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PON VI TO CHUC
Truong Pai hoec M6 - Pia chit (HUMG)
CAC PON VI PHOI HQP TO CHUC

Téap doan Cong nghiép Than - Khoang sdn Viét Nam
Téng cuc Dija chit va Khoang san Viét Nam
Téng hdi Pia chit Viét Nam

Cuc Do dac, Bin dd va Théng tin dia ly Viét Nam
Cuc Bin do - B Tong tham muu

Hoi Co hoc Pa Viét Nam

Hdi Cong trinh ngdm Viét Nam

Hi Pia chit Thiy vin Viét Nam

Hi Pia chit Cong trinh va Méi truomg Viét Nam
Hdi Pia chit Kinh té Viét Nam

Hgi Khoa hgc va Cong nghé¢ M6 Viét Nam

Hoi Khoa hgc Ky thuat Dia vat ly Viét Nam

Hi K§ thuat N6 min Viét Nam

Hi Tric dia - Ban d6 - Vién tham Viét Nam
Vién Pia chit va Dia vt Iy bién

Vién Khoa hgc va Cong nghé¢ Mo

Truong Pai hoc Cong nghé Pong Nai

Truong Pai hoc Thi Dau Mot

BAN TO CHUC

Trwéng ban

GS.TS Tran Thanh Hai, Truong Pai hoc Mo Dia - chat

Pho6 Truéng ban

GS.TS.NGUT Bui Xuan Nam, Truong Pai hoc Mo - Dia chat

PGS.TS Triéu Hung Truong, Truong Pai hoc Mo - Dia chat

Uy vién

GS.TS. NGUT V& Chi My, Hgi Trdc dia - Ban do - Vién tham Viét Nam
GS.TS P4 Nhu Trang, Hoi Co hoc Pa Viét Nam

PGS.TS D Ngoc Anh, Trieong Pai hoc M6 - Bia chdt

PGS. TS Lé Héng Anh, Truong Pai hoc Mo - Dia chat

PGS. TS Pd Vin Binh, Trueong Pai hoc Mo - Dia chat

PGS.TS Nguyén Cong Giang, Hoi Cong trinh ngam Viét Nam

PGS.TS Pham Van Hoa, Truong Dai hoc M6 - Dia chit

PGS.TS Phung Manh Dic, Hoi Khoa hoc va Cong nghé Mo Viét Nam
PGS.TS. NGUT Nguyén Van Lam, Hpi Pia chdt Thiy van Viét Nam
PGS.TS Khéng Cao Phong, Truong Pai hoc Mo - Dia chat

PGS.TS. NGUT Nguyén Phwong, Hoi Pia chdt Kinh té Viét Nam
PGS.TS bang Trung Thanh, Truong Pai hoc Mo - Dia chdt
PGS.TS.NGND Ta Buc Thinh, Hoi Dia chat Cong trinh va Moi truong Viét Nam
PGS.TS Lé Buc Tinh, Truong Pai hoc M6 - Pia chat

PGS. TS Nguyén Nhu Trung, Hoi Khoa hoc ky thudt Dia vat ly Viet Nam
PGS.TS Nguyén Thé Vinh, Truong Pai hoc Mo - Pja chdt

TS Tran Thi Phuc An, Truong Pai hoc Mo - Dia chat

TS DS Huy Cuong, Vién Pia chdt va Dia vit Iy bién

TS Cong Tién Diing, Truong Bai hoc M6 - Pia chat

TS Nguyén Tién Diing, Truong Pai hoc Mo - Dia chat

TS Ngb Hong Diép, Truong Pai hoc Thi Dau Mgt



TS Nguyén Dai Déng, Cuc Po dac, Ban dé va Théng tin dia ly Viét Nam

TS Nguyén Pic Dong, Tong héi Pia chdt Viét Nam

TS Lé Quéc Hung, T (fng cuc Pia chdt va Khoang san Viét Nam

TS Lé Pai Ngoc, Cuc Ban do - B¢ Tong tham muru
TS Pao Hong Quang, Vién Khoa hoc Céng nghé Mo
TS Lé Vin Quyén, Héi Ky thudt N6 min Viét Nam

