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Abstract: During the Cenozoic, there are two types of basalts in the South Central region: Effusive
basalts and explosive basalts. Effusive basalts include: i) Alkaline basalts with phenocrystal texture
consisting of major minerals such as albite, augite, olivine, and sanidine. The basement has a
hyalopilitic texture with sub-parallel albite microlites embedded in a volcanic glass. These
characteristics demonstrate that magma partially melted in the deep lower part of the upper mantle;
and i1) The tholeiitic basalts, which contain no phenocrysts, display a pilotaxitic groundmass texture
dominated by obliquely extinguished mafic plagioclase microlites, suggesting derivation of the
magma from the upper part of the upper mantle. The eruption of underwater basalts creates columnar
shapes. The phenomenon of basalt explosions has carved out unique landscapes like basalt tuff
layers, volcanic lakes, and complex cave systems. The stages of sea level rise in the Quaternary
when the Earth warmed up, have carved marine notches and abrasive terraces at height from 60 m
to 5 m. The interaction between endogenic and exogenic geological processes has shaped a diverse
geological landscape of high scientific, aesthetic, and educational value and offering strong potential
for development as a UNESCO Global Geopark in the Vietnam South Central region.

Keywords: Eruptive basalt, explosive basalt, columnar basalt, alkaline basalt, tholeitic basalt,
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Pic diém thach hoc, lich sir phat trién dia chat va gia tri di san
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cua cac thé dia chat tiéu biéu ¢ khu vuc Nam Trung Bo
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Tém tat: Trong Kainozoi, basalt khu vire Nam Trung B dugc chia 1am 2 loai: Basalt phun trao va
basalt phun nd. Basalt phun trio bao gdm: i) Basalt kiém v&i kién trac néi ban, ban tinh gdm cac
khoang vat albit, augit, olivin va sanidin. Nén c6 kién trac hyalopilit, trong d6 cac microlit albite
dinh hudng yéu dwoc nhung trong nén thuy tinh. Didu d6 ching to magma ndng chay mot phéan &
phan duéi sdu ctia 16p manti trén; va ii) Basalt tholeit khong c6 ban tinh, nén c6 kién trac pilotaxic,
cac microlit mafic plagioclas, cho thiy magma co ngudn gdc tir phan trén cua 16p manti trén. Su
phun trao cua basalt tao ra cac hinh dang cot doc dao. Hién tuong phun nd basalt da tao nén nhing
canh quan ky vi nhu céc 16p tuf basalt, ho nai lira va hé thong hang dong. Cac giai doan bién tién
ctia ky Dé Tt khi Trai Dat néng 1én da tao nén cac ngan bién va thém bién mai mon cao tir 60m dén
S5Sm. Sy tuong tac gilta cac qua trinh ndi sinh va ngoai sinh da hinh thanh nén canh quan dia chat da
dang, c6 gia tri khoa hoc, thim my va gido duc cao va co tiém nang dugc phat trién thanh cong vién
dia chét toan cau ¢ khu vuc Nam Trung Bo.

Tur khéa: Basalt phun trao, basalt phun nd, basalt hinh cot, basalt kiém, basalt tholeit, di san dia chét.

1. Mé dau

Di san Dia chit 1a mot linh vuc khoa hoc dic
biét bao ham ba gia tri quan trong: khoa hoc,
tham my va gido duc. Gia tri khoa hoc cta di san
cac thanh tao dia chat dugc danh gia dya trén déac
tinh doc dao nhu: lich sir phat trién dia chét khu
vuc, su da dang dia chét va dia mao, thanh phén
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thach hoc, nguén géc va diéu kién thanh tao,
ddng thoi gan voi canh quan doc dao [1, 2]. O
Viét Nam, nhiéu khu vyc da dugc UNESCO
cong nhan 13 Di san thién nhién thé giéi va cong
vién dia chat toan ciu nhu: Phong Nha-K¢é Bang,
Vinh Ha Long, cao nguyén da Pong Vin, non
nuéc Cao Bang, Dak Nong va Lang Son, ... [2].
Nhimng thanh cong nay cho thiy Viét Nam co
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tiém nang 16n trong viéc phat trién va khai thac
gia tri di san dia chét ciing nhu xdy dung cac
cong vién dia chat (CVDC) toan ciu.

