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22/9/2025 Lién d&y Meso-Neoarkei phan bé ¢ dia khu Hoang Lién Son, gom gneis

biotit, amphibolit b; cac xdm nhdp granitoid (TTG) ¢6 tusi U-Pb zircon:
Tir khéa: Pja tang, 2900-2835 Tr.n. xuyén cat; Il. Lién day Paleoproterozoi: gom dd phién
Magma, Kién tao, hai mica-disthen, b; cac thé granosyenit, metagabro c6 khodng tudi
Tai nguyén dia chat, 2325-2295 Tr.n. xuyén cd:t va gneis amphibol-silimanit-granat ¢ day Nui
Déng Duong Con Voi bj bién chat chong dén twéng amphibolit va granulit; I11. Lién

day Meso-Neoproterozoi trung: gom plagiogneis biotit-granat-silimanit
(MP), da phién két tinh chiza graphit (MP-NP,). Batholit Posen la granit
kiéu 1, c6 tugi 762-758 Tr. n.; IV. Lién ddy Neoproterozoi trung — Silur:
gom turbidit luc nguyén, xen it amphibolit-granat kiéu phizc hé boi két
(NPs-€,), phan bo ¢ phia bdc @i ophiolit Séng Ma nguyén sinh,
carbonat phosphorit (apatit) €, va cac tram tich luc nguyén-carbnat
thém ndng, luc nguyén m;n turbidit thém sau chiza nhiéu logi hoé thach
bam day (€,-0,). O dia khu Viét-Lao phé bién da phién luc, amphibolit
(NP4-€) , con té hop ophiolit Hiép Pirc ¢6 khoang tusi 518-500 Tr. n.,
metaandesit basalt, andesit-dacit, turbidit luc nguyén-silic (€,-O,),
granit kiéu | co tusi 476-470 Tr. n. thugc cung magma Long Pai va
granit tzo ndi kiéu S c6 tuoi 450-443 Tr. n. danh dau sy khép lgi cua
Prototethys cua cdap doi hit chim vé hai phia 2 dia khu Kon Tum va Viét-
Lao. Cdc don vi Silur thirong ¢ Viét Nam phan bé han ché hon, chira tay
cugn, san ho, ca, thuc vt giong véi Nam Trung Qudc; V. Lién day
Devon-Permi thuwong Wuchiaping nam gia chinh hop trén cdce di ¢é hon,
gom tram tich luc nguyén vun chuyén Ién carbonat-silic, chiza nhiéu logi
hod thach bam ddy. Té hop ophiolit Song Ma c6 tusi 360-335 Tr. n. la
ching cit ton tai nhdnh dai diwong Paleotethys. Tram tich nén carbonat
(Cv-Psw) phan bé ¢ nhiéu noi va luc nguyén-carbonat-silic, andesit-
basalt, ryodacit, granit kiéu I, c6 tusi 300-270 Tr. n. (C,-Py), duroc xép
vao cung magma Mé Kong. VI Lién ddy Permi thuong, Wuchiaping—
Jura trung: bar dau bang logt basalt cing x&m nhdp di kém kiéu
Emeishan phan bé trong cac rirft ngi luc ¢ Bdc Bg, trén ching 1a tram
tich chiza than paralic c¢6 hé thuc vt Cathaysia, thau kinh bauxit-alit,




chuyén lén dd phién sét-voi. O dia khu Kon Tum phé bién granulit, con ¢
dia khu Viét-Lao 1a granit kiéu S, cd tugi 258-248 Tr.n. thugc phan hé
tao mii Indosini dong va day (Ps-Ty) Trueong Son. Sau tao ndi la tram
tich luc nguyén-carbonat, ryodacit, granit tusi 245-230 Tr.n. (T,-Ts).
Tram tich Trias thwong Nori-Jura trung ¢ mién Bdc Viét Nam chu yéu 1a
luc nguyén vun thd chira than, c6 phong phl hoa thach thuc vat, nam
khdng chinh hop trén cac thanh tao c6 hon, con & Mién Nam, vao Jura
van con tram tich bién; VII Lién day Jura thuong-Deé tr: gom tram tich
luc dia vun thé mau dé va loat ndi liza-pluton voi-kiem, cé tugi 120-95
Tr.n. clng Véi hé dai mach tuéi 90 Tr.n. déu la thanh phan cua cung
magma Creta Pa Lat. Paleogen gom cdc dd niii lira-xam nhdp kiem kali
c6 tusi 35-25 Tr.n. phan b han ché. Tram tich Eocen-Oligocen la luc
nguyén vun dam ldy chau thé dong tao rift va Miocen-Pé tir 1a tram tich
bién néng sau tqo rift thugc hé thong dau khi, phan bé réng réi khdip
Bién Pong va cdc vimg ké cdn. Truong basalt khuéch tan Miocen-Hé ti
thugc logi tholeiit dén kiém véi vo phong hod bauxit-laterit duot thanh
tao qua cdc giai doan tir 15.8 Tr.n. dén Dé tir phan bé nhiéu noi trén dat
lien va ngoai bién.

Tai nguyén dia chat gom bén logi chinh: 1. Tai nguyén khoang san:
Khoang san kim logi, phi kim logi khd da dang vé ching logi va nguon
goc. Khoang san kim logi gom: Fe, Ni, Cu, Cr 1a c&c mé cong nghiép
nhw Thach Khé, NUi Phdo (W-da kim), Ban Phic (Ni-Cu-Co). Tai
nguyén kim logi co ban (Sb, Cu, Pb-Zn, Sn), Ién nhdt 1a Pb-Zn Che
Pién-Che Pon, Cu-Au kiéu 10CG (mé Sn Quyén). Tu khoang Sn gac va
sa khoang ¢ Quy Chau, QUy Hop, Son Dwong, Ldm bPong. CAac tu
khoang kim logi nhe (Al, Ti) c6 tiém ‘nang lon nhu bauxit-laterit (Kz) ¢
Tay Nguyén va tram tich P; ¢ Viét Bac Ti sa khoang ven bién chi yéu ¢
Ninh Thugn, Binh Thugn. Vang géc va sa khoang phan bé ¢ nhiéu noi,
ddc trung la cdc moé Bong Miéu, Phirde Son. Quang REE ¢ tiem ndng
lén: logi dgng mach nhiét dich ¢ Lai Chau, Yén Bai, Lao Cai; logi hap
thy ion trong Vo phong hod da dwoc tham do ¢ Bén Pén (Lao Cai). Tai
nguyén phi kim logi gom apatit phan bé doc hizu ngan Séng Hong, barit-
fluorit c6 quy md han ché. Nguyén liéu gom siz nhu kaolin, feldspat,
diatomit, graphit, talc, sericit, bentonit, sét chju liza c6 quy md han ché.
Cét thuy tinh, dolomit, quartzit, dé voi, dé hoa cé tiém nang lén. Pd quy
(rubi, saphia) c6 ¢ Yén B&i, Nghé An. Vit liéu xay dung gom nhiéu logi
phan bo o nhiéu noi. 1. Tai nguyen nang lwong: Than antracit (T3) phén
bé chi yéu ¢ bé ‘Quang Ninh, c6 tong tai nguyen lén va than lignit phan
b trong cac bé Dé tam trén dat lién va ngoai bién rat co tiem ndng.
Qugng Urani trong cat két T ¢ bé than Nong Son cé trién vong hon ca.
Tai nguyén dau khi dieoc phét hién trong cac bé tram tich Pé tam: Séng
Hong, Phi Khanh, Cizu Long, Nam Cén Son, Malay- -Thé Chu, Tuw Chinh-
Viing Mdy co tong tai nguyén dang ké. Ngoai ra con c6 nhizng biéu hién
khi hydrat ¢ ngoai khoi bién sau chua dwoc tham do. 111.Tai nguyén
nudc: Nudc nong Xudt ¢ mét sé noi, nguon dia nhiét c6 ¢ cac bé Pé tam
trong dat lién va ngoai bién. Tai nguyén nuwéc mat phé bién & cdc luu
vuec song Ciru Long, Song Hong va nirde duwdi dat c6 trong tram tich Kz,
cdc da nit né, carbonat kart. IV. Di san dia chdt: gom cac Cong vién
Pia chdt Toan cau UNESCO: Cao nguyén da Pong Vin, Non nwéc Cao
Bang, Dak Nong, Lang Son. Ngodi ra con cé cac di san thién nhién thé
gigi Vinh Ha Long-Cét Ba. Phong Nha-Ké Bang v Hang Son Poong néi
tiéng thé gidi.

Gi®i thiéu giap Trung Quoc, phia tdy giap Lao va
Campuchia, cé dién tich 331.221,8 km? v&i

Viét Nam nam vé phia Pong ctia ban dao . et -ectio /I
; P g ¥ dién tich dat lién 1a nui d6i, hai dong

DPong Duong, thudc Pong Nam A, phia bic
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bang chau tho séng Hong va Mekong trai ra
Bién bong.

Vao thé ky 20, S¢ Pia chat Dong Duong
(Serv. Géol. Indochine) da tién hanh nghién
ctru ¢6 sinh-dia tang (Zeiller, 1903; Mansuy,
1920), thach hoc [Lacroix, 1933], dia chat
khu vuc [Deprat, 1915; Hoffet, 1933; Saurin,

1956; Fromaget, 1941], trén co s& do da
thanh lap ban db dia chat ty l¢ 1:2.000.000
toan Pong Duong va ty 1€ 1:500.000 tung to
riéng 1é [Fromaget, Saurin, 1952]. Cac cong
trinh nay da phan chia khai quat cac don vi
dia chat, trong d6 co nhimg noi thé hién céac
tang phu dia di.
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Hinh 1. Ban do dia char, tai nguyén dia chat Viét Nam va cac viing bién ké can ty ¢ 1:1.000.000.



Tir nam 1945, thuc chat 1a tr 1960 dén
nay, Cuc Dia chat va khoang san Viét Nam
bt dau cong tac diéu tra, nghién ctu mot
cach c6 hé thong, trong d6 lan dau tién tién
hanh do v& 1ap ban d6 dia chat Mién Bac Viét
Nam, ty I¢ 1:500.000 [Dovjikov (Ed.), 1963,
1965] va sau d6 1a hang loat ban do dia chét
va khoang san ty 1é 1:200.000 (phu kintoan
dat lién va mot phan ngoai bién), 1:50.000
(trén 74% dién tich 1anh thd) cung vai thuyét
minh kém theo. Tiép theo, cac ban d6 khoang
san Viét Nam ty 1¢ 1:500.000 (Lé V. Trao,
Tran P. Thanh (Bcb), 1982), dia chit Viét
Nam ty l¢ 1:500.000 [Trin D. Luong,
Nguyén X. Bao (Pcb.), 1988] dugc hoan
thanh, trong d6 thé hién cac loai khoang san
kim loai va phi kim loai, xac lap cac don vi
dia chét chinh tudi tir Arkei dén Phanerozoi.
Céc cong trinh mang tinh tong hop khac gom:
Cac ban d6 dia chit Viét Nam, phan Mién
Béac va sach thuyét minh ty I& 1:1,000,000
[Tran V.Tri (Cb.), 1973, 1977, 1979];
Metamorphic formations and facies series
map of SRV at 1:1.000.000 scale [Phan T.
Thi va nnk, 1986]; Dia chat Campuchia, Lao,
Viét Nam, ty 1¢ 1:1.000,000; 1:1.500,000
[Phan C. Tién (Cb.) 1988; 2009], Thanh hé
dia chat va dia dong luc Viét Nam, ty 1é
1:1,500.000 va thuyét minh kém theo
[Nguyén X. Tung, Tran V. Tri (Bcb.) 1992].
Cac ban do nay duoc thanh l1ap & phan dat
lién Viét Nam.

