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TOM TAT

D& Truong Son la mét trong dai sinh khoéng vang 16n nhét va quan trong nhat & Béng Nam A. Tu
khoang vang nhiét dich Dcf)ng Chét, nam tai khu vuec trung tam doi, dén nay van chuwa dwoc thdm do va
nghién ctru chi tiét. Két qua 5*S cta 5 mau pyrit tai mé cho thay gia tri dao dong ttr +1,23%o dén —3,87%o,
cha yéu tap trung trong khoang =3,87%o dén —1,52%0 véi dai b/en thién hep (~5%o), phan anh nguon dung
dich tao quéng twong déi déng nhét va luu huynh khir cé ngudn séu kiéu magma/manti hoac bién chat,
dbng thoi loai trir sw tham gia déng ké cda sulfat bién ciing nhw khir sulfat vi khuén. So véi mé Me Xi lan
cén, cac gia tri tai Déng Chat cé gié tri &m it hon va déng déu hon, diéu nay cho thdy murc dod pha tron
Itu huynh tir ngudn trdm tich khéng déng ké. Nhing nhan dinh nay phu hop véi dic diém khoéng héa
clia mé Bong Chét va béi cdnh dia chat-sinh khoéng cda B&i Truong Son, déng thoi cung cap nguén co

SO di¥ liéu cho cac nghién ctru chuyén sau trong giai doan sau.

Tir khéa: dong vi S, vang tao nui, Déng Chét

1.DAT VAN DBE

DPoi Trwdng Son la mét trong nhirng céu trac
dia chat quy mé 1&n nhét cta khdi Dong Duong,
kéo dai theo phwong Bac—Nam, gi¢i han béi déi
khau Séng Ma & phia Bac va d&i Tam Ky—Phuwéc
Son & phia Nam. Lich st tién héa kién tao ctia doi
ghi nhan hai giai doan chinh: tao nui Caledoni
(Ordovic—Silur) va tao nui Indosini (Permi—Trias
so&m) (Dung et al., 2024). Bay la mét ria hoi tu
Paleo-Tethys quan trong, bao ton cac d4u tich cla
qua trinh hut chim dai dwong, va cham luc dia va
xam nhap magma da pha (Lepvrier et al., 2004).

Bén canh y nghia kién tao, d&i Truwéng Son
(TSB) dwoc xem la mét trong nhitng dai sinh
khoang quan trong va giau tiém nang nhat cla khéi
Poéng Dwong, ndi bat véi cac khoang san kim loai
c6 gia tri nhw vang (Au), déng (Cu) va chi—kém
(Pb-2Zn), dwoc hinh thanh trong nhiéu kiéu mé
khac nhau (Khin Zaw et al., 2014). Phan I6n cac
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mo nay phan bd trong cac thanh tao trdm tich tudi
Cambri-Devon, thwdng bj bién chét & twéng phién
luc (Lepvrier et al., 2004; Khin Zaw et al., 2014).
Trong sb d6, déi khau Tam Ky — Phwéc Son duoc
danh gia cé tiém ndng sinh khoang I&n nhat, noi
tap trung nhiéu kiéu mé khoang san kim loai dién
hinh, bao gdm: mé Au (W) kiéu skarn va vang
nhiét dich trong da trAm tich bién chét tai Bong
Miéu; quang Cu-Zn—Pb kiéu VHMS & Dlc Bb,
Quang Nam (Khin Zaw et al., 2014); mé Au—Pb-
Zn kiéu intrusion-related tai Phwéc Son (Manaka,
2014); cung v&i cac moé Cu—Au porphyry—skarn va
vang kiéu Carlin-like tai cum mé Sepon (Lao)
(Cromie, 2010).

