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A bstrạct. Form ations of cndogenous ore deposits and  m ineraliza tion  arc vvidely d istribu ted  in 
V ietnam . D etailed  stud ies allow  for distinguishing 30 o rc form ations rep rcsen ting  9 g roups of 
m incral raw  - m atcrials: Cr, Ti, Fe, Sn - w , Mo, Pb - Zn, Au, Sb - Hg. T hree  of p resen ted  íorm ations 
are of m agm atic  affiliation, one is pegm atitic, thrcc o thcrs bclong to skarn  m ineralization  and tho 
rcm aining ones arc of hydro thcrm al - volcanic and controvcrsial origin. T hree m etallogcnic epochs 
can bc d istingu ishcd : Proterozoic/ Palaeo/.oic and M esozoic - C ainozoic. Taking into considcration 
the reccnt stru c tu ra l data  and cconom ic im portance along vvith thc  gcochem ical un its can be 
d istin g u ish ed  in Victnam : 1. Sialic - mafic Viet Bac; 2. M aíic Tay Bac; 3. Sialic T ruong  Son; 4. M aíic - 
m etam orph ic  K ontum ; 5. Sialic - alkalinc Dalat - Nam  Bo.

Keyioords: E ndogcnous ore deposit; M incralization.

Vietnam and other countries of SE Asia 
cover an ou tstanding  area of the Crossing of 
two structural and  metallogenic belts: Paciíic 
and M editerranean. Simultaneously, this area 
is an activc Continental m argin A bundant and 
variable ore m ineralization is knovvn with the 
íam ous vv - Sn belt and deposits of Cr, Cu, Zn
- Pb, Au, Sb - Hg, Bi, Mo and REE.

Geological history of the investigated area 
is influenced by the developm ent of the two 
large adjacent structures: Southern China 
platíorm  and Indo - China íolckbelt. Typical 
ícature of Vietnam area is the Mesozoic and 
Cainozoic activization structures. N um crous 
intrusions ranging in age írom Proterozoic to 
Cainozoic w ere íorm ed in tectono - magmatic

♦TeL: 84-984973786.

cycles operating w ithin the íold bclts and 
activated areas.

Detailed studies allow for distinguishing 
30 ore íoưnations representing 9 groups oí 
mineral raw  - materials: Cr, Ti, Fe (Fig. 1), Sn - 
w  (Fig. 2), Mo, Zn - Pb, Au, Sb - Hg (Fig. 3). 
Three of presented íorm ations are of 
m agm atic aííiliation, one is pegmatitic, three 
others belong to skarn m ineralization and the 
rem aining ones are of hydrotherm al - 
volcanic and controversial origin.

Three m etallogenic epochs can be 
distinguished: Proterozoic/ Palaeozoic and 
Mesozoic - Cainozoic. Archean endogenous 
m ineralization is poorely known but others 
contain num erous, genetically diversiíied 
m agm atic and post - m agm atic deposits.
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Fig. 1. Shem e of Cr, Ti, Fe orc ío rm ations in Victnam

Metalỉogenic units: I. V iet Bac; II. Tay Bac; III. T m ong 
Son; IV. Kon Tum ; V. Da Lat - N am  Bo; VI. The Cr 
ore deposits (1. Nui N ua, 2. H on Vang); VII. The Ti 
ore dcposits (3. N ui C hua, 4. Tam  ki, 5. Xa Hicu); 

VIII. T he Fe o re d cp o sits  (6. C ao Bang, 7. Ha Tinh, 8.
Trai Cau, 9. Lang Khuan, 10. Linh N ham ).

D uring Proterozoic the area of Vietnam 
vvas a proto - geosynclinal - proto Continental 
area m arked by basaltoid - granitoid 
m agm atism . In the  initial geosynclinal stage 
sedim entary - volcanic pile of considerable 
thickness vvas deposited. Basic volcanic and 
meta - gabbros (ophiolite type) contain 
chalcopyrite - m agnetite - ortite íorm ation 
(s.c., Cu - pyrites) vvithin m etasom atic rocks 
of Proterozoic basem ent. Pyrite and 
polymetalic Cu - pyrite  íorm ations genetically
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Fig. 2. Shem e of Sn - w ore ío rm ations in Vietnam . 