Nhitng cong trinh néu trén c6 y nghia
khoa hoc va thyc tién quan trong, nhung thoi
ky d6 hdu nhu chua dwoc 4p dung cac
phuong phap dinh tuéi U-Pb zircon
(SHRIMP, LAICPMS) nén cac thoi doan cu
thé cac su kién hoat dong magma va bién
chat chi xac dinh mang tinh suy luan va déi
sanh tuong doi.

Nhimg nim gan day, nhiéu cdng trinh
khac ciing da dugc cong bd [Téng Dz.Thanh,
Vii Khice, (Pcb.) 2011; Tran V. Tri, Vii Khic
(Pcb.) 2011; Bui M. Tam (Cb.) 2010; Tran T.
Hoa (Cb.) 2016]; Cac thanh tao magma
(trong Pia chit Viét Nam, T.2) [Pao .
Thuc, Huynh Trung (BCb.), 1995]. Cac cong
trinh ny ngoai viéc ké thira céc tai liéu trén,
da c6 nhirng nghién ctu, téng hop céc tai liey
mai vai nhiéu sb liéu phan tich dinh tudi moi
bang cac phuong phap ma trudc day con han
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ché, 96p phan vao viéc phén chia cac don vi
dia tang, magma, bién chat, cu trac kién tao
mot cach co co sd tin cay hon.

Ban db dia chat, tai nguyén dia chat Viet
Nam va cac ving bién ké can ty Ié
1:1.000.000 va s&ch thuyét minh kém theo do
Tran VanTri (Cb.), Pao Thai Béic, Nguyén
Xuén Bao (Pho Cb.) 2023 cung 54 téc gia voi
su tham gia dong gop cua 40 nha dia chat,
trong c6 mot s6 nha dia chat tir Nhat Ban,
Phap, Nga duoc xuat ban lan dau tién, trén
co so ké thira, tong hop chinh Iy tir cac tai
liu trén va bd sung cac tai lieu moi (dén
2023). Ban do duoc thanh 1ap theo nhitng quy
dinh chung cua Uy ban Ban dd Pia chat Thé
gi6i (CCMW - Commission for the
Geological Map of the World, va Thang thoi
Pja tang Qudc té (ICC - International
Chronostratigraphic Chart) 2023.

Bai b4o nay gioi thiéu Ban do dia chat, tai
nguyén dia chat Viét Nam va cac ving bién
ké can ty 18 1:1.000.000 (Hinh 1) cung sach
thuyét minh.

l. Dia chat

Khai quat vé khung canh kién tao khu
vuc

Viét Nam va cac khu vuc ké can Pong
Nam A, Nam Trung Quéc la mot phan cua cac
dia khu lién hop (composite terrane) Viét-
Trung va Bong Duong (hinh.2). Trong d6 co
céc craton Tién Cambri: Indosinia, Cathaysia,
Yangtze trai qua cac su kién v& tach (break-
up) va hoi nhap (assembly) cua cac siéu luc
dia, cing voi sy tién hoa cua cac thé hé dai
duong Tethys va Pacific, hinh thanh cac hé tao
nti  ¢6 ngudn gbc tir Gondwana [Hutchison,
2007; Gatinsky va nnk., 1984; Burrett va nnk.,
2014; 2021; Metcalfe, 1999; 2021], [Khin
Zaw van.n.k., 2014].

Viét Nam va cac khu vuc ké can bao gom
cac don vi kién tao chinh nhu sau [Tran V.
Tri (Ed.) 2023] (Hinh 2)

Méng két tinh Tién Cambri tai bién cai
(reworked) manh trong Paleogen & cac dia khu
ngoai lai Hoang Lién Son [Le Loup va nnk.,
2001], Phu Hoat [Jolivet va nnk.,, 2001] va
trong Permi muén Trias & dia khu Kon Tum.

H¢ tao nti da ky Neoproterozoi sém Viét-
Trung nam vé phia bac doi khau Séng M4,



gom céac phan hé tao ndi noi luc Paleozoi
sém: DPong Bic Bo, Tay Viét Bic, BB Bic
Bo va Tay Bic Bo. Nam gitra 2 déi khau
Séng Ma va Tam Ky-Phudc Son 1a hé tao nui
da ky Paleozoi sém-Mesozoi soém Dong
Duong gdm c6 cac phan hé tao ndi Paleozoi
gitta Da Niang-Sé Kong, phan hé tao nai dong
va day Indosini Permi muon-Trias som
Truong Son. Doc ria Tay Viét Nam, tiép giap
TN Trung Qudc qua Lao, Cam Pu Chia ra
vinh Thai Lan la cung magma Carbon muén-
Permi gitta Mekong.

Nam chong Ién céc hé tao ni trén 1a cac
triing ndi luc Paleozoi muon-Kainozoi bao
gom céc hé rift noi luc Permi muon-Mesozoi
Soéng Hién-An Chau, Song Da-Ta Lé. Hé rift
noi lyc sau va ddy Mesozoi: Sim Nua, Hoanh

Son, Song Bung, An Khé va cung Magma
Mesozoi muon DPa Lat. Cac triing chau thd
Kaiozoi Séng Hong, Mekong ndi lién ra cac
bé tram tich D¢ tam phan bd rong 16n tai Bién
DPéng va cac vung ké can, trong d6 co cac
quan dao Hoang Sa (Paracels) va Truong Sa
(Spratly). Céc bé nay duoc hinh thanh trong
bdi canh cang gidn ¢ ria Tay Bac, va boi két
¢ phan Pong Nam giap cac dao Palawan-
Borneo. Gitra ching la vo dai duong mdi
Bién Pong, hinh thanh trong khoang 32-15
Tr.n. [Biais va nnk., 1993; Pubellier va nnk,
2017]

Vao Miocen giita dén Dé t co truong
basalt khuéch tan tholeiit kiém hoat dong qua
cic giai doan tir 25,5 Tr.n. dén hién nay
[Nguyén Hoang, 2023].
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Hinh 2. Ban do dia khu Paleozoi Péng Dwong va cdc ving ké can [Theo Gatinsky Y. G. et al., 1984;
Hutchison C. S., 2007; Barber A. J., 2011; Burrett C. et al. (2014, 2021), Metcalfe 1. (2017, 2021), Faure
M. et al. (2018), Tran Van Tri et al. (2020) c6 chinh sia]
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CHU GIAI CAC PON VI KIEN TAO CHINH VA BE PE TAM G VIET NAM

I. Cac dia khu luc dia Tién Cambri téi bién cai trong
Phanerozoi
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Cac dia khu bién chdt cao:

I. Hoang Lién Son (cdc 4 dia khu: I.1. Phan Si Pan,
1.2. Nii Con Voi; II. Phu hoat - Nam Su Lu

(céac a dia khu: 11.1. Phu Hoat, I1.2. Nam Su Lu)
I1I. Kon Tum (céc a dia khu: II1.1. Ngoc Linh,
I11.2. Kan Nack, , I111.3. Nam - Ngai)

II. Cac hé tao nii da ky Neoproterozoi - Plaleozoi sém
H¢ tao nuii da ky Neoproterozoi - Paleozoi sém Viét - Trung

" Cac phan hé tao nii ndi luc Paleozoi sém:

[”m“m@ 1. Bong Bac Bo: 1.1. Tay Viét Bic, 1.2. Dong Bic Bic Bo
; 2. Tay Bic Bo

H¢é tao niii da ky Paleozoi giita - Mesozoi som Déng Duong

3. Phan hé tao nii Paleozoi gitrta Da Ning - SéKong

-m 4. Cung magma Carbon muon-Permi gitta Mekong

m?mwm“vm‘, 5.Phén hé tao nii ddng va diy Permi muén - Trias sém
o Truomg Son

III. Cac triing noi luc Paleozoi muon - Kainozoi

Heé rift ndi luc Permi mudn - Mesozoi

6. Song Hién - An Chau (6.1. Song Hién,
6.2. An Chau) 7. Song ba - Ta L¢

(7.1. Séng Ba, 7.2. Ta Le)

He rift ndi luc sau va cham Mesozoi

8. Sim Nura - Hoanh Son,

9. Séng Bung - An Khé
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10 10. Cung magma Mesozoi mudn Pa Lat

IV. Cac trung Kainozoi

11 | 12 | 11. Tring chau thé Séng Héng

12. Triing chau thé Mekong

@ Bé tram tich D¢ tam
“@

6
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a. Vo luc dia va chuyén tiép
b. Vo dai duong

a. Di thuong tir
b. Truc tdch gian va dit gay chuyén dang

a.—~

Hinh 3. Bdn do cdc don vi kién tao chinh va cac bé D¢ tam o Viét Nam
[Theo Tran V. Tri, Nguyéen X. Bao, 2009 c6 hiéu chinh bé sung 2023]

1. Lién day Mesoarkei- Neoarkei:

MA-NA (3500-2500 Tr.n.)

Doc dia khu Hoang Lién Son, plagiogneis
biotit, amphibolit, xen l6p mong quartzit
magnetit phan dai duoc xép vao loat Sudi
Chiéng (MA-NA), bi cac thé trondjemit-
tonalit-granodiorit c6 tudi U-Pb zircon: 2900-
2834 Tr.n. [Lan va nnk., 2001; Tran N. Nam
2001] thudc phirc hé Ca Vinh xuyén cat.
Méng két tinh ¢ dia khu Kon Tum chira
zircon tU ¢6 tudi 3543-3503 Tr.n. [Wang va
nnk., 2022].

Nhitng dir liéu cua dia khu ndy tuong tng
v6i mong két tinh Yangtze c6 kha ning lién
quan vai su tang truong nhan craton Arkei o
Tay Australia.

2. Lién day Paleoproterozoi:
(2500-1600 Tr.n.)

Nim trén méng Arkei Hoang Lién Son,
cac da gneis hai mica-disthen, xen k&
amphibolit, calcsilicat chira tu khoang dong-
vang-oxy sit (IOCG) duoc xép vao loat Sin
Quyén (PP). Xuyén cit gneis la cac thé
metagabro c6 tudi U-Pb zircon 2300-2040
Tr.n. thugc phac hé Bao Ha, granit-
granosyenit c6 tudi 2325-2295 Tr.n. thudc
phiac hé Ban Ngam [Bui T. Anh va nnk.,
2019] la granit kiéu A sau va day [Zhao va
nnk., 2023]. O dia khu Kon Tum, zircon vyn
(detrial) trong da phién két tinh biotit-
silimanit-granat-amphibol loat Ngoc Linh
(PP) ¢6 dinh tudi 1780 Tr.n. [Kawaguchi va
nnk., 2021].

PP

bia khu Kon Tum trai qua céac thoi doan
nhiét-kién tao khoang 2260-1800, 1700-1400
Tr.n [Jang va nnk., 2022] lién quan véi qua
trinh héi nhap va vo tach siéu luc dia
Columbia/Nuna.

