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Tém tit : Bai bdo tién hanh phan tich chi tiét hai mdt cdt dé tram tich
twéng vin chuyén khoi ving nude sau (DWMTD) (Qudang Trach,
Huwong Son) va hai mdt cdt tram tich silic chira vi héa thach (Minh
Héa, Dirc Tho) & mién Trung Viét Nam. Trén binh o kién tao khu vue,
vung nay nam trong Pai uon nep Truong Son (TSFB), thudc ria Dong
Bac dia mang Péng Dwong. Két qua nghién ciru cho thdy, cé mot hé
théng swon luc dia nwée sau c6 phirong Tdy Bic — Péng Nam ton tai
& day trong sudt giai doan Devon muén — Carbon sém. Héa thach
Trung tia (Radiolaria) va Vo non (Tentaculites) tir da silic (chert)
trong hé tang Ngoc Lam (mdt cdt Minh Hoa) xdc dinh tuéi tram tich
la Devon mudn, trong khi cdc da silic trong hé tang Thién Nhan (mdt
cat Bire Tho) chira Trimng tia c6 tuéi Tournai— Vise sém (Carbon sém).
So liéu dia hoa, thach hoc va hoa thach chi ra rc%ng cac da silic o Minh
Héa c6 1€ hinh thanh trong méi truong gan chan luc dia, con dd silic
0 Duc Tho tich tu 6 néng hon trén suon luc dia. Hai mat cdt DWMTD,
phdn bé ¢ giita hai mdt cdt Minh Héa va Pirc Tho, ciing ¢é thém boi
canh ria luc dia nay. Hé thong nay kéo dai sang Trung Lao, tuy nhién
chiing twong phan véi Pai uon nép Loei (ria tdy dia mang Pong
Duwong), Péng Bdc Thai Lan — noi xudt hién mét vé dai diong trong
giai dogn Devon mugn — Carbon som, va hoat dong nui lvra dang cung
lién quan dén hit chim trong ky Carbon. Tai TSFB, su vdng mdt ciia
mot vo dai duwong thuc thu co lé da ngan can quad trinh hut chim va
hoat dong magma cung tuéi Carbon.

1. Giéi thiéu

Nam ¢ ria phia dong va tdy bac cia Dia

cac giai doan hoat dong cung nui ltra Silur —
Devon, Cacbon, Permi — Trias, thi TSFB lai

mang Péng Duong (Hinh 1), hai dai un nép
Truong Son (TSFB) va Loei (LFB) dong vai
tro nhu nhirng khu vyc then chdt ghi lai lich str
tién hoa dia chit phtc tap cia khu vuc
(Nguyen et al., 2019). Mac du cung chia sé
mot giai doan lich sir phat trién trong moi
trudmg bién kéo dai tir ky Silur dén ky Cacbon,
hoat dong magma tai hai dai nay lai thé hién
su khac biét ndi bat. Trong khi LFB bao tdn

ghi nhan sy ving mat dang ké cia cac hoat
dong nai lira trong ky Cacbon. Mot diém
tuong déng quan trong khac 1a sy hién dién
ciia cac da tram tich silic chira Trung tia
(radiolarit) tudi Devon mudn — Cacbon Sém &
ca hai dai, tuy nhién, cic bang chung vé da
bazan tach gian day dai dwong (MORB) va cac
manh v& vo dai duong lai chi dugc tim théy
déac trung & LFB. Nhiing khac bi¢t co ban nay
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dat ra nhirmg cau hoi quan trong vé sy phat
trién kién tao cua ting dai va mdi quan h¢ gitra
chung. Nham giai ma lich sir ¢ dia 1y va kién
tao cta khu vuc Truong Son trong giai doan
Devon mudn — Cacbon Sém, thoi ky hinh
thanh cac tram tich radiolarit va c6 nhing
chuyén bién kién tao 16n, nghién ctru nay thuc
hién viéc tich hop chat ché dir li€u tir ba linh
vuc: dia tﬁng thach hoc, dia téng hoa thach vi
cd sinh va dia té”mg hoéa hoc, tap trung vao cac
tram tich nudc sau 16 ra & mién Trung Viét
Nam thugc TSFB. Muc tiéu tong quat 1a khoi
phuc lai béi canh trim tich va c6 méi truong