Vung trung tdm B&i Trwdng Son (Quang Binh
va Quang Tri) da phat hién khoang 30 mé vang quy
mo I&n nhd khac nhau, trong dé cac mé quang
Dong Chat, Xa L&i, Me Xi va mot sb khu vuc khac
thudéc tinh Quang Tri c6 gia tri kinh té Ion nhéat
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(Bang My Cung va nnk., 2012). Cac mo quang nay
cha yéu thudc kiéu vang nhiét dich, phat trién trong
cac da tram tich bién chéat va cé nhiéu dic diém
phu hop véi kiéu vang tao nui, song da phan chua
dwoc nghién ctru day du chi tiét vé ngudn gbc, diéu
kién thanh tao c6 hé théng. Mo vang Bong Chat la
mot trong nhitng mé tiém ndng da dwoc khado sat
tir cudi thap nién 1990 bai Lién doan Dia chat Bac
Trung Bd (Tran Binh Sam va nnk., 1999). Céac
nghién ctru trwdc day chi yéu tap trung vao viéc
danh gia tiém kiém thdm do trir lwvong quang (Pang
My Cung va nnk., 2010), nhwng nhirng nghién ctru
vé nguon. gbc, dleu kién thanh tao va co ché tao
khoang van chwa dwogc lam ro.

Phan tich 8*S la cong cu hiéu qua dé xac nhan
ngudn cung cap vat chat tao quang vi gia tri doéng
vi lwu huynh trong sulfua ghi lai truc tiép thanh
phan 8*S ctia H,S/HS™ trong dung dich tai thoi
diém két tda; khi két hop véi hé sé phan doan va
nhiét do gitra sulfua—H,S cé thé tinh dwoc gia tri
0%*S cua lwu huynh trong dung dich quang, tr d6
phan biét cac ngudn chva S (magma/manti, bién
chét, trdm tich/kh( sulfat) va nhan dién qua trinh
pha tron — tién hoa dung dich nhiét dich tao quang
(Seal, 2006; Ohmoto & Rye, 1979). Trong nghién
clru nay, bai bo tap trung phan tich déng vi lwu
huynh (5*4S) ctia cac khoang vat sulfua ddng sinh
v&i quang vang nham xac dinh nguén vat chat tao
quang tai mé Béng Chat va khu vwc vang phia
Nam Lé Thuy. K&t qua nghién ciru la co s& khoa
hoc cho cac nghién ciru chuyén sau vé tiém nang
sinh khoang vang tai khu vwc trung tdm D&i
Trwdng Son.

2. D0 LIEU VA PHUONG PHAP NGHIEN
cuu
2.1.Pac diém dia chat mé Pong chat

M6 Bong Chat chd yéu 16 ra cac thanh tao cla
hé tAng Long Pai (0O-S,ld), gébm hai tap chinh:
Phan gitra — tap 2 (O—S1d22): Thanh phan cha yéu
la cat két da khoang, cat két grauvac, cat két it
khoang mau xam, xam xanh, phan 16p vira dén
day. Tap nay phan bé réng rai, chiém phan I&n dién
tich ban d6, d&c biét & phia Bong va Nam khu vurc.
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Phan dudi — tap 1 (O-Sld?): Gom cat két it
khoang, bot két va da phién sét mau xam, xam den.
Tap nay phan bd thanh khéi lén & phia tay béc khu
vue, tiép giap trwc tiép véi khu vuc Bong Chat.
Ngoai ra, con gap thanh tao Dé t& (Q) gébm tang
cudi, san, soi, cat, bot, sét, phan b rai rac & cac
dai hep ven ria khu vwc, dac biét & phia dong bac
va tdy nam. Trong khu md hién tai chwa quan sat
thay thé magma nao 16 dién (Hinh 1).

Khu virc chiu tadc déng clia hai hé théng dut gay
chinh nhu: Bt gay F28 phwong Bong Béc - Tay
Nam cat qua ranh gidi gitra hé tang Long Dai tudi
0-S,1d1 va O-S,ld2, cdm vé phia Dong Nam. Bt
gay F29 phuwong Dong Béc — Tay Nam, phat trién
trong pham vi hé tdng Long Pai tudi O-S,ld>,
chung tao thanh ranh giéi kién tao va phan chia
céac thé dia chéat trong khu ma.