Khu vuc Nam Trung B duoc xem la mot
trong nhiing viing c6 tiém nang ndi bat vé di san
dia chat. Nhiéu nha dia chit va dia mao trong
nuée da quan tim nghién ctru va khang dinh kha
ning phat trién Cong vién dia chét toan cau tai
khu vuc nay [3-7]. Mot sb cong trinh di tién
hanh diéu tra, ddnh gid va lap hd so trinh
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UNESCO cong nhéan cac CVDC tai Phu Yén va
Quang Ngii [4, 5], trong khi nhitng nghién ctru
khac da dé cap dén di san dia chat 0 khu vuc nay
dudi dang kiém ké, danh gia tiém nang du lich
va canh bao nguy co bi xam hai hoac pha huy cac
di san [3, 6-8]. Tuy nhién, cac nghién clru nay
cha yéu danh gia khia canh dja mao - canh quan,
trong khi gia tri khoa hoc nhu déc diém thach hoc
va lich str phat trién dja cht van chua duoc phéan
tich chuyén sau.
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V& mat dja chét, toan bd khu vuc Nam Trung
Bo di duoc diéu tra, do v& va thanh 1ap ban d6
dia chat - khoang san & cac ty 1& 1:200.000 va
1:50.000. Cac ban do nay di xac 1ap nhiéu phan
vi dia tang Kainozoi, mé ta chi tiét dac diém dia
téng, thanh phﬁn thach hoc va quan hé dia chét,
ddng thoi phan chia cac thanh tao theo tudng
tram tich [9-15]. Tuy nhién, do mirc d6 chi tiét
gilita cac nhom to ban do khong dong deu viéc
phan chia phan vi dia tang, xac dinh tudi va tén
goi hé ting vaAn con nhiéu quan diém khac
nhau. Pac biét, gia tri di san cua céac thanh tao
dia chit trong cac cong trinh nay hau nhu chua
dugc dé cap.

Ngoai ra, nhiéu cong trinh nghién ciru khac

cting d3 phan tich dic diém trAm tich, magma
mdi lién hé giita trAm tich - phun trao Kainozoi
va kién tao khu vuc Nam Trung B [16— 38], gop
phan lam r6 dac diém dia mao, chu ky tram tich,
ngudn goc moi tru’(mg va diéu kién thanh tao
cta cic thé dja chét Kainozoi. Tuy nhién, tuong
tu nhu cac cong trinh do vé ban dd dja chat, moi
lién hé gitra cac thanh tao dia chét véi gia tri di
san van con bo ngo.

Nhu vay, mac du khu vuc Nam Trung B6 s&
hiru nhiéu thanh tao dia chét chua dung gia tri
khoa hoc, thim my va gido duc cao, song chua
c6 cong trinh nao dugc UNESCO cong nhén.Do
do, bai bao nay tap trung phan tich cac gla tri da
dang dia chat, dia mao va canh quan ndi bat cua
khu vyc (Hinh 1), bao gém: i) Canh quan an
tuwong, thu hit du khéch; ii) Céu tao doc ddo cua
cac d4 basalt va tuf — nhu basalt hinh ¢dt & Ghénh
b4 P1ia, basalt cao nguyén chay tran, basalt phun
trao va phun nd trén can va dudi bién, cung su
da dang cua cac hd hinh tron, hd dang thude va
cac hang dong ham éch véi ngén bién dic trung;
iii) Su da dang vé thanh phan thach hoc, tir
gramt gran0d10r1t andes1t dacit dén basalt phun
n6; va iv) Ngudn gbc va bdi canh kién tao — dia
dong luc hinh thanh basalt. Trén co s¢ do, nghién
clru tao co s& d6i chiéu véi cac tiéu chi di san dja
chit cia UNESCO nhim xdy dung hd so
“Coéng vién dia chat toan cau ¢ khu vyc Nam
Trung B§”.