chi tiét cho TSFB trong khoang thoi gian then
chét nay, ddng thoi dbi sanh véi cac ghi nhan
tir khu vuc LEB lan cin. Két qua nghién ctru
duoc ky vong s& gop phan tra 101 hai cau hoi
trong tam: (1) Phai chang bé sau Loei di timg
mo rong vé phia déng vao khu vuc Truong
Son? (2) Nguyén nhan nao din dén su ving
mat ciia nii ltra cung Cacbon tai TSFB? Tur d6,
nghién ctru hudng téi dong gop mdt cach cod
hé thong vao viéc khoi phuc buic tranh téng thé
vé quaé trinh tién hoa kién tao doc ria Dia mang
bong Duong trong giai doan Devon mudn —
Cacbon sdm.
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Hinh 1. Ban do kién tao Pong Nam A gian liwoc thé hién céc mat cat nghién ciu (theo Nguyen va nnk, 2016;
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Tran 2023). TPS: Péi khau Tam Ky — Phueée Son; DKF: Pirt gdy Pa Nang — Khe Sanh.
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Hinh 2. So do dia chat khu viec mién Trung Viét Nam the hién vi tri cac mat cat nghién cuzu (theo Tran and W,
2011; Tong et al., 2013). DT: Mat cat Duic Tho; HS: Mat cat Huong Son; MH: Mgt cat Minh Héa; QT: Mat

cat Quang Trach.

2.  Diachéat vung

Dai udn nép Truong Son (TSFB) bao gém
cac da bién chat yéu co phuong Tay Bic —
DBong Nam (Hinh 2, 3). Dia tang dugc xac dinh
b6i bon chudi tram tich chinh:

Chudi tram tich I (Ordovic mudn — Silur):
Tram tich luc nguyén bién nong tudi Ordovic
mudn (phan dudi Hé tang Séng Ca va Long
Dai) phu 1én trén boi d4 phién sét nude siu
chira but d4/Trung tia tudi Silur (phan trén Hé
tang Song Ca, Long Pai va Hé tang Tay
Trang) (Tong va Vii, 2005).

Chudi trdm tich II (Devon — Tournais):
Carbonat bién nong tudi Devon sém — giira
(Hé tﬁng Rao Chan, Ban Giang, Muc Bai, va
Dong Tho) pha 1én trén boi trim tich nude sau

tudi Devon mudn — Tournais (Hé tdng Ngoc
Lam, Xom Nha va Thién Nhin) (Nguyén
1981; Ta va Nguyén, 1997).

Chudi tram tich III (Vise — Anisi):
Carbonat b1en noéng, hon hop luc nguyén —
carbonat, trAm tich luc nguyén (He¢ tang La
Khé, Bic Son, Cam Lo va Dong Trau)
(Povjikov A. E. va nnk. 1965).

Chudi tram tich IV (Nori — P& Twr): Tram
tich nai lra axit, trAm tich luc dja (Hé tﬁng
Déng bo, Muong Hinh, Mu Gia, Khe B6,
DPong H6i va tram tich Bé Ttr) (Tran and Vu,
2011).

Vé twong quan dia ting, TSFB ¢ Trung Lao
va Viét Nam thé hién cac dic diém tuong
ddng, trong khi LFB ¢ Pong Bic Thai Lan co
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su khac biét (Hinh 3). Trong TSFB, ché do
bién sdu xuit hién vao ky Silur va Devon
mudn — Cacbon Som. Nguoc lai, LFB ¢6 ché
dd bién sau lién tuc tir ky Silur dén Cacbon
Som, voi mot giai doan khac vao ky Permi.

TRUONG SON FOLD BELT

Hoat dong macma trong TSFB bao gdém
cha yéu 1a cac thanh tao granitoit tudi trudc
Cacbon va cac thé xAm nhap tudi Permi — Trias
(Hinh 2) (Tran 2023).
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Hinh 3. Twong quan dia tang giira mién Trung Viét Nam, Trung Lao va Péng Bdc Théi Lan (theo Tran and

Vu, 2011; Tong et al., 2013; Udchachon et al., 2015).

3. Phwong phap nghién ciru

Toéng cong 11 mau da silic giau vi hoa
thach da duoc thu thap tir hai mat cat Minh
Hoa va Puc Tho. Cac mau trudc tién duge
nghién ctru thach hoc dé phan tich thanh phan
va quan sat hinh thai vi hoa thach dudi kinh
hién vi. Céc c4 thé vi hoa thach sau d6 duge
tach ra bang phuong phap ngam axit HF tir da
gbe, lya chon thii cong dudi kinh hién vi va
chup anh bang kinh hién vi dién tir quét (SEM)
tai Phong thi nghiém Trong diém Quéc gia vé
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Qua trinh Pia chit va Tai nguyén Khoang san,
Pai hoc Dia chit Trung Qubc (Vii Han).