TS Bui Thi Thu Thuy, Truong Pai hoc Mo - Dia chat

TS DPing Kim Triét, Trueong Pai hoc Céng nghé Pong Nai

BAN KHOA HQC
Truéng ban

GS.TS.NGUT Bui Xuan Nam, Truwong Pai hoc Mo - Dia chit

Phé trwéong ban
PGS.TS. B Ngoc Anh, Triwong Dai hoc Mo - Dia chat

Uy vién

GS.TSKH. NGUT Hoang Ngoc Ha, Truong Dai hoc M6 - Pia chat PGS.TS Bui Ngoc Quy, Truong Dai hoc Mo - Dia chat

GS.TS.NGND V& Trong Hung, Truong Pai hoc Mo - Dia chat

GS.TS. NGUT Truong Xuén Luén, Truong Pai hoc M6 - Pia chit

GS.TS Bb Nhu Trang, Hoi Co hoc Da Viét Nam

PGS.TS B Vin Binh, Truong Pai hoc Mo - Pia chdt
PGS.TS Phing Manh Déc, Hoi Khoa hoc va Cong nghé Mo Viét
Nam

PGS.TS Pham Van Hoa, Trueong Dai hoc Mo - Dia chat
PGS.TS L& Van Hung, Trurong Dai hoc Mo - Dia chat
PGS.TS Hoang Van Long, Vién Dau khi Viét Nam

PGS.TS Pham Van Lvan, Truong Pai hoc Mo - Dia chat
PGS.TS Nguyén Quang Minh, Truong Pai hoc Mo - Pia
chat

PGS.TS Pham Xuan Nui, Truong BPai hoc Mo - Dia chat
PGS.TS Khong Cao Phong, Truong Pai hoc M6 - Pja chit

BAN BIEN TAP

Trudéng ban

TS Nguyén Thac Khéanh, Truong Pai hoc M6 - Pia chit

Phé Trwéng ban

TS Nguyén Viét Nghia, Truong Bai hoc Mo - Bia chat

Uy vién

PGS.TS Tong Thi Thanh Huong, Truong Dai hoc Mo - ia chat
PGS.TS Pham Van Luan, Truong Pai hoc Mo - Dia chat
BAN THU KY

Truwéng ban

PGS.TS D& Ngoc Anh, Truong Pai hoc M6 - Pia chat
Phé Truéng ban

TS Nguyén Thac Khanh, Truong Pai hoc Mo - Dia chat
Uy vién

PGS.TS Pham Van Luan, Truong Dai hoc Mo - Dia chat

TS T6 Xuan Bén, Tmo‘ng Bai hoc Mo - Bia chat )

TSLé Qliang Duyen, Truong Dai hoc Mo - Dia chat )

TS Nguy%n Manh Hung, Truong Pai hoc Mo - Dia c,hdt

TS Nguyén Duy Huy, Truong Pai hoc Mo - Pia chd’t

TS Nguyen Quoc Phi, Truong Pai hoc Mo - Dia chat

il

PGS.TS Ng6 Xuan Thanh, Truong Dai hoc Mo - Dia chat
PGS.TS.NGND Ta Dtic Thinh, Héi Dia chat Cong trinh va
Moi truong Viét Nam

PGS.TS Nguyén Thé Vinh, Truong Bai hoc M6 - Pia chit
PGS.TS Nguyén Van X6, Truong Pai hoc Mo - Dja chdt
PGS.TSLé Hé)ng Anh, Truong Dai hoc Mo - Dia chat
TSDd Huy Cuong, Vién Dia chat va Pia vit by bién, Vién
Han lam Khoa hoc va cong nghé Viét Nam

TS Nguyén Pai Déng, Cuc Po dac, Ban dé va Théng tin
dia ly Viét Nam

TS Cong Tién Diing, Trueong Pai hoc Mo - Pia chdt

TS Nguyén Manh Hung, Truong Pai hoc Mo - Pia chat
TS Nguyén Quéc Phi, Truong Pai hoc Mo - Bia chat

TS Pham Dic Tho, Truong Pai hoc Mo - Pia chdt

TS Bui Thi Thu Thay, Trueong Pai hoc M6 - Dia chat

PGS.TS Bui Ngoc Quy, Treong Pai hoc Mo - Pia chdt
PGS.TS B3 Nhu' Y, Truong Bai hoc Mo - Bia chat