3. Lién day Meso-Neoproterozoi
trung: MP-NP; (1600-700 Tr.n.)

Cac don vi Mesoproterozoi cha yéu la
plagiogneis, da phién biotit-granat-silimanit,
amphibolit, calcsilicat phan bé gitra 2 d6i dut
gdy Séng Hong va Séng Chay dugc xép vao
loat NGi Con Voi (MP). Trén chiing da phién
két tinh chtra graphit loat Ngoi Chi (NP1.,), bi
cac thé nho orthogneis c6 tudi U-Pb zircon
900-800 Tr.n. [Lan va nnk., 2001; Tran N.
Nam, 2006] xuyén cit. Trong khi d6 cac da
gneis thuéc phiac hé Kan Nack (MP) ¢ dia
khu Kon Tum chua zircon magma di sot:
1500 Tr.n. [Tran T. Hai va nnk., 2019,
Nakano va nnk., 2021] va cac loat bién chat
chdng, tuéng granulit Permi muon-Trias som.

Cac don vi Meso-Neoproterozoi chu yéu
1a d4 phién két tinh 16 ra & vom Bu Khang, bi
phtic hé granit Nam Giai tudi 783 Tr.n. xuyén
cit [Nguyén C. Bong va nnk., 2015]; & Phan
Si Pan la da phién két tinh chira disthene bi
batholit granit gneis kiéu | Phic hé Po Sen
762-758 Tr.n. xuyén cat [Ngo Xuan Dac va
nnk., 2024; Tran N. Nam, 2003; Pham Minh
va nnk., 2020]; con ¢ ving mé dong Sin
Quyén céac khdi granit c6 tudi zircon,
monazit: 840-835 Tr.n. [Tran M. Diing va
nnk., 2016; Li va nnk., 2018]. Cac da xam
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nhiap ndy thudc cung magma trén dGi hat
chim Prototethys S6ng M4 nguyén thuy [Tran
V. Tri va nnk., 2000; 2023] phan bé doc ria
TN Ailaoshan trong Neoproterozoi sém [Li
va nnk., 2021], cim xubng dia khu lién hop
Viét-Trung, lién quan vai tao nui Grenville
mudn 820-750 Tr.n, ghép ndi hai craton
Yangtze va Cathaysia [Charvet, 2013] la
nhitng hop phan cua siéu luc dia Rodinia
[Ren va nnk., 2013; Yan va nnk., 2019].

4. Lién day Neoproterozoi trung-
Silur: NP,-S (700-419 Tr.n.)

Cdc don vi Neoproterozoi trung- Cambri
ha (NP- €1)

O Bic Bo co6 cac hé ting Nam CO (NP,-
€,) gom turbidit luc nguyén xen it amphibolit
kiéu phirc hé boi két (accretionary); Sapa, Pa
dinh (NP3) gom da véi-dolomit’ Cam Puong
(€1); phosphorit (apatit); Séng Chay la da
phién két tinh; Thac Ba, An Pha (NPs-€,)
gdbm da luc nguyén-carbonat tudng thém
ndng. Trong khi d6 ¢ Trung B6 cé tap hop
tudng metapelit, amphibolit loat NGi VU va
da phién luc chta kyanit loat Kham Duc
(NP3-€,) tuéng bién chat &p suét cao, kiéu
ném boi két (accretionary wedge).

Xuyén cit qua cac loat nay 1a t6 hop
ophiolit harzburrgit Hiép Bac kiéu cung sau
(I1zokh va nnk., 2006), trong d6 trondhjemit-
tonalit c6 tuéi U-Pb zircon 518-502 Tr.n.
[Nguyénh M. Quyén va nnk., 2019]
metagabro-diorit tudi 504-400 Tr.n. [Ngd X.
Thanh va nnk., 2024] phan bd doc nhanh
Prototethys Tam Ky-Phuéc Son. T6 hop
ophiolit-harzburgit-dunit nguyén thay dugc
xép va tudi Neoproterozi muon-Cambri sém,
chtra cromit vung Thanh Hoéa bi metagrabro
tudi 470 Tr.n. [Pham T. Hiéu va nnk., 2014]
Xuyén cat ciing dugc hinh thanh trong
Neoproterozoi mudn, lién quan dén su hoi
nhap cua siéu luc dia Rodina.

Cac don vi Cambri trung-Ordovic hg

O Tay Bic Bo6- Viét Bic, tram tich
carbonat chiém wu thé, thudc tap hop cac
tuéng béi tridu thoai, thém néng carbonat co
c4c mat cat chuan (holostratotip) nhu Song
M4, Ha Giang (€,), Ham Réng, Chang Pung
(€3), bong Son, Lutxia (O;) chira héa thach
vo cung bam day (hard-shelly benthic fauna),
trilobit, brachiopod cung huyét théng véi cac
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hod thach twong tng cua nén Duwong Tu
(Yangtze affinity). Trong d6 ranh gioi
Cambri-Ordovic co l6p conodont:
Cordylodus & mat cit Ling Ca [Dzik,
Nguyén B. Phong, 2016], Depanodus & Ham
RAng [Pham K. Ngan, 2008].

O Pong Bic Bic Bo, cac tram tich tudi
nay (€,-0,) chuyén sang tuéng thém su
turbidit luc nguyén min kiéu aulacogen chua
agnostidea chuyén 1én d4 phién ban sét chira
graptolit-Ordovic ha [Ruston va nnk., 2018]
kéo dai 1én dai Jiangnan (Nam Trung Quéc).

Trong khi d6, ¢ dia khu Viét-Lao lai phat
trién cac tram tich luc nguyén xen basalt c6
tudi U-Pb zircon, 507 Tr.n. [Zhang va nnk.,
2022], andesit-basalt, ryodacit, da phién
graptolit nhu cic hé tang Phong Hanh, A
Vuong (€,-0;) déu la thanh phan cua cung
nii lira. Nhitng mién sinh vat (biota) ciing
nhu zircon vun trong tram tich Cambri-
Ordovic ha ¢ Bic Viét Nam gidng véi cac
ving & PN Trung Qubc, Himalaya Tethys,
Trung thm va TB Australia dién hinh cho dau
hiéu nhan biét (signature) c6 ngudn gbc
Gondwana xich dao [Sherrgold, 1995;
Hughes va nnk., 2021].

Cdc don vi Ordovic trung-Silur trung (O,-
S2)

O dia khu Viét-Lao, hé tang Long Pai c6
cudi két co s chuyén 1én turbidit luc nguyén,
silic, xen da nui lira trung tinh-felsit nam
khong chinh hop trén cac thanh tao Cambri
trung-Ordovic ha [Tran V. Tri, Vi Khic
(Eds.), 2011; Nguyén H. Hung (Cb), 2020] .
Phan thap cua hé tang chira trilobit, graptolit
Ordovic trung, phan trén 1a da phién silic
chtra radiolaria (Hinh 4), graptolit. Ryolit cd
tudi U-Pbzircon: 476-470 Tr.n. [Gardner va
nnk., 2017], granit kiéu 1 tap trung trong
khoang 470 Tr.n. [Nguyén T. B. Thuy va
nnk., 2024; Bui M. Tam, 2010] dac trung cho
cung magma Long Dai, chuyén tiép sang bé
cung sau Séng Ca [Tran V. Tri va nnk.,
2020].

Vao Ordovic muon, granit-migmatit phirc
hé Chu Lai: 450-445 Tr.n. dic trung cho bdi
ch va day dong tao ndi, dan dén su khép lai
cua cap déi hat chim Prototethys vao hai dia
khu Viét- Lao va Kon Tum, hinh thanh déi
khé&u ophiolit x40 tron (mélange) Tam Ky-



Phudc Son [Tran V. Tri va nnk., 1977, 1979,
2020]. Trong khi d6 & Béc B, cac hé tang
Pha Ngit, Na Mo (O2.), Sinh Vinh (0s-S;) co
cac tram tich luc nguyén-carbonat bién ndng
chira brachiopoda, trilobit, san hd, chuyén

Cac don vi Silur thuong (Ss.4)

Vao Silur mudn, céc bé tram tich thu hep
dan. Tram tich luc nguyén-carbonat chira
phong pha san hd,trilobit, ca, brachiopoda:
Redziella [Téng Dz. Thanh va nnk., 2013], ca
Placoderms [Janvier & Téng Dz. Thanh,
1998] dic trung cho tudng thém ndng, gom
cac hé tang Dai Giang ¢ Trung Bo, B6 Hiéng,
Kién An & Biac Bo. Chuyén tiép 1én 1a tram
tich luc nguyén turbidit chua tentaculites (S,-
D1) xép vao hé tang Tay Trang, phan b doc
ria Tay déi khau Séng Ma. Su cd mat cua cé
Silur Placoderm & Mién Trung va Mién Bic
Viét Nam 1a chang ctr sy hop nhéat vao cudi
Silur [Janvier, 2024].

Vao cudi Silur-dau Devon sém, cac phirc
hé granit kiéu S Dai Loc sau tao ndi va Song
Chay, Ngan Son, c6 khoang tudi phd bién
430-418 Tr.n. lién quan véi tao ndi néi luc.

5.  Lién day Devon-Permi thuwgng D-
Psw (419-255 Tr.n.)

Cdc don vi Devon-Carbon hg, Tournai
419-347 Tr.n.

Cac trAm tich Devon dién hinh cho mat
cat bién tién tur twéng vun chau thoé ven bién
(littoral-delta clasticts) chuyén Ién luc

tuéng ngang sang suon thém co turbidit luc
nguyén c6 nguon gbc tao ndi tai sinh
[Nguyén X. Khién, 2000] chwa graptolit
thuoc hé tang Co Ta.

Chu thich: 1-3) Inaniguttidae ? gen. et sp. indet.;
4-15) Stigmosphaerostylus? sp. aff.
Stigmosphaerostylus subulata (Webby and
Blom); 16-20) Rotasphaera? sp.; 21-30)
Stigmosphaerostylus (?)spongia (Renz).

[Mau 122 cia Tran V. Tri, do T. Kurihara xac
dinh va chup anh].

Hinh 4. Hoa thach Trung tia (Radiolaria) trong
hé tang Long Dai [Tran V. Tri, Vi Khiic (Pcb),
2009]

nguyén-carbonat, carbonat-silic nam gia
chinh hop trén céc thanh tao ¢6 hon. Céc ting
nay chtra phong phd hoa thach thugc céac
nganh sinh vat (phylla) dugc phéan chia chi
tiét thanh céc hé tang, loat, trong d6 c6 nhirng
ranh giéi khdng dang thoi (diachronic), cac
mat cat chuan (holostratotype) Devon ha:
Sika, Bic Bun, Mia Lé & Pong Bic Bo, Song
Mua, Tay Bic B chira phong phi héa thach
brachiopod (Hinh 5d), ca c6 (Hinh 5a), thuc
vat trén can (landing plant fossils), san h6 co
loai dac hitu (endemic) chi cd ¢ Viét Nam va
Nam Trung Quédc: Euryspirifer tonkinensis
[Téng Dz. Thanh, Vii Khic, 2011]. Tram tich
Devon thuong cha yéu Ia turbidit véi-silic-
mangan c6 ranh giéi chuyén tiép Frasni-
Famen chira conodonta (Hinh 5b) tuéng bién
sau, chuyén tiép 1én Tournai [Poan N.
Truong va nnk., 2003] c¢6 d6i conodonta & hé
tang Phd Han [Ngd Q. Toan, 1994]
Siphonodella sulcata va  Siphonodella
praesulcata [Ta H. Phuong va nnk, 2022]
(hinh 5c¢) lién quan dén sy kién khang hoang
Hengenberg & ranh giugi Devon muon-
Carbon sém mang tinh toan cau [Paschall,
O.C.etal., 2019] (Hinh 64, 6b).