Cac mau nay dong thoi duge chudn bi cho
phan tich dia hoa béng cach dap vo, chon loc
thi1 cong dé loai bo cac phan bi phong hoa hodc
nhiém tap chét, sau do6 nghién min dén kich
thudc dudi 0,074 mm bang méay nghién li tim.
Phan tich nguyén td vét va nguyén t dat hiém
dugc thyc hién bang thiét bi ICP-MS Agilent
7500* tai cung phong thi nghiém. Quy trinh
pha mau va chat lugng phan tich tuan theo mo
ta cua Liu et al. (2008).



4. Cac mat cat nghién ctru

4.1. CAC mdt cdt tram tich silic nwéc siu

4.1.1. Mgt cit Minh Héa (17°52'57"N,
106°00'21"E; H¢ tfing Ngoc Lim)

Céc 16p da tram tich silic chura Triing tia va
V6 nén 16 ra tai vét 16 ven duong & huyén Minh
Hoa, tinh Quang Binh (Hinh 2). Phin mat cét
nay bao gdom: mét 16p sét két/két bot mau vang
& dudi (~7 m), & gitra bao gom céc 16p da silic
day 1-2 cm xen k& véi phién sét silic day <0,5
cm (~1 m), va mot 16p sét két/bot két mau vang
sam & trén (~20 m) (Hinh 4A-B). Dudi kinh
hién vi, cac 16p da silic chira ham lugng vat chat
hitu co thap, véi cac vo Trling tia nam rai rac
trong nén vi tinh thach anh (Hinh 4C). Hé ting
Ngoc Lam truéc day duoc dinh tudi Devon
muon dya trén hda thach tay cuon va rang non
(Théng va nnk., 2001), di dwoc tai khang dinh
trong nghién ctu nay théng cac cac phat hién
méi vé héa thach Vo non (Striatostyliolina
striata, Styliolina sp. B; Li, 1993, 2002) va
Trung tia (Entactinia cometes) (Hinh 5.1-5.8).

Céu tao dang cap da silic—phién sét xen kg

100 pm

thuong dai dién cho tram tich ban bién siu
(hemipelagic), noi trAm tich nuéc sau thuong it
nhiéu bi anh huong boi céc vat liéu tir luc dia.
Chung thuong duoc ling dong trén cac suon
luc dia, chan luc dia va cac phan cua vo dai
dwong gan ria luc dia (Hiineke and Henrich,
2011). Ham luong vat chat hitu co thap (Hinh
4C), cung cac dau hiéu dia hoa bién sau rd rét
(xem Murray 1994) [bao gdm: di thudng am Ce,
nghéo dat hiém nhe (LREE), tong ham luong
dat hiém (REE) cao (Hinh 6A); thiéu sy tuong
quan thuan gitra REE véi cac nguyén t6 dic
trung cho ngudn luc dia nhu Hf, Zr, Th, Al
(Hinh 7)], khuyén nghi rang cac da silic Minh
Hoa c6 thé da duoc ling dong tai cac khu vuc
xa bd, tai chan luc dia hoic cac phan cua vo dai
dwong gin ria luc dia (Hesse and Schacht,
2011). Tuy nhién, do khéng tim thay bang
ching vé sy hién dién cua vo dai duong trong
khu vuc nghién ctu sudt giai doan Devon—
Cacbon, ching toi dé xuit riang cac d4 silic tai
mat cit Minh Hoa duoc ling dong xung quanh
khu vuc chan luc dia.

T =

A 100 pm

Hinh 4. (A, B, C) Mgt cit Minh Hoa: (A) Anh vét 16 thé hién 16p da silic xen phién sét (trong dwong nét dirt);
(B) Cdn canh I6p dd silic (miii tén duwdi) — phién sét (miii tén trén); (C) Anh hién vi lop dd silic chira vo hoa
thach Trang tia (miii tén) trén nén thach anh vi tinh nghéo vat chat hitu co.

