Tudi=278018 triéu nam
Giao diém=-0.0024£0.0038
MSWD=1.5

! 1 L ! 1
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Hinh 4. Két qud dinh tudi khodng hod bdang phwong phdp Re - Os dwoc thuec hién trén khodng vat
molibdenit va pyrit khu vuwc Kuittila - Kivisuo, Phdn Lan (Stein va nnk., 1998).
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virng ciia hé dong vi nay trong nhirng dia khu chiu
anh hwdng ctia cac sy kién sau magma.

2.3. Phwong phdp Ar - Ar dinh tudi

Phwong phap 4°Ar/3%Ar dinh tu6i dwa trén sy
thanh tao 3%Ar trong mau chira K dwoc chiéu trong
10 hat nhan. Khi d6 xdy ra phan rng chuyén bién
n—p va dwoc ki hiéu 39K (n,p)39Ar. S6 lwong 39Ar
méi sinh trong miu khi chiéu: 39Ar =
29K t/p()o(e)ds, & ddy - thoi gian chiéu; ¢fe) -
mét do chum neutron cé nang lvong & of ¢) - tiét
dién thu nhan nang lwong e.

S6 lwong nguyén tir cia dong vi 4Ar*, dwoc
sinh ra do phan ra 4K sau thoi gian ton tai ctia mAu,
dwoc xac dinh theo cong thirc.

40 40 (%) W0 (et 1) 9)

Trong d6: A - hang s6 phan ra cta 4K do thau
tom dién tl; A - hang s6 phan ra day du ctia 4K.
Ti s6 39Ar* /39Ar trong mau dem chiéu dwoc xac
dinh bang phwong trinh.
ar 2.\ K el —1
39, ( ) 39 (10)
Ar Kt [ p(e)a(e)d(e)
DE don gian phwong trinh (10), dat dai lwong /
theo phwong trinh.

A

40

)= (%) szt [ e@o@d@  av

39147"

40A,r.*

J= (" -1) (12)
Dé xac dinh gi4 tri J cing véi mau dinh tudi

trong 10 phan &ng hat nhan, ti€én hanh chiéu mau

chuén c6 tudi K - Ar da biét. Sau d6 tinh tuoi (t).

L (24 44 13
t_)ln<39Ar]+ > (13)
Tubi pho #0Ar - 3%Ar ctia khodng vt chira kali
nhw mutcovit, biotit va phlogopit, da tirng cho thay
tinh hitu dung trong dinh tudi giai doan khoang hoa
va bién déi trong hé nhiét dich (Lanphere, 1988).
Gan day, nhitng két qua nghién ctru cliia Pen va nnk.
(2006) khang dinh thém diéu nay, cho thdy sw
twong quan gitra hai phwong phap dinh tudi 40Ar -
39Ar va 187Re - 1g70s. Pwong dang thoi 187Re - 1870s
x4c dinh tudi 154,9+2,6 Ma cho mau molibdenit tir

mo Yaogangxian, phia nam Trung Quéc la twong
dong véi tudi phé 40Ar - 39Ar (153,04+1,08 Ma va
155,1+1,10 Ma) cta hai khoang vt phlogopit va
mutcovit trong cing mot mé (cac Hinh 5, 6).

5

Age = 154.9+2.6 Ma
4 Initial'®’Os = 0.0006+0.0034
MSWD = 2.4

0 400 800 1200 1600 2000
"®"Re (ng/g)
Hinh 5, Biéu do ddng thoi 187Re - 1870s cho mau
molibdenit ttr mé Vonfam Yaogangxian, nam
Trung Qudc (Peng va nnk., 2006).

3. Thao luan

Vé nguyén ly dinh tudi ctia cac hé déng vi, cin
thiét phai thod man ba diéu kién sau: 1 - cung
nguodn goc; 2 - cung thoi gian thanh tao; 3 - hé kin
(Faure, 1986; Degao va nnk,, 2020; Nguyén Dinh
Luyén va nnk, 2020). Nhung do diéu kién dia chit
phtrc tap va anh hwéng clia cac su kién nhiét dich,
kién tao vé sau, qua trinh hiu magma, dan t6i lam
kho khan cho viéc xac dinh chinh xac thoi gian tao
quang hodc tham chi khoang héa khéng con dam
béo cac diéu kién néu trén. Do d6, viéc ap dung cac
phwong phap dinh tudi nhw thé nao cho hop ly l1a
viéc 1am hét strc can thiét.