TS T6 Xuén Ban, Truong Pai hoc Mo - Pia chat

TS Nguyén Thi Mai Dung, Trueong Pai hoc M6 - Pia chat
TS Nguyén Manh Hung, Truong Bai hoc Mo - Bia chat
TS Nguyén Quéc Phi, 77 ruong Dai hoc Mo - Dia chat

TS Pham Buc Tho, Truong Dai hoc Mo - Dia chat

TS Ngo Thanh Tuén, Truwong Pai hoc M6 - Bia chat
TS Pham Buc Tho, Truong Dai hoc Mo - Dia chat

TS Tran Thi Hai Van, Trueong Bai hoc Mo - Bia chat
ThS Hoang Thu Hang, Truong Pai hoc M6 - Pia chit
ThS Nguyén Thanh Hai, Truong Dai hoc Mo - Dia chat
ThS Pham Diic Nghiép, Truong Pai hoc Mo - Pia chdt
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Phuong phap dinh tu6i dong vi U-Pb trong khodng vat allanite
deé nghién ctru dia chat cdic mé khodng. Ap dung xac dinh tudi thanh
tao quang dat hiém di cung quang sat, dong mé Sin Quyén, Lao Cai

Ng6 Xuén Dac!”, Khuong Thé Hung', Lé Thi Thu', Hoang Thi Thoa', Bui Thi Thu Hién',

Pham Thi Thanh Hién! )
! Truong Pai hoc M6 - Dia chat

TOM TAT

Trong nhiing ndm gan day, nen khoa hoc dia chat khong ngimg phat trién, trong d6 viéc nghién ctru va
xéc dinh tudi tao quang 1a van dé di va dang duoc cac nha dia chat rit quan tim boi nhitng gid tri mang
tinh 1y luan khoa hoc va thuc tién duoc ung dung trong nghién ciru mo khoang. Hién nay, c6 rat nhiéu
phuong phap dinh tudi cho quing hoéa di dugc phit trién va tmg dung, mdi mot phuong phap c6 nhimng
vu diém khac nhau va dugc dp dung hiéu qua cho nhimng loai hinh mé khoang nhét dinh. Trong d6, mot
trong cac phuong phap méi dé xac dinh truc tiép tudi thanh tao quing dét hiém d6 1a phuong phap U-Pb
cho khodng vat allanite dugc thanh tao trong qué trinh nhiét dich. Ngoai ra, d6i v6i nhimg mo dugc thanh
tao da ky dp dung phuong phap dinh tudi ndy c¢6 thé xac dinh dwoc tudi thanh tao cua timg thoi ky tao
quéng duya trén moi quan h¢ cong sinh cua ching. O Viét Nam, phuong phap nay l4n déu tién duoc tic
gia dp dung dé dinh tudi thanh tao quing dit hiém cua moé Sin Quyén. Két qua nghién ctru di xac dinh
quing dat hiém duoc thanh tao trong hai thoi ky twong tng véi 2 khoang tudi 1a ~880Ma va ~840 Ma qua
d6 1am sang t6 duoc qud trinh thanh tao quing Fe-Cu ciia khu mé Sin Quyén.