(d)

Hinh 5. Héa thach cé cé (a) tay cudn (b), Riang nén (Conodonta) (c) tudi Devon ¢ Péng Bdc B va

a. Cé Polybranchiaspis
liaojiaoshanensis tai Khao
Loc.

[Ngudn: Ta Hoa Phuong]

Qudng Binh

b. Rang nén (Conodonta) thugc
khoang ranh gigi F/F tai mat cit
X6m Nha, Minh Hoa, Quang
Binh, trong d6 Palmatolepis
linguiformis (2-7) thuoc doi trén
cung cua Frasni va Pa.
triangularis (2-8) thugc déi dudi
cung cua Famen. Céc thanh
thuéc ti 18 ing v6i 0,5 mm. [Anh:

c. Rang n6n
(Conodonta) ranh
gioi Devon-Carbon,
hé ting Phé Han,
Nam Cét Ba, Hai
Phong
[Ngubdn: Paschall et
al., 2019].

d. Tay cuon Euryspirifer
tonkinensis tudi Devon
s6m, Ky Praga & vung
Ma Lé, Pdng Vin, Ha
Giang.
[Anh: Ta Hoa Phuong]

Ta Hoa Phuong].
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a. Vét 16 ranh giéi D/C. [Anh: Ta Hoa Phurong]

b. Mat cit chi tiét ranh gisi D/C
[4nh: Ta Hoa Phuwong]

Hinh 6. Ranh gigi D/C hé tang Phé Han; Nam Céat Ba, Hai Phong. [Source: Paschall et al., 2019]

Phan thap cua tram tich Devon chua thuc
vat trén can (landing plant fossils): sp. & Bac
Trung Bo6 [Dovjicov (Ed.), 1965; Janvier,
Téng Dz. Thanh, 1998], Cooksonia-like,
zosterophyllium & Pong Bic Bic Bo [Gonez
va nnk., 2012] c¢6 ca yéu t6 Silur thuong
[Janvier. 2024]

Hoat dong magma trong Devon mugn-
Carbon sém rat han che, chi gap ¢ t6 hop
ophiolit d&i khdu Séng Ma vai tudi U-Pb
10

zircon: 340-330 Tr.n. [Nguyén V. Vuong va
nnk.,2013; Zhang va nnk., 2014], 370 Tr.n.
[Zhang va nnk., 2020] la di chi tdi mo ra cua
nhanh Paleotethys Séng Ma [Tran V. Tri va
nnk., 2020].

Cac don vi Carbon Vise-
Wuchiaping: Cyv- Psw (347-255)

O dia khu Viét-Lao, tram tich chta than
c6 hoa thach thuc vat Vise [Hoffet J. H,

Permi



1933; Saurin, 1956; Nguyén H. Hung va
nnk., 2022] c6 huyét théng Cathaysia
[Laveine va nnk., 2009; Nghiém N. Mai,
2020]. Chuyén tiép lén la tram tich nén
carbonat chira fusulinid, phan b6 & phan lon
DPong Duong- Nam Trung Qudc duoc xép
vao c4c hé tang Bic Son (C-P,), Bdi Chay,
Cam Lo (Psw) [Nguyén V. Liém, 1985],
nhung chua xéc 1ap dwoc mat cat chuan. Vao
Carbon muén-Permi gitra, loat basalt-andesit-
dacit [Nguyén K. Quédc, 1990] c6 dac diém
dia hoa tng vai ria luc dia tich cyc [Tran T.
Anh, 2008] xen trong da voi-silic chua
fusulinid, bot két chira brachiopoda [Nguyén
H. Hung, Tran M. Khang, 2001], cung véi
granit kiéu I kéo dai dut quing doc Péng
Duong c¢6 tudi U-Pb zircon 300-270 Tr.n.

T,), hé rift Song Hién-An Chéau, PBVN.
(Nguon: Hoa et al., 2016)

[Tran T. Hai va nnk., 2014; Nguyén T.
Giang, Tran T. Hai, 2016; Pham T. Hiéu
(Cb), 2020; Waight va nnk., 2021; Nguyén T.
B. Thay va nnk., 2024] duoc xép vao cung
magma Mekong [Tran V. Tri va nnk., 2020,
2023].

bac biét cac loat basalt, komatiit (Hinh
7b) luong thuac (bimodal) cung cac phtc hé
maffic, sieu maffic (Hinh 7a), granit kiém di
kém c6 tudi U-Pb zircon 258-253 Tr.n.
[1zokh va nnk., 2005; Tran T. Hoa va nnk.,
2016; Usuki va nnk., 2015], phan bé trong
cac hé rift noi luc Séng Pa-Ta 1¢, Séng Hién-
An Chau lién quan dén tinh magma Emeishan
(ELIP) & Nam Trung Qudc [Shellnutt va
nnk., 2020]. Nhitng su kién nay lién quan
dén qua trinh hoi nhap siéu luc dia Pangea.

b. Spinifex texture of pyroxenes in Nam
Muoi Permian komatiitic basalt
(Source: Polyakov et al., 1996).

Hinh 7. Basalt va logz lirong thizc (bimodal) ciing cac xam nhdp di kém tugi P-T

6. Lién day Permi thuong,
Wouchiaping -Jura trung: Psc-J, (255-164
Tr.n):

Cac don vi Permi thuong-Trias ha ¢ Béc
B6 duoc bit dau bang loat basalt cling xam
nhiap di kém kiéu Emeishan phan b trong
cac rirft noi luc & Bac B, trén ching 1a tram
tich chtra than paralic c6 hoa thach thyuc vat
Gigontopteris thuéc hé thuc vat Cathaysia
[Nghiém N. Mai va nnk., 2020] chuyén tiép
lén da voi-sét chta hoa thach bién
Changhsing dugc xép vao hé tang Yeén
Duyét, Tram Tau nam pha lén basalt
Wuchiaping P;w caa hé rift Song Ba-Tu Lé.

O Pong Béc B, con ¢o via, thiu kinh bauxit
alit thuoc hé tang Pong Pang [Nguyén V.
Liém, 1985] chuyén 1én da phién sét voi Trias
ha [Pang T. Huyén, Nguyén K. Quéc, 2000],
trong d6 ranh gi¢i Permi-Trias quan sat truc
tiép dwoc & mat cit Liang Cam [Poan N.
Truéng va nnk., 2004; Wardlaw va nnk.,
2015; Brook va nnk., 2019] ghi nhan su kién
tuyét chung dong loat (mass extinction) cua
sinh vat vao thoi diém nay.

O dia khu Kon Tum, hoat dong magma
bién chit chdng manh mé, xuit hién cac da
granulit-mafic, granulit-pelit, felsic, nhiét d6
siéu cao co tudi U-Pb zircon phé bién khoang
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255-245 Tr.n, dién ra trong qué trinh va day
gitra hai luc dia Péng Duong va Nam Trung
Quéc, tao ra dai tao ndi xuyén Viét Nam
(Trans-Vietnam Orogenic belt) vao Permi
muon- Trias som [Osanai va nnk., 2008;
Nakano va nnk., 2013, 2021], lién quan vdéi
nim manti [Owada va nnk., 2020] tao ra phic
hé nhan bién chat [Faure va nnk., 2018].
Trong khi d6 ¢ dia khu Viét Lao xay ra qué
trinh tao nui dong va day Indosini kém theo
hang loat batholit granit kiéu S, dugc xép vao
phirc hé Trudng Son ¢ khoang tudi 260-245
Trn. [Tran T. Hoa va nnk., 2008; Lé D.
Bach, Bui M. Tam, 2008; Bui M. Tam, 2010,
Trinh H. Son va nnk., 2025], eclogit tudi
Trias sém-gitra & d6i khdu S6ng Ma [Zhang
va nnk., 2013, 2014], va dé6i cit truot Song
Hong [Nakano va nnk., 2016] dan dén tai
khau ndi (resuturing) doi khau Séng M4
[Tran V. Tri va nnk., 2020].

Cac don vi Trias trung-thugng dugc thanh
tao trong bdi canh sau tao nui va dy, gom
cac rift noi luc luc nguyén vun- nai hra felsit
cO tudi 248-240 Tr.n. [Pham . Luong va
nnk., 2015] va xam nhap granit kiéu S, A di
cung thuoc cac phac hé Song Ma, Van Canh
tudi 245-230 Tr.n. sau va day [Tran T. Anh
va nnk., 2022].

Cac don vi Trias thugng-Jura trung la
tram tich luc nguyén, da voi chira than paralic
Nori-Ret duoc thanh tao trén cac bé An Chau,
Séng Pa, Sam Nua kiéu ké thira va than
limnic Hon Gai, Nong Son kiéu chdng gdi
chtra nhiéu hda thach dong vat, thuc vat Hon
Gai [Zeille, 1903; Nguyén C. Huong;

a. Cenozoic Olivine-Pyroxene lamproid in Pu Tra
area, NW Vietnam. [Photo from Anh T.T., 2001].

Nghiém N. Mai, 1982], c6 su pha tron gitra
cac phuc hé thuc vat Gondwana va Cathaysia
[Nghiém N. Mai, Nguyén T. Thuy, 2025].
Trong khi d6 & mién Nam Viét Nam van
con tram tich Jura bién, ndi lién sang
Campuchia va Indonesia.

Trén ban do dia chat, ¢ dia khu Kon Tum,
mau nén lién 1a Proterozoi nguyén thuy, con
mau duong ké 12 tudi bién chat chong Permi
muén-Trias séms; & Hoang Lién Son, Phu
Hoat cac duong ké chéo la tudi bién chat
chdng paleogen.

7. Lién day Jura thweng- D¢ tir: J;-Q
(164-0 Tr.n):

Céc don vi Jura thuong- Creta dugc bat
dau bang tram tich luc dia vun thé mau do
[Nguyén X. Khién, 2010], c6 biéu hién
khoang hda thach cao [Lé T. Nghinh, 1999],
chira hoa thach ¢4, thuc vat (Js), bivalve nu6c
ngot (K1) déu c6 ranh giGi bat chinh hop trén
céc tram tich ¢6 hon [Nguyén X. Khién va
nnk., 2002]. G Mién Nam Viét Nam xuét
hién cac phac hé nudi hra-pluton andesit-
ryodacit (Bao Loc, Nha Trang), granit kiéu |
thuoc loat voi-kiém (Pinh Quéan, Péo Ca),
kiéu A (Ankroet) c6 tudi U-Pb zircon 120-95
Trn. [Néng T. Q. Anh va nnk., 2022;
Shellmutt va nnk., 2013; Hennig va nnk.,
2021] va cac dai mach: 90 Tr.n. (Pham T.
Hiéu va nnk., 2021) déu la thanh phan cung
magma Pa Lat trén d6i hat chim Pacific ¢,
dién ra vao Creta som-gitra [Tran V. Tri va
nnk., 2023] hoic Jura muon-Creta [Nguyén
X. Bao va nnk., 2015; Schmidt va nnk.,
2021].