Metaỉlogenic units: I. V iet Bac; II. Tay Bac; III. T ruông 
Son; IV. Kon Tum ; V. Da Lat - N am  Bo; VI. The Sn - 
w ore deposits (39. Tinh Tuc, 40. Tam  Dao, 41. Q uy 
Hop, 42. Kim Cuong, 43. Ban C hieng, 44. Phu Loi).

connected vvith basic metavolcanics 
(grcenschists) also belong to this stage.

Palaeozoic metallogenic epoch embraces 
several ore - íormations. Few ultrabasic - 
basic intrusions contain Cu - Ni and Ti - 
m agnetite mineralization. Pegm atites related 
to Late - Palaeozoic granite intrusions host 
cassiterite íorm ation with accom panying Nb 
and Ta. Galena - sphalerite íorm ation with Pb
- Sb sulphosalts is connected vvith granite - 
grano - syenite intrusions and associated 
liparite - trachites.
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Post - Pcrm ian rejuvenation of tectonic 
and magmatic activity in the wholc area of 
Vietnam resulted in num erous valuable ore 
and other raw  - material deposits. Two 
metallogenic epochs can be distinguished: 
C im m erian and  Alpine.

Cim m erian epoch includes deposits and 
m ineralizatíon of Fe, Cr, Cu, Ni, Pb - Zn, Mo, 
Sn, w , Sb - Hg, Au - Ag. In the Black River 
depression Perm o - Triassic basic volcanics 
are common w ith  the related íorm ations of 
pyrites, Cu - pyrites, chalcopyrite - quartz 
and native coppcr. M agnetite - hematite 
hydrotherm al - m etasom atic íorm ation can 
also be connected vvith this basic volcanism. 
Chrom ite íorm ation occurs in Permo - 
Triassic apo - harzburgitc intrusions locatcd 
along the dcep  fault structure of Ma Rivcr. 
Ilmenite - Ti - m agnetite m ineralization is 
knovvn from the w idespread U pper Triassic 
basic intrusions, w hcreas Cu - Ni íorm ation is 
hostcd in Perm o - Triassic serpcntinizcd 
dunitcs. G ranite - granodiorite complexes 
(Permo - Triassic) providc num erous othcr 
íormations: sphaleritc - galena in carbonate 
rocks, sphaleritc - galena - pyrite - 
arsenopyrite, and  galena - quartz in granites, 
magnctite in skarns and syderite. 
G ranodiorite - m ozonite intrusions (100 - 190 
my) contain m olybdenite - chalcopyrite 
íormation. Sub - volcanic intrusions 
accom panied by acid - alkaline volcanics 
Qurassic - Cretaceous) are connccted vvith 
galena - sphalerite íorm ation with Pb - Sb 
sulphosalts.

Fig. 3. Shcm c of C u, Pb - Zn, Au, Sb - Hg, Mo orc 
íorm ations in Victnam.

Metalỉogenic units: I. Viet Bac; II. Tay Bac; III. T ruong 
Son; IV. Kon Tum ; V. Da Lat - N am  Bo; VI. The Cu 

ore deposits (11. Sin Q uyen, 12. Son La, 13. Cao Bang, 
14. T ra Lam, 15. Van Sai, 16. Luong Son, 17. Nui N ua, 