(D, E, F) Mgt cdt Puic Tho: (D) Vét Ig thé hién lop da silic xen sét két/bét két silic (duwdi dwong nét diit); (E)
Can canh 16p da silic (mili tén doc) — sét kétlbot két silic (mii tén ngang); (F) Anh hién vi l6p da silic chira vo
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héa thach Trang tia (miii tén) trén nén thach anh vi tinh giau vdt chat hitu co.

Hinh 5. Héa thach V6 nén (1-5) va Trung tia (6-8) tusi Devon mugn tir cac |dp dd silic trong mat cat Minh
Hoa: (1, 2) Striatostyliolina striata (Richter), (3, 4, 5) Styliolina sp.; (6) Entactinia cometes Foreman, (7,
8) Radiolaria chua xdc dinh logi A (indeterminate radiolarian A).

Hoa thach Trung tia tusi Tournai — Vise Som (9-14) tir cac I6p da silic trong mat cdt Pirc Tho: (9)
Archocyrtium? sp.; (10, 11) Belowea variabilis (Ormiston va Lane) Won, (12, 13, 14) Radiolaria chwa dinh

logi B (indeterminate radiolarian B).

Ll

Sample / PAAS
1

c ol

LH1-5
LH1-6

001

La Ce Pr Nd Sm Eu Gd Tb Dy Y Ho Er

Tm Yb Lu

I

Sample / PAAS

0.01

Ll ! Lol 1 Ll

[ Y D O A

La Ce Pr Nd Sm Eu Gd Tb Dy Y Ho Er Tm Yb Lu

Hinh 6. Gidn d6 cc nguyén to dat hiém chudn hoa theo PAAS ciia cac mdu da silic: (4) Sau mdu da silic tir
mat cat Minh Héa, (B) Nam mau da silic tir mat cat Puc Tho.
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Hinh 7. Twong quan giia ti 1€ Pr/Ybeaas (dai di¢n cho dia héa nudc bién) vdi ham lwong cac nguyeén to 6
nguén goc luc dia Hf (A) vavéi Zr (B) cua cac Mdu da silic: Twong quan thudn nhe ¢ mau mat cdt Dic Tho
(m) chimg t6 nuéc bién bi danh hweng béi vat Chat tir luc dia, trong khi hau nhuw khong cé twong quan o cac
mau trong mat cit Minh Hoéa (A) chiing to sw Vang matlanh hwong khéng dang ké cua vt chat v luc dia 1én

méi treong ldang dong cdc da silic trong mdt cat nay.

4.1.2. Mat cit Dire Tho (18°30'52"N,
105°34'25"E; Hé tang Thién Nhdn)

Mit cit Duc Tho, tinh Ha Tinh (Hinh 2)
gom ba don vi thach hoc chinh: (1) Phan day
la sét két silic mau nau, day khoang 2 m; (2)
Phan giira, day tong cong khoang 5 m (Hinh
4D,E), chu yéu 1a da silic phan 16p mong (day
2-3 cm) mau xam, nut né, xen ké véi cac 16p
sét két/bot két silic mau ndu do, xam vang (day
khoang 1-1,5 cm). C4c 16p da silic trong phan
nay giau vat chét hiru co va chira héa thach
Trung tia bao tén trong nén vi tinh thach anh
(Hinh 4F); (3) Phan trén cling 1a sét két/bot két
phong héa mau xadm vang, day khoang 2 m.
Nghién ciu nay phat hién hai loai Trung tia
bao t6n twrong ddi hoan chinh trong cac da silic
& phan giira: Belowea variabilis (Hinh 5.10—
5.11; tudi Tournai mudon — Vise sém)
va Archocyrtium? sp. (Hinh 5.9; tu6i Tournai).
Két hop véi cac hoa thach da dugc cong bd
truge ddy trong hé tang Thién Nhin (Hada et
al., 2004), chung t6i dé xuat tudi Devon muon
— Carbon sém cho hé tang nay. Su hién dién
cua gidng Archocyrtium? sp., thuoc bo Tring
tia nudéc sdu Nassellaria (Feng and Algeo,
2014), goi y méi truong liang dong co thé 1a
mot bon triing nuéc sau (Nguyén va nnk.,
2016). CAu tao dang nhip dic trung bai sy xen

