Tap chi Khoa hoc K§ thuit Mo - Pia chat Tap 58, Ky 4 (2017) 235-250

TAP CHE
KY THUAT
:gf DIA CHAT

Tap chi Khoa hoc Ky thuat Mo - Dia chat

Trang dién tie: http://tapchi.humg.edu.vn

DPac diém cac thanh tao nui ltva trong hé ting Pong Trau khu
vwc Bac Trung Bo

Bui Thanh Van ¥, DPang My Cung 1, Pham Ngoc Diing 1, Bui Thé Anh 1, Cao Thi Thay
Binh 1, L& Pinh Cwong 1, Liru Van Thang 1, Phuing Xuin Quan?, Pham Ditc Lwong 2,

P06 Vian Nhuan 3

1Vién Khoa hoc Dia chdt va Khodng sdn, 67 Chién Thdng, Ha Déng, Ha Noi, Viét Nam

2 Téng héi dia chdt Viét Nam, Viét Nam

3 Khoa Méi trwong, Trwdng Dai hoc M6 - Pia chdt, Viét Nam

THONG TIN BAI BAO TOM TAT
glﬁ? trl;nh 1/7/2017 Cdc thanh tao nui Itra trong hé tdng Pong Trdu khu vuc Bdc Trung Bé dwoc
an bai 01/7/20 cdu thanh béi cdc dd basalt porphyrit, andesit porphyrit, dacit porphyr,
Chap nhan 02/8/2017 ryolit porphyr... va tuf ctia chiing, trong dé cdc thanh tao basalt va andesit
bang online 30/8/2017 md&i dworc phdt hién chi yéu & hai vitng Nhw Xudn va Thwong Xudn (Thanh
T khéa- Héa). Chlipg thyéc loat tholeit \,/c_i k_iém-véi,ﬂ_du;o'c sinh thanh tir dung thé
Hé tang magma c6 nguon vo lyc‘ dia duci/gita. Tuoz dong vi U-Pb zircon (LA-ICP-
DA ndi lira MS) ctia dacit porphyr va ryolit porphyr la 228tr.n, 241tr.n va 245tr.n.

Pong Trau
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1. M dau

Khu vwc nghién ctiru cé dién tich khoang
2000km2, phia bic1a séng M3, phia tAy 1a bién gi¢i
qudc gia Viét - Lao, phia déng 1a Bién Déng va phia
nam gan ngang vi tuyén 17045’ vi dd bac, bao gobm
dién tich cta cac tinh: Thanh Hoa, Nghé An, Ha
Tinh va phan nhé phia bic Quang Binh (Hinh 1).

Trwéc nam 1954 cac cong trinh nghién ctiru
dia chat ctia ngudi Phap vé hé ting Dong Trau chi
mang tinh phat hién. Sau nam 1954 dwa trén cac
héa thach Ctic da va Chan riu, hé ting Pong Trau &
day dworc dinh tudi Anisi. Giai doan nay dwgc danh
ddu dau tién badi cong trinh thanh 14p Ban do

*Tdc giad lién hé
E-mail: buivandc1982.vn@gmail.com

dia cht mién Bic Viét Nam, ty1é 1/500.000 do cac
nha dia chat Viét Nam thwc hién véi sy gitp dé cia
cac nha dia chit Lién X6 (cli) (Dovjikov, 1965)
(1960 + 1963). Trong cong trinh nay da dé cap
dén ryolit, felsit porphyr va dacit trong thanh
phan ctia hé ting Pong Trau. Tiép theo d6 1a cac
cong trinh ban do ty 1& 1/200.000 dwoc thwc hién
trén toan lanh tho Viét Nam trong dé c6 khu vuce
Bac Trung Bd va Téng hop cac thanh twu nghién
clru vé dia tAng dwoc tong két trong cudn “Dia chit
Viét Nam, Tap I - Dia ting” do Vi1 Khic va Bui Pha
Mgy chti bién (1989) ciing chi dé cap toi cac thanh
tao nui ltva felsic ctia hé ting Pong Trau.

Gan day nhat, c6 cong trinh “Nghién ctu trim
tich luAn bon triing Mesozoi Bic Trung B va
khoang san lién quan” do TS. Pang My Cung lam
chti nhiém, da lam sang t6 thém dic diém dia chit,
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thanh phan vat chit, nguén goc va diéu kién thanh
tao trAm tich va nui Itra ctia hé tAng Pong Triu va
tuoi cia hé tAing Pong Trau dwoc xac dinh 1a Trias
gitta - muén. Dwa vao két qua phéan tich va téng
hop cac tai liéu thu thip dworc tir dé an tap thé tac
gia da viét bai bao nay. Trong d6 mo ta day dq, chi
tiét vé dac diém cua cac thanh tao nai ltra trong hé
tang Pong Trau. C6 thé ndi ngoai cac thanh tao nui
Itra felsic d3 dwoc dé cap trong cac céng trinh
trudec, thi day 1a lan dau tién mo ta vé cac thanh tao
nui ltra mafic va trung tinh trong hé ting Dong
Trau.

Hé phwong phap nghién cru dwoc str dung
nhu: Phén tich, tong hop tai liéu; khdo sat thuc dia;
phéan tich dwdi kinh hién vi phan cwc; phan tich
thanh phan nguyén t8 chinh bang phwong phap
hoa silicat. Theo d6 la cac nguyén t6 dwoc xac

dinh: Si, Ti, Al, Fe, Mn, Mg, Ca, Na, K, P, S duéi dang
ham Iwong cac oxyt cla ching va dwoc tinh bang
phan tram trong lwgng (%tr.l); phan tich thanh
phan nguyén to vét, nguyén to dat hiém phwong
phap phan tich huynh quang tia X, kich hoat
neutron. Theo d6 nhitng nguyén t6 dwoc xacla La,
Pr, Nd, Sm, Eu, Gd, Tb, Dy, Ho, Er, Tm, Lu, Yb, Y, Sr,
K, Rb, Ba, U, Th, Ta, Nb, Ce, Zr, P, Hf, Ti, Sc, Co... voi
ham lwong ctia ching dwoc tinh bang don vi phan
triéu (ppm); phan tich tuéi déng vi U-Pb xac dinh
biang phwong phap LA-ICP-MS cua cac thanh tao
phun trao ryolit phan bd trong mot s6 mit cat
trim tich xen phun trao cta hé ting Pong Trau
trong bon triing Mesozoi Bac Trung Bg; phuong
phap tin hoc dé xiy dung co s& dir liéu, biéu do va
cac phwong phap khac.

T

@!:nh pldl glte céc fnh

IR IE| =

F\\. QUANG BiNH

A0

EYNEIF

SHILFL AL
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Két qua la gop phan lam sang t6 hon vé dac
diém ctia cac thanh tao nui Itra trong hé ting Pong
Trau khu vuc Bac Trung Bo.

Duwéi day 1a nhitng déc diém chu yéu cua cac
thanh tao nui lra trong hé ting Pong Trau khu vue
Béc Trung Bo.