3.1. Phwrong phdp Rb - Sr

Ung dung phuong phap Rb - Sr dinh tudi
khoang hoa bi gi¢i han truec tiép bdi sw kho khan
ctia viéc chon duoc mdt bd mau phu hop cho viéc
vé ra mot dwong dang thoi. Nhw da dé cap & trén,
khi nguén cung cip ti s6 déng vi phong xa Rb/Sr
cho khoang hoa chira Sr khéng nhitng tir mét dung
dich tao quang duy nhit ma hai nguén hoéc nhiéu
hon bao gém ca tir d4 vay quanh, khi d6 bd mau thu
duoc tir hon hop c6 thé bién déi ciia hai thanh phan
Rb/Sr va 87Sr/86Sr khac nhau sé cung cip mot
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Chiéu cao cla cac hdp la 2o

Plateau steps are filled rejected steps are open
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Plateau age = 153.04+1.08 Ma
MSWD=0.15, probability of fit=0.998
Includes 99.17% of the*Ar (step 1 through 10 out of 11)
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Chiéu cao cla céc hop la 20

Plateau steps are filled rejected steps are open

190 [
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MSWD=0.18, probability of fit=0.996
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Hinh 6. Tudi ph6 #Ar - %Ar cho phlogopit (a) va mutcovit (b) ttr mé Yaogangxian, nam Trung Qudc (theo
Peng va nnk, 2006).

dwong thang trong biéu dd 87Rb/86Sr so vai 87Sr/
86Sr, vé ban chat dwong thing biéu dién mot dong
pha tron khong phai mot dang thoi. Cac khoang san
chira khodng vt clia Sr két tinh tir chit long cd
thanh phin d6éng vi va hod hoc thay dai la thuc té
c6 thé xay ra dwa dén két qua sai 1éch trong dinh
tudi. Lange va nnk. (1983) ap dung phwong phap
Rb - Sr cho mot tAp mau galen dé xac dinh tudi cla
khoang hoa Pb - Zn & Viburnum Trend (phia dong
nam Missouri, My). Tuy nhién, néu khoang hoa
galen da khong két tinh tir mét chit 16ng khoang
hoa c6 thanh phan déng vi Rb - Sr d6ng nhit, nhw
thao luan ctia Ruiz (1985), nghia 1a “dwong ding
thoi” ctia Lange va nnk. (1983) sé biéu dién mot
duong tron 1an (cho két qua 1a tudi hdn hop), khong
c6 y nghia dia chat.

Ung dung trién vong nhit ctia cic dong vi
stronti la dung lam chét chi thi cho chat 16ng nhiét
dich. Nguyén do viéc str dung cac déng vi Sr c6 mot
sO thuin loi nhat dinh hon cac déng vi H va O vi
chiing khong bi anh hwéng phan doan nghiém
trong trong hé théng dong vi ctia minh; ti s6 déong
vi Stronti c6 thé chi ra nguén gdc clia chat ran hoa
tan (chat tan) trong chit 16ng nhiét dich; trong mot
s treomg hop ngudn ti s6 87Sr/86Sr c6 thé dwoc xac
dinh mot cach chinh xac (chat long magma nén cé
cung ti s6 8Sr/86Sr nhw nguén magma). Tt ti s6
87Sr/86Sr do dwgc trong cac khoang vat mach
(canxit, dolomit, fluorit, barit) cila mé kém
Elmwood (Tennessee, My), Grant va Bliss (1983)
thdy rang cac khoang vat tién sunfua dwoc hinh
thanh tir mdt ngudn chit16ng & trang thai cAn bang
dong vi védi da cacbonat vy quanh va cac khoang

vat hiu sunfua dwoc két tinh tir mét chit 16ng c6
chira nhiéu phong xa Stronti. Tt nhan dinh nay di
dén két luan rang cac quing sunfua trong mé duwoc
két tinh b&i sw pha trén cia hai nguén chit 16ng
khac biét.

Trong thuc té phwong phap nay dwoc ap dung
dé xac dinh thoi gian thanh tao ctia khoang hod,
nhung do mét s6 khoang héa khong chira dong vi
Rb - Sr cho nén viéc xac dinh chiing mang tinh chit
gian tiép. Viéc lua chon miu trong qua trinh phan
tich hét sirc quan trong, néu khong sé khoé tranh
khai nhitng sai Iam vé luin gidi thoi gian tao quang.
Tir khau lya chon mau ngoai thuc dia cho téi khi
thuc hién cac qua trinh tich mau ciing nhw phan
tich hoa hoc nham tach thuan khiét dong vi Rb - Sr
12 viéc lam hét strc cin trong. Cin phan biét cic
khoang vat chira déng vi Rb, Sr liéu c6 sinh thanh
cung giai doan tao khoang hay khong. Cau tra loi
nay hién tai gy khé khan cho cac nha khoa hoc, vi
su phirc tap clia qua trinh tién héa vo Trai Dat,
nhiéu giai doan tao khoang khac nhau dan xen giy
khé khan cho cong viéc nay.