Tir khéa: Mo Sin Quyén, Tudi U-Pb allanite

1. Phuong phap dinh tudi dong vi U-Pb trong allanite

Hién nay, khoang vat phu allanite [(Ca, REE, Th), (Fe?*, Al) 3Si3012 (OH)] 1a mdt trong nhitng dbi
tuong dugc st dung dé xac dinh nién dai dia cht vi khoang vat ndy dong mot vai trd quan trong trong
viéc luu trir va cung cAp nhitng thong tin nghién ctru hitu dung vé mit dia héa lién quan dén su di chuyén
clia cdc nguyén td vi lugng bao gém cac nguyén t6 dat hiém (REE), stronti va thori. ‘Nhiing phuong phap
xac dinh nién dai dia chat bing phwong phap U-Th-Pb cta qu4 trinh bién chat hau hét thudng dp dung dbi
v6i khodng vét phu zircon va monazite. Tuy nhién, khong phai trudng hop nio ciing c6 thé ding 2
khoang vat nay dé xac dinh tudi dia chat duoc, trong mdi trudng hop cu thé thi mdi khoang vat nhét dinh
lai ¢6 nhitng wu diém riéng ma khoang vat khac khong c6 (Smith va Barreiro, 1990; Broska va Siman,
1998). Mot sé khodng vat két tinh ¢ diéu kién nhiét do va dp sudt trong d6i cao boi vay khong thé xic
dinh duoc giai doan xay ra qud trinh bién ddi nhiét dich ¢ nhiét do thép (< 700°C). Do vay, tuy vao nhiing
diéu kién cu thé c6 thé Ap dung nhing phuong phap xac dinh tudi nién dai dia chit cho phi hgp. Allanite
¢6 thé két tinh trong diéu kién nhiét d6 va 4p sudt thap hon zircon va monazit vi vay allanite rat thich hop
dé xéac dinh tudi dia chét lién quan dén qué trinh bién ddi nhiét dich & giai doan nhiét d¢ va ap suét trung
binh. Pay ciing 14 giai doan chinh cta céc qu4 trinh bién ddi nhiét dich lién quan dén su thanh tao quing
héa. Chinh béi vay, ngay cang nhiéu nhitng cong trinh khoa hoc lién quan dén viéc 4p dung allanite trong
xé4c dinh tudi thanh tao quéng hoa dic biét ddi voi nhitng mo cé nguén géc I0OCG va mé dét hiém (Deng
va nnk, 2014, Chen va nnk, 2014, Ngo va nnk 2020). Ngoai ra, allanite thuong c6 kich thudc 16n hon
nh1éu s0 V6i zircon va monazit, va trong qud trinh bién ddi nhiét dich trai qua nhiéu giai doan, allanite van
bao ton dugc ciu trac phan doi bén trong khodng vat. Nghién ctru ciu trac phan d6i bang cac phuong
phap hién vi dién tir quét SEM, CL c6 thé phéan chia dugc rat 16 cac giai doan tao quang lién quan den céc
qua trinh bién d6i nhiét dich twong tng. Dya Vao su bién d6i ham lugng cic nguyén t6 vét, nguyén to dat
hiém dugc ghi nhan trén cac phan doi cia mdi khodng vat allanite ciing c6 thé phan chia dwoc cic giai

* Tdc gid lién hé
Email: ngoxuandac@humg.edu.vn
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doan tao quing hoa khac nhau, diéu nay rit co y nghia trong nghién ctiru mé hinh ngudn géc mé khodng
(Rubatto, 2002; Rubatto va Hermann, 2003).

Trude kia viéc dp dung dinh tudi cho allanite thudng it dugc sir dung boi vi trong cu tric khodng vét
allanite c6 chua ham luong Pb ban ddu. Ngoai ra con gip van dé kho khin trong viéc chon mau chuan dé
hiéu chinh tinh todn tudi tuyét d6i nén phan 16n phai ding phwong phap TIM hoa tan dung dich (von
Blanckenburg, 1992; Barth va nnk., 1994; Oberli va nnk., 2004). Tuy nhién allanite rat phuc tap vé mat
céu tric va dic biét trong qué trinh bién ddi nhiét dich thuong xay ra nhiéu giai doan tao khoang chong
1an 1én nhau trong ciing mot khodng vat. Boi vdy trong cung mot hat khodng vat két qua phan tich tudi s€
bi anh hudng va d6i khi la gia tri trung binh tudi cua cac giai doan khc nhau. Do vay, dé xac dinh tudi
chinh xdc nhat dong thoi xac dinh duoc tudi thanh tao cia timg giai doan tao quang phuong phap tt nhat
la xac dinh tudi tai vi trf theo ting diém ban. Tur d6 phuong phéap xac dinh tudi bang phuong phap
SHIRM va LA-ICPMS ra doi nham khic phuc nhugc diém cia phuong phap trén. Trong bai bao nay
nhém nghién ciru s& gidi thiéu phuong phép xéac dinh tudi U-Pb cho khodng vt allanite sir dung hé thdng
méy phén tich LA-ICPMS dé phan chia cac giai doan tao khodng ciia mo dong Sin Quyén, tinh Lao Cai.