Cac dwt gay nay dong vai tro quan trong trong
viéc khdng ché hinh thai than quang va cau tric
chung ctia khu vie, ddng thoi tao diéu kién thuan
loi cho sw tap trung dung dich nhiét dich va khoang
hoéa vang.

2.2.Dac diém qudang héa mé Péng Chat

Than quang nam trong khu mé Doéng Chat,
phan bd kéo dai theo phwong Tay Bac — Déng
Nam v&i chiéu dai khoang 100-120 m. Than quéng
c6 bé day thay dbi 1,0-1,5 m, trung binh khoang
1,1 m. Khoang héa vang tap trung chi yéu trong
cac mach thach anh—sulfua dang mang mach,
xuyén cat cac da trAm tich bién chét cia hé tang
Long Bai (O-S,1d3).

Két qua phan tich khoang twéng, nung luyén
va hap thu nguyén t& cho thdy ham lwong vang
trung binh khoang 0,1 g/t. Thé nam clia than quang
do duwoc la 35-40°/70-75°. Trén ban d6, than
quang xuét 16 gan diém A cla tuyén AB, nam gilra
hai dit gay F28 va F29, va céat qua cac lop da cat
két, bot két va da phlen sét.

Téng hop cac két qua dia chat, dia hoa va ciu
tric cho thay khu vire nghién ctru van tiém an kha
nang chlra vang va cac khoang san di kém & quy
mo lon.
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‘Il Tang, cudi, san, soi, cat, bot, sét
Hé tang Long Pai

Than quang chira khoang hoa vang

- Cat két it khoang, bot két, da phién sét mau xam, xam den Ranh gi6i dja chat

- Cat két da khoang, cat két grauvac, cat két it khoang mau
x&m, phan 16p vira dén day

DGt géy: a. Xacdinh b, Dy doén  c. Bj phi

MAT CAT BIA CHAT THEO BUONG AB

200 0-S,/d; 200

-100 F28

F29 -100

Hinh 1. So’ d6 dia chat mé Pong Chit

2.3. Thu thap mau va phwong phap phan tich
2.3.1.Thu thap mau

Mau phan tich déng vi S dwoc l4y tai vi tri than
quang dang mach thach anh sufua vang trong 10
dang duwoc khai thac, mau duoc gia cdng mai
khoang twéng dé phan tich trwédc khi dwoc nghién
nhé va chon cac hat khoang vat pyrit don khoang

m SO 5-2025

dé phan tich ddng vi (Anh 1,2). Hat vang tw sinh
phan bé trén nén khoang vat limonit thay thé gia
hinh cho pyrit, chérng minh rang vang cé méi quan
hé cong sinh v&i pyrit rat chat ché (Anh 3). Trong
khu mé Béng chat pyrit thworng cong sinh chat ché
v&i chalcopyrit tao thanh mét t& hop cdng sinh
khoang vat sinh thanh cung giai doan véi quang
vang (Anh 4).
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Anh 3. Hat vang tw sinh (Au) trongnéncia  Anh 4. Chalcopyrlt (Chp) dang bao thé phan
khoang vat limonit (Li) thay thé gia hinh bé trén nén khoang vat Pyrit (Py)
cho pyrit.

2.3.2. Phwong phap phan tich

Phan tich ddng vi lwu huynh cla sulfide dwoc thwe hién tai Céng ty TNHH Céng nghé Kiém nghiém
Tuoyan Quang Chau. Cac thiét bj str dung bao gdm may quang phd khéi ty sé ddng vi MAT 253 Plus
(Thermo Fisher Scientific, Hoa Ky), may phan tich nguyén tb Flash EA, va b6 giao dién da nang Conflo
IV. Nhiét d6 16 nung dwoc cai dat & 1020 °C, va nhiét do cot sac ky & 90 °C.

MAu chiva khéng qua 100 pg lwu huynh (d6i véi sulfate thi bd sung thém lwong V,0s gap 3-5 1an khdi
lwong mau) dwoc boc trong vién thiéc 9 mm x 5 mm va dwa vao béng bé nap mau tw déng. Oxy (téc dé
dong 150 ml/phat, théi gian 5 gidy) dwoc bom vao budng dét, noi mau dwoc aét chay hoan toan & 960
°C. TAt ca céac khi sinh ra duwoc khi heli (120 ml/phat) mang qua éng phan (rng oxi hda—khtr duoc nhoi
WO, va day Cu theo tirng I&p, ddm bao khi dwoc oxi hoa hoan toan, ddng thdi lwgng SO nhd sinh ra sé
dwoc khty thanh SO, khi di qua day Cu. Céac khi nay sau dé di qua cot tach khi dé tach SO, khdi cac khi
tap trwdc khi di vao may quang pho khbi dé do.

Céac mau chuan quéc té nhuw IAEA-SO-5, IAEA-SO-6, NBS 127, IAEA-S3, GBW04414, va GBW04415
dwoc st dung. B chinh xac phan tich 8**S clia cac mau chuén dat tét hon +0,2%.. Ham lwong lwu huynh
dwoc tinh toan dwa trén dién tich pic ciia mau.
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4. KET QUA VA THAO LUAN Cac két qua phan tich cho thay: Gia tri 5*S dao
4.1, Két qua dong tir -3,87%o dén +1,23%.; Miu DC 01 c6 gi
o tri dwong cao nhat (+1,23%o); Cac mau con lai c6
Két qua phan tich ddng vi lwu huynh (3*S_V-  gié tri am, trong d6 mau BC 03 c6 gia tri thip nhat
CDT) cta 5 m&u pyrit tai md Dong Chat dwoc thé  (-3,87%o).
hién & Bang 1.
Bang 1. Két qua phan tich dong vi S khu mé Dang chat

STT Mau Khoang vat 03*Sv.coT(%0)
1 bC 01 Pyrite 1,23
2 bC 02 Pyrite -1,57
3 PC 03 Pyrite -3,87
4 bC 04 Pyrite -1,66
5 bC 05 Pyrite -1,52

-50 -40 -30 -20 -10 0 10 20 30 40
| ) L] | | | | | || L]
Manti !
MORB!
Gabbro?

I-type granite (Australia)3

S-type granite (Australia)3

Tram tich tré!

Mo vang carlin, US*

Vang ngudn gdc magma (intrusion-related Au)®
Vang tao nii ¢

Mo Vang Skarn (thanh tao trong méi truong khir)?

Mo porphyry38

Mo vang nhiét dich nong LS-1S%1°

Mo vang nhiét dich nong HS*

Mo vang kiéu Carlin, Nam Trung Hoal5

M6 Cu-Au Sepon (porphyry)!!
M6 Cu-Au Sepon (Skarn)ll
Mé Cu-Au Phu Kham (porphyry-Skarn)!?
M6 Au-Ag-Cu Long Chieng Track (nhiét dich nong)13
Mo Au-Ag Ban Hoayxai (nhiét dich nong) 13
M6 Cu Phu He (nhiét dich néng) 13
Mo Cu -Au Tharkhek (Skarn) 14
Mé Cu -Au Khamthonglai (Skarn) 14
Mo Au Bdng Miéu (Hb ray, Thac triing) 15
M6 Au-Pb-Zn Phudéce Son (Bii gé) 16
M6 Au Mexi (giai doan 2) 17
Mé Au Mexi (giai doan 3) 17

Mo Au Pong Chit

Cac mo thujc dai tao
nii Truong Son va
khoi nang KonTum

Hinh 2. Biéu dd so sanh gia tri ddng vi S tai mé vang Bong Miéu, Phwéc Son va mé Cu-Au Kon
Ra v&i mot sé mé/ kiéu mé cuia vang, dong - vang va véi gia tri ddong vi cia S trong mét sé
nguén géc dia chat (mantin, MORB,da granite, gabrro). Tham khao tir: 1. Rollinson (1993); 2.
Sasaki and Ishihara (1979); 3. Coleman (1977); 4 Hofstra and Cline (2000); 5. Thompson and
Newberry (2000); 6. Hodkiewicz et al. (2009); 7. Khin Zaw et al. (2007); 8. Cooke and Simmons
(2000); 9. Christie et al. (2007); 10. Camprubi and Albinson (2007); 11. Cromie (2010); 12.
Backhouse (2004); 13. Manaka (2008); 14. Hotson (2009); 15. Ngo Xuan Thanh (2024); 16. Manaka
(2014) 17. Lé Xuan Trwong (2025).
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3. KET QUA VA THAO LUAN

Két qua phan tich 4S_V-CDT 5 mau ddng vi
sulfua cho khoang vat pyrit tai mé Bong Chat dao
dong tr +1,23%o dén —3,87%o, trong dé bén mau
tap trung & khoang —3,87%o dén —1,52%0 va mot
mau c6 gia tri dwong nhd; dai gia tri ddng vi bién
thién hep (~5%o) va léch vé phia am cho thay murc
do twong ddi ddng nhat ctia ngudn dung dich chira
lwu huynh trong hé quang. O nhiét do tao khoang
trung cao, phan doan déng vi gitra H,S trong dung
dich va pyrit 1a nhé, do dé ddng vi 5*S- pyrit phan
anh gan dung 5*S cua dung dich nhiét dich tao
quang (Ohmoto & Rye, 1979; Seal, 2006). Cac gia
tri @m nho nay phu hop voi nguon Ity huynh bat
ngudn tlr qua trinh khir khi da trdm tich bién chat
va/hodc tlr dung dich magma cé tinh khir, dong
thoi loai trir sw tham gia dang ké cuia sulfat bién
(5%S = +10%0 dén +35%0; Claypool et al., 1980)
cling nhw qué trinh kh( sulfat do vi khuén trong
trdm tich giau vat chat hiru co (thwong rat am, —
30%o dén —50%o; Rollinson, 1993; Seal, 2006).

Két qua phan tich déng vi S dwoc dbi sanh véi
cac mé lién quan dwoc thé hién trong (Hinh 2). Cac
ddng vi cho thdy mién gia tri 5*S ctia md Ddng
Chat tring v6i trwong phd bién cla cac hé mé
vang tao nui (orogenic gold) va hé vang lién quan
xam nhép (IRGS), cling nhw nhléu hé skarn—
porphyry Cu—Au, noi lvu huynh cha yéu c6 ngudn
gbc magmalbién chét trong moéi trwong luc dia
(Groves et al., 1998; Goldfarb et al., 2001;
Thompson & Newberry, 2000; Einaudi et aI., 2003;
Sillitoe, 2010; Toulmin & Barton, 1964; Coleman,
1977). B6i sanh véi mé Me Xi & vi tri rAt gdn mé
Dong Chat c6 giai doan khoang héa chinh cho két
qua dong vi 5*S tr —4,6%0 dén —0,2%o va cé mau
gia tri am twong dbi Ién dén —8,6%. do anh huéng
manh cla lwu huynh trdm tich (Lé Xuén Truwdng,
2025) thi cac gia tri déng vi S & mé Béng Chat co
gia tri am it hon va dai két qua phan tich dong déu
hon, diéu nay chi ra rang ngudn cung cap vat chat
tao quang khu mé Ddéng Chat chd yéu c6 nguén
géc magma va murc it bi anh hwédng béi sy pha
trén véi lwu huynh trdm tich.

Két qua nay ciing phu hop khi so sanh véi phd
gia trj 5*S cua cac kiéu mé va ngudn lwu huynh
khac nhau thé hién trén biéu d6 téng hop: phd gia
tri cia Pong Chat nam hoan toan trong ving hep
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quanh 0%o, trung v&i trwéng gié tri clia cac ngudn
magma (l-type granite, S-type granite, gabbro,
MORB) va céac kiéu quang lien quan ngudn
magma-bién chat. Dai gia tri nay twong dong véi
cac mé vang tao nui, mé vang ngudén géc magma,
cling nhuw cac kiéu mé skarn va porphyry Cu-Au
trong khu vue Trudng Son va khdi nang Kon Tum
cé gia tri 5%S ph6 bién tir —5%0 dén +6%.. Nguoc
lai, gia tri 8**S clia Bong Chat khac biét rd véi cac
dai gia tri 5**S dwong cao cua sulfat bién (+10%o
dén +35%0, nhw trdm tich tré hodc md vang kiéu
Carlin), cling nhw cac gia tri am l&n (< —10%o)
thwong thdy & cac hé nhiét dich chiu &nh huéng
manh cla qua trinh khi sulfat trdm tich ho&c hoat
dong vi sinh vat. So v&i cac md trong ddi tao nui
Trudng Son va khdi nang Kon Tum, Bong Chét cé
d6 bién thién 5*S hep hon va khong xuét hién cac
gia tri cye tri, cing co nhan dinh rang ngudn luu
huynh & day chu yéu c6 ngudn gbc magma/blen
chét sau véi mire pha tron tir lwu huynh trdm tich
khéng dang ké.

4. KET LUAN

Gia trj ddng vi S cua pyrit tai md Bong Chat dao
dong ttr +1,23%0 dén —3,87%o, phan 1&n cb gia tri
am nhd va c6 dai bién thién hep (~5%o), phan anh
sy twong doi dong nhat cla ngudn dung dich tao
quang. Thanh phan dong Vi lvu huynh cho thay
nguébn S chi yéu bat ngudn tlr dung dich
magma/bién chat sau, co tinh khir, véi sy dong
gép mot lwong lwu huynh trdm tich khéng dang ké.
So sanh v&i cac kiéu quang trén thé gidi va trong
khu vic cho thdy phd gia tri ddng vi 5*4S clia md
Pong Chat twong dong véi cac md vang tao nui,
méd vang lién quan xam nhap va cac mé skarn—
porphyry Cu—Au trong déi Truwéng Son va khéi
nang Kon Tum. So v&i mé Me Xi, gia tri 6**S cla
Pong Chét co gia tri am thap hon, ddng déu hon
va khong ghi nhan cac gia tri am Ion (< =8%o), cho
thay ngudn dung tich tao quang chua yéu dén tw
nguon magma/blen chét sau. Két hop di liéu déng
vi v&i bdi canh kién tao, co thé thay rang quéng
vang mé Bong Chat dwoc hinh thanh tr dung dich
nhiét dich giau lwu huynh ngudén magma sau dwoc
van chuyén theo cac ddi dit gay va két tinh lang
dong trong cac mach thach anh-sulfua trong hé
tang Long Pai O
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ABSTRACT

The Truong Son Belt is one of the largest and most important gold metallogenic belts in Southeast
Asia. The Dong Chat hydrothermal gold occurrence, situated in the central segment of the belt, has yet to
be systematically explored and studied in detail. Sulfur-isotope (63*S) analyses of five pyrite samples from
the deposit yield values ranging from +1.23%o to —3.87%o, mostly clustering between —3.87%o0 and —1.52%o
with a narrow spread (~5%.). These data indicate a relatively homogeneous ore-forming fluid and reduced
sulfur derived from deep magmatic/mantle or metamorphic sources, while effectively excluding significant
contributions from seawater sulfate or bacterial sulfate reduction. Compared with the nearby Me Xi
deposit, the Dong Chat values are less negative and more uniform, implying negligible mixing of sulfur
from sedimentary sources. Overall, the results are consistent with the mineralization characteristics of the
Dong Chat deposit and the geological-metallogenic framework of the Truong Son Belt, and they provide
a foundational isotopic dataset for subsequent in-depth studies.
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