2. Piac diém dia chit

2.1. Pia tdng

Gan day nhat, trong chuyén khao “Cac phan vi
dia ting Viét Nam” do Tong Duy Thanh, Vii Khtic
cht bién (2005), cac phan vi dia ting Mesozoi &
Béc Trung Bo dwoc mo ta lai trén co s& tdng hop
cac tai liéu cii va bo sung mot so tai liéu méi nhw
sau:

- Hé ting Pong Trau (T2adt): gom cac tram
tich luc nguyén, luc nguyén nguon nti ltra, da nai
lra tubi Anisi voi mat cat phu chuin
(lectostratotyp) la mat cat Dong Nong - Lang Mo.

Trong bon triing Mesozoi Bic Trung Bo, hé
ting Pong Trau phan b6 kha rong rai trong pham
vi cac tinh Thanh H6a, Nghé An va Ha Tinh, tao
thanh cac dai theo phwong Tay Bic - Dong Nam,
dwoc ciu thanh béi cac thanh tao tram tich va nui
Itra gobm: Cudi két, cudi san két, cat két, bot két, da
phién sét, @ phién sét den, da phién silic, da voi,
basalt porphyrit, andesit porphyrit, dacit porphyr,
ryolit porphyr, porphyr thach anh va tuf caa
ching. Chiéu day cua hé ting dao dong trong
khoang 1000 + 2100m, trong d6 cac thanh tao nui
Ira c6 chiéu day tir vai chuc mét dén vai tram mét,
nam & phan dwédi, phan gitra va phan trén clia mat
cit. O nhitng ting nui ltra day c6 khi xen kep cac
16p tram tich day tir vai mét dén vai chuc mét. Cac
thanh tao tram tich nui Itra phan bo & canh cac dit
gdy thwong bi nén ép tao thanh ciu tao dinh
hwéng, phan phién, bi strng hda va bién chat trao
doi.

Hé tAng ndm khong chinh hop trén cac trim
tich hé tAng Séng Ca (02 - S2 sc) nam chinh hop
dwéi hé tAng Hoang Mai (T2a hm) va bi cac thanh
tao granitoid phtrc hé Séng Ma (T2 sm) va phtrc hé
Ban Mudng (T2-3 bm) xuyén cat.

- Hé ting Hoang Mai (T2ahm): gdm cac da
carbonat va luc nguyén carbonat tudi Anisi
thwong nam chuyén tié€p trén hé ting Pong Trau.

- Hé ting Quy Lang (T2lql): gobm chtiyéula cac
tram tich luc nguyén, & phan dwéi c6 chira caclop
luc nguyén - carbonat chira cac hoa thach Chan riu

tudi Ladin. Hé tAng dwoc chuyén ti€p tir hé ting
Hoang Mai lén.

- Hé ting Pong D6 (T3n-rdd): gom cac trim
tich luc nguyén, dui la hat tho chuyén 1én trén hat
min chtra cac 16p sét than hay thiu kinh than
mong. &' mot vai noi trong thanh phin mit cit,
lwong tram tich hat thé la cha yéu. Hé ting dwoc
dinh tudi l1a Nori - Ret trén co s& chira hda thach
thuc vat kiéu Hon Gai. Hé ting pht khong chinh
hop 1én cac da co hon.

- Hé ting Nam Po (J1np): day la hé ting phan
b6 rong rai & Tay Bic Bo, & phia bic clia ving
nghién ctru, hé ting dung dé thay thé cho hé ting
Nui Xwée cia Nguyén Chi Hwéng (1995, 1998). Hé
tang nam chuyén tiép trén hé tAng Dong D.

- Hé tang Mwong Hinh (J3mh): vé co ban
khong c6 gi thay doi. Hé tang duoc bat dau bang
cAc tram tich luc nguyén mau dé chuyén dan 1én la
cac da phun trao acid. Hé ting ndm khodng chinh
hop trén hé ting Quy Lang (T2lql). Hé ting dwoc
dinh tudi Jura mudn trén co s& so sanh voi cac
phun trao acid tré & vung khac & Viét Nam.

2.2. Cac thanh tao magma
- Phirc hé Song Ma (T2-35m)

Cac da granitoid & nui Itra thudc phirc hé Song
M3 16 ra rong rai trén pham vi Bic Trung Bo noi
chung va vliing nghién ctru néi riéng, bao gobm hang
loat cac khéi c6 kich thuéc khac nhau c6 lién quan
chat ché véi thanh tao ndi Itra felsic hé ting Pong
Trau (T2adt) trén vong chong Sdm Nwa.

Phirc hé nay bao gobm céac khéi granitoid 4 nui
Itra di kém chit ché véi phun trao felsic tudi Trias
gitta (T2a), ching dwoc tao boi t6 hop granit-
granodiorit, va it hon cé plagio-granit, alaskit. Cac
khoi thwong phan bo thanh dai, phan 1én kéo dai
bao 14y ria cic vung triing nui Itra - kién tao tuoi
Permi mudn - Trias, dic biét phé bién nhiéu & cac
vong chong Mesozoi.

- Phirc hé Phia Bioc (yaT3npb)

Theo cac tai liéu nghién ctru hién nay, dwoc
x€ép vao phirc hé Phia Bioc (yaT3npb) trong ving
nghién ctru gdm c6 cac khai: Nui Ong, Muong Xén,
Tuén Thwong, Nam Gidi, véi thanh phén thach hoc
chu yéu: granit biotit sAm mau dang porphyr,
granit biotit sang mau hat nhd, granit hai mica,
granodiorit biotit (c6 1é thudc pha sém) va cac da
mach (granit - aplit, pegmatoid cé turmalin). (¢
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vung Yén Chu quan sat dwgc cdc mach granit sang
mau, granosyenit va granit-aphit giau microclin
xuyén cat qua granit biotit (c6 1& thudc phirc hé
Ban Chiéng). Tudi thanh tao cta granitoid Phia
Bioc chu yéu dwa trén quan hé dia chat: xuyén cat
va giy bién chat tiép xuc cac tram tich Paleozoi,
d6ng thoi bi cac tram tich chiva than hé ting Pong
D6 (T3n-r dd) pha khong chinh hop. Do vy, tudi
thanh tao cta phtrc hé Phia Bioc dwoc xép vao
Trias mudn (sat trwérec Nori).

- Phitc hé Bdn Mudng (yt]-Kbm)

T6 hop magma nui Itra - xAm nhip felsic Jura
- Creta da dwoc mo ta trong cac hé ting Mwong
Hinh (J?mh) (L& Duy Bach, 1969), Tam Lung (Vi
Khtc, Pang Tran Huyén, 1995) va phirc hé Ban
Mubng (D6 Dinh Toat, 1978).

Trong vung nghién ctry, thanh tao granitoid 4
nui ltra phirc hé Ban Mudng (ytJ-K bm) di kem
chat ché véi thanh tao nui Itra felsic hé ting
Muwong Hinh (J3mh) [Lé Duy Bach, 1969], Tam
Lung [Vi Khic, Pang Tran Huyén, 1995], chiing
phan bo chu yéu trong vong chong Sam Nwa, dwdi
dang cé4c thé kich thwdc nhé va xuyén cat va gy
bién ddi cac da nui ltra cia Mwong Hinh (J3mh) va
céc thanh tao trim tich hé ting Péng Trau.