k& gitra da silic va sét két silic giau vat chat
htru co (Hinh 4D, E, F) phu hop véi moi
truong suon luc dia (xem Kametaka et al.,
2005). Dir liéu dia héa chi ra sy gia tang anh
hudng cua vat liéu luc nguyén tir dudi 1€n trén:
Céc mau phan dudi (DT1-1-DT1-3) thé hién
dic trung dia hoa dién hinh cia nudc bién (di
thuong Ce 4m, nghéo nhom dat hiém nhe;
Hinh 6B), trong khi cAc mau phan trén ciia mit
cit (DT1-4-DT1-5) c6 tong ham luong dat
hiém cao, mét dau hiéu dic trung dat hiém cua
nudéc bién, dong thoi ham lwong cac nguyén to
chi thi ngudn géc luc dia (Zr, Hf) ting 15 rét
(Hinh 7), phan &nh sy ting dan cua dong vat
lieu luc nguyén. Nhu vay, mit cit Bac Tho
(Hé tang Thién Nhan) c6 18 duogc ling dong
trén suon luc dia véi anh hwdng kha rd rang
cua vat liéu tir luc dia. Mo6i trudng nay tuong
phan twong ddi rd rét véi mat cit Minh Hoa
(duoc cho la thugc méi treong chan luc dia,
tudi Devon muodn) & vi tri shu hon va it chiu
anh huong caa vat liéu tir luc dia hon.

4.2. Cic mdt cit tram tich vin chuyén
khéi ving nwéc sdu (Deep—water mass—
transport deposit — DWMTD)

Ria luc dia tao diéu kién 1y twdng cho su
hinh thanh cac dong tram tich dich chuyén
khdi, bao gom qua trinh tach v, 16 va van
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chuyén dat da xudng déc duéi tac dong cua
trong lec. Do do6, cac khdi tram tich dich
chuyén khéi thuong duoc coi 1a diu hiéu dang
tin cay cua céc ria luc dia cd (Shanmugam
2014). Hai mat cét

2013a,b; Festa et al.,

DWMTD (Quang Trach, Huong Son) phan b
& giita hai mat cat Minh Hoéa (Devon mudn) va
buc Tho (Devon muon — Carbon sém) da
dugc xac dinh trong khu vuc nghién ciru (Hinh
2). Ching s& duoc mo ta lan luot dudi day.

Hinh 8. (A) Anh 16 via mat cat DWMTD giau bun tal Quang rach Luu y khol cat ket klch thwoc co vai met,
goc canh (miii ten) (B) Anh cdn canh cho thay cac khoi nhé (@i véi, cat két) phan bo ngau nhién trong nén
dd phién sét, c6 cét khai yéu va khéng c6 cac cdu tao duwong cing kéo. Anh duwéi kinh hién vi cac hon tang da

vdi (C) va cét két (D) trong nén dd phién sét.

4.2.1. Mat cit Quing Trach (Quing
Binh: 17°46'11""N, 106°21'38"E)

M3t cat ndy nam ¢ huyén Quang Trach,
Quang Binh (Hinh 2). Bay la mot dgi xao tron
tram tich v6i thanh phan chinh 1a céc 16p phién
sét, bién chat yéu va khdng quan sét thay cac
C4u tao dang duong dic trung cho hoat dong
bién dang. Bén trong cac 16p phién sét chira
cac hon tang ngau nhién vé thanh phan (da voi,
cét két), hinh dang (gan tron va goc canh) va
kich thuéc (tir milimet dén vai mét) (Hinh 8).
Nhimg dic diém nay dugc coi la bang chimng
cho sy hinh thanh thong qua co ché déng cing
khdi (en masse freezing) cia DWMTD giau
bun (debrite bun/olistostrome/mélange tram
tich) trén suon luc dia hodc tham chi day bién
(Festa et al., 2014). Vé mit dia tang, mat cat
ndy nam gitta hai mat cat Minh Héa (Devon
muon) va bac Tho (Carbon sém) (Hinh 2),
chiing t6 n6 cliing dugc hinh thanh trong
khoang thoi gian Devon muon — Carbon som.