2. Ap dung x4c dinh tudi thanh tao quing dét hiém di cing quing dong mé Sin Quyén, Lao Cai
2.1. Khdi qudt vé dic diém dia chit mé dong Sin Quyén

Déi sinh khodng Sin Quyén-Liing P6 nim vé phia Pong Bic dai tao khodng Ailao Shan-Séng Hong
bao gdm hon 10 mé ddng 16n nhoé khic nhau, tao thanh d6i sinh khodng Cu-Au-Fe 16n nhit Viét Nam.
Trong d6, mé Sin Quyén ¢ trit lugng 16n nhit vao khoang 52 triéu tin kim loai voi ham lugng Fe (14%),
Cu (0,91%), LREE (0,14%) va Vang 0 44g/tan (Ta Viét Dling, 1975). Gan day, cac cong trinh khoan sau
Xuong khoang 550m cho thay van ton tai quing dong va trit luong mo duge tinh lai 1én t6i trén 90 tri¢u
tn voi ham luong quing dong dat 0,15% (Pham Qudc Duy, 2015). M6 dong Sin Quyén bat dau khai thic
16 thién tir nhitng nam 2006 v&i san lwong trung binh hang nim khoang 30.000 tin quing Cu. M6 Sin
Quyén bao gdm 17 than quing dang thau kinh, dang mach va duoc kéo dai theo huéng Dong-Tay, doc
dan vé phia Bic hodc Nam. Céc than quéng c6 chiéu dai dao dong tir 50- 600m, rong 5-50m nam trong da
phién mica va da hoa cua hé tAng Sin Quyén (hinh 1). Trong khu mo xuat hién mot vai thé magma felsic
cha yéu 12 monzogranite, granodiorite, va granite. Két qua phan tich tudi cdc thé magma nay dao dong
trong khoang 736 + 8 Ma va 758 + 6 Ma (Li va nnk., 2017a). Ngoai ra, khu mo co6 cac dai mafic nhung
chua 13 tudi, dong thoi cdc thé mafic nay bi bién dol chlorite, actinolite, epidote, sericite. Nhitng nghién
ctru trude chi ra rang moé dong Sin Quyen trai qua mét thoi ky tao khoang dugc chia ra lam 3 giai doan.
Giai doan dau tién 1a qud trinh bién d01 natri héa trudc tao quing, tiép dén 1a giai doan bién ddi Ca-K héa
di cing véi né 1a qué trinh tao quang st va dat hiém. Giai doan thir 3 12 qu4 trinh bién d6i K héa san sinh
ra t6 hop khodng vat quang chi yéu 1a Cu, Au (Li va nnk., 2017b). Nghién ciru méi nhat chi ra raing mé
Sin Quyén trai qua hai thoi ky tao quang (Ngo va nnk 2020). Thoi ky thir nhit tao quing dat hiém lién
quan qué trinh Skarn-Ca, trong thoi ky nay cling dugc chia ra lam 3 giai doan. Giai doan trudc tao quang
dugc dic trung boi bién dbi natri héa va sau d6 1a qua trinh bién d6i Ca héa chong 1én qua trinh bién dbi
Na héa tao 1én t6 hop cong sinh khodng vat amphibole, allanite, va titanite vi mot lugng it hon 13 biotite
va epidote. DPay 1a giai doan tao quing dat hiém quan trong trong khu mé Sin Quyén. Thoi ky tht 2 13 giai
doan tao quing sat, ddng khu mé Sin Quyén. Trong thdi ky ndy ciing duge chia lam 3 giai doan bién dbi
nhiét dich, giai doan dau 1a qud trinh bién d6i Na hoéa trude tao quéng va giai doan 2 1a qua trinh bién ddi
Ca-Fe héa tao t6 hop khodng vat chu yéu 1a amphibole, titanite, magnetite, and chalcopyrite déy 1a giai
doan lién quan dén qud trinh tao quing sat 1a chi yéu va giai doan 3 qua trinh K-Fe hoa dic trung boi sy
chiém uu thé hinh thanh biotit va ddy 1a giai doan chu yéu lién quan dén qu4 trinh tao quing déng khu mo
Sin Quyén.