18. Bac Giang); VII. The Pb - Zn o re dcposits (19. 
N gan Son, 20. Cho Dien, 21. Lang Hit, 22. Q uan Son, 

23. Mi Duc, 24. Tu Le, 25. Na Son, 26. Duc Bo, 27. Phu 
Loi); VIII. The Au o rc  dcposits (28. Bong Mieu, 29. 
Pac Lan); IX. The Sb - Hg ore dcposits (30. Chiem 
Hoa, 31. Ba Thuoc, 32. Dien Bicn, 33. Bac Thai, 34. 
Yen Vo); X. The Mo ore deposits (35. Sapa, 36. Nui 

Sam, 37. Krongía, 38. Nui Dat).
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Alpine m etallogenic epoch is 
characterized by ore deposits of Sn, Mo, Zn - 
Pb, Ag - Au, Sb - Bi, u and REE vvith the 
lcading deposits of Sn, w , Mo and REE. 
sphalerite - galena - cassiterite íorm ation rich 
in Ag along vvith Au - quartz  - sulphide 
íormation are connected w ith U pper - 
Cretaceous granites and leucogranites. Au - 
Sb íorm ation is spatially related to the Sn and 
Zn - Pb - Ag ores. Tin deposits belonging to 
cassiterite - vvolíramite - quartz and cassiterite

- silicate - sulphide íorm ations are hosted in 
U pper Cretaceous two - mica granites. In 
Southern Vietnam quartz - m olybdenite veins 
cut Cretareous leucoeratic - biotitic granite 
massifs. Palaeogene granite - granosyenite 
intrusions provide Sn and Zn - Pb ores 
belonging to cassiterite - silicate - sulphide, 
cassiterite and gaỉena - sphalerite íormations 
in skarns, m olybdcnite - quartz íorm ation 
and m olybdenite - uraninite One.

Tablc 1. M ctallogcnic epochs in Victnam

Epochs O rc com plcx O rc íorm ation O rc dcposits

PR - PZ1
Rcỉate to m ctasom atic rocks

- C halcopyrite - m agnetite - orth itc 
(Cu - pyrite)

Sin Q uyen

Relate to green  schist
- Pyrito
- Polym etalic Cu - pyrite

Bo Xinh, Duc Phu, 
Duc Bo

PZ

Rolate to u ltram aíic  - m aíic  in trusions
- Pyrrhotite - pcntlandite - chalcopyritc
- Umcnite Ti - m agnetite

Tra Lam, Dac Sa 
Tam  Ky, Xa Hieu

Rclate to gran ito id - C assiterite in pegm atite Kim C uong

Reỉate to  alkalinc acid cx trusion
- G alena - sphalcritc ío rm ation vvith 
Pb - Sb su lphosalts

N a Son

1

C
im

m
er

ia
n

Relate to basic cx trusion

- Pyrite
- Pyrite - Z n  - Pb - Cu
- C halcopyrit - quartz
- N ative copper
- M agnctite - hem atite

Song Da
Van Sai, Quy 
H uong 

Ban M ua 
Trai Cau

Rclatc to apo  - h arzbug ite - C hrom ite Co D inh

Relate to dunite, gabbro, perido tite
P yrrhotite - pen tland ite  

chalcopyrite
Ban Xang, Cao 
Bang

Rclate to gabbro - Iỉm enite Ti - m agnetite Cay C!ham

Relate to granite , 
g rano  d io rit

- D icn Bien
- Phiabioc

- Van C anh
- Phu Trai

- Sphalerite - galena in carbonate rock
- Sphalerite - gaicna - pyrite  - 
arsenopyrite
- M agnctite - hem atitc
- M agnetite in skam s
- Sidcrite

- Galena - q u artz  in granite

D ien Bicn

C ho Dien

Thai N guyen 
H a Tinh, N a Rua 
Ban Phang 
Tien Thuan, An 
Khe

U nknow n relate to m agm a
- Bornite - chalcocite

- A ntim onite - q u artz

Bac G iang, M au 
Son
Q uang  N inh

Relate to g ranod io rite  - m ozon ite
- M olybđenitc - chalcopyrite

- Galena - q u artz  in granite

K rongía 

Gia Bac
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Epochs O re com plex O rc íorm ation O re deposits
R elate to subp lu ton  and  alkaline acid 
ex trusion