2. Bdi canh dia chét khu vue

2.1. Lich sw phat trién dia chat cia vé Trdi Pat
khu viee Nam Trung Bé va ldn can

V6 Trai Pt khu vuc Nam Trung Bo va lan
can c¢o lich st phat trién 1au dai tir Tién Cambri
dén Dé T d3 hinh thanh mot loat cac hé tng va
phtrc hé d4 magma tir c6 dén tré [9-15] nhu sau:

1) Giai doan Proterozoi: dugc dic trung boi
hé tang Dakmi (PR; dm) bao gdm da gneis, d4
phién két tinh, d4 hoa va d4 migmatit, phan bd
gi6i han & phia Bic khu virc nghién ciru.

ii) Giai doan Permi mudn-Trias som: Phic
hé Bén Gidng-Qué Son (3-y P3-T) bg-gs) gém
cac da gabbro, diorit, granodiorit va granit, phan
b rong rai & phia Bic khu vuc nghién ciru.

iii) Giai doan Trias gilta dugc dac trung boi
3 thanh tao dia chat: (a) hé ting Mang Giang (T,
mg) bao gé)m tram tich cudi két, cat két, bot két
va cac da ndi ltra thanh phén dacit, phun trao
rhyolit-dacit; (b) phirc hé Van Canh (yT2 vc) bao
gdm cac d4 granit, granodiorit. Cac thanh tao nay
phan bd rong rii ¢ phia Bic khu vire nghién ciru.

iv) Giai doan Jura-Kreta gdm 6 thanh tao
dia chét:

Hé ting Ban Pon (J1.; bd) bao gdm: dé voi,
cat két va cat bot két, da sét voi, cat bot két va
cat két, phan bd rong rii ¢ phan trung tim tGi
phia Nam khu vuc nghién ctru.

Hé t?mg Bao Loc (J3-K, b/) bao gém nén cudi
Kkét, cat két pha tron andesit, dacit xen k& tuf,
phan bé rong rai ¢ trung tdm cho dén phia Nam
khu vuc nghién ctu.

Phttc hé Ankroet - Pinh Quan (&y -y J5 — Ki
ad) bao gébm: diorit thach anh, granodiorit va
granit, phan bd rong rdi trén toan bo khu vuec.

Hé tang Nha Trang (K nf) phan b rai rac
trén cac ndi thap va doi tir huyén Phudc Dinh dén
huyén Ham Thuian Nam bao gom: rhyolit,
trachyt-rhyolit, felsit, rhyolit-dacit, dacit va tuf
cua chung.

Hé tang Pon Duong (K; dd) bao gom:
rhyolit, dacit, d4 tro nui ltra va cac 16p mong tram
tich luc dia mau do xen k&, phan b rong rai ¢
trung tam téi phia nam cda khu vuec.

Phirc hé Péo Ca (YK3 dc) bao gom: da
granodiorit, granit va granosyenit. Phuc h¢ phan
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bb rong rdi ¢ trung tim dén phia Nam cua khu
vuc nghién ciru.

v) Giai doan Kainozoi bao gom:

Cac h¢ tang Kon Tum, Séng Ba va Di Linh
co tu01 Paleogen va Neogen (N1 4z, N sb, N dl)
bao gom: thanh tao Paleogen gém tram tich nai
Ira luc dia xen véi cat két, bot két va sét két
diatomit, bentonit, than nau va céac 1op da basalt
xen k&. Hé tang nay phan bd hep doc theo thuong
ngudn cia song.

Céc hé tang Lién Huong, Tién Thanh, Subi
B6 Tam tudi Pliocen (Na Ik, Na(?) #t, Ny sth).

Céac thanh tao nay 10 ra voi dién tich nho doc
theo mét s6 séng suéi ¢ phia Bong Nam khu vyc
nghién ctlru, bao gom cat két, bot két, sét két.

Tram tich Dé tir cdc dong bang ven bién va
con cat

Lich st tién hoa dia chit Dé tt cac déng br:ing
ven bién va cdn cat vira ¢6 ké thira tinh chu ky
cta trdm tich Pliocen theo phuomg thang ding
vira ¢6 tinh dac thu riéng vé phéan hoa cau trac
dia chét tir dat lién ra bién. Theo phwong thing
ding trém tich B¢ tr o 5 chu ky tuong Gng véi
5 hé tang trong mdi quan hé chit che voi 5 chu
ky thay déi muc nudc bién toan cau do anh
hudng cia 5 chu ky bang ha/gian ban: Gunz/G-
M; Mindel/M-R; Riss/R-Wi; Wurm;/W;-Wo;
Wurma/W-bién tién Flandrian. Theo phuong
nang ngang tir dat lién ra bién cau trac dia chat
tram tich Dé t& phan hoa thanh 3 ddi: 1) Déi
dong bang song- viing vinh; 2) Déi lagoon (dam
pha); 3) Ddi con cat ven bién [19, 25].