3.2. Phwrong phdp Re - Os

Ham lwong Re ctia molibdenit tirng dwoc xac
dinh bai Riley (1967), Hirt va nnk. (1963). b6 tap
trung Re céng b6 gan day (thay doi 2,0+230 ppm)
v&i mot gia tri trung binh khoang 42 ppm cho 19
mAu. Mt khac, hAm lwong Os ctia kho4ng vat ndy it
hon 0,2 ppm va chu yéu 1a do xuat hién ctia phong
xa 1870s hinh thanh b&i phén ra tai ché cua 187Re.
Cho nén, molibdenit c6 mot ti sé Re/Os rit cao va



32 Khwong Thé Hiing/Tap chi Khoa hoc Ky thudt M6 - Dia chdt 62(2), 25 - 34

pht hop cho dinh tudi bang phwong phép Re - Os.
Do d6, phwong phap Re - Os trng dung dinh tu6i mo
mach nhiét dich 12 mot quan tAm ding dan va cho
két qua dinh tudi kha chinh xac m6 dang mach chira
molibdenit. Ngoai ra, khi ham lwgng Os trong
molibdenit thip, viéc xac 1ap ti s6 Re/Os trong don
khoang ciing 1a mot thuc té khé khan. Tuy nhién,
phuwong phap Re - Os dinh tudi molibdenit va quing
doéng sunfua chira, Re hoan toan dap trng yéu ciu
cho phan tich caic mé nhw vy thuong gap khé khan
hon khi dinh tudi bang nhitng phwong phap khac.
Vé tong thé, phwong phap Re - Os c6 d6 thanh cong
rat cao do ham lwong Re trong cAc mau phan tich
thwong cao, chi cin phén tich vi lwgng 1a c6 thé vé
dwoc dwong dang thoi va xac dinh dwoc thoi gian
tao quang. Trong thoi gian téi hy vong s€ tim thém
nhirng loai quing hoa khac chira Re, Os dé xac dinh
tudi thanh tao ctia chingla viéc lam hét sirc y nghia.
C6 18 mot ngay khong xa phwong phap dinh tudi Re
- Os sé la mot trong nhitng phwong phap cha dao
dem lai thong tin thiét thwc hon trong cong tac
nghién ctru khoang san.

3.3. Phwrong phdp Ar - Ar

Nhitng mo chira mica va fenspat c6 thé dwoc
dinh tudi béi phwong phap 40Ar - 39Ar va 87Rb - 8Sr,
nhung chi véi diéu kién 1a nhitng khodng vat dé co
thé chi ra khoang vt dinh tudi c6 thoi gian thanh
tao déng thoi véi thoi gian tao khoang, Mot gid dinh
quy wdc co sé cho phwong phap 4°Ar - 39Ar rang
mAu khong chira Ar tai thoi diém hinh thanh va
khong mit bat ky Ar nao vé sau béi s khuéch tan.
Trong nhirng hé dia chat cu thé, viéc thod man tit
ca nhirng diéu do6 it nhiéu bi han ché b&i nhirng sw
kién kién sinh, hju magma. Hon thé nita, trong khu
vuc ¢6 nhiéu canxit (carbonat sinh sau) tir kinh
nghiém cta cac nha phan tich thiy rang, phuwong
phap Ar - Ar cling gap nhirng kh6 khin khi dinh tudi
khodng hoa vi bt cacbonat c6 anh hwdng dén két
qua tinh toan.

Phuwong phap #0Ar - 3%Ar c¢6 wu diém la kha
nang ap dung rong rai trong nghién ctru cac thanh
tao quing hod, nhung két qua cé dai dién cho tudi
thanh tao cta quing hoa hay khong van 1a cau hoi
van dang con nhiéu tranh cii. Hé dong vi Ar - Ar
nhiét d6 déong dao dong tir 150+350°C (Hinh 7),
chinh vi thé nhitng pha nhiét kién sinh va nhirng
hoat déng ctia cac giai doan tao khoang vé sau véi
nhiét do 16n hon 350°C cé thé ghi nhin 1én cac
khoang vat mica hay felspats. Vi vdy, d€ luin giai
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800 —
Sphen (U-Pb)

600 —
Hocblen (K-Ar)

Mutcovit (Rb-Sr)

Nhiét d dong (°C)

400 — Mutcovit (K-Ar), Apatit (U-Pb)
Biotit (Rb-Sr)

Biotit (K-Ar)

200 —
Apatit (vét phan hach)

| | | | | |
400 300 100
Tudi (Tri¢u nam)
Hinh 7. Biéu do lién hé gitra tudi khodng vt va nhiét
d6 dong cua chiing trong dd syenit Glen Dessary,
Scotland (theo van Breemen va nnk,, 1979).

tudi thanh tao khoang hod mang tinh dai dién cin
phai két hgp véi nhiéu phwong phap dinh tudi khac
sé cho phép tong quan hon va suy ludn mot cach
chinh xac hon vé tu6i thanh tao ctia quing hoa.
Can c6 mdt cach nhin va nhan dinh khach quan
12 khong ton tai mot phwong phap dinh tudi tuyét
d6i nao toi wu cho tit cd cic trwong hop trong
nghién ctru dia chit va dinh tu6i khoang héa. Viéc
lwa chon hé dong vi nao dé dinh tudi khoang hda la
hoan toan phu thudc vao kinh nghiém va chuyén
mon cia nha dia chat. Trong nhitng trwong hop
khé xac dinh tudi tao khodng, thwdong phai két hop
nhiéu phwong phap dinh tudi khac nhau nham dem
lai két qua toan dién nhit vé thoi gian tao khoang.

4. Kétluan

Trén co s& tong quan vé cac phwong phap dinh
tudi khoang hoa bang hé dong vi Rb - Sr, Re - Os va
Ar - Ar, nguyén ly co ban cling nhw wu, nhwoc diém
ctia chung, két qua cho thay:

Vé tong thé, cac phwong phap dinh tudi
khoang héa st dung cac cap dong vi khac nhau da
dwoc ng dung rit réng rai trong nghién ctru
khoang san nhw viéc xac dinh nguén goc quing,
nguodn vat chit tao quang cling nhw tudi thanh tao
va hanh vi ca tirng loai quang khac nhau. Tuy
nhién, d6i v&i mdi phwong phap dinh tudi cu thé
déu c6 nhirng diém manh va diém han ché riéng.

Phuwong phap Rb - Sr dinh tudi c6 kha ndng ap
dung thanh céng véi cac thanh tao khoang hoéa
sunfua lién quan dén cic d4 magma axit va trung
tinh, trong mot s6 trwdng hop khi cac thanh tao
khoang hoa chira it hodc khong chira dong vi trén
thi phwong phap dwoc ap dung gian tiép cho cac
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khoang vat cong sinh vé&i khoang vat quang. Tuy
nhién, nhiét do dong cta cac khoang vt dinh tudi
bang hé dong vi Rb - Sr thudng thip nén chiing bi
anh hwdng cua cac giai doan kién tao xay ra sau va
thwong it khi thoa mén diéu kién 1a mot hé kin.

Phwong phap Re - Os dinh tudi thé hién sw
thanh cong dang ké khi ap dung cho cac mo nhiét
dich, dic biét két qua dinh tudi kha chinh xac doi
vGi cdc mé dang mach chira molibdenit. Han ché
cia phwong phap la khi ham lwgng Os trong
molibdenit thap, viéc xac 1ap ti s6 Re/Os trong don
khoang ctingla mot thuc té khé khan. Hé dong vi Ar
- Ar cho dinh tu6i khoang héa thwong st dung cac
khoang vat mica hay felspat, day la nhiing khoang
vat c6 nhiét do dong dao dong 150+350°C, nhitng
giai doan nhiét kién sinh vé sau c6 nhiét do 1ém hon
350°C thwdng ghi de 1én nhitng khoang vat nay. Do
vay, khi lva chon khodng vat dinh tudi bang
phwong phap Ar - Ar phai hét strc thin trong, dé két
qua dwoc dai dién c6 thé st dung phéi hop cac
phwong phap dinh tu6i va dp dung cho nhiéu
khoang vat khac nhau.

Van dé dia chit phirc tap, khoang héa thwong
chiu sy anh hwdng ctia cac giai doan kién tao, hoat
dong magma, bién chat vé sau, dieu nay dan dén
kho khin cho cong tic chon miu va dinh tudi
khoang h6a. Bai bao gitip ngwoi doc ¢ cai nhin tong
quan hon va lya chon phwong phap phan tich hop
Iy hon. Trén co s& tong hop cac nghién ciru trén cd
thé cho thiy, khi xac dinh thoi gian tao khodng cin
lwa chon phwong phap phén tich hop 1y dé tranh
lang phi vé thoi gian va vat chat.

Pong gop cua tac gia

Tac gia thuc hién nghién ctru tong quan, tong
hop dir liéu va xay dung ban thdo, cling nhw ludn
giai, phan tich va danh gia van dé thao ludn. Tac gia
da thuc hién tit ca nhitng chinh sira quan trong.
Loi cam on

Bai bdo dwoc hoan thanh tai BO moén Tim kiém
- Tham do, Khoa Khoa hoc va Ky thuit Dia chat,
Trwdng Pai hoc Mo - Dia chat véi su trao di, gop y
cla cac ban dong nghiép, dic biét sw cung cap so
liéu va sw trao ddi hét strc quy bau tir PGS.TS Pham
Trung Hiéu.
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