2.2. Lay mau va chuan bi mau

Mau dugc chon trong cdc 16i khoan dé dam bao mau van con twoi chua bi anh huong cua qud trinh
blen d6i phong héa, mau dugc 1ay trong déi bién ddi canxi héa thanh tao quéng dét hiém (anh 1). Sau do
mau dugc gia cong mai thanh 14t mong c6 do day day hon mau soi thach hoc dong thoi duge ¢ dinh
bang nhya epoxy va dem danh bong va phu carbon. Trudce khi tién hanh dinh tudi khodng vat allanite
bang phuong phap U-Pb trén hé thong méy phan tich LA-ICPMS, mau phai dugc nghién ctru dudi kinh
hién vi dién tir quét (SEM) aé xem cau tric khodng vat allanite va chon diém bén phan tich tudi phit hop.
Diém bén xac dinh tudi yéu ciu phai dam bao vi tri diém ban ko bi nut né, khdéng c6 bao thé tranh anh
hudng dén két qua. Ngoai ra, khoang vat allantie quan sat dudi kinh hién vi dién tir quét thay rat 1 su
phén ddi theo timg giai doan tao quang, do vay diém ban xac dinh tudi cling phai lya chon trén nhing doi
khac nhau dé cho nhiing két qua tudi khac nhau trén mdi doi.
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Hinh 1. (a) So do dia chdt mé dong Sin Quyén, (b) mdt cdt dia chat theo so do dia chat (a) (Theo
Ngo Xudn Ddc va nnk 2020)

Amp-Cpx-Aln

Anh 1. Méu quéng chira ddt — Anh 2. Anh SEM thé hién cdu
hiém thanh tgo trong thoi ky dau

100 um

Anh 3. Giai doan 1 tao qudng dat
truc phdn doi ré rét cua khodng hiéem bi giai doan 2 tao qudng
cua qud trinh tgo quang vdt allanite

Fe-Cu thay thé & viing bién doi
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2.3. Phwong phap phdn tich

Céc nguyén t6 vét va dong vi U-Pb cua allanite duoc phén tich dong thoi bang thiét bi Agilent 7700x
ICP-MS, duoc trang bi hé thong laser GeoLas 2005 v&i DUV 193 nm ArF-excimer laser (MicroLas, Drc)
tai phong thi nghiém trong diém quéc gia thugc truong Pai hoc Dia chat Trung Qubc. Ty 1¢ bao mon va
kich thudc diém ban cho phan tich tudi khodng vat allanite duoc dat 1a 6J/cm?, 5Hz va 32um. Argon va
heli dugc sir dung 1am khi din qua déu ndi T trudce khi vao ICP. Nito ciing dwgc thém vao trong dong khi
(Ar + He) cua plasma Ar dé giam gi6i han phat hién cai thién d6 chinh xéc, do do tang do nhay va sau do
dugc dua vao thiét bi ICP-MS (Hu va nnk, 2008). M&i diém phan tich bao gom 20-30 gidy thu thép tin
hiéu nén, sau d6 1a 50 gidy thu thap dit liéu mau. Trong nghién ctru nay, mau chuan zircon 91.500 duoc
sir dung dé hiéu chuan phan biét dinh luong ciia qua trinh phan doan dong vi 27Pb/2%°Pb dé phan tich
allanite. Mau allanite duoc 1dy tir mé Mina Monchi Fe-U-REE, Burguillos Del Cerro, SW Tay Ban Nha
(338 £ 1,5 Ma; Casquet va nnk, 2001) dugc st dung nhu méot mau chuin bén ngoai dé hiéu chinh déng Vi
U/Pb phén doan. Cac nguyén t6 vét da dugc hiéu chudn theo mau chuan NIST SRM610, két hop véi hiéu
chuén héa ndi bd (Si). Lua chon ngoai tuyén va tich hgp cdc tin hiéu nén va phan tich, hi¢u chinh thoi
gian va hi¢u chuén dinh luong dé phan tich nguyén t6 vét va xac dinh nién dai U-Pb dugc thuc hién bfing
phén mém ndi bd ICPMS DataCal (Liu va nnk., 2010). Béu dd Concordia va gid tri trung binh ¢6 trong )
tinh toan dugc thuc hién bang Isoplot/Ex_ver3 (Ludwig, 2003).

2.4. Két qud phén tich

Tit ca cac diém phén tich tai hai ving phan d6i ca khoang vt allanite déu cho 2 khoang tudi phan biét rd rét
duoc thé hién trong bang 1. Trong d6 c¢6 7 diém phén tich LA-ICPMS cho thoi ky dau thanh tao allanite cho gid
tri tudi trung binh 2%Pb/28U 1a 873 + 5Ma (26, MSWD = 0,103; Hinh 2). Trong khi d6 14 diém phén tich
LA-ICPMS dbi v6i viing allanite bi bién dbi & thoi ky sau ctia qué trinh tao quang Fe-Cu ¢6 gid tri tudi trung binh
*9Pb/ABU 1 844 + 3 Ma (26, MSWD = 0,031; Hinh 2). Cé hai khoang tudi d6 dai dién cho 2 thoi ky tao quing
trong khu mé Sin Quyen Thoi ky dau dai dién cho qué trinh thanh tao quang dat hiém mo Sin Quyén bang
phuong phap dinh tudi truc tiép cho quang chira dit hiém 12 khoang vat allanite. Thoi ky sau dai dién cho qué
trinh thanh tao quing st va quing dong ciia moé Sin Quyén.

Bdng 1. Két qud phan tich tuéi LA-ICPMS phwong phdp U-Pb cho qudng allanite

207Pb /235U 206Pb /238U
})i,ém Pb Th U ] Concordance
ban | ppm | ppm | ppm | Tyso [, e vy | 26
dong vi

01S 6.5 48.8 229 0.1412 0.0011 851.3 6.3 97%
02S 19.2 37.0 229 0.1416 0.0011 854.0 6.4 97%
03S 6.5 60.9 126 0.1401 0.0012 845.2 6.9 96%
04P 0.0 62.6 207 0.1425 0.0011 871.8 6.2 98%
05S 0.0 71.9 195 0.1407 0.0011 848.7 6.3 99%
06S 13.1 76.6 110 0.1416 0.0013 853.6 7.6 99%
07P 32.8 76.6 163 0.1457 0.0013 878.7 7.3 99%
08S 40.9 57.3 183 0.1409 0.0012 850.0 6.6 97%
09S 29.3 65.3 176 0.1390 0.0013 839.2 7.1 96%
10S 23.6 67.9 236 0.1390 0.0013 838.8 7.1 99%
11P 0.0 59.1 98 0.1429 0.0014 875.1 8.2 99%
12P 112.2 44.3 226 0.1427 0.0031 872.1 17.4 99%
13S 17.5 47.6 194 0.1390 0.0011 839.2 6.3 99%
14S 43.6 74.4 155 0.1402 0.0011 845.5 6.2 98%
15P 25.0 82.2 139 0.1427 0.0013 870.6 7.4 99%
16P 3.3 60.5 148 0.1439 0.0012 875.8 7.1 98%
17S 45.2 106.8 274 0.1389 0.0011 838.3 6.4 99%
18S 27.9 81.7 204 0.1385 0.0010 836.3 5.8 99%
19S 12.4 63.4 221 0.1388 0.0011 838.1 6.1 98%
20S 6.5 48.8 229 0.1412 0.0011 851.3 6.3 97%
21P 19.2 37.0 229 0.1416 0.0011 870.0 6.4 97%
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Hinh 2. Biéu do Concordia Két qua phdn tich tuéi allanite cho hai giai doan tao qudng ddt hiém
2.5. Ludn gidi két qud phan tich tuéi khodng vt allanite

Két qua phan tich tudi trén ciing mot khodng vt allanite da ching ming dugc rang mé dong Sin Quyén
trai qua hai thoi ky tao quang. Thoi ky tao quing dau tién chii yéu thanh tao quiang dit hiém c6 tudi vao
khoang 873Ma. Trong khi d6, thoi ky tao quing thtr hai thanh tao quing Fe-Cu c6 tudi vao khoang
844Ma. Nhu dé phén tich & trén allantie c6 wu diém 12 khodng vét ¢6 kich thudc hat twong dbi 16n nén réat
1y tuong dé phan tich tudi theo ting ddi trén ciing mot khodng vat. Ngay nay vdi cong nghé khoa hoc
phat trién da cho phép xac dinh tudi theo timg diém ban véi kich thudc rat nho khoang 32um. Khoang vat
allanite dugc thanh tao trong thoi ky dau ctia qué trinh nhiét dich c¢6 kich thude 1én téi 2mm, phén tich
duéi kinh hién vi dién tor quét (SEM) quan sét rd céu tric phén ddi cua khoang vat allanite (anh 2). Céu
tric phan d6i nay dugc hinh thanh do qua trinh bién d6i nhiét dich & giai doan sau tao thanh. Do vy, néu
xac dinh dugc tudi thanh tao cia tung ddi trén khoang vét allanite ta c6 thé xac dinh duoc tudi thanh tao
clia timg giai doan bién d6i nhiét dich lién quan dén qu4 trinh tao khoang. Pé chimg minh cho quan diém
nay téc gia da thuc hién bin 7 diém phan tich tudi thudc ving trung tim cua hat allanite dé xac dinh tudi
thanh tao cua thoi ky dau tao quing, dong thoi bén 14 diém phan tich tudi thudc ving ven ria thudc doi
bién dbi nhiét dich thoi ky sau tao quang dat hiém. Két qua phan tich da phan ra hai khoang tudi rit ro, tat
ca nhirg diém ban & vi tri phan trung tim cua khodng vét allanite déu c6 tudi dao dong trong khoang
873Ma dai dién cho giai doan thanh tao quing dat hiém trong moé Sin Quyén. Viing bién dbi ven ria c6
tudi dao dong trong khoang 844Ma dai dién cho giai doan thanh tao quing Fe-Cu trong mé Sin Quyén
(hinh 2, anh 3).

2.6 Két lugn

Bai bdo gidi thiéu tong quan vé phuong phap xac dinh tudi thanh tao quing ddi vi mo ngudn gdc
nhiét dich dic biét 1a nhitng mé c¢6 ngudn gdc tao khoang da ky bang phuong phap dinh tudi truc tiép
U-Pb trén khoéng vit allanite. Két qua phan tich tudi két hop quan sit ngoai thuc dia, phan tich khodng
tudng 14t mong va hién vi dién tir quét (SEM) cho thiy quing dat hiém duoc thanh tao trong hai thoi ky.
Thoi ky dau tao quing dat hiém c6 tudi khoang 873Ma; quing Fe-Cu dugc thanh tao trong thoi ky sau ¢6
tudi khoang 844Ma. Két qua tudi phan tich thanh tao quing dat hiém 873Ma hoan toan phit hop vé6i bdi
canh kién tao chung cua khu vuc xay ra trong giai doan Neoproterozoi doc déi trugt Ailao Shan-Soéng
Hong. Ngoai ra, két qua phan tich tudi cho quing Fe-Cu c6 tudi 844 Ma hoan toan tring véi két qua
nghién ctru cta Li va nnk (2018), didu nay minh ching cho tinh dung dan cua phuong phap dinh tubi
khodang vat allantie.
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ABSTRACT

In situ U - Pb 1sotopic dating method on allanite. Application to
determine for REE-Fe-Cu mineralization age of the Sin Quyen
deposit, Lao Cai province

Ngo Xuan Dac!”, Khuong The Hung', Le Thi Thu', Hoang Thi Thoa', Bui Thi Thu Hien',
Pham Thi Thanh Hien'

! Hanoi University of Mining and Geology

In recent years, geologists have paid much attention to the study and determination of the ore-forming
age, and many dating methods for ore mineralization have been developed. Those methods are usually
applied in certain types of mineral deposits according to the metallogenic characteristics and the
advantages of dating method. Currently, the U-Pb age of allanite minerals formed in the hydrothermal
process is chosen to directly determine the age of rare-earth ore formation. Particularly for mines with
multi-period formation, dating of allanite minerals considering the relationships of mineral paragenesis
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can determine the formation age of each ore-forming period. In Vietnam, the authors first applied this
method to constrain the formation age of rare earth ores in the Sin Quyen mine. New allanite U-Pb dating
results provide precise constraints on the timing and evolution of REE and Fe-Cu mineralization at ~880
Ma and ~840 Ma, respectively.

Keywords: Sin Quyen deposit, U-Pb allanite dating
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