WA M
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b. Tiép xtc giita granite a kidm Permi va granite
Cenozoic trén khoi nang Phan Si Pan, TBVN.
[Nguon: Hoa et al., 2016]

Hinh 8. Xam nhdp Paleogen tgi khéi nang Phan Si Pan
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Cac don vi Peleogen gém cac da tram tich
luc dia, magma chiu anh huong truc tiép cua
su kién va day, luc dia An D6 vao Chau A,
gay ra tao nui Himalaya, thic trdi Pong
Duong, tao ra cac hé dat gy truot bang Ion
theo phuong TB-PN: Song Hong, Ba Chula
Wang Chao [Tapponnie va nnk., 1990;
Leloup va nnk., 2001]. Bong thoi cac da nai
ltra-xam nhap kiém-kali trachyt, lambroid c6
tudi 35-30 Tr.n. xuat hién rai rac ¢ Tay Bic
B6 (Hinh 8a, 8b), granitoid: 30-23 Tr.n. &
vom Bu Khang [Jovilet va nnk., 2001; Bui M.
Tam, 2010; Tran T. Hoa va nnk., 2016] cling
nhu nhiét kién tao gay bién chit dén tuéng
amphibolit. Cac trdm tich Eocen-Oligocen
ddng sinh rift gdbm cac tudng chau thd, dam
lay, viing vinh, ven bién la tang sinh dau khi
[Nguyén Hiép va nnk., 2019; Fyhn et al.,
2020]. Vao giai doan nay dién ra tach gidn

097 £001°
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Bién Dong hinh thanh vo dai duong trong
khoang 32-15,5 Tr.n. [Briais va nnk., 1993;
Le Pichon va nnk., 1995; Pubellier, 2017,
2022; Kulinhic, 2022].

Cac don vi Miocen sau tao rift (post-rift):
gém céc tram tich thém suon luc nguyén-
carbonat rong Ién & Viét Nam va cac viung
bién ké can [Nguyén Ngoc, Bui T. Luan,
2019] hinh thanh trong giai doan bién tién
sau tao rift phu khéng chinh hop trén céac
thanh tao ¢ hon [Nguyén Hiép (Cb), 2019;
Phung V. Phach (Cb), 2019]. Pac biét hoat
dong basalt khuéch tan dién ra nhiéu noi ¢
DPoéng Duong thudc kiéu DUPAL [Flower va
nnk., 1998] qua céac thoi doan basalt tholeiit:
15,5-8 Tr.n., tholeiit- kiém: 8-5 Tr.n, kiém: 5
Tr.n. - hién tai [Hoang N., Flower, 1998;
Nguyén Hoang, 2023] (Hinh 9).
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Hinh 9. Tuéi dong vi phéng xa basalt (<16 tr.n.) sau tach gidn Bién Péng [Nguon: Nguyén Hoang, 2023]
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Cac don vi Pliocen-bBé tir gom céc tram
tich luc dia vun tho, da phién sét phan bé chu
yéu & cac dong bang, chau Thé Séng Hong,
Curu Long va vung bién kiéu mat cat bién tién
[Mai T. Tan va nnk, 2014; Tran Nghi (Ed.),
2023], c6 cac tram tich thém, suon bién sau,
d61 nai c6 vo sit, mangan.

Céc don vi tram tich trong cac bé
Kainozoi ngoai bién duoc xac lap va thé hién
trén ban d6 dya vao cac tai liéu dia chan, mau
giéng khoan, dia ting bing cach xac dinh
ranh gidi day ngoai cia Eocen-b¢ tir (E»-Q) ,
Miocen-bé tir (N;-Q), Pliocen-Bé tr (N2.Q)
va Pé ta, chiéu dang lén ban dd voi cac mau
g mau tudi cd nhit cua khoang tudi [Tran
V. Tri va nnk., 2005].

Il. Tai nguyén dia chat

Viét Nam 12 mot qudc gia co nguon tai
nguyén dia chat phong pht va da dang. Tuy
nhién, cac van liéu trudc day chi yéu dé cap
dén tai nguyén khoang san. CAc dang tai
nguyén dia chat khac gan day méi dugc tong
hop mét cach ¢ hé thong cung tai nguyén
khoang san & pham vi toan quéc [Tran V. Tri
& Vii Khiic (Deb), 2009, 2011]. Theo tinh
chat tng dung thuc té, tai nguyén dia chat
dugc chia thanh 4 nhom chinh: 1. Tai nguyén
khoéng san; 2. Tai nguyén nang luong; 3. Tai
nguyén nudc va 4. Tai nguyén di san dia chat.
Day la cach phan loai phd bién trén thé gisi ¢
thoi diém hién tai. Trong khudn khd bai béo,
cac tai nguyén nay duoc trinh bay nhiing nét
co ban va dic trung nhat theo trat tu va hé
thdng cua cong trinh « Ban dd dia chit, tai
nguyén dia chat Viét Nam va cac ving bién
ké can ty 1¢ 1:1.000.000» cung sach thuyét
minh kém theo.

1. Tai nguyén khoang san

Tai nguyén khoang san ¢ Viét Nam kha da
dang vé& chung loai va nguon goc,. Pay la
nhom tai nguyén truyén thong duogc didu tra,
nghién ctru sudt qué trinh hinh thanh va phéat
trién cua nganh dia chat Viét Nam. Ching
dugc xép vao 2 nhém chinh: nhém khoang
san kim loai va nhém khoang san khéng kim
loai. Than va urani, trudc day dugc xép trong
nhom tai nguyén khoang san, nhu’ng theo
cach phén loai méi, duoc Xep lai vao nhom
tai nguyén nang luong. Céc cap trir luong va
tai nguyén cua phan loai ci (A, B, C, Py, P,

14

P5) ciing dwoc chuyén sang cac cip mai trong
khung phan cap cua Lién hiép qudc (111,
121, 122, 211, 221, 222, 331, 332, 334a va
334b) ma Viét Nam bat dau ap dung tir 2006
theo  Quyét  dinh s 06/2006/QD-
BTNMT ngay 07/6/2006 cua Bo Tai nguyén
va Moi truong quy dinh vé phan cip trix
lwong va tai nguyén khoang san ran.

a. Khoang sdan kim logi

Theo tinh chat kim loai va tinh ung dung,
khoang san kim loai dwgc chia ra cdc nhém
nho gém: 1. Sat va hop kim sét (Fe, Mn, Cr,
Mo, W, Ni, Co); 2. Kim loai co ban (Sb, Cu,
Pb-Zn, Sn); 3. Kim loai nhe (Al, Ti); 4. Kim
loai quy (Au, Ag); va 5. Pét hiem (REE),
nguyén t6 hiém (Zr, Li).

1. Sdt va hop kim sat: Trong nhom nay thi
cac loai khoang san Fe, Ni-Cu, W va Cr la
cac loai khoang san c6 cac tu khoadng 16n tro
thanh cdc mo c6 gié tri cbng nghiép cao. Con
cac loai khoang san Mn, Mo c6 tiém ning
han ché voi mot sé tu khoang nho va diém
khoéng san phan bé rai rac & khu vuc Mién
Béac. Cac ty khoang dién hinh thudc nhém
nay gom:

Tu khoang sat Thach Khé c6 ngudn goc
skarn véi tong tai nguyén trir luong cap
121+122+333 1a hon 500 tr tin quang [Tran
X. Huong, 1995; Tran T. Thang va nnk.,
2002].

Tu khoang wolfram-da kim NGi Phéo kiéu
sheelit trong skarn ¢ Da Lién-NGi Phao-Thai
Nguyén (Hinh 10), ngoai wolfram con c6 nhiéu
khoang san khac cd gia tri nhu bismut, dong,
vang va fluorit. Trir luong, tai nguyén gan 230
ngan tan WOs, 8,5 triéu tin CaF,, hon 190 ngan
tan Cu, gan 21 tan Au va hon 100 ngan tan Bi
[Dudka S. (Cb), 2003; V& T. Diing (Cb), 2012].

Tu khoang Ni-Cu-Co Ban Phuc (Son La)
c6 ngudn géc magma dung ly voi 3 kiéu
quang chinh: quang sulphur nickel, niken dac
sit, sulphur nickel-niken xam tan trong khdi
sifu mafic. Tai nguyén (332+333+334)
khoang 360 ngan tan Ni, gan 30 ngan tin Cu,
hon 4 ngan tan Co [Pinh H. Minh (Cb),
2006].

Tu khoang Crom duy nhét duoc phét hién
va dua vao khai thac 1a mo cromit C6 Dinh
Vi tong tai nguyén trir lugng duoc danh gia


https://thuvienphapluat.vn/van-ban/Tai-nguyen-Moi-truong/Quyet-dinh-06-2006-QD-BTNMT-phan-cap-tru-luong-tai-nguyen-khoang-san-ran-12575.aspx
https://thuvienphapluat.vn/van-ban/Tai-nguyen-Moi-truong/Quyet-dinh-06-2006-QD-BTNMT-phan-cap-tru-luong-tai-nguyen-khoang-san-ran-12575.aspx

1a hon 20 tr tan Cr,O3 [Tran V. Tri va nnk.,,  Nui Nua sau do tich tu lai trong thung liing.
2000]. Qudng ¢ déy la sa khoang cromit, la  Kém theo Cr con c6 so lugng dang ké Ni va
két qua phong hoda, rira lta khoi serpentinit  Co.

b: Skarn amphibol mo wolfram-da kim Nui Phéao

a: Moong khai thic mo wolfram-da kim Nui Phao [Photo: [Photo: NguyZn Vin Nha]

Nguyén Vin Nha]

00 m W0 m F900 m 9600 m Sioom 9200 m 3300 m o0 m

¢: Mit cét dja chdt mé wolfram-da kim Nui Phao [Ngudn: d: Skarn greisen hoa hat tho trong mo wolfram-da
Tiberon Resources] kim Nui Phao [Photo.: Nguyén Vian Nha]

Hinh 10. Toan cdnk va dia chat mé wolfram-da kim Nui Phao

2. Kim logi co ban (Sb, Cu, Pb-Zn, Sn):  quy md nho dugc phét hién & Mién Béc Viét
Trong nhom nay c6 quy md Ién nhat 1a Pb-  Nam (Quang Ninh, Tuyén Quang, Thanh
Zn, tiép dén 1a Sn, sau d6 1a Cu. Con Sb ¢c6  Hoda, Hoa Binh...).
tiém niang han ché véi mot sé it tu khoang

Hinh 11. Toan canh Moong
khai thac mé dong Sin
Quyen [Nguon:
Vneconomy]

Cac tu khoang tiéu biéu cho nhém nay  nha nghién ctu gan day xép kiéu cua tu
gom: khoang Sin Quyén thuoc kicu I0CG , la kiéu
- C4c tu khoang ddng trong da bién chat  tu khoang c6 quy mo lon trén the gidi. Ngoai

c6 tiém ning 16n nhit & Viet Nam. Néi bat 1a ~ Cu con c6 Fe, REE, U va Au, trong d6 gia tri
tu khodng Cu-Au Sin Quyén (hinh 11). Nhidu ~ nhhat 1a Au, cing Cu dugc coi la san pham
khai thac chinh cia mé. Trit lwong va tai
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nguyén cap 121+122+333 khoang 550 ngan
tan Cu, 34 tin Au va 25 tan Ag [Bui T4t Hop
(Ch), 2008].

- Cum mo Pb-Zn Chg Bén-Cho Bién noi
tiéng duoc khai thac tir thoi Phép, chiém trix
lwong va tai nguyén chi-kém chu yéu ¢ Viét
Nam, véi mot loat céc tu khoang Pb-Zn kiéu
nhiét dich trong da carbonat c6 gia tri cong
nghiép, phan bd kha tap trung. Tong trir
lugng va tai nguyén (kim loai) nhom tu
khoang Chg Dién cap 121+122+333 da tinh
dugc 1a hon 600 ngan tan Pb+Zn, va nhém ty
khoang Cho Don 1a gan 800 ngan tan Pb+Zn
[BUi T. Hop (Cb), 2008].

- Cac ty khoéng thiéc géc & Quy Chau-
Quy Hop (Nghé An) va Son Duong (Tuyén
Quang) ¢ Mién Bic va cac tu khoang Pa Lat-

Lam DPdng ¢ Mién Nam. Pay la Kiéu ty
khoang mach thach anh-casiterit hoic thiéc
greisen. Ngoai thiéc, trong mot sb tu khoang
con gap wolframit, tantal-niobi va mot sé
khoang vat quang khac. Cung véi thiéc gbc
con co thiéc sa khoang véi cac tu khoang &
Cao Bang, Tuyén Quang va Quy Hop.

3. Kim logi nhe: khoang san thuoc nhém
nay la Al va Ti, déu c6 quy mé rat 1on.

- Céc tu khoang Al chu yéu c6 2 kiéu
gudn goc: bauxit tram tich P; & Viét Bac va
bauxit-laterit phong hoéa tir cac thanh tao
phun trao basalt (Kz) ¢ Tay Nguyén (hinh
12). Téng trir luong va tai nguyén cap
121+122+333 bauxit trAm tich P; 13 hon 80
triéu tin va bauxit phong hoa gan 3.000 triéu tan
tinh quang.

Hinh 12. Bauxit ngusn gac phong
hoa & Tay Nguyén
[Nguén: Vneconomy, 2015]

"~’r~|. t A:i

- Céc tu khoéang Ti chu yéu 1 sa khoang
ilmenit ven bién & Quang Ninh va cac tinh
ven bién Trung Bo kéo dai tir Thanh Hoa dén
Ba Ria-Viing Tau. Ngoai ilmenit con cé
zircon véi s6 lugng dang ké. Bién hinh nhit
la sa khoang Ti trong tang cat do6 & Ninh
Thuan-Binh Thuan voi tong tai nguyén hon
600 triéu tan khoang vat nang c6 ich (ilmenit,
rutin, leucoxen, annatas, zircon) [Trﬁn V.
Thao (Cb), 2011].

4. Kim logi quy: c6 vang gdc va vang sa
khoang phan bb ¢ nhiéu noi. Céc tu khoang
Au gbc lén dién hinh 13 Phuéc Son, Bdng
Miéu voi tong tai nguyén trir lwong tuong
rng khoang 12 va 24 tin Au.

5. Pat hiém (REE) va nguyén té hiém:
Viét Nam la mot trong cac nuoc c6 tiém nang
khoéng san dit hiém. Cac tu khoang dat hiém
kiéu mach nguon gbc nhiét dich chu yéu tap
trung ¢ Lai Chau, Yén B&i va Lao Cali,
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thuong chira cac nguyén tb phong xa (U,
TR...). Ngoai ra, nhitng nim gin dau kiéu
quing REE rat c6 tiém nang nita 1 dat hiém
dang hap thu ion trong dgi phong héa trén
cac khdi granitoid kiém dwoc phat hién va
thdm do & Bén Dén (Lao Cai). Loai hinh nay
hién nay dang dugc dleu tra, danh gia tong
thé trén pham vi toan quéc.

b. Khoéng sdn phi kim

Khoéng san phi kim dugc chia thanh cac
nhém chinh gém: 1. Khoang chat cong
nghiép; nguyén liéu gébm sir; 3. Nguyén liéu
ky thuat ; 4, Pa quy, ban quy va 5. Vat li¢u
xay dung. Cach xép mot s loai khoang san
cu thé vao nhom nay hay nhom kia ciing
mang tinh twrong ddi vi nhiing khoang san dé
tinh tng dung da muc dich. O Viét Nam da
phéat hién nhiéu tu khoang thudc ca 5 nhém
néu trén.



1. Khoang chat céng nghiép voi céc tu
khoang apatit nguon gdc tram tich-bién chat
tap trung thanh dai phuong TB-DN ¢ Lao Cai,
Yén Béi (Hinh 12) véi tong tai nguyén trix
luong hon hon 2.300 triéu tan (dén do sau
900m); khoang chét barit it tiém ning v6i mot
s6 tu khoang nho phan bé & phia Bic Viét
Nam; fluorit cha yéu ¢ dang khoang san di kém
trng cac mo REE (Pong Pao, Lao Cai) va W-da
kim (NUGi Phao, Thai Nguyén). Cac khoang chét
cong nghiép khac dwoc phéat hién gom
phosphorit, serpentin, than buan, diatomit,
vermiculit. Ngoai trir than bun c¢6 quy md
déng ké vai sy phan b kha rong réi o dong
bang Bic Bo va Nam Bo, c4c tu khodng khac

3. Nguyén liéu ky thudt gdm graphit, talc,
asbest, mica (muscovit), sét chiu lua, sericit,
thach anh tinh thé, bentonit, d& véi tring, da
hoa. Trong nhom nay dé voi tring, d4 hoa 1a
loai khoang san co trir lugng lon véi mot loat
tu khoang phan bé ¢ ca Pong Bic B9, Tay
Bic Bo va Bic Trung Bo. Céc loai khac c6 s6
tu khoang duoc phat hién khong nhiéu va

Hinh 13. Khai truong KT quang
apatit tqi xa Ta Phoi, Lao Cai.
[4nh: Birc Nguyén, Tap chi Tri

thizc NewsVN].

khéc thudc nhom nay déu c6 quy md nho,
phan tan.

2. Nguyén liéu gom siz gom sét gébm s,
dolomit, felspat, kaolin, quarzit, magnesit, cat
thuy tinh, disthen, sillimanit, trong d6 chi c6
kaolin, felspat Ia c6 quy mo lén vai mot loat
tu khoang cdng nghi¢p phan bd kha déu & 3
mién. Ngoai ra cat thay tinh cling co trix
luong 16n, phan bé & mot sb tinh ven bién
Bic Bo va Trung B, tiép theo I1a dolomit va
quartzit cling c¢6 tai nguyén dang ké. Cac loai
con lai thuong c6 quy md nho hoac ¢ dang
nho Ié hoic s6 tu khoang dugc phét hién it
(magnesit).

Hinh 14. Vién ruby “Ngdi sao Viét Nam”
2,16kg dwoc phét hign & mé Tdan Huong,
Luc Yén, Yén Bai [Photo: Geological
Museum]

thuong & dang nho 1€, phan tan.

4. Dad quy va ban quy: Pa quy duoc phat
hién & Viét Nam gém ruby (hinh 13), saphir,
tap trung chu yeu & 4 vung: luu vuc sdng
Hong, luu vuc séng M4, Quy Chau-Quy
Hop (Nghé An); da ban quy cO topaz &
Thanh Héa va opal ¢ cac tinh Tay nguyén
véi quy mo nho.
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5. Vdt liéu xa@y dung: Pai dién nhdm nay
la puzzolan, da phién lop, da voi, da 6p lat va
da xay dung. Trong sb nay déng ké nhat 1a da
voi va da lam 6p lat tir cac loai d4 carbonat va
magma véi su phan bd khé rong réi trén lanh
thd Viét Nam. Cac loai khéc chi gébm céc tu
khodng don 1¢, quy md nho va phan bé khong
tap trung

2. Tai nguyén nang luwgng

Tai nguyén nang luong ¢ Viét Nam kha
doi dao véi céc kiéu: 1. Ning luong hoa
thach; 2. Nang luong phong xa; 3. Dau mo va
khi ddt va 4. Nang luong dia nhiét

2. Nang luong phong Xa: urani dugc phat
hién & cac khu vuc Viét Bac, Tay Bic, Trung

1. Nang lirong hda thach: gom than d4 va
da dau. Than da dugc biét dén va khai thac
tir 1au véi su tap trung céc bé than Mesozoi
trén dat lién, trong d6 nodi tiéng nhat 13 bé
than Quang Ninh vai tong trir lwong va tai
nguyén dy bao dén do sau -300m la 4,5 ty
tan (Vinacomin, 2012), da duoc khai thac tur
thoi Phéap thudc dén nay. Ngoai ra c6 cac bé
than Dé tam trén thém luc dia ngoai bién va
bé Séng Hong kéo dai tir thém vao trong luc
dia. Pa dau chi gap & mot sb noi, dang ké
nhat trong tram tich B¢ tam ¢ Bong Ho véi
quy md nho.

Hinh 15. Moong khai mo than Coc 6, thac
sau nhat Vit Nam ¢ Bé than Quang Ninh
[Anh: Vii Thé Hung. Bdo Lao Bdng, 2023]

cét két Ts trong bé than Nong Son ¢ Trung Bo
dugc cho la c6 tiem nang hon cd. Bién hinh la
tu khoang Pa Rong-Pa lira da dugc tham do.

BN

Trung Bo, trong s6 d6 kiéu tu khoang trong da

A

ét Bac
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a. Vi tri bé Ctru Long [Ngudn: VPI
2015]

Z

it cat tong thé bé Ciru Long [Nguon: Tran Lé Pong

trong Nguyén Hiép (Cb), 2019]

Hinh 16. V; tri va mdt cdt tong thé bé Cizu Long

3. Dau mé va khi dot: Cac mé dau va khi
dét & Viét Nam cha yéu dugc phéat hién
trong cac bé tram tich Pé tam ngoai thém
luc dia. P6 1a cac bé Séng Hong, Phl
Khanh, Cuau Long, Nam Co6n Son, Tu
Chinh-Viing May, nhém bé Hoang Sa,
Truong Sa va Malay-Thé Chu, trong dé bé
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Cuu long ¢ nhitng mé dau khi dwoc phat
hién va dua vao khai thac som nhat (hinh
16). Tong trir lwong dau khi da phat hién c6
kha ning thu hdi khoang 1.400 triéu m® dau
quy d6i va trit lwong dau condesat khoang
730 triéu m* [Nguyén Hiép (Cb), 2019]

4. Nang lwong dia nhiét: Trén dat lién 1a



Ccac nguoén nudc néng, tap trung nhiéu nhat ¢
c4c tinh ven bién mién Trung. O ngoai bién
tai nguyén dia nhiét chu yéu dugc phéat hién
nho khoan tim kiém dau khi & cac bé tram
tich Dé tam voi do dan nhiét cac bé khong
déu: cao ¢ phia Bic bé Song Hong va thap ¢
phia Nam bé Ciru Long va Nam Con Son.

3. Tai nguyén nwoéc

Viét Nam khong dugc coi 1a qubc gia giau
tai nguyén nudC VGi ngudn nudc mit va nudc.
Ngoai ra, & Viét nam ciing c6 nhiéu ngudn nudc
nong-nudc khoang, bun khoang co gia tri.

1. Nuwéc mat: Nam trong ving khi hau
nhiét d6i mua nhiéu, véi mang lu:ol sng ngoi
kh& phét trién, Viét nam c6 ngudn nudc mit
doi dao. Tong luong nudc mat & Viét Nam dat
khoang 830 ty m®, trong d6 gan 57% tap trung
¢ luu vuc song Cuu Long, trén 16% ¢ luu vuc
séng Hong - Thai Binh va 4% & luu vuc sdng
Podng Nai. C6 6 luu vuc sdng phu thudc nguon
cung cAp tir nudc ngodi: 40% ngudn nude luu
vuc Séng Hong, 30% luu vuc sdng M4 nhan
ngudn chay tir Trung Quédc; 22% song Ca 1a tir
Lao; gan 17% luu vyc song Ddng Nai va téi
95% luu vuc sdng Ciru Long ¢6 lugng nudc
tir nudc ngoai, trong d6 trén 10% ngudn nudc
song Pong Nai chay tir Campuchia. Ngoai ra
nguon nudc tich trir trong cac hd vai tong
dung tich khoang 37 triéu m®, trong d6 45%
nam trong luu vuc sdéng Hong -Thai Binh,
22% luu vyc sdng Bong Nai [Cuc QL TN
nudc, 2022]. Nudc mat ¢ c&c luu vuc sbng
hién nay khong dap ung duoc tiéu chuan vé
chi sb hitu co, con vé chi s kim loai ning,
tam thoi dap (ng cac tiéu chuan chat lwong
nuéc udng.

2. Nuée dudi dat: Két qua didu tra nghién
ctru trong hon nira thé ky qua trén Ianh thd Viét
Nam, da phan dinh dugc 26 don vi chira nuéc,
bao gom 4 phic hé chira nuée 16 hdng, 15 phac
hé chira nuéc khe nirt va 7 d6i chira nuge trong
cac dut gay kién tao [Vii N. Ky, 1988], trong d6
quan trong nhét déi vai kinh té-dan sinh 1a céc
don vi chtra nuéc trong cac tram tich bo roi Bé
ter, trong tram tich carbonat Paleo-Mesozoi va
cac thanh tao phun trao basalt Neogen-bé tir do
ching c6 dign phan bé rong, do chira nudc
phong phd, chat luong nuéc tét. Tong trir
luong tiém nang cua nudc dudi dat trong toan
qudc dat gan 133 triéu m®/ng, tic la 48,5 ty

m?*/nam, cong vai khoang 870 ty m*/nam nudc
mit thi tong tai nguyén nudc tai tao dugc cua
nudc ta a 918,5 ty m*nam thanh [Bai Hoc &
Pham Q. Nhan, 2005].

3. Nudc nong, nuoc khodng va bun khoang

Theo thong ké chua day du, trén toan lanh
tho Viét Nam c6 khoang 400 bicu hién cua
loai tai nguyén nay trong s6 d6 tinh dén nam
2012 ¢6 304 ngudn (16 lén mat dat va xuét
hién trong 15 khoan) va theo tinh chat héa hoc,
tiéu chuan chira bénh dugc phan thanh 12 loai
[Cao T. Diing va nnk., 1986; Vo C. Nghiép va
nnk., 1998].

Trong s 304 ngudn nudc khoang ké trén,
268 nguon co nhiét do cao hon binh thudng
(tir 30° C tro 18n) véi 79 ngudn (29% tong)
phan bé ¢ Tay Bic Bo, 74 nguon, bang
27,6% phan b6 ¢ Nam Trung B (gom ca
dong bang ven bién va Tay Nguyén). Nhung
xét Ve nhiét d6 thi & Nam Trung B6 so
ngu0n rat noéng chiém uu thé rd rét véi 24
ngudn, bang 57% tong s6 42 ngudn rat néng
trong toan qudc. Mién vdng Séng Hong la
mot bon artesi 16n bi pha bai cac tram tich
Kainozoi rat day, nudc nong khong co diéu
kién xuit 16 nén chi duoc phat hién trong
céc 16 khoan tim kiém dau khi, dat t&i 100-
150° C & do sau 3.000-4.000 m. O dong
bang S6ng Ctru Long phan I16n 16 khoan chi
gdp nude "am" (30-40° C).

Bun khoang thuong kém theo nguén nuée
nong-nuéc khoang, tuy nhién viéc diéu tra
nghién ctru loai tai nguyén nay chua duoc cha y
nén chua du dir liéu thong ké, danh gia chinh
xac. Mot s6 co s diéu dudng hay du lich nhu
Tan Da (Ha N61) Thap Ba (Nha Trang) va mot
s6 dia phuong khac da két hop sir dung bun
khoang véi nudc khoéng trong viéc diéu
dudng. Loai hinh ndy can duoc diéu tra danh
gié vé quy md, chét luong va cac chi s6 y té-ky
thuat dé co co s& dua vao sir dung hop Iy

4. Tai nguyén di san dia chat

Viét Nam nam trén mot nén dia chit da
dang vo6i hang tram viing vinh, cua song,
hang ngan ddo 16n nho, trong ra moét vung
bién va thém lyc dia co chi quyen va quyén
tai phan rong hon 1.200.000 km?, c6 tiém
ning vo cing to 16n vé mot dang tal nguyén
dia chat ma chi nhitng ndm gan day méi dugc
quan tim & muirc d6 nhét dinh: d6 13 Di san
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Dia chit. Di san Dia chét cling kha da dang.
Theo chuin phéan loai tam thoi cuia UNESCO
¢6 10 kiéu Di san Dia chat gdm: C5 sinh (kiéu
A), Pia mao (kiéu B), C6 méi truong (kiéu C),
Pa (kiéu D), Pia ting (Kiéu E), Khoang
vat/Khoang san (kitu F), Kinh t& dia chét
(kiéu H), Kién tao/Lich st dia chat (kiéu I),
Céac van dé vii tru (kiéu K) va Nhing déc
trung dia cht ¢& luc dia/dai duong (kleu L).
Trén pham vi Mién Bic Viét Nam da xac
dinh duoc 8/10 kiéu Di san Dia chat véi tong
cong 1.169 vi tri khac nhau [Tran T. Vin
trong Tran V. Tri (Cb), 2023]. Con sb nay noi
lén sy da dang phong phu cac Di san Dia
chat, trong d6 c6 nhiéu di san chét lugng cao.

Sau day 1a mot sé dang Di san dia chat tiéu
biéu dugc ghi nhan tai Viét Nam.

1. Di san duwoc Quac té cong nhdn: gdbm co
Di san thién nhién thé gisi: Vinh Ha Long-
Cét B3, Phong Nha - Ké Bang; Cong vién bia
chit Toan cau UNESCO: Cao nguyén da
Poéng Vin, Non Nuéc Cao Bang, Dak Nong,
Lang Son; Ngoai ra con c6 mot sé khu vuc
tiém ning nhu Ly Son-Sa Huynh, Vuon Qudc
gia Cac Phuong, Khu Bao ton Thién nhién
Pu Ludng va Ngoc Son - Ngo Ludng.

Nhitng khu vuc noi bat vé di san dia chat
trong nhém nay gom:

- Di san thién nhién Vinh Ha Long-Cét Ba
vén ndi tiéng vé quang canh dep, gia tri dia
chat 1a vé mat dja hinh dja mao véi cac dao
riéng Ié hoac tap trung thanh day, chum va
thuong c6 vach ding tao hinh dang doc dao
dic trung cho kiéu canh quan karst. Kém
theo d6 1a cac hang dong da voi chua nhiéu
nhi da tuy€t dep, nhu Thién Cung, Pau GJ,
Stng S6t, Mé Cung...ciing nhu dau tich céc
ng4n nudc bién & cac mic cao khac nhau.

- Di san thién nhién Phong Nha - K¢ Bang
cling doc ddo vé mat dia chat véi véi nhiéu
hang dong dep, trong d6 hang Son Poong
ngay tir luc dugc phéat hién nam 2010 da tro
thanh thanh hang dong ndi tiéng thé gioi
khéng chi vé quy md ma ca vé mat dia chat-
dia mao ciing nhu da dang vé mat sinh thai.
Vira qua UNESCO céng nhan Di san Thién
nhién xuyén bién gigi Phong Nha-Ké Bang
(Viét Nam)-Hin Nam N6 (Lao)

- Cao nguyén da Pong Vin c6 da dang cac
loai di san dia chat dic trung tir dia mao, ¢b
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sinh, dja tang dén kién tao tao thanh mot quan
thé di san dia chét, gop phan cho Cao nguyén
dugc UNESCO c6ng nhan 1a Cong vién Dia
chat toan cau.

Nhimg khu khéc ciing déu cé gié tri riéng
biét va doc dao vé mat dia chat, cung véi cac
gia tri phi vat thé khac (van hoa, lich sir....)
dong gop dé khu vuc tro thanh cac khu di san
c6 tam voc.

2. Cac di san dia chdt khéc c6 tiem ndang.

Ngoai cac khu vuc ké trén duoc cong nhan
Vvéi céc di san dia chat da dang va ndi bat, Viét
Nam c6 nhiéu noi c6 nhitng di san dic trung
vé mat dia chat khac nhau, tuy chwa tao cac
khu vuc rong cé tinh quan thé di san dia chat,
nhung d6 1a nhimg noi ¢6 tiém ning dé cing
Vi nhiing gia tri phi vat thé khac (lich str, van
hoa, t6n gido...) dé tro thanh cac khu vuc bao
ton tong hop c6 gia tri. Nhiing di san c6 nét
doc d4o riéng trén gom:

- Hon Ba - Con DBao véi canh quan thach
hoc dad phun trao tiéu biéu, dai dién 1a nui
Hon Ba gom 3 khéi nai da phun trao
trachyryolit lién nhau, dudi tac dong cua cac
qua trinh dia chat noi sinh va ngoai sinh tao
ra nhiéu cot da c6 hinh thu da dang va ky di
kich thuéc khac nhau, hinh thanh canh quan
hap dan.

- Pao Phi Quéc, tinh Kién Giang cé canh
quan thach hoc da tram tich luc dia Creta dién
hinh véi kiéu mat cit dac biét cua cac da gin
két ran chic, c6 da thanh phan, phan 16p nhip
nhang véi bé day va mau sic khac nhau,
nhiéu luc phan I6p xién chéo tao nén mot
kiéu cAu tric dia chét rat doc dao.

Két luan

Dja chat Viét Nam va cac vung bién ké
can thudc 2 dia khu lién hgp — Viét -Trung va
Pong Duong, dugc chia ra 7 lién diy, moi
lién day gém cac don vi: dia tang, magma,
bién chat va cac béi canh kién tao cuia ching.

- Meso-Neoarkei: gom cac da gneis bi cac
thé granitoid tudi 2.300 Tr.n xuyén cat.

- Paleoproterozoi: gdom da phién két tinh,
bi granosyenit, metagabro tudi 2.300 Tr.n
Xuyén cit.

- Lién ddy Meso-Neoproterozoi trung:
gom plagiogneis, graphit bi granit Posen kiéu
| tudi 760 Tr.n xuyén cat.



- Neoproterozoi trung-Silur: gém turbidit
luc nguyén xen it amphibolit-granat, carbonat
phosphorit chtra nhiéu hoa thach bam day &
Bic Bo. O doi Tam ky-Phudc Son c6 to hop
ophiolit tudi 518-500 Tr.n., & dia khu Viét
Lao cé metabasalt, andesit, ryolit, granodiorit
thugc cung magma, tudi 450-430 Tr.n.

- Devon-Permi thuong nam gia chinh hop
trén cac da c6 hon, gdbm: céc tram tich luc
nguyén, carbonat, silic & Pong Bac Bo; t6
hop ophiolit x40 tron Séng Ma c6 tudi 355
Tr.n. va tram tich nén carbonat C-P & nhiéu
noi; va to hop tram tich luc nguyén carbonat-
silic, andesit co tudi 295 Tr.n. thuéc cung
magma Mekong.

- Permi thuong-Jura trung gom: loat
basalt kiéu Emeishan (ELIP) trong céc rift
noi luc, bi pha boi trAm tich chira than
paralic; thau kinh bauxit, da phién sét-voi;
granulit Ps-T; ¢ dija khu Kontum; granit kiéu
S (250-255 Tr.n.) tao ndi Indosini & Truong
Son; cac da tram tich luc nguyén carbonat,
ryodacit tudi 245-230 Tr.n. va tram tich chira
than Nori-Ret sau va cham. Tiép theo 1 trAm
tich jura bién & Mién Nam

- Jura thuong-Dé ti: gom tram tich luc
nguyén mau do; loat ndi lira pluton voi-kiém;
cac dai mach khoang tudi 120-90 Tr.n. thudc
cung magma Creta Pa Lat. Cac don vi
Paleogen gém céac da ndi lta kiém Kali tudi
30 Tr.n. phan b han ché; tram tich Eocen-
Oligocen dong tao rift trong mdi truong dam
ldy chau thd; cac tram tich Miocen-Dé tir sau
tao rift & khip cac ving bién; va truong
basalt khuéch tan tholeiit-kiém (15,8 Tr.n.
dén Pé tir).

Tai nguyén dia chat voi 4 nhom chinh
duogc phan loai, sip xép theo hé théng dugc
sir dung phd bién hién nay.

Trong nhom tai nguyén khoang san, theo
tai liéu hién co6, cac loai khoang san kim loai
bauxit, titan, dat hiém dwgc danh gia 1a co
tiém ning 1on. BSi véi khoang san khong kim
loai, tiém nang noi bat 1a ¢ voi véi dién phan
bd rong.

Tai nguyén nang luwong ngoai than da
dang dugc khai thac quy mo Ién, than lignit
trong cac bé tram tich Kainozoi ciing c6 tiém
nang htra hen.

Tai nguyén nudC Vi nwdC Mat va nudc
dusi dat kha doi dao. Nudc nong, nudc
khoang c6 mit & nhiéu noi, trong d6 mot s6
dia phuong di tién hanh khai thac.

Di san dia chat véi tinh phong pht va dic
biét & mot s noi ciing co6 dong gop dang ké
dé hinh thanh céc quan thé di tich tu nhién
dugc thé gisi cong nhan.
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Extended summary

The main contents of the new geological, georesource map of Viét Nam and adjacent
sea areas scale 1:1,000,000 with a summary of its explanatory book.
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Geology of Viét Nam and its adjacent sea areas composed of seven major supersequences spanning from
the Archean to the Phanerozoic.

(I) Meso—Neoarchean Supersequence: Exposed in the Hoang Lien Son terrane, this sequence includes
biotite gneiss and amphibolite intruded by tonalite-trondhjemite-granodiorite (TTG) granitoids, with U-Pb
zircon ages of 2900-2835 Ma.

(I1) Paleoproterozoic Supersequence: Characterized by two-mica—Kkyanite schists. It also includes
granosyenite and metagabbro intrusions (2325-2295 Ma) and amphibole-sillimanite—garnet gneiss in the
Nui Con Voi area, both overprinting metamorphosed to amphibolite—granulite facies.

(111 Middle Meso—Neoproterozoic Supersequence: Composed of biotite—granite—sillimanite plagiogneiss
and graphite-bearing crystalline schist (Pt,—Pts'). The Posen batholith, an I-type granite dated 762—758
Ma.

(1V) Neoproterozoic-Silurian Supersequence: exposures include metapelitic turbidites with minor garnet-
amphibolite (Pts—€,), phosphorite-rich carbonates (€;), and shelf to deep-marine turbidites (€,-0;) with
diverse benthic fossils. In the Viét Nam-Laos terrane, greenschists, and amphibolites are common. The
Hiep Duc ophiolite assemblage (518-500 Ma) includes basalt to dacite metavolcanic and siliciclastic
turbidites. Associated granitoids include I-type granites (476-470 Ma) of the Long Dai arc affinity and S-
type orogenic granites (450-443 Ma), reflecting the closure of the Prototethys via dual subduction
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beneath the Kon Tum and Viét Nam-Laos terranes. Upper Silurian units are limited in extent but contain
brachiopods, corals, fish, and plants similar to those found in South China assemblages.

(V) Devonian-Middle Permian Supersequence: Lies disconformably atop older rocks and consists of
terrigenous to carbonate-siliceous sediments, with fossiliferous horizons marking the Frasnian—
Famennian boundary in central Viét Nam and the Famennian—Tournasian transition in the northeast. The
Song Ma ophiolite assemblage (360-335 Ma) records a Paleo-Tethyan oceanic branch. Carbonate-
platform deposits (C;v—P3w) are widely spread along with carbonate-siliceous sequences, volcanic rocks
(andesite-basalt—rhyodacite), and I-type granites (300-270 Ma) formed the Mekong magmatic arc.

(VI) Upper Permian, Wuchiapingean—Middle Jurassic Supersequence: In the north, Emeishan-type
basaltic flows and intrusions (258-253 Ma) associated with intracontinental rifts. They are overlain by
coal-bearing paralic deposits containing Cathaysia flora, interbedded with bauxite and calcareous shales.
In the Kon Tum terrane, granulite-grade rocks dominate. In contrast, in the Viét Nam-Laos terrane, S-
type granites (258-248 Ma) are associated with the Indosinian orogeny and thrusting in the Truong Son
belt. Post-orogenic sequences include terrigenous—carbonate rocks, rhyodacite, and granites (245-230
Ma). In the north, Upper Triassic to Middle Jurassic sediments are primarily composed of coarse clastics,
with coal beds and abundant plant fossils. In contrast, marine deposition persisted in southern regions
during the Jurassic.

(V1) Upper Jurassic-Quaternary Supersequence: Includes Cretaceous coarse red clastic deposits and
calc-alkaline volcanic—plutonic rocks (120-95 Ma), along with a 90 Ma dyke system—all components of
the Da Lat Cretaceous magmatic arc. Paleogene units comprise potassic—alkaline volcanic and intrusive
rocks (35-25 Ma) of limited extent. Eocene—Oligocene sediments are mainly deltaic clastics deposited in
syn-rift settings. Miocene—Quaternary sediments are post-rift shallow marine deposits forming part of the
region’s petroleum systems and are widely distributed across the East Sea. Diffuse Miocene—Quaternary
basaltic fields (tholeiitic to alkaline) with bauxite—laterite weathering crusts developed in stages from 15.8
Ma to the present, both onshore and offshore.

Of the natural resources, the following categories may be worth listing:

() Mineral resources: The metallic mineral resources: In iron and ferrous metallic resources, Fe, Ni-Cu,
W, and Cr-bearing ores formed industrial mines such as Thach Khe, Nui Phao W-polymetal mine, and
Ban Phuc Ni-Cu-Co mine. The largest resource among the base metals (Sh, Cu, Pb-Zn, and Sn) is Pb-Zn
ore, with a series of deposits in the Cho Don-Cho Dien (Bac Kan) region. The Sin Quyen Cu-Au ore
deposit (an IOCG type) is considered one of the region’s largest mines. Valuable primary and placer tin
ores are found in Quy Chau-Quy Hop, Son Duong, and Lam Dong. Light metals, such as Al and Ti, are
great potential. Al includes two popular deposit types: bauxite from sedimentary and from volcanic
weathering genesis. The large Ti depossits, which are coastal ilmenite-bearing placer, found mainly in
Ninh Thuan-Binh Thuan.

Precious native and placer gold is widely distributed, but a typical representative is the Phuoc Son — Bong
Mieu gold mine, which has been mined for centuries.

The rare earth element group has high potential and is found in two major types. The hydrothermal vein
type was discovered in Lai Chau, Yen Bai, and Lao Cai. The other is ion-absorbed in weathered zones,
recently explored and found in the Ben Den (Lao Cai) area.

Non-metallic mineral resources: among industrial materials, apatite is associated with metamorphosed
sediments in NW-SE-oriented bands in Lao Cai. Barite with a modest distribution area is discovered in
northern Viét Nam. Fluorite, in contrast, appears as accessory minerals in several rare earth and W-
multiple metal ore deposits (e.g., Nui Phao mine).

Ceramic materials, including kaolin and feldspar, are found in industrial mines across Viét Nam. Glass-
quality sand with large reerves is exposed in several coastal provinces in the northern and central regions.
Additionally, the potential of dolomites and quartzites are considerable.

The most popular gemstones in Viét Nam are ruby and sapphire, which are found in Luc Yen, Yen Bai
and Quy Chau-Quy Hop (Nghe An.

(1) Energy resources: Viét Nam’s energy resources include coal, oil, gas, uranium ore, and geothermal
energy. Among the coal mines, the Quang Ninh Mesozoic coal basin is the most valuable. Additionally,
coal reservoirs in Tertiary basins, both onshore and offshore are promising.
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Uranium ore deposits in sandstone strata found in Pa Rong-Pa Lua (Central region) are considered high
potential.

Oil and gas are primarily discovered in Tertiary sedimentary basins located on the continental shelf. The
first oil and gas in Viét Nam was discovered and exploited in the Cuu Long basin. Continental geothermal
resources are exposed as hot spring sources, concentrated mainly in the coastal areas of the Central
region. Several geothermal sources have been identified in association with Tertiary sedimentary basins
in the shelf region.

In addition to the above-mentioned natural resources, water and geo-heritage resources can also be listed
as valuable.

(1) Water resource: Viét Nam is not considered a country of plentiful water resources with total average
yearly surface water discharge in Viét Nam is about 830 billion m® and 26 groundwater-bearing units,
among them the water-bearing units in Quaternary loose sediments, in Paleo-Mesozoic carbonate beds,
and Neogene-Quaternary basalts are the essential aquifers for the economy and people's livelihood.

According to insufficient statistics, there are about 400 occurrences of these mineral resources all over the
country. up to 2012, there have been 304 sources, of which there are 268 (on the mainland) with a
temperature of 30° C or higher, that have been attributed to the thermal water kind. Mineral mud is found
with some sources of hot-mineral water, but the investigation and research of this type of resource has not
been noticed, so there is not enough statistical data and accurate assessment.

(IV) Geoheritages: The internationally accredited international heritage includes natural heritages (Ha
Long -Cat Ba Bay, Phong Nha - Ke Bang_; Global UNESCO Geoparks (Dong Van Rock Plateau, Non
Nuoc Cao Bang, Lang Son, Dak Nong) and Cuc Phuong National Park, Pu Luong and Ngoc Son - Ngo
Luong Nature Reserves.

Keywords: Stratigraphy, Magma, Tectonics, Geological resources, Indochina
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