4.2.2. Mgt cit Hwong Son (Ha Tinh:
18°30'51"N, 105°29'21"E)
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Mit cét 10 ra tai huyén Huong Son, Ha
Tinh (Hinh 2) bao gdm céc 16p bot két/sét két
phén 16p mau vang phdt ndu xen k&€ voi cac
théu kinh nho cat két chtra v6i mau xém xanh
(Hinh 9). Bon vi cat két chira voi trong mat cit
nay bao gdm céc cdu tao trAm tich dic trung
cho trim tich dich chuyén khdi ving nudc siu
giau cat (sandy DWMTD/sandy debrite,
Shanmugam 2013a), cu thé 1a: (1) mang dac
trung hinh hoc dang thau kinh c6 cac mit tiép
xuc trén va dudi ro rang nhung khong c6 quy
luat (miat trén c6 vét tich hoa thach) (Hinh
9a,b), (2) chira cac manh vun bot két dang tam,
16p di cing cac dit giy dong trim tich (Hinh
9¢.d), (3) su hién dién cta cac manh vun bot
ket xép lop va cau truc dia (Hinh 9d), (5) thiéu
véng su phan cap do hat (Hinh 9¢,d). Pay ciing
dugc coi 1a cac bang ching cho sy hinh thanh
thong qua co ché dong ctng khdi ngau nhién
(en masse freezing) cta cac dong vat li¢u giau
cat doc cac suon luc dia (Shanmugam 2013b;
Festa et al., 2014).



Hinh 9. (A) 4nh vét 1§ DWMTD dang thau kinh (nét dut) tai mét cat Hiwong Son. (B) Anh cho thdy mat tiép
x(c trén rd nét (co vét tich hoa thach). (C) Manh vun bot két dang tam, lop (mili tén doc) va dut gay thugn
dong tram tich (mii tén ngang). (D) Anh thé hién sy vang mdt ciia sw phan cdp dg hat, cac manh vun bt két
xép lop (miii tén trén) va cdu triic dia (dish structure) (mili tén dudi).

5. Y nghia tién héa dia ting va kién tao
khu vuwc

Nghién ciru dia tang trong dai ubén nép
Trudng Son (TSFB) cho théy lich sir phat trién
qua ba giai doan chinh: mét ché do bién kéo
dai tir Ordovic Giita dén Trias Gilra s6m
(Anisi), mot giai doan gian doan tram tich
ngan vao cudi Trias Giita — ddu Trias Mudn
(Ladini—Carni) c6 kha nang lién quan dén sy
tiéu bién ctia mot dai duong co giita Dia mang
boéng Duong va Nam Trung Hoa doc Ddi
Khéau Song Ma khoang 230 triéu ndm trudc
(Tran 2023), va cudi cung la ché d6 luc dja lién
tuc tir Trias Mudn giita (Nori) dén nay. Trong
giai doan bién, TSFB trai qua hai thoi ky bién
sau vao Silur va Devon mudn — Carbon som.
Su phan bé theo phuong Tay Bic — Péng Nam
clia cac tram tich silic nudc sau chira vi héa
thach va tram tich dich chuyén khdi tudi
Devon mudn — Carbon sém, nim giita cac
tram tich bién noéng cd hon, goi ¥ qua trinh
tach gian luc dia tao ra mot hé théng suon luc
dia nudc sau ria luc dia phuong TB-DN tai
day. Qua trinh tach gian nay co 1& bt dau hinh
thanh ttr Devon Giita mudn, thé hién qua sy
chuyén tiép tir tram tich luc dia/nudc nong (Hé
tang Rao Chan, Ban Giang, Muc Bai va Pong
Tho) sang bién sau hon (Hé tang Ngoc Lam,
X6m Nha va Thién Nhin) (Hinh 3). Xu thé
nong dan 1én cia cac da silic tir Devon mudn
(chan luc dia, Hé ting Ngoc Lam) dén Carbon
som (sudn lyc dia, Hé ting Thién Nhan) cling

su pho bién cua tram tich dich chuyén khdi
nuéc sau danh diu qua trinh déng két manh
mé& ngay sau khi dat mic mé rong t6i da vao
Devon mudn. Sau Carbon sém, moi truong
nay déng két hoan toan, duge phii bang tram
tich carbonat bién néng Carbon—Permi (Hé
tang Bic Son). Quan trong 13, khong c6 bang
ching vé bazan séng nui gitta dai duong
(MORB) hay tram tich day dai duong thuc thy
(vi du: da silic bién sau — eupelagic chert)
trong TSFB, ching to pha tach gidn nay khong
tao ra mot vo dai duong thyc thy, ma chi tao
ra mot hé thong suon luc dja. Quan diém nay
duogc cung ¢b boi cac phat hién trim tich silic—
sét 4 bién sau (hemipelagic) chira Tring tia
tudi Devon mudn tai Ban Phonsai va
Vilabouly, Lao (Udchachon et al., 2015), dong
thoi phu hop v6i nhan dinh trude day cua
Janvier et al. (1997) vé su ton tai cac bién néng
trén luc dia hay cac doi tach gian quy mo vua
phai & TSFB dua trén cac bang chimg vé sinh
vat.