2.2. Lich sw hoat dong magma khu viwc Nam
Trung Bo

2.2.1. Hoat dong magma trong Kreta

Trong ky Kreta (145-66 triéu nam) khu vuc
Nam Trung Bo nam trong ria phia dong cua dia
khdi Indosini chiu anh huéng boi qua trinh mo
va dong lai cia dai duong Paleotethys va sy mo
rong Bién Pong trong Kainozoi sau nay. Pay la
giai doan hoat dong kién tao manh m& xuét hién
cac dut gy sau tao kénh dan cho magma xam
nhap va phun trao nhu dut gay Song Cai, dut gay
Tuy Hoa- Pa Lat [18, 22].

Hoat dong magma c6 2 dang chinh: i)
Magma xam nhap: chii yéu 14 granit, granit kiém,
granodiorit, syenit phitc h¢ Ca Na-Nui Chua.
Granit thz"iy 13 & cac khdi Pa Lat, Khanh Hoa,
Ninh Thuan va Binh Thudn c6 tudi tir Kreta giita
dén Kreta muodn; granitoid dang khdi phirc hé
Péo Ca-Van Canh lién quan dén qua trinh tao
khoang 16 ra & Khanh Hoa, Phi Yén; va ii)
Magma phun trao xuat hién ¢ cac khu vyuc nhu
Da Lat, Phan Rang, T4y Nguyén phia Nam gém:
rhyolit, andesit va dacit [15, 24, 26].

2.2.2. Hoagt dong magma basalt trong
Kainozoi

Theo két qua téng hop va phén tich dong vi
K-Ar, Ar-Ar cua basalt Nam Trung B6 va Tay
Nguyén lich sir thanh tao basalt & Nam Trung B
c6 thé chia ra céac giai doan thanh tao nhu sau
(Bang 1).

Giai doan Miocen gitia (16-11 Ma): tir 16,8-
12 Ma phén bd & dao Ly Son. Day 1a chudi hoat
dong dung nham basalt sém nhat lién quan dén
noéng chay ting phan phan dudi cia ting manti
trén.

Giai doan Miocen mudn (11-5 Ma): dién ra
& nhidu noi v6i quy mé 16n:

10,5-7,01Ma phan bd & cao nguyén Van
Hoa. Cac tang basalt thudng co bé day 16n phu
tran trén mot dién tich rong 16n lién quan dén dut
gay sau quy mo 1én.

9,0-7,0 phan bd & Ghénh D4 Pia.

7,7 Ma phan bb & Pht Yén.

7,1-5,39 Ma phan bd ¢ Binh Son va Ly Son

7,3 Ma phén bb ¢ D4 Ban, song Luy, Pha Quy.

7,06-5,9 Ma phan bd & moé Diatomit An Xuén.

Giai doan Pliocen (6-3 Ma): phan bd ¢ Kon
Tum, Gia Lai, cao nguyén Van Hoa, Binh Son,
Ly Son, Pa Ban, Song Luy Phu Quy va Vinh
Linh-Con Co. Giai doan nay hoat ddng phun trao
ké thira giai doan trudc, phun trao theo khe nut
chdy tran, tuy nhién cuong d6 va quy mo phan
b basalt yéu hon.

Giai doan Pleisocen (1,8-0,4 Ma): phan bd
0 cao nguyén Van Hoa, Binh Son, Ly Son, ba
Ban Séng Luy, Pha Quy va Vinh Linh-Cén Co.

Giai dogn Holocen (<10 ngan nam).: phan
bb & dao Hon Tro, ddo Ly Son (Cu Lao Ré).



22 N. V. Tuan et al. / VNU Journal of Science: Earth and Environmental Sciences, Vol. 42, No. 2 (2026) 17-35

Bang 1. Tong hop tudi basalt (Ma) theo khung dia tang khu vie Nam Trung Bo va 1an can

Tudidiachat | CN | Binh | . oo oo M6 Ghénh Vinh | o
Ma | Koy | Van | Som-Ly | UM ngi diatomit | Pé | PhaYen | Linh-Cén | 7
a YU Hoa Son Y, Y| AnXuin | Dia Co
0,011 Q <0,01 0,0001
0,4
o011 | 0 0.7 1.1 0,35 0,35
1,9 Qi 55 1,2
g > 1.5 1.3 1.3
1.8
;z N3 2.3
i’g N | N2 33 33
‘;’(;' N' | 5,0 4.9
5.7- 701 | 539 590,14 | 7.0
110 | N° | 105 | 7 7.3 7.06£0,19 | 90 | 7025 73
11,0 ) 12,0
160 | N 16.8

Ngudn: [24, 27, 28, 38] va ¢6 bd sung két qua phan tich mau 15 (9 mau K-Ar va 6 mau Ar-Ar) tui basalt
cua nhom tac gia tai khu vue Cao Nguyén Van Hoa, Song Hinh va Génh b4 Dia
déu cho khoang tudi 5,9-7,78 Ma va d9 sai so thap).

i) Theo thoi gian: tir sau tach giin day Bién
Déng (tir Miocen giita dén Dé Tr) Khu vuc Binh
Son va Ly Son 1a noi ¢6 phun trao basalt sém
nhat va lién tuc nhit, di c6 11 pha phun trao
basalt ¢6 thanh phan thay ddi tir basalt kiém duéi
phan sau dén basalt tholeit trén phan nong cua
manti trén, trong do:

- Basalt kiém:

Trong Miocen giita c6 2 pha: 16,8 Mava 12 Ma.

Trong Miocen mudn c6 2 pha: 7,1 Ma va
5,39 Ma.

- Basalt tholeit:

Trong Pliocen c6 2 pha: 4,9 Ma va 2,3 Ma
gbm basalt tholeit.

Trong Pleistocen c6 5 pha: 1,8 Ma, 1,5 Ma,
1,2 Ma, 1,1 Ma, 0,4 Ma.

ii) Theo khong gian: giai doan Miocen mudn
(N%) basalt phun trio xay ra rong ri tir Ghénh
Da Pia dén Phii Yén, Cao nguyén Van Hoa, Binh
Son, Ly Son, D4 Ban, Song Luy dén basalt & mo
diatomit An Xuan. Giai doan nay basalt chii yéu
14 tholeit c6 ngudn gdc tir phan trén clia manti trén.

2.2.3. Cdc hé thong dirt gdy tao kénh dan
magma basalt bao gom

Hé théng dut gdy Nam Trung Bo: Thuan
Hai-Minh Hai.

Hé thdng dut giy Ea Sup- Krong Pik (giap
Tay Nguyén) [18, 19].

3. Co sé tai liéu va phwong phap nghién ctiru
3.1. Co so tai liéu

i) Nghién ciru khdo sat thuc dia: 61 diém
khao sat cac vét 1o dia chat tiéu biéu; mdi vét 10
md ta chi tiét thanh phﬁn thach hoc, ciu tao cia
da, chup anh va ldy miu phan tich cac chi tiéu
(Hinh 1).

ii) S6 lwong mdu phdn tich cdc chi tiéu trong
phong thi nghiém:

- Phén tich 1at mong thach hoc nham phan
loai cac loai da c6 trong khu vuc nghién ctru dé
danh gia tinh da dang vé thach hoc va diéu kién
thanh tao d4: 93 mau.
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- Phén tich ¢ sinh 16n 1a cac mau héa thach
thuc vat 1a cay duogc léy tai mo diatomit Hoa Ldc
véi muc dich x4c dinh tu6i hoa thach va ¢ moi
truong: 10 mau.

- Phan tich vi ¢b sinh duoc lay trong da sét,
sét diatomit nham x4c dinh tudi va cb moi
truong: 10 mau.

- Phan tich ronghen trong da sét, tuf, sét
diatomit nhim xac thanh phan khoang vat dé xac
dinh mai truong: 5 mau.

- Phén tich hoa nguyén t6 chinh cua cac da
basalt xac dinh ham Iugng cac oxit dé luan giai
phan loai da va xéac dinh diéu kién thanh tao d4
18 mau.

- Phan tich tudi déng vi dé x4c dinh tudi tuyét
dbi cua cac dé basalt trong khu vue: 15 mau.

3.2. Phuong phap nghién cuu

3.2.1. Nhom phuong phap nghién ciu ngodi troi

- Phuong phap khao sat thuc dia. mo ta dac
dlem thanh phan thach hoc, mau sic, quy mo,
moi quan hé cia cac thanh tao dia chit co tlem
nang tré thanh di san dia chét; thu thap cac mau
phan tich (dugc 14y tai cac diém di san dia chat
[4] chon cac mau d4 chua bi phong hoa, khong
bi bién ddi).

- Phuong phap nhén dang, phan loai basalt
ngoai thuc dia [39].

Basalt phun trao thyc thy: basalt hinh cot,
basalt phan tang.

Basalt phun né:

V& hinh théi dja hinh-dja mao: i) xuat hién
cac miéng phéu; va ii) cac hang dong co6 dang
ham éch tya hang karst ctia nui da voi véi quy
mo nho (Hinh 16, 18).

San pham cua phun n6 bao gém: vt liéu vun
ndi Itra: tir khoi, tang, bom nti ltra: aglomerat,
cat, b0t va tro nui Ira.

bic diém ciu tao: 1) cAu tao khéi: phun nd
trén can; va ii) cau tao phan 16p ngang song song
xen k€& véi phan 16p xién chéo tho dic trung cho
qué trinh tai van chuyén va tai phan bd & moi
truong ven bo.

- Phuong phap phan tich, xac dinh cua cac bé
mat mai mon, tich ty, ngan bién va do cao cua

chung trén co s& do cao so véi myc nudc bién
chuan (0 m).

3.2.2. Nhom phuwong phdap nghién ciu
trong phong

i) Phuong phap nghién ctru thém bién,
ngan bién:

Trong mdi quan hé véi cac chu ky thay doi
muc nude bién toan ciu do anh huéng cia cac
chu ky bing ha tao ra cac thém bién va ngin bién.
O Viét Nam c6 rat nhiéu ngén bién, thém bién da
dugc xéac dinh tudi tuyét dbi, do cao va duoc lién
hé véi cac chu ky dao dong muc nude bién toan
cau [6, 10, 15, 23]. Pay 1a co s& dé dbi sanh xéac
dinh v6i cac ngin bién, thém bién trong khu vuc
nghién ctru. Méi quan hé giita di san dia chat
v6i d6 cao va tudi cua cac thém bién, ngan bién
nhu sau:

D6 ca0:100-80 m (Q;'); 60 m-50 m (Q;**);40-
25 m (Qi*); 25 m-15 (Q**); 4-5 m (Q2?).

Do sau: 2500 m(Q;');2000 m(Q;**); 1000
m(leb) 500 m(Q13"‘); 100 m(Q:*™) 60 m(Q:*-
Q2"); 30 m(Q2).

Dbi sanh d6 cao-sdu cac bac thém bién véi
tudi cac pha thay dbi muc nuéc bién cuc tri trong
bé Tu [5] (Hinh 2).

ii) Phuong phap phan tich 14t méng thach
hoc dudi kinh hién vi phan cuyc:

Day 1a phuong phap truyén thong nhung hét
stc quan trong dong vai tro chu dao phuc vu ndi
dung va muc ti€u cua bai bao. Phan tich lat mong
cho phép xac dinh dugc tén da, kién tric va cdu
tao, thanh phan khoang vat, ngudn gbc va diéu
kién thanh tao cua da.

iii) Phuong phap phéan tich ronghen:

Cho phép xac dinh chinh xac dugc thanh
phan khoang vat sét trong sét diatomit va cac da
vun nui lra basalt trén may nhiéu xa tia X D8 —
Advance voi dién ap gia téc 40 kV, cuong do
dong 40 mA, buc xa Cu—Ka co6 budc song
A=1,5418 A, véi sai s6 + 3%.

iv) Phuong phap phén tich dong vi phong xa:

Ar-Ar va K-Ar dé xac dinh tudi cua dé basalt.
Nhom tac gia da ap dung phuong phap K-Ar trén
khoang vét plagioclas, felspar va phuong phap
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Ar-Ar trén da tong dé tinh tudi ciia cac d4 basalt
trong khu vuc. )
v) Phuong phap phan hoa nguyén to chinh:
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Xac dinh ham lugng (%) cac oxit c6 quan hé
chdt ché v6i thanh phan khoang vat va tén cac da
va nhom da magma ciing nhu tram tich.
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Hinh 2. Mbi quan hé giita thém bién trén dat lién va dudi thém luc dia
véi cac chu ky thay doi muc nudce bién toan cau trong B¢ Twr [19].

4. Két qué nghién ciru

4.1. Pac diém thach hoc va thach hod cua da
basalt Kainozoi

4.1.1. Nhém da basalt kiem

Basalt kiém: phan bd rong rdi ¢ cao nguyén
Van Hoa va khu vuc Hom tinh Phi Yén thudc
cac thanh tao dai chit ctia hé tﬁng Kon Tum, Pai
Nga, Ttic Trung va Xuan Loc. Dic diém khoang
vat trong lat méng thach hoc: 1) Kién trac ndi
ban, ban tinh gém plagioclas (chu yéu 1a albit),
sanidin, augit, olivine (Hinh 7 va 8); va ii)
Microlit plagioclas chii yéu 1 albit (Hinh 7A va
8A). V& thanh phan hoa hoc: mang dic trung ciia
basalt kiém v&i ham lugng SiO, thap (<50%),
ham luong K»O va Na,O cao (tong Na,O + K0
> 4%) [26, 32, 35]. Nhém basalt kiém c6 tudi
Miocen giita va Miocen mudn, phan bd ri réc
hau hét khu vuc Nam Trung Bo va Tay Nguyén
xen k& voi basalt tholeit [26, 28, 39]. Nhin mat
thuong basalt kiém c6 mau xam den, ciu tao
dang khéi dic xit hodc hinh cot. Trong lat mong
dudi kinh hién vi phan cuc d4 thuong c6 kién
trc ndi ban, ban tinh 1a albit, olivin, augit va

sanidine (Hinh 7 va 8). Nén co kién trac
hyalopilit va pilotaxic chira phong phi khoang
vat manhetit (Hinh 7, 8, 9). Diéu kién thanh tao
basalt kiém c6 thé duogc hinh thanh do néng chay
ting phén tir manti & d6 sau khoang 60-70 km
trong diéu kién ap suat cao khoang 47-51 kbar va
nhiét d khoang 1195 — 1198°C [28, 29, 30].

4.1.2. Nhom da basalt tholeit

Phan bd rong rai tai Ghénh P4 Pia, Cao
nguyén Van Hoa, khu vuc Bai Xép va Vuc Song
tinh Phti Yén thudc céc thanh tao dja chit cia hé
tang Dai Nga, Kontum. Trong 1at mong, quan sat
thdy basalt tholeit thuong khong c6 ban tinh,
kién tric hyalopilit (Hinh 10, 11). Cac que
microlit plagioclas, phan b dinh hudng theo
dong chay, gitra chung la thuy tinh va khoang vat
manbhetit (Hinh 10). Basalt & Ghénh Bai Xép va
Vuc Song khu vuc Phu Yén co kién trac
pilotaxic, cac microlit plagioclas c6 song tinh da
hop thd nét phan bé dinh hudng theo dong chay
(Hinh 10, 11, 12). Pic diém thanh phan hoa hoc
basalt tholeit c6 ham lugng SiO> cao (>50%);
K20 va Na,O thap (tong Na,O + K20 < 4%) [28,
32, 35].
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Basalt tholeit phun trao theo dut gay chay
tran 1én bé mat tao nén cao nguyén basalt rong
16n. Basalt tholeit c6 ngudn gbc & phan nong cua
manti trén duoc nong chay hoan toan. Piéu kién

thanh tao basalt tholeit c6 thé duoc hinh thanh do
nong chay ciia manti ¢ d6 sau khoang 30-40 km
trong diéu ap sudt thip khoang 7-25 kbar va
nhiét d¢ khoang 1100 - 1300°C [28, 29, 30].

Hinh 7. (A) Basalt kiém ¢ cao nguyén Van Hoa. Kién triic n6i ban, cau tao dong chay. Ban tinh albit (ab) song
tinh da hop thanh nét. Nén c6 kién trac hyalopilit. Cac microlit albit phan b6 dinh hudng theo dong chay dung
nham. Pa giau khoang vét quing manhetit, XPL; (B) Basalt kiém & cao nguyén Van Hoa. Kién trtc ndi ban, ban
tinh olivin (ol) d ndi cao duoc két tinh tir dudi sdu, mau giao thoa xanh bac 2. Nén ¢6 kién tric ophit bao gom
cac microlit albit phan bd 16n xon, chira nhiéu quing manhetit, XPL.

Hinh 8. (A) Basalt kiém khu Vyc Hom tinh Phii Yén. Kién triic ndi ban, céu tao dinh huéng. Ban tinh albit (ab)
song tinh da hop rat thanh nét, tit dimg; augit (cpx) dang dang thudc, cat khai hoan toan goc tit c. Ng=45°;
sanidin (sa) hinh miii mac va hinh tru kéo dai. Nén c¢6 kién trac hyalopilit chira nhiéu khoang vat quing
manbhetit, XPL; (B) Basalt kiém khu Ve Hom tinh Pha Yén. Kién tric ndi ban, ban tinh sanidin (sa) va olivin
(ol). Nén kién trac pilotaxic gdm cac microlit plagioclas sip xép dinh hudng, XPL.
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Hinh 9. (A) Basalt khu vye Song Hinh. Kién trac ndi ban, cau tao kh01 Ban tinh plagioclas (pl), auglt (cpx),
olivin (ol). Nén c¢6 kién triic ophit bao gom microlit plagioclas sap xép 16n x0n, lap day khoang tréng giira chiing
1a pyroxen tha hinh, XPL; (B) Basalt kiém khu vyc Bai Xép. Kién tric ndi ban, cau tao khdi. Ban tinh albit (ab),

dang tAm tu hinh. Nén c6 kién tric hyalopilit va ophit. Cac microlit albit sip xép 16n xon, lap day khoang trong
gitra chiing 1a augit (cpx) va thuy tinh (ash), XPL.

Hinh 10. (A) Basalt aphyr & Ghénh D4 Bia, Phu Yén c6 kién tric hyalopilit. Cac microlit plagioclas (pl) phan bd
16n x0n, gilta chung la thuy tinh va manhetit, XPL; (B) Basalt tholeit khong ¢6 ban tinh tai cao nguyén Véan Hoa.
Kién truc hyalopilit, PPL.

2. Cau tric va diéu kién thanh tao cdc thé
magma basalt

nut da giac chii yéu 13 6 canh, 5 canh doi khi 4
canh (Hinh 12 va 13). Cac da giac khe nut nay
phat trién theo phuong thang dung khi nhiét 4o

4.2.1. Piéu kién thanh tao ciia basalt hinh cét khéi dung nham basalt ngudi din va dong cimg

Basalt ¢t dugc hinh thanh 14 do phun trao
dudi nudc 16p dung nham trén bé mat bi dong
ctrng dot ngot xuat hién vo s6 tdm co rat va khe

tur trén’xu(”')ng hinh thanh hé thong cot basalt [28].
Tiét dién cac cot basalt co hinh luc giac
khong deu, thay rd su phan ddi: déi ngoai dong
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ctng nhanh, kién tric hyalopilit mau tring xam.
Déi trong dong clig chdm hon kién trac ophit
mau den va xam den, tip trung nhiéu bot [39].
Qua trinh ngudi lanh va dong cimg tir trén bé mit
xudng day xay ra dong thoi voi qua trinh ngudi
lanh va dong ctng ctia mdi cot basalt tir ria ciia

thanh ¢4t vao phia trong tdm co rat (Hinh 13).
Qué trinh d6 da tao ra 2 d6i: i) Doi riém xung
quanh déng ctng nhanh c6 kién trac hyalopilit
ddng nhét; va ii) Doi nhan bén trong c¢6 cu tao
bot do khi bi don dan tix ngoai vao trong.

Hinh 11. (A) Basalt ¢ khu vic Bai Xép. Kién truc pilotaxic, cu tao dong chay. Nén la cac microlit plagioclas

(p!) c6 song tinh da hop 13, phan b6 dinh hudng theo dong chay, XPL; (B) Basalt tholeit & Vuc Song, Phu Yén.

Basalt khong c¢6 ban tinh, nén c6 kién truc pilotaxic bao gdm cac microlit plagioclas (pl) phan bd dinh huéng
theo dong chay, XPL.

Hinh 12. Ghénh d4 Bia c6 dién tich khoang 2600 m* véi khoang 10.000 cot dé basalt cau tao hinh cot v6i tