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HOI NGHI TOAN QUOC KHOA HQC TRAI DAT
VA TAI NGUYEN VOl PHAT TRIEN BEN VI’NG (ERSD 2022)

bac diém thach hoc, tudng da, dia héa va moi quan hé ngudn goc cua
cac thanh tao magma xam nhap khu vuc Pong Van, Ha Giang

Nguyén Khic Du'?*, Hoang Thi Thoa!, Pham Thi Thanh Hién', Ta Thi To4n',
Hoang Vin Diing?®, Lé Tuan Vién®, Nguyén Vin Tuyén*
! Trirong Pai hoc M6 - Pia chat
2 Trung tam Phan tich, Thi nghiém Cong nghé cao, Truong Pai hoc M6 - Pia chat
3 Lién doan Dia chdt Xa - Hiém
4 Céng ty Cé phan Pia chat Viét Bac - TKV

TOM TAT

Khu vuc Ddng Vin, Ha Giang thudc ddi ciu tric Séng Hién di dugc nhiéu nha dia chat quan tim nghién
ctru. Két qua khao sat thuc dia gén day da phat hién, khoanh dinh duogc cic thé da magma c6 dién 16 nho
dén trung binh phan bd rai ric & mot s6 khu vuc nhu Té Duc, Ptc Hanh. Céc két qua nghién ciru, quan sat
mau dudi kinh hién vi phan cuc cho thiy, cac da c6 thanh phan tir mafic cho dén axit (gabro, gabro-diabaz,
diorit, diorit thach anh, granodiorit, granit), chu tao khéi, kién tric hat vira dén thod (tuéng xam nhap siu -
trung binh). Dic diém thach hoc ciia t6 hop cac da nay co rat nhidu diém twong ddng véi cac da thude phic
hé Cao Bang (?) di dwoc md ta trong cac van lidu trudc day nhung chua timg dugc ghi nhan tai khu vyc
Déng Vin. S6 lidu phén tich thanh phan dia héa cdc nguyén tb chinh, phu, vét (bao gdm nhom dat hiém)
bang phuong phap XRF va LA-ICP-MS cho phép dua ra nhén dinh ring to hop cac d4 nay c6 thé da dugc
thanh tao & nhiéu giai doan két tinh magma khac nhau tir mot 10 magma me. Thém vao do6, thanh phan
khodng vit, dia hoa da tong ciing minh chig cho kha ning sinh khoéng Fe-Ti cta cic d4 magma mafic
trong vung. C4c ket qua nghién ctru trinh bay trong cong trinh nay gop phan mo ra nhitng huéng nghién
clru méi, cung cAp thong tin cho cong tic tim kiém, danh gia tiém nang tai nguyén cac khoang san ndi sinh
c6 lién quan trong khu vuc.

Tir khéa: Dac diém thach hoc - dia hoa; da magma mafic - axit; khu vuc Déng Vin, Ha Giang.

1. Giéi thiéu chung

Khu vuc Pong Vin thudc mién chuan uén nép Pong Viét Nam (Dovjikov A. E. va nnk, 1965; Tran Vin
Tri va nnk, 1977; Tran Van Tri va nnk, 2009), thudc d6i cau tric TAy Viét Bic. Két qua do vé ban do dia
chét ty 1€ 1: 200.000 nam 1976 va Kkét qua hi¢u dinh nam 2000 (Hoang Xuan Tinh va nnk, 1976; Phan Son
va nnk, 2000) da xéc 14p vé dia tAng va céu trac dia chét cho phép phén chia khu vuc ndy ra thanh céc ting
cAu tric sau: (1) Téng cAu tric Cambri gitta - Ordovic sém chu yéu la cac thanh tao thanh tao carbonat va
luc nguyén ctia hé téng Chang Pung (e3cp), hé tﬁng Lutxia (Oilx); (2) Téng cAu trac Devon duoc cAu thanh
boi cdc thanh tao luc nguyén, carbonat cua loat Song Ciu (Disc), hé téng Mia Lé (Diml), Na Quan (D.
ngq), Tbc Tat (Dastt); (3) Tang cau tric Carbon - Permi (C - P) phan bd rong rdi trong vung dac trung b01
céc thanh tao carbonat cua hé ting Bac Son (C - Pbs); (4) TAng céu trdc Permi mudn - Trias mudn gdm
Perml thuong -Trias ha (P>-T)) phat trién O trung tdm va phia Dong Nam cua ving Pong Vin, gdm céc hé
tang Pong Dang (Podd) va Hong Ngai (T1hn) va tang cau tric Trias ha - trung (T,-T>) phat trién rong 1di 6
phia Nam, Pong Nam ciia ving, dwoc cdu thanh boi cac da tram tich luc nguyén xen phun trao hé tang
Song Hién (T125h).

Trong qué trinh 14p ban d0 dia chat va didu tra khodng san ty 1& 1:50.000 nhém t& Pong Vin tir ndm
2017 (Hoang Van Diing va nnk, 2017) va cac nghién cuu khac (Hoang Van Diing va Hoang Thi Thoa,
2020; Izokh va nnk, 2005; Tran Trong Hoa va nnk, 2004; 2005), da phét hién dugc cic thanh tao magma
c6 thanh phém tu siéu mafic - mafic (twong duong véi/ cho la thude phuc hé Cao Béng) dén cac da co thanh
phén axit (c6 nhidu diém tuong dong v6i/ va dang dugc cho 12 thude phirc hé Nui Diéng?) phan b thanh
céc thé xAm nhéap bén trong mot s6 khdi magma c6 thanh phan mafic & khu vie Birc Hanh (Hinh 1), va mot
s6 khu vuc khic trong vung DPdng Vin, Ha Giang. Cong trinh nay s& mo ta, phan tich cac dac diém thach

* Tdc gia lién hé
Email: nguyenkhacdu@humg.edu.vn
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hoc, dia hda, va dua ra mdt s6 nhan dinh vé mdi quan h¢ ngudn gdc cta cac thé d4 magma nay trén co s&
cdc s0 licu phan tich thyc t€ mdi nhat.

Hinh 1. So db dia chét va thach hoc kh’u viee Pire Hanh, Déng Van, Ha Giang
(gian lugc tir Lé Tuan Vién va nnk, 2022)

2. Co sé Iy thuyét va phwong phap nghién ciru

Tap thé tac gia da tién hanh cong téc khao sat dia chét ngoai thyc dia, tong hop dic diém cua céc thé dia
chat trong khu vuc bao gdm thanh phan, sy phan bb khong gian, trong tim 1a cac da co thanh phan mafic
dén axit va mbi quan hé véi céc thanh tao_ dia chét khéc trong viing nghién ctru. Cdc mau d4 magma (21
mau) thu thap duoc gia cong thanh cdc mau thach hoc 14t mong, va dugc quan sit, nghién ctru ky ludng
dudi kinh hién vi phan cuc. Két qua duoc sir dung dé xac dinh thanh phan khodng vat, ciu tao, kién tric
cdc khodng vét tao dd, thanh phan khodng vat nguyén thuy cua cac da magma va xac dinh mirc do bién dbi
clia cdc thé d4 xam nhap. Két hop vai viée sir dung phan mém ma ngudn mé (Image J; Schneider, C.A. va
nnk, 2012), cdc két qua nghién cuu dudi kinh duogc chinh xac héa, md hinh héa, va dugce thé hién trén cdc
so dd, biéu d6 phuc vu cong tic phén loai, goi tén cac da magma ving nghién ctru.

Cac mau da duoc nghlén thanh bot min, kich thudc hat <0,074mm va duoc ép thanh vién nén trude khi
dugc phan tich thanh phan héa hoc cdc nguyén té chinh bang cong ngh¢ huynh quang tia Ronghen (XRF)
trén thiét bi S2 Ranger tai phong thi nghlem bd mén Tim kiém — Tham do; sai s6 phan tich cua hau hét cdc
oxit <3-5%. Thanh phan cdc nguyén t vét va nhém dat hiém dugc tién hanh bang phuong phap quang phd
plasma - khdi phd (ICP-MS) trén hé théng thiét bi Agilent 7700x ICP-MS tai Trung tim phan tich Thi
nghiém Xa - Hiém (giéi han phan tich cho hu hét cdc nguyén t6 12 10 phan ty).

3. Két qua va thao luin
3.1. Pic diém thach hoc, twong dd xim nhip

Téng hop cdc két qua phan tich thach hoc 14t mong (Bang 1) cho thay cac da dugc xép vao phirc hé Cao
Bing déu c¢6 cdu tao khdi, kién tdc hat tir ty hinh dén nira ty hinh va tha hinh, kham ophit/ ntra ophit va
moc ghép myrmekit. D4 c6 thanh phéan siéu mafic gém peridotit/wherhlit (60% Olivin, 35% pyroxen xién,
5% khodng vat quing). Cac d4 co thanh phan mafic gom: gabro olivin, gabro (chtra) oxit, dai mach micro

gabro/ diabaz, va chuyen tiép dan sang cac da diorit thach anh. Thanh phan khoang vat ctia cic da mafic
néi chung gom chii yéu 1a cac khodng vat olivin (5-20%), pyroxen xién (25-65%), plagioclas (10-60%).
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Céc khodng vat phu gdm hornblend (3-5%), thach anh c6 ham lugng dang ké trong mot s6 mau (5-10%).
Ham céc khodng vat quang (sulfua va oxit Fe-Ti) thuong <2%, cuc bd ting 1én dén 10-12% & mot s6 mau
(Hinh 2. a-d). Trong khi d6, cac da co tinh axit cao hon thudng cé cdu tao khdi, kién tric
myrmekit/granophyr dugc tao ra bd sy moc ghép gitta cac khodng vat thach anh - plagioclas/ felspat kali.
Dua vao dic diém kién trac va kich thudce hat khoang vat, cac da magma khu vyc Déng Vin c6 thé duoc
xép vao nhém da xam nhap siu - trung binh.

() (b) (©)

) (e) )

Hinh 2. Anh ldt mong thach hoc dai dién cho cdc da xam nhdp khu viec D&ng Van, Ha Giang. (a-d). Cdc
dd cé thanh phan siéu mafic - mafic véi cu tao khoi, kién triic hat dén kham diabaz. (e-f). Cdc dé cé thanh
phan axit véi kién triic myrmekit/granophyr rat dic trung. Trong dé: Ol: Olivin. Pyr: Pyroxen.

PL: Plagioclas. TA: Thach anh. Ser: Sericit. Chl: Chlorit. Q: khodng vdt quang. K-F: Felspat kali.

Bang 1. Tong hop cdc dic c?‘iém thach hoc mot 56 mau da xdm nhap sau co thanh phan mafic - siéu mafic
den trung tinh dién hinh khu vuc Pong Van, Ha Giang

) Chu | .., . | Tudng . % cac khodng vat
SHM Tén da i Kién triuc | P§ hat | xam Ghi cha _
a0 nhip Ol | Pl |Pyr |Amp | TA | Q | Téng
) vita - da b bién ddi kha
KT300 Peridotit Khoi Hat . Sau | manh, chi con sot 60 - 35 - - 5 100
tho X . .
phan nho con tuoi
) Bién ddi manh, phat
KT280 Gabro olivin | Khoi Hat vira Sau | trién vi mach zoicit, 5 50 | 45 - - - 100
serpentin
KT286 | Gabroolivin | Khéi |<hamnia) o | gy, |Chia cdc vimach 705835 - | - | - | 100
ophit TA+Quing
. | Kham nita Pyroxen bi amphibol
KT286/1 | Gabro olivin | Khoi hit vira Sau | hoa, chira oxit 8 40 | 40 5 5 2 100
op Fe-Ti, thach anh
Olivin Gabro < nho - Saw/ Khoang vat tao da bi
KT204 , . Khoi Hat N Ven S : 10 | 40 | 37 3 - 10 | 100
chura oxit vira Ha? bién doi kha manh
KT304 | Gabrooxit | Khéi | Snam | via- | g, | Chia 10-12%khodng | ) ¢ | 530 | | | 19 | 100
ophit thd vat quang (oxit Fe-Ti)
KT237 Diorit thach Khéi Hat vuaA - T{ung B}en dO} r.nan’h, chlorit | 53 | 38 ) 7 2 100
anh thd binh |hoa, sericit hda
KT241 | Dloritthach |y pe via | Trung | Chua 4-5% khodng 135 |so| - |10] 5 | 100
anh binh | vét quing
KT244 Diorit thach Khéi Hat, ) vira Tr\ung B:en d(:I manh, khong | 20 | 50 3 5 5 100
anh myrmekit binh |dong déu
o Calcit hoa phat trién
kT278 | Diloritthach g c | b vita | T8 |44 manh thay thé 130 55| - |10 s | 100
anh binh .
plagioclas
Micro gabro £ Kham . Trung |Bién d6i manh, chlorit
KT288 | livin /diabas | <M1 | ophit MR binh/ | héa, sericit héa 107]740 ) 48 ) - -] 2] 100
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Céu <X Tuld'ng . % cac khoang vt
TT SHM Tén da Kién tric | P hat | xam Ghi cha -
tao nhap Ol | Pl [Pyr |Amp| TA | Q | Téng
Ven
ria?
12 | Kroos | Dioritthach  pp sy | Kham o, gy, | Serpentinhda, chlorit |50 g e | L | s [ 1| 100
anh ophit héa
. Chira 1-2% khodng
13 | Kr2o4y1 | Dioritthach gy c g via | TUBE | st quing, bién déi - |sof38| 3 | 8| 1| 100
anh binh
manh
14 | KT297 Diabas | Khéi | Kham |, | Trung | Chiorithda, sepentin | y5 | 45 | 4o | | = | . | 100
diabas binh | héa manh
’ Kham Trun Mau ¢6 vi mach calcit
15 | KT301 Diabas Khoi . nho e phét trién, 14p nhét 15 | 60 | 25 - - - 100
diabas binh
vao khe nut trong da
16 | KT321 | Diabas | Khéi | <nam |y | Treng | Chlorithda, serpentin | 5 | oy | g | | | _ | 100
diabas binh |hoda manh

Can ctr vao két qua ude lugng thanh phan cdc khodng vét dudi kinh hién vi dién tir truyén qua va phan
mém Image-J, dua vao biéu dd phan loai cic da sau (Le Maitre, 2002 va tai liéu tham khao trong d6), cac
d4 xam nhap c6 thanh phan mafic con c6 céc tén goi khac nhu mela-gabro hoic 1a gabroid, 1 mau da siéu
mafic chtra plagioclas va mot mau leuco-gabro (Hinh 3a). Trong khi d6, cc da c6 thanh phan trung tinh
dén axit bao gdm diorit thach anh, syeno-granit, monzogranit, va monzonit thach anh (Bang 1, Hinh 3b).

Hinh 3. Biéu do phan logi cdc da sdu theo Hiép hji Pia chdt Quoc té (Le Maiire va nnk, 2002) (a). Biéu
do Plagioclas-Pyroxen-Olivin (Pl-Pyr-Ol) phan logi da mafic-siéu mafic. (b). Biéu do Thach anh —
Felspat kali — Plagioclas (QAP) phdn loai cac da axit khu viec Dong Van, Ha Giang.

3.2. Ddc diém dia hoa va moi quan hé nguon goc ciia cdc thanh tao magma khu vwe Dong Vin

Két qua phan tich silicat cho cdc d4 magma (phirc hé Cao Bang?) cho thay ham luong SiO,, ALOs va
téng kiém ting tir nhém da mafic dén nhom d4 axit (Hinh 4); nguoc lai thanh phan MgO va FeO giam
xudng (SiOx: 46,66-70,72%; ALO3: 9,40-16,99%; Na,0+K,0: 2,05-6,48%; MgO: 6,83-0,60%; FeO: 7,47-
1,46%). Nhin chung cc d4 ciia phirc h¢ thudc loat thap titan (TiO»: 0,47-1,18 %), ting dot bién dén 5,70%
dbi voi mot s0 khéi rat giau khoéng vat quang (manhetit). Pac biét trong khu vyc Pong Van da phat hién
diém quing sat (magnetit) nam ¢ ranh gidi tiép xic gitra cac d4 xam nhap mafic phirc hé Cao Bing véi cic
datap 1 hé tang Song Hlen thudc dia danh Ph My, xa Tdt Nga, huyén Meo Vac. Budc déu khao sdt c6
thé thdy ro diém quing sat Phé My c6 lién quan vé mat khong gian/ngudn gdc vdi cdc thanh tao magma
xa4m nhap (phtic hé Cao Bing?). Su xuat hién cua cac da oxit gabro trong phuc hé 1a minh chirng kha 1o
rang cho murc d6 phan di cao cla nguon dung thé magma da két tinh chudi gabro, va kha nang sinh khoang
Fe — Ti ctia phirc hé. Tuy nhién, dé 1am 13 tiém nang tai nguyén quing Fe-Ti trong viing can ¢6 nhiéu cong
trinh nghién ctru chuyén dé hon nita trong thoi gian toi.

Thanh phan cdc nguyén té vét (bao gdm nhom dit hiém) dugc chuan héa theo vat liéu hanh tinh (Mc
Donough va Sun, 1995) va dugc thé hién trong Hinh 5. Két qua biéu dién cho thdy duong cong chan nhén
cuia cdc mau phan tich 1a ddng dang véi nhau, véi cdc nguyén té dat hiém nhém nhe dwoc 1am giu so voi
céc nguyén t6 dat hiém nhém trung gian va nhém ning. Thanh phan cic nguyén t6 vét va dat hiém 1a ngheo
nhat trong mau da siéu mafic, va tang dan déu, dat ngudng gép 10 14n trong cac da c6 thanh phan axit. Piéu
nay c6 thé 1a minh chimg ro nét nhat cho phép cdc tac gia dua ra nhan dinh rang cdc loai da xam nhap ¢
khu vic Ddng Vin duoc két tinh tir mot nguén magma me. Thém vao d6, hau hét cac mau nghién ctru déu
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thé hién cdc dj thuong am ctia Nb, Pb, Sr, va Eu & cdc mire dg khac nhau, ting dan tir cée da mafic dén axit,
biéu hién cdc mirc d6 két tinh phan doan cua cac loai da tuong Ung vdi timg giai doan tién héa magma khéc
nhau. Tuy vdy, dé c6 thé dua ra cac khiang dinh chéc chan v€ moi quan hé nguon gbc cua cdc loai d4 magma
xam nhép trong khu vyre Ddng Vin, trong thoi gian téi can thiét phai tién hanh thém cac phén tich dinh tudi
céc thé da co quan hé gan giii vé& mit khong gian.

Hinh 4. Biéu do phan logi cac da xam nhdp khu vuc Dc”;ng Van, Ha Giang theo thanh phcfn hoa hoc (Theo
Le Maitre va nnk, 2002)
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Hinh 5. Biéu do cdc nguyén té vét (a) va ddt hiém (b) ciia cdc dd xam nhdp khu viee Pong Van duge
chuan hoa theo vat liéu hanh tinh (chondrit)

4. Két luin

Trén co s& céc két qua nghién ciru trinh bay & trén, ¢6 thé dua ra cac két luan vé td hop cdc da magma
trong khu vuc nghién ctru nhu sau:

Céc d4 magma khu vuc Pong Vin c6 thanh phan tir mafic cho dén axit ¢6 cau tao khdi, kién tric hat vira
dén tho (thuoc tudng xam nhadp siu - trung binh). Pac diém thach hoc cua td hop cac da nay co rat nhiéu
diém tuong dong véi cac da thude phirc hé Cao Bang di dugc mé ta nhung chua timg dugc ghi nhan tai
khu vuc Déng Van, tinh Ha Giang.

Can clr vao dic diém dia héa cdc nguyén t6 chinh, phu, vét va nhém dét hiém cho phép dua ra nhan dinh
réng cac dé nay co thé d3 dugc thanh tao ¢ nhiéu giai doan khac nhau theo co ché Kkét tinh phan doan tu
mot 10 magma me. Do d6, viéc phan chia cac nhém da trong khu vyc vao céc phirc hé da magma khac nhau
n6i chung va trong khu vyc Ddng Vin noi riéng, can thiét phai dugc tién hanh chi tiét, bai ban hon trén co
s& tong hop cac két qua nghién ciru ngoai thyc dia va cdc 0 liéu phén tich dong b0 trong phong thi nghiém.

Bén canh do, cic quan diém trinh bay trong cong trinh nay gop phan cung cép thong tin khoa hoc cho
céc giai doan nghién ctu chi tiét tlep theo, dong thoi c6 thé mé ra nhitng hudng nghién ciru méi vé tudi,
boi canh kién tao, cling nhur cac van dé vé khoang héa lién quan (Fe-Ti) trong viing.

Loi cam on

Cong trinh nghién clru nay str dung {nﬁu da magma thudc Dé tai: Nghién ciru dac diém céc thanh tao
magma khu vuc Dong Van va du bdo tiém nang khoang san ndi sinh lién quan, ma s6: DPTDL.2021.03 do
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Hoang Vin Diing thudc Lién doan Dia chit Xa - Hiém dang chu tri thue hién. Céc tdc gia xin bay t6 long
cam on chan thanh dén nhiing sy gitip d& quy béu, tao dicu kién tir phia Lién doan Dia chat Xa - Hiém.
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ABSTRACT
Petro-geochemical characteristics of plutonic suits in Dong Van area,

Ha Giang province, Viet Nam
Nguyen Khac Du'-?*, Hoang Thi Thoa', Pham Thi Thanh Hien', Ta Thi Toan',
Hoang Van Dung?, Le Tuan Vien?, Nguyen Van Tuyen*,
! Hanoi University of Mining and Geology
2 Centre for Excellence in Analysis and Experiment
3 Geological Division for Radioactive and Rare Elements
* Viet Bac Geology Joint Stock Company - VINACOMIN
Dong Van area, which belongs to the Song Hien structural zone of Northeastern Vietnam, has long been
studied. Geological mapping at a scale of 1:50,000 have determined small to medium isolated plutonic
bodies at To Duc and Duc Hanh areas. Based on petrographic observations, these plutonic bodies are
composed of various rock types, ranging from mafic to acidic (gabbro, gabbros-diabase, diorite, quartz
diorite, granodiorite, and granite) in composition, and share a lot of similarities to the rocks from Cao Bang
complex that previously has not been discovered in the area. Geochemical data suggest that these rock types
may have formed by fractional crystallization mechenism at different stages from a single parental magma
chamber. In addition, the bulk rocks geochemistry also indicates that the associated mineralization
comprising mainly Fe-Ti. These could be potential fields of study in the future to look for other endogenous
economic minerals.

Keywords: Petro-geochemistry; plutonic rocks; Dong Van area, Ha Giang province.
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