- Gaỉena - sphaleritc ío rm ation  vvith 
Pb - Sb su lphosalts

Tu Le

R elate to g ran itc  - g ranosyenitc
- C assiterite - w olfram itc - quartz

- M olybdenitc - w olfram ite

M epu 

Nui Dat

R clate to basanite andcsite Pyrite w ith  Au, Ag Thu Duc

MZ - 
KZ A

lp
in

e

R elate to g ran itc  - 
leucogranite

- Piaoak

- Dco Ca

- Sphalerite - gaỉena - cassiteritc 
íorm ation rich in Ag
- Au - q u a rtz  - su lphido
- C assiterite - vvolíramite - quartz
- C assiterite - silicatc - su lph ỉde
- Au - an tim onite

- M olybdenite - quart7.

N gan Son

Pac Lan 
Tinh Tuc 
Tam  Dao 
Chiem  Hoa 

Nui Sam

Relato to granitc, 
g ranosyen ite

Song Chu, Ban 
C hicng

- C assiterite - w olfram ite * quartz Bu Me
- C assitcrite - silicatc - su lph ide Q uy Hop
- C assiterite in skam Phu Loi

Yeycnsun

- Galcna - sphaleritc  in skarn Ke Tang
- M olybdcnite - q u a r t/ Sapa
- M olybdcnite - uran in ite Vi Kem
- C halcopyritc w ith u, REE Sin Q uyen

Taking into consideration recent structural 
data and econom ic im portancc along with the 
geochemical character of mineralizations, five 
large mincralogical units can be distinguished 
in Vietnam as íollovvs:

1. Sialic - m aíic Viet Bac;
2. Mafic Tay Bac;
3. Sialic T ruong Son;
4. Maíic - m etam orphic Kon Tum;
5. Siaỉic - alkaline Da Lat - Nam  Bo.
The tvvo íirst units belong to Vietnam - 

Chon fold belt vvhcreas the remaining 
represents Indo - China fold belt. A part from 
that, two separate zones were distinguished: 
M uong Te and H a Tien vvhich are the parts of 
Thailand - M alay geosynclinal - fold belt. 
Each unit reveal typical metalogenic íeatures 
controlled by tectonic - structural development:

1. Viet Bac: Sn - vv, Zn - Pb, Au, Sb - Hg;
2. Tay Bac: Cu, Cu - Ni, pyrites, Cr, Mo, 

REE, Zn - Pb;
3. Truong Son: Sn - vv, Zn - Pb, Fe, Au, Sb - Hg;
4. Kontum: Au;
5. Dalat - N am  Bo: Mo, Bi.

Endogenous ore - íorm ing processes are 
clearly coníincd to the m agmatic and tectonic 
activity in the speciíic geological epochs. The 
íirst group embraces deposits of Cr, Ni, Co, 
Cu, Cu - Ni, Fe (contact - metasomatic), Ti 
and pyrites, all of them connected vvith 
basic/ultrabasic intrusions and located along 
the íaults. The second group embraces 
polymetallic Zn - Pb, Ag, Sb, Hg, Au, Sn - w 
and rare - mctal deposits genetically related 
to granites and/or granodiorites and occuring 
within the tectonic blocks or, commonly, at 
the contacts betvveen two areas of diffcrcnt 
structural and íacial characters. The crucial 
íactor controlling thc metallogeny of this 
territory vvas magmatic/tectonic activization 
cycle in Mesozoic and Cainozoic.

Endogenous m ineralization in Vietnam 
bears the metallogenic íeatures of the Paciíic 
belt vvith typical Sn - vv, Mo, Zn - Pb and Au 
deposits. M editcrranean belt íeaturcs can be 
observed in Tay Eac unit vvith the typical Cu, 
Cu - Ni, pyrites, Cu - polymetallic pyrite 
deposits.
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