Céc d4 silic chira Trung tia tudi Devon
mudn — Carbon sém ciing da dugc phat hién &
dai uén nép Loei, DB Thai Lan (LFB). Piéu
nay goi ¥ hé thong nudc sau & Truong Son kéo
dai sang Loei, tao thanh mot cAu tric nude siu
giéi han phia dong béc va phia tdy cia Pia
mang Pong Duong trong Devon mudn —
Carbon sém. Tuy nhién, ban chét cua hai hé
thdng nay c6 1& ¢6 sy khac nhau co ban. Lich
sir 1au dai ctia ché d6 bién sau Paleozoi (Silur
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— Carbon sém), cung véi sy hién dién cia
MORB tudi Devon mudén — Carbon sém
(Intasopa & Dunn, 1994) va da silic dai duong
(eupelagic chert) (Saesaengseerung et al.,
2007) & LFB chi ra rang méi trudng nudc siu
Paleozoi tai day c6 su xuét hién ctia mot vo dai
dwong thyc thy — diéu khong thay & TSFB. Do
do, khi hai hé théng dong lai, vo dai duong &
Loei c6 thé da bi hat chim, tao ra mét loat da
nui [ta cung luc dia Carbon trong LFB (Qian
et al., 2015) (Hinh 1); trong khi sy hat chim
khong xdy ra & Truong Son va do do, khong
c6 da nui Itra cung lyc dia Carbon dugc hinh
thanh tai day.
6. Két luan

(1) Giai doan Devon mudn — Carbon sém,
trong Pai ubn nép Truong Son (tir Trung Viét
Nam dén Trung Lao), thudc ria Dong Nam ciia
Dia mang Pong Duong, c6 mot hé théng sudn
luc dia nudc sau chay theo huéng Tay Béc —
bo6ng Nam.

(2) Tram tich silic (chert) chtra vi hoa thach
& Minh Hoa (Devon muén) hinh thanh gan
chan luc dia, trong khi & Puc Tho (Devon
mudn — Carbon sém) ling dong & ving nudc
néng hon trén suon luc dia. Cac mat cat trim
tich trong luc (DWMTD) & giita ciing ¢ bdi
canh ria lyc dia trong khu vuyc.

(3) Phat hién da silic chira Trung tia tai dai
ubn nép Loei (Thai Lan) ching t6 hé thong
nude sau Trudong Son co thé kéo dai sang day,
nhung hai hé thong khac biét co ban: Loei ¢
bang chimg vo dai duong thuc thu con Truong
Son thi khong.
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Sammary

Research on late devonian — early carboniferous deep-water sedimentary rocks in central vietnam:
stratigraphic and geotectonic implications
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Detailed analysis of two deep — water mass — transport deposit (DWMTD) sections (Quang Trach, Huong
Son) and two siliceous microfossil — bearing sections (Minh Hoa, Duc Tho) in Central Vietnam’s Truong
Son Fold Belt (TSFB) (Northeastern Indochina Terrane) reveals a NW — trending deep — water continental
slope system existed throughout the Upper Devonian—Lower Carboniferous. Radiolarians and
tentaculitoids from Ngoc Lam Formation (Minh Hoa section) constrain deposition to the Upper Devonian,
while cherts from Thien Nhan Formation (Duc Tho section) yield Tournaisian — early Visean radiolarians.
Geochemical and lithological data indicate Minh Hoa cherts formed near the continental rise, while Duc
Tho cherts accumulated on the continental slope. Two DWMTDs further confirm a continental margin
setting. This system extends into Central Laos; however, it contrasts with the Loei Fold Belt (Western
Indochina), NE Thailand —where an oceanic crust existed during the Late Devonian — Early Carboniferous
period, and arc — related subduction volcanism occurred in the Carboniferous. At the TSFB, the absence of
true oceanic crust likely prevented Carboniferous—age subduction and magmatic arc activity.

Keywords: Indochina Plate, Truong Son Fold Belt, Silicic Sediments, Deepwater Mass Transport
Sediments, Continental Margin
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