2.3. Vé cdu tric - kién tao

* Viéc nghién ctru kién tao & Viét Nam néi
chung va & Bac Trung B ndi riéng la van dé hét
strc thoi sw, hién dang con nhiéu vin dé phirc tap,
ly thd va quan trong can dwgc nghién clru ti€p
theo.

Vung nghién ctru dwgc gidi han béi déi khau
Séng Ma phia dong bac va hé dit gdy Rao Nay &
phia tdy nam, thuéc mét phan ctia hé uén nép
Truwong Son.

Vé mat ciu tric dia chit khu vuec, ro rang
viing nghién ctru clia dé 4n ndm & vi tri “ban 1&”
gilta cac terrane Hoa Nam va Pong Dwong
(Indosinia) ma cho dén thoi diém hién tai sw ghép
néi gitra hai terrane nay xay ra trong thoi gian nao
van con nhiéu y kién chwa théng nhat.

Trong cong trinh “Day ngang cac thanh hé dia
chit va dia dong luc Viét Nam” (Nguyén Xun
Tung, Tran Van Tri va nnk,, 1992), khu vic nghién
ciru dwoc quan niém la “bon triing prerift Sim
Nwa - Hoanh Son”.

Theo Metcalfe (1995), Tran Van Tri (1977),
Gatinski (1985) terrane Hoa Nam gin két vé&i

terrane Dong Dwong trong khoang Devon muon -
Carbon sém (D3 - C1) doc theo d&i khau Séng Ma.

Gan day nhat, Carter va nnk. (2008) dwara y
ki€n cho ring terrane Hoa Nam gin két voi
terrane Déng Dwong vao cudi Silur - du Devon (S
- D1) do sw khép kin dai dwong Prototethys
(twong ting véi dai dwong lapetus & Chau Au), sau
d6 toan bd khu vuc bi anh hwdng kién tao nhiét
cla qua trinh tao nui Indosini xay ra & phia tay do
sw gan két dung do giita terrane Sibumasu (Shan -
Thai) véiria tAy ciia Dong Dwong khi d6 da gin két
lién hoan véi terrane Hoa Nam tir Devon sém.
Chinh s kién kién tao nhiét nay c6 1& gin lién véi
sw hién dién ctia plume manti dang lén gay tai
nong chay vo (anatexic) dé tao ra nhirng t6 hop
magma twong phan kiéu Ndi Chua - Phia Bioc, Phu
Loc - Hai Van, Kon Kbang - Plei Manko mang dac
trung dia hda cta kiéu magma tao nui déng va
cham mang. Pay la mét quan diém rat ding quan
tam nghién ctru vi kha phit hop véi nhitng dan liéu
vé dia tAng, cd sinh vat va tudi déng vi hién co.

Trong cong trinh nay, khu vuc nghién ctru
trong giai doan Mesozoi dwgc quan niém la mot
bo6n rift ndéi mang, dwoc cdu thanh béi cac tram
tich luc nguyén, nti ltva - xAm nhép c6 tudi Trias 1a
chtiy&u nam chéng gdilén méng khong dong nhat.
Vao cudi Trias, bién rat khoi bon triing, dé lai trim
tich can luc dia, luc dia vun thé mau do6. Hoat dong
tao nui Indosini tiép dién trong Trias muon - Jura
gitra, hinh thanh cac mién nang va cic triing molas
chira than tudi Nori - Ret twéng ddm ho (limnic)
dwéi dang cac dia hao va twdng ven b, bién nong
(paralic) cling v&i qua trinh bién thodi lui vé phia
nam Viét Nam trong mién khi hiu nong am.

Trong dién phin b6 ctia hé ting cé cac hé
théng dut gy phwong chu yéu Tay Bic - Dong
Nam, déi khi & kinh tuyén.

3. Dic diém thach hoc

Cac thanh tao ndi ltra trong hé ting Pong Trau
dwgc ciu thanh bédi basalt porphyrit, andesit
porphyrit, dacit porphyr, ryolit porphyr, porphyr
thach anh va tuf cda ching.

Trén co s& phan tich twéng thach hoc - ciu
truc, cac thanh tao nui Itra dworc chia ra cac twéng:
twéng phun nd, twéng phun trao thuc sw, twong
hong va twéng a nui ltra.

*Cdc dd thudc twdng phun né
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- Tuf aglomerat it phé bién, chi gip & xung
quanh cac trung tdm nui lra vung Ky Anh (Ha
Tinh), Hoang Mai (Quynh Lwu, Nghé An), Ctra Pat
(Thwong Xuan, Thanh Hoéa). P4 c6 mau xam, xam
xanh, ciu tao khoi hodc dinh hwéng. Thanh phan
manh vun (70 + 80%) gom ryolit, dacit, tuf ryolit,
cat két, bot két. Kich thwéc manh vun tir 1 + 2cm
dén 5 + 10cm, ddi khi t¢i 20cm, d6 mai tron trung
binh, dd chon loc rat kém. Nén (20 + 30%) 1a tuf

Anh 1. Bd basalt porphyrit hé ting Pdng Trdu cé
kién triic porphyr véi nén hyalopilit bi bién déi
carbonat héa, chlorit héa, cdu tao khéi. Nicon (+).
Vét 16 MZ.3012. Ngwoi chup: Cao Thi Thiiy Binh.

Anh 3. Bd dacit porphyr hé ting Pong Tréiu c6
kién triic porphyr véi nén vi hat, hat nhé, cdu tao
khoi. Nicon (+). Vét 16 MZ.2080. Nguoi chup: Cao

Thi Thuy Binh.

vun da - khoang vat gobm thach anh, felspat, da
silic, quarzit, da nui Itra felsic va thiy tinh nui ltra
bién doi.

- Tuf dam két basalt, tuf dam két andesit (theo
dwdong 6t6 Nhw Thanh - Nhw Xuan va duwong 6t
507) mau xam, xdm xanh nhat, kién tric manh
vun, ciu tao khéi. Thanh phan (%) manh vun (55
+ 65) gbm basalt, andesit, plagioclas, thiy tinh ndi
Itra, trAm tich, kich thwéc manh vun

Anh 2. Bd andesit porphyrit hé ting Péng Trdu cé
kién triic porphyr v&i nén vi tinh, thily tinh bi bién
déi, cdu tao khoi. Nicon (+). Vét 1o MZ.2168.
Ngwoi chup: Cao Thi Thily Binh.

Anh 4. Bd porphyr thach anh bi bién déi c6 kién
triic porphyr véi nén hat nhé, cdu tao dinh hudéng
ctia hé tdng Pong Trdu (T2a dt). Vét 16 MZ.1130.
Nguwoi chup: Cao Thi Thily Binh.
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ttr (0,3 + 2)mm cho dén (5 + 10)mm, d6 mai
tron va chon loc rat kém. Nén (35 + 45) tro bui nti
Itra bi phan huy, bién d6i thanh silic, chlorit,
carbonat. Khoang vat phu apatit, quang.

- Tuf vun khodng vit mau xam, kién tric
manh vun, ciu tao khoi hodc dinh hwéng. Thanh
phan (%) manh vun (35 + 45) gom: Felspat, thach
anh, khodng vat mau bi bién déi. Kich thwéc manh
vun 0,5 + 4mm, d6 mai tron, chon loc kém. Nén (55
+ 65) tro bui thuy tinh nui Itra bi phin hiy, bién
doi thanh sét, silic, chlorit, sericit. Khodng vat phu
zircon, apatit, quang.

- Tuf vun d4 - khoang vat mau xam, xam phét
luc, kién tric manh vun, cdu tao khéi. Thanh phin
(%) manh vun (60 + 70) gobm ryolit, dacit, trachyt,
da silic, quarzit, da voi, felspat, thach anh. Kich
thwé'c manh vun 0,15 + 0,5mm, d6 mai tron, chon
loc kém. Nén (30 + 40) tro bui thiy tinh nui Itra bi
bién doi thanh silic, sét, chlorit. Khodng vat phu
zircon, turmalin, quang.

*Cdc dd thudc twong phun trao thwce sw

- Basalt porphyrit mau xam den, xdm phét
luc, kién tric porphyr véi nén kién tric hyalopilit,
ciu tao khéi. Thanh phian (%) khoang vit gom ban
tinh (5 + 7) plagioclas, pyroxen. Nén (93 + 95)
gom plagioclas, pyroxen, thdy tinh (anh 1).

- Andesit porphyrit mau xam, xam phét luc,
kién tric porphyr v&i nén vi tinh, thiy tinh bi bién
d6i, ciu tao khoi. Thanh phan (%) khoang vat gom
cac ban tinh (3 + 7) plagioclas, pyroxen. Nén (93 +
97) gom plagioclas, pyroxen, thiy tinh bién ddi
(Anh 2).

- Dacit porphyr mau xam, xam tro, kién tric
porphyr vé&i nén kién tric felsit, vi kham, cau tao
khéi. Thanh phén (%) khoang vét ban tinh (15 +
30) gobm plagioclas, thach anh, pyroxen thoi. Nén
(70 + 85) gém felspat, thach anh, biotit. Khoang
vt phu zircon, apatit, turmalin, quing (Anh 3).

- Ryolit porphyr mau xam, xam sang, kién tric
porphyr v&i nén kién tric vi kham, felsit, ciu tao
khoi hodc dinh hwéng. Thanh phin (%) khoang
vat ban tinh (15 + 35) gbm orthoclas, plagioclas,
thach anh, biotit. Nén (65 + 85) gbm felspat, thach
anh, biotit. Khodng vat phu la zircon, apatit, sphen,
quang.

- Porphyr thach anh mau xdm, kién tric
porphyr v&i nén kién tric felsit, ciu tao dang dong
chdy. Thanh phin (%) khoang vt ban tinh (6 +
10) 1a thach anh, felspat. Nén (90 + 94) gom cac vi

tinh thach anh, felspat. Khoang vat phu zircon,
quing (Anh 4).

* Cdc dd thudc twdéng hong.

Ryolit porphyr mau xam, xam xanh, kién tric
porphyr véi nén Kién tric vi kham, vi hat, cdu tao
khéi. Thanh phin (%) khoang vit ban tinh (30 +
35) gbm orthoclas, plagioclas, thach anh. Nén (65
+ 70) gbém felspat, thach anh, biotit. Khoang vat
phu zircon, quang.

*Cdc dd thugc twong d nui lItra:

Cac da thudc twéng nay gom dacit porphyr,
ryolit porphyr mau xam, xam sang c6 s6 lwong va
kich thwéc ban tinh 1é6n hon cac da cung loai thudce
tudng phun trao thyc sw. Quan hé véi cac da thude
twéng phun trao thwc sy 1a chuyén tiép hoac
xuyén cat. Thanh phan (%) khoang vat ban tinh
(25 + 30) gom felspat Kkali, plagioclas, thach anh,
biotit. Nén (70 + 75) gobm thach anbh, felspat, biotit
dang vi hat, hat nho. Pa c6 kién tric porphyr véi
nén kién tric vi hat, hat nho.

Nhin chung, cic da ni Itra déu bi bién ddi &
murc d6 khac nhau, manh mé nhat & canh cac duit
gdy, cac mach thach anh, thach anh - sulfur. Cac
hién twong bién d6i cha yéu la thach anh hoa,
sericit hoa, argilit hoa, it hon la berezit héa. Cac td
hop cong sinh khoang vat chi yéu la thach anh +
sericit + pyrit + carbonat; albit + epidot + chlorit +
carbonat + pyrit.

4. bic diém khoang vat

- Felspat kali: C6 hai thé hé sinh thanh: ban
tinh va vi tinh & nén. Ban tinh c6 dang tim ngan,
dang tru hoac tha hinh véi kich thwéc tir (0,15 x
0,5)mm dén (0,5 x 0,7)mm, khdng mau, nhirng noi
bi pelit héa c6 mau xam ban, doi khi chira cac
khoang vat nhw thach anh, plagioclas, biotit,
turmalin. Chiét suit thdp Ng = 1,520 - 1,534; Np =
1,516 - 1,528, mau giao thoa xam bic 1, song tinh
don gian, ciu truc pertit. Thanh phan héa hoc (%)
Si0z: 64,18 + 64,95; Al,03: 18,0 + 18,33; Fe,0s:
0,06 + 0,35; Na;0: 0,63 + 1,89; K;0: 14,3 + 14,5
thudc orthoclas. O nén felspat kali dwéi dang vi
tinh tao thanh khoi dic xit, khéng phan biét v&i
plagioclas. Felspat kali thwong bi pelit héa, sericit
héa. O nhitng noi bi bién ddi nhiét dich manh mé
bi thay thé gan nhuw hoan toan béi sericit, thach
anh, pyrophilit.



Bui Thanh Vén va nnk./Tap chi Khoa hoc Ky thudt Mé - Pia chdt 58 (5), 235-250 241

- Plagioclas c6 hai thé hé ban tinh va vi tinh &
nén. Trong basalt porphyrit va andesit porphyrit
ban tinh c6 dang tdm (0,15 x 0,2)mm - (0,42 X
0,48)mm va dang tru (0,12 x 0,98)mm. Khéng
mau, mau giao thoa xam bac 1, c6 song tinh don
gian hodc song tinh da hop; thudc diy andesin -
labrado (No 37 - 50); & nhitng noi bi bién déi la
oligioclas (No 15 - 28). Plagioclas dang vi tinh, v&i
nén thuy tinh mau xam toi. Plagioclas bi albit hda,
epidot - zoisit hoa, chlorit hda, carbonat héa tirng
phan hodc dwoc thay thé hoan toan bdi tip hop
khoang vat trén.

Trong cac da dacit porphyr, ryolit, ryolit
porphyr ban tinh plagioclas c6 dang tim, dang tru
(0,2 x 0,5)mm - (0,6 x 0,9)mm, khéng mau, chiét
suit Ng = 1,540 - 1,552; Np = 1,531 - 1,546, mau
giao thoa xdm bac 1, song tinh da hop, doi khi c6
ciu tao déi (& dacit). Plagioclas thudc day albit -
oligioclas - andesin (No 3 - 34). O nén plagioclas

dang vi tinh. Plagioclas thwong bi sericit hda,
epidot - zoisit hda, chlorit héa, carbonat héa tirng
phan, doi khi dwgc thay thé hoan toan béi tip hop
khoang vat trén.

- Thach anh thwdng gap trong ryolit porphyr,
ryodacit porphyr, dacit porphyr, porphyr thach
anh. Ban tinh c6 dang kha ding thudc, méo mo,
dwong ranh gi¢i thwdng bi gdm mon “viing vinh”,
kich thuéc (0,15 + 2,5)mm thudng bi nirt né, tit
1an séng. O nén thach anh dang vi hat.

- Biotit thwong gdp trong ryolit porphyr,
ryodacit porphyr & dang ban tinh va dang vay &
nén. Ban tinh c6 dang tim, lang tru (0,2 + 0,3)mm,
c6 cat khai thanh theo phwong kéo dai cua tinh
thé, mau niu, da sic theo Ng - nau, Np - vang, mau
giao thoa xanh bac II. O nén biotit c6 dang vay nha.
Biotit thuwdng bi chlorit héa tirng phan hoac thay
thé hoan toan bang chlorit.

Bdng 1. Bdng ham lwong (%) nhém nguyén td chinh ctia thanh tao nili ltva hé ting Pdng Trdu.

STT S8 hiéu mau Si02 Al>03 Fez03 FeO MgO Ca0 Na.0 Kz0
1 |MZ1285 50.08 |15.13 1.56 6.68 6,6,4 9.21 2.69 0.51
2 |MZ1286 50.40 |15.75 1.55 6.78 6.70 1048 |2.14 0.98
3 |MZ2021 50.88 [14.48 |0.95 8.17 3.10 6.38 4.08 2.18
4 |MZ2170 51.54 |15.77 [1.92 711 6.19 6.83 4.87 0.83
5 |MZ2169 51.56 |1540 |1.83 6.05 6.05 7.28 3.62 1.24
6 |MZ1279 51.60 [16.91 1.67 6.79 3.15 5.83 3.25 1.62
7 |MZ1268 55.80 [13.62 |2.67 7.82 3.00 5.48 4.01 2.28
8 |MZ2162 56.70 [15.10 |1.70 6.89 2.70 3.72 5.93 0.73
9 |[MZ2164 5692 |1492 |2.42 4.22 2.80 5.18 1.42 3.97
10 |MZ2019 57.60 [14.29 |[1.15 6.69 3.36 1.67 5.64 0.34
11 |MZ2201 65.80 |12.28 ]0.81 5.24 1.53 1.63 1.75 4.01
12 |MZ2070 66.54 |13.02 |2.30 2.97 2.17 1.88 3.37 3.98
13 |MZ1271 66.80 [12.80 ]0.97 3.45 0.92 2.39 1.36 5.13
14 |MZ3013 67.00 |12.57 ]0.73 3.86 1.24 2.71 3.46 3.90
15 |MZ2080/1 68.20 |13.55 1.44 3.82 1.24 3.04 2.45 3.90
16 |MZ2078 69.24 (1343 |0.67 3.07 0.10 2.75 3.13 4.49
17 |MZ2051 69.28 |13.58 [1.00 2.52 0.99 2.32 3.44 4.04
18 |[MZ2003 69.86 |13.02 |2.00 2.04 1.00 2.30 2.64 4.42
19 |MZ2150 70.12  |13.25 1.06 3.00 0.79 1.03 2.61 5.05
20 |MZ1266 70.60 ]12.83 1.80 1.91 0.81 1.14 1.37 5.06
21 |MZ2039 71.06 |13.45 1.70 1.01 0.63 0.83 1.54 5.82
22 |MZ2145 7110 ]13.18 |1.74 1.02 0.66 0.88 1.44 6.20
23 |MZ2013 7134 ]12.29 |1.80 3.03 1.96 0.43 3.08 1.85
24 |MZ2055 7216 ]13.80 1.08 0.61 0.45 0.95 1.78 7.12
25 |MZ1268 73.04 [12.05 |0.57 1.96 0.51 1.28 1.70 5.62
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Hinh 2. (a, b, ¢, d, ¢, f). Biéu do twong quan Al203, (Fe203+Fe0), MgO, Ca0, Na20, K20/ SiO2 ctia cdc dd
nti ltra hé tdng Pong Trau.

- Pyroxen gdp trong basalt porphyrit, andesit
porphyrit, dacit porphyr, dwéi dang cac ban tinh
va hat nhé & nén. Ban tinh c6 dang tim (0,23 x
0,38)mm, dang tru (0,12 + 0,48)mm bj nitt né, doi
khi c6 hai hé thong cat khai gan vudéng géc, doi khi
¢6 song tinh don gian. Trong dacit porphyr ban
tinh pyroxen c6 mau nau, giao thoa vang bac I, tit
ding (cNg = 0) la hypersten, con trong basalt
porphyrit, andesit porphyrit pyroxen khong mau,
mau giao thoa xanh bac II, cNg = 35 - 400 Ia

diopsid. & nén pyroxen dang hat nhé 1ap diy vao
khoadng tréng gitra cac tinh thé plagioclas. Nhin
chung pyroxen it bi bién doi, d6i khi bi chlorit héa

5. Pac diém dia hoa

*Nhém nguyén té chinh:

Cac da nui Ira c6 ham lwong SiO; dao dong
lém (50,08 + 73,04%) (Bang 1). Ham lwong (%)
trung binh ctia cic da mafic, trung tinh, felsic lan
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lwotla 51,01; 56,75; 69,47. Ham lwong Al,03, MgO,
Ca0, Na;0, (Fe;03 + Fe0) cda cac da ty 1€ nghich
v&i SiO2 va K20 ty 1€ thuan véi SiO; (Hinh 2); natri
troi hon kali véi cac da mafic, trung tinh va nguworc
lai & cac da felsic (Hinh 3). Ching tao thanh day
phan di basalt - andesit - dacit - ryolit, c6 chung
nguén goc, dwoc thé hién qua gia tri trung binh
cla cic ty 1é La/Ce va Ce/Yb kha gan giii nhau:
0,61 va 16,75 (basalt - andesit); 0,77 - 17,80
(ryolit).

TAt ca cac d4 c6 chi s6 sat cao (Fe* > 60), loat
a kiém (Al < 1). Cac da mafic va trung tinh c6 chi
s6 bao hoa nhom (ASI) trung binh nhém (ASI < 1),
cao calci (CAI > 0,6), con cac da felsic c6 chi s bao
hoa nhém tir trung binh nhém (ASI < 1) dén bao
hoa nhém (ASI >1).

Trén cac biéu do (Naz0 + K;0) - Si0,, Naz0 -
K,0 - Ca0, K0 - SiO,, AFM duoc biéu dién ctia cac
nui Ira roi vao cac truedng: basalt, trachybasalt,
andesito basalt, andesit, trachyandesitobasalt,
trachyandesit, dacit, ryolit, sodic, potasic, trung
binh va cao Kali, tholeit va kiém - v6i (Hinh
4,5,6,7).

Na20+K20 (%)
16

+
A/NK
3 — +
| Metaluminous Peraluminous
+
+
2 —
+ + ¥
! £
pt ey
-#_ ‘ +
1 —
Peralkaline
T T T T T 1
o 1 2

3
A/CNK (ASI)

Hinh 3. Biéu do twong quan giira chi s6 kiém (Al)
va chi s6 bdo hoa nhém (ASI) phdn chia cdc loat
magma (theo Maniar va Piccolli, 1989) ctia cdc dd
hé tdng Pong Trdu (Metaluminous: Trung binh,
Peraluminous: Bdo hoa nhém, Peralkaline: Kiém).

12 -

10 —

B: Basalt

O1: Basalt andesit
0O2: Andesit

O3: Dacit

R: Ryolit

S1: Trachybasalt
So: Basaltic -
Trachyandesit
S3: Trachyandesit
T: Trachyt

U4: Basanit

Us: Phonotephrit

35 39 43 a7 51

67 71 75 79

SiOy (%)

Hinh 4. Biéu do (Na20+FeOQ) - SiO2 phdn loai va goi tén dd (theo Le Bas, 1986) cho cdc dd niii
Itra hé tdng Pdng Trau.
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NayO

Potasic
A

Ko0 cao

Hinh 5. Biéu do K>0 - Na20 - Ca0 phdn phdn chia
cdc logt magma (theo Poldervaart va Green,
1958) cho cdc dd nuii Itka hé ting Péng Trdu

(Sodic: Loat natri, Potasic: Loat kali).

K20 (wt %)

6.0 |

20

o0 45 50 55 60 65 70 75
SiOy (wt %)
Hinh 6. Biéu do KO0 - Si;0 phdn phdn chia cdc loat
magma (theo Le Maitre, 1989) cho cdc da niii ltra
hé tang Bong Trau ( high-K: Cao kali, Medium-K:
Trung binh kali, Low-K: Thdp kali).

M

Hinh 7. Biéu do AFM phdn chia cdc loat magma (theo Irvine va Baragar, 1971) cho cdc dd nili
Itra hé tdng Ddng Trdu (TH: Loat tholit, CA: Loat kiém voi).

* Nhom nguyén t6 hiém, vét

Ham lwong nhom nguyén té vét dwoc trinh
bay & bang 2, 3.

- Cac da c6 tong ham lwong trung binh dat
hiém (ZREE) tang din tir mafic (69,45ppm) qua
trung tinh (148,95ppm) dén felsic (249ppm); giau
dit hiém nhe (LREE) so véi dat hiém ndng
(HREE), dugc thé hién qua gia tri trung binh cua
cac ty 1é (La/Lu)N va (Ce/Yb)N nhw sau: 6,03 va
3,97 d6i vdi cAc da mafic, 6,63 va 4,42- cac da
trung tinh, 10,47 va 5,11- cac da felsic; dwong biéu

dién déc tiru trai qua phai va c6 di thwong am Eu
(Hinh 7).

- Theo dwong phan bd ham lwong nhém
nguyén t6 vét khac d6i sanh véi basalt séng nai dai
dwongkiéu binh thwong (N-MORB), cac da ndi lira
c6 ham lwgng cao clia cac nguyén t6 wu da ion 16m
(K, Rb, Ba, Th) so v&i cac nguyén t6 bén virng cao
(Zr, Hf, Ti, P), c6 cwc tiéu Sr va Ti, dic biét Ta cé di
thwong am, con Nb c6 di thwdng dwong (Hinh 8).

Nhirng dac diém trén ctia cac da trong t6 hop
kha twong dong véi cac da nui Iiva sinh thanh
trong rift noi luc.
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Bdng 2. Bdng ham lwong (ppm) nhém nguyén té ddt hiém ctia thanh tao nii ltka hé tdng Pong Trdu.

STT | S6 hiéu mau La Ce | Nd | Sm Eu Tb Dy | Yb Lu

1 MZ2013 50.3 |[107 |56 8.59 |1.38 |1.92 |81 |6.77 [0.9

2 MZ2019 209 |61 |29 429 1136 |0.99 |3.21 |3.22 |0.49

3 MZ2021 19 41.5 3.56 [0.88 [0.84 |4.44 |2.03 |0.67

4 MZ2070 40.9 ]70.2 |39 6.1 1.49 |0.77 |6.58 |3.64 |0.65

5 MZ2078 37.2 |81.6 |33 6.27 |1.67 092 |591 [3.77 |0.63

6 MZ2080/1 395 |68 |51 6.11 |1.52 |1.19 |5.22 (4.8 |0.6

7 MZ2145 137 |108 [45.3 |6.1 0.6 1.56 |8.39 |6.41 |0.73

8 MZ2150 144.5 |126 |47.6 |8.27 |14 195 |10.6 |6.6 |0.87

9 MZ2162 36.5 |57 |[24.2 |3.88 |1.16 |1.2 5.01 |3.07 |0.5

10 |[MZ2164 389 |73 [39.4 |3.95 |1.02 [1.55 [4.99 |3.79 |0.58

11 |MZ2165 44 90 478 |7.1 2.87 |1.21 |6.03 |3.92 |0.77

12 |MZ2166 87 243 |103 |11.7 |2.16 |2.14 |11.2 |9 1.1

13 |MZ2168 441 |65 |43.2 |5 144 |1.09 |63 |4.78 |0.73

14 |MZ2169 342 |46 |219 |2.84 |1.14 |1.09 |3.81 [3.57 |0.65

15 |MZ2170 40.3 |45 |23.5 |3.66 [0.93 |0.83 |6 3.3 10.42

16 |MZ3039 129 |127 |45.3 |6.81 |1.06 |1.55 |7.22 |3.42 |0.6

Bdng 3. Bdng ham lwong (ppm) nhém nguyén t6 vét ctia thanh tao niii ltka hé tdng Péng Trdu

TT|S6 hiéu miu |Sr K Rb |[Ba |Th |Ta |Nb Ce |P Zr |Hf |Sm |Ti [Y |Yb
1 |MZ2013 8.21 |17438|225 1682 |33.2|1.39(44.5 |107 |799 |246|9.73|9.15|2413|63.1|6.77
2 |[MZ2019 11.08|1252 |35 [395 |8.3 |0.51|94.7 |61 |1368|333|3.97|4.87|5415|31.8|3.22
3 |MZ2021 22.75|15565/48 |891 |12.7|0.63|140 |41.5 105 |2.29|3.56(4828|18.5|2.03
4 |MZ2070 12.77|31158(145 |1003|30.3|1.17|32.6 |45 88 |5.93|3.66|2799|36.9|3.64
5 |[MZ2078 11.66|35862|167 |1058|33.4|/0.88|74.8 [81.6 187 15.59|6.27(1837|37.2|3.77
6 |MZ2080/1 |11.24/34909|198|1026|28.1|1.28|169 68 89 [4.47|6.11|3062|43.1|4.8
7 |MZ2145 0.44 |31358|397|519 |34.6]|1.1 [28.6 |108 |428 |22418.73|6.1 |1565|52.2|4.8
8 |MZ2150 0.44 |28245|2711818 |27.1]|1.3 |63.2 |126(809 |176|11.1|8.27|2216|55.7|6.41
9 |MZ2170 48.78|6889 |44 |230 |5.6 |0.2 |116.30|45 |995 |188|3.55|3.66(3065|29.1|3.3
10 |[ML16/1 209 |4.5 1121682 |17 |1.43|15.6 [69.7|0.2 |167 |3.44|6.81|3606|31.3|3.42
11 [ML2186 302 [4.72 |148 640 [19.2]/1.11|13 67.3|10.17 |245 |4.6 |6.66/5038|30.5|3.11
12 |MX430 435 [3.75 |75.6/1448|34 |0.12|2.13 |127|0.24 |21.9|0.64|10.4|0.8 |39.8|3.5
13 |MX464 278 |4.83 1771866 [20.2]/0.15]1.54 |1220.24 |29.1|0.59]9.7 |0.6 |40.6|3.6
14 MX491 246 |3.75 (190(1653|39.9/0.09|0.56 |107|0.08 |14.3]|0.46|7.04|0.1 |42.8/3.41
15|MZ2162 18.9 |5976 |37.5/509 |8.3 |0.46|184 57 11321|189 |4.03|3.88|5530(33.3|3.07
16 |[MZ2164 12.3 32954227 |758 [10.3|0.64|105 73 11033281 |4.97|3.95|3300(40.1|3.79
17 |MZ2168 41 |18926|116 |641 |14.4|0.7 |166 |65 |1336|167 |5.93|5 6404|52.9/4.78
18 |MZ2169 39.3 [10293|50 |239 |7.3 |0.38/270 |46 |859 |182|3.06|2.84|3347|43.7|3.57
19 |MZ1286 23.4 |8134 |69 |404 |4.8 |0.38|372 |34 [890 |193|3.41|2.86|3565|35.8|4.09
20 |MZ2200 57.1 |30184|246|735 |20.1|1.66|24 105|873 |47.7|7.69|8.36|1662(27.6|2.71
21|MZ2237/1 |32.3 |28850|256 719 |21.6|1.28|27.2 |83 73.7|6.77(4.37|889 |15.7|1.91
22 |MZ2262 109 |33236|223 (620 |23 |1.2 |33.4 |95 76.5|3.51]9.75|2368|27.3|3.16
23 |MZ2263/1 |103 |31911|203|507 |21.4|1.38|42.6 |77 71 |7.94/6.32|2701|33.1|3.95
24 |MZ3039 10.31|/18756|441 |455 |45.1]1.8 |36.2 |127|850 |204|7.74|8.77]1940|57.3]6.53
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Hinh 8. Biéu do phdn b ddt hiém theo chondrit
(Nakamura, 1974) ctia cdc dd nuii ltra hé tdng
Dong Trau.
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Hinh 9. Biéu do phdn bo cdc nguyén td khéng
twong hop doéi sdanh véi basalt séng nili dai dwong
kiéu binh thwong (N-MORB) (theo Pearce, 1983)
ctia cdc dd nui ltra hé tdng Dong Trdu.

MZ-2013
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Hinh 10. Biéu do Concordia tinh tudi thanh tao cta ryolit cua hé tdng Pong Trdu.

* Nhém nguyén té déng vi

Két qua phéan tich dong vi Rb-Sr, Sm-Nd cta
ryodacit, ryolit cho thiy ty 1é 87Sr/86Srg) kha cao,
dao dong trong khodng 0,7151- 0,7195; gia tri
eNd(o) =-9,11 + -12,7 (Nguyén Vin Thanh, Nguyén
Dirc Thing, 1999; Nguyén Minh Trung, 2007;
Tran Trong Hoa va nnk, 2008), chirng té cac thanh
tao felsic cua td hgp c6 ngudn goc vo.

Nguon goc tir vat liéu vo luc dia dwdi/ gitra
Vi ty 1€ 87Sr/86Sr ;7=0,7121 va 0,7151 cda granit
Song M3 va nui Itra hé ting Déng Trau cling dugc
Rollinson (1996) ghi nhan.

6. Vi tri tudi va méi treong dia dong luc

6.1. Vi tri tudi

Trong qua trinh nghién ctru, tip thé tic ga da
phan tich tu6i ddng vi U-Pb xac dinh bang phwong
phap LA-ICP-MS cta cac thanh tao phun trao
ryolit phan bé trong mot sé mat cat tram tich xen
phun trao cda hé ting Dong Triu trong bon triing
Mesozoi Bac Trung Bd. K&t qua cho thiy phan tich
cac thanh tao ryolit thudc hé tang Pong Trau c6
khoang tudi tir 229,2 +1,5 triéu nam cho dén
245,53+0,56 triéu nam, trung binh 240 triéu nam
(Hinh 11), twong Gng Trias sém- mudn. Cu thé,
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trong 20 hat zircon dwoc chon ctia mau MZ. 2013
huyén Ky Anh, tinh Ha Tinh dé phan tich tudi
thanh tao déu c6 dang lang tru va phan déi thanh
nét (Anh 5). Trong s6 d6 ¢6 17 hat zircon cho tudi
206Pb/208U dao dong tir 233 + 244tr.n, hai hat
zircon khéc cho gia tri tudi khoang 355tr.n va mot
hat c6 chira nhéan di s6t cho tu6i 916tr.n twong trng
vGi Neoproterozoi. VAy gia tri tudi trung binh
241tr.n dwgc cho la tudi két tinh cta da (Hinh 10).
biéu nay phu hop véi cic tai liéu da cong bo truwde
va tudi hoa thach di xac dinh truée day.

Nhuw vdy, tudi thanh tao cua hé ting Pong
Trau xép vao Trias trung (Tza) nhw tailiéu da cong
b6 va dang dwoc str dung.

Cac thanh tao basalt, ryolit, andesit, dacit ctia
t6 hop nam xen kep trong tram tich luc nguyén
chtra héa thach Ctc d4, Chan riu tudi Trias gitra-
Anisi.

Tuéi dong vi U-Pb zicon (LA-ICP-MS) cia
dacit, ryolit 1a 228 + 1,3Tr.n; 141,04 +0,97Tr.n;
245,53 £0,56Tr.n.

T nhitng dan liéu trén, tudi cta té hop basalt
- ryolit trong hé ting Pong Trau 1a Trias gitra.

Anh 5: Cdc hat zircon vi tri diém phan tich tudi thanh tao ca ryolit hé ting Péng Trdu. Mdu MZ.2013, huyén

Ky Anh, tinh Ha Tinh.

2T MZ-2078 235 § MZ-2080-1

[ gz s - - Mean=2292+15
252 Man= 2558056 || s omn 1
20 | MEWD=13 T 1
2 | 231 4 T
zqﬁ-llll | — I!I 229 1
244 | | I | I vl T 1
| 225 4 L .
240
53 | 223 4 - *
796 2

Hinh 11. Biéu do tinh tudi ddng vi cdc dd ryolit hé ting Pong Trdu.
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(theo Pearce, 1984) ctia cdc dd ntii ltva hé tdng
bdng Trdu (ORG: Granit séng nti dai dwong, VAG:

Granit cung nti ltra, WPG: Granit ngi mdng).
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Hinh 13. Biéu d6 Rb - (Y+Nb) phdn chia cdc kiéu
magma (theo Pearce, 1984) cua cdc dd ntii Itra hé
tang Pong Trau (Syn_COLG: Déng va cham, Post--

_COLG: Sau va cham).
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Hinh 14: Cot dia tdng cdc mdt cdt hé tdng Pong Trdu.
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6.2. Méi trwong dia dong luc

Cho dén nay con nhiéu y kién khac nhau vé
moi tredng dia dong lue sinh thanh cac thanh tao
nui Itra trong bon triing Mesozoi Bic Trung Bo:
vong chong (Dovjikov va nnk, 1965), rift luc dia
(Nguyén Xuan Tung, Tran Van Tri va nnk, 1992),
ki€u cung dao hodc ven ria luc dia tich cwc (Tran
Trong Hoa, 1996), rift ndi luc Hoanh Son (Nguyén
Dtrc Thang, Pham Pinh Trwdéng, 1997), cung dao
(Lan va nnk, 2003), rift ndi luc sau va cham
Mesozoi (Tran Van Tri, Vi Khiic va nnk, 2009), sau
va cham mang (Bui Minh Tam va nnk, 2010).

Trén co s& dac diém thach hoc, dia héa, ching
toi cho rang, cac thanh tao nui Itra trong hé ting
DPong Trau la sdn phadm clia magma ngudn vé gan
chat véi sw hinh thanh hé rift néi luc SAm Nwa-
Hoanh Son trong béi cdnh kién tao sau va cham
gitra dia khu Viét- Trung va Pong Dwong.

Trén biéu d6 Nb - Y va Rb - (Y+ Nb) diém biéu
dién ctia d4 nui Itra roi vao cc trudng granit ndi
mang (WPG) va sau va cham (Hinh 12, 13).

*Hoat dong nui ltra

Cac thanh tao nui Itra dwoc thanh tao trong
moi treomg dwdi nwde va trén mat dat. Chang la
san pham ctia hoat dong nui Itra ki€u dang dwong
(khe nirt) va kiéu trung tdm, tao ra cac dong, cac
16p phu day tir vai chuc mét dén vai tram mét
thudc cac twéng phun no, phun trao thuc su.

Hoat dong nui Ira c6 cwong do khac nhau:
ménh liét (phun né, tao ra cdc d& manh vun) hoac
ém dém (tao ra cic dong dung nham - twéng phun
trao thuc su); thoi gian hoat dong lau dai (tao ra
céc ting d4 nui Itra day) hodc ngén (tao cac lop da
nui ltra moéng). Hoat ddng ndi ltra 6 thé xay ra mot
l4n hodc nhiéu lan (hoat dong, sau d6 ngung nghi
va hoat dong tré lai) dwoc thé hién qua cac 16p,
ting da nui lra xen trong tram tich hodc cac 16p
kep tram tich mdng xen trong cac da nui ltra (Hinh
14).

7.Két luan

Cac thanh tao nui lra trong hé ting Pong Trau
dwoc ciu thanh bdi cadc da basalt porphyrit,
andesit porphyrit, dacit porphyr, ryolit porphyr,...
va tuf clia ching. Cac thanh tao nui Itra ¢ chiéu
day tlr vai chuc mét dén vai trim mét, nam & phan
dwdi, phin giita va phin trén ctia mat cit. O nhiing
tAng ndi ltra day c6 khi xen kep céc 16p tram tich

day tir vai mét dén vai chuc mét. Trén co s& phan
tich twéng thach hoc - cu tric, cac thanh tao ndi
Itra dwoc chia ra cac twéng: twéng phun né, twéng
phun trao thyec sy, twéng hong va twdng 4 nui Itra.
Chung tao thanh day phan di basalt - andesit -
dacit - ryolit, c6 chung nguén géc. Nhin chung, cac
da nui ltra déu bi bién ddi & mirc d6 khac nhau. Cac
hién twong bién d6i cha yéu la thach anh hoa,
sericit héa, argilit hoa, it hon 1a berezit héa. Cac to
hop cong sinh khoang vat chi yéu la thach anh +
sericit + pyrit + carbonat; albit + epidot + chlorit +
carbonat + pyrit. Trong dé cic thanh tao basalt va
andesit mé&i dwoc phat hién chu yéu & hai ving
Nhw Xuan va Thwong Xudn (Thanh Héa). Ching
thudc loat tholeit va kiém-véi, dwoc sinh thanh tir
dung thé magma cé nguén vo luc dia dudi/gitra.
Tudi dong vi U-Pb zircon (LA-ICP-MS) cua dacit
porphyr va ryolit porphyr la 228tr.n, 241tr.n va
245tr.n. Cac thanh tao nui Itva trong hé ting Pong
Trau la sdn phdm clla magma ngudn vo gan chit
v&i sw hinh thanh hé rift ndi luc Sim Nwa - Hoanh
Son trong boi canh kién tao sau va cham gitra dia
khu Viét - Trung va Péng Dwong. Hoat dong nui
Itra c6 cwong do khac nhau va c6 thé xdy ra mot
l4n hodc nhiéu lan, dwoc thé hién qua caclop, ting
da nui Itva xen trong tram tich hodc cac 16p kep
tram tich méng xen trong cac da nui ltra
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ABSTRACT

The volcanic formations in Dong Trau formation

Van Thanh Bui 1, Cung My Dang !, Dung Ngoc Pham 1, Anh The Bui I, Binh Thuy Thi Cao 1,
Cuong Dinh Le 1, Thang Van Luu !, Quan Xuan Phung 1, Luong Duc Pham 2, Nhuan Van Do 3

1 Institute of Geosciences and Mineral Resources, Vietnam
2 General Geological Society of Vietnam, Vietnam
3 Faculty of Environment, Hanoi University of Mining and Geology, Vietnam

The discovery basalte and rhyolite intercalated with terrigenous sediments of Dong Trau formation
in the Nhu Xuan and Thuong Xuan district, Thanh Hoa province. It is considered that basalte and rhyolite
in this formation form bimodal association basalte- rhyolite. According to the major and trace element
analysis studies association characterizes tholeiitic and calc - alkaline series. U-Pb zircon isotopic age (LA-
ICP-MS) of dacite and rhyolite: 228Ma; 141Ma and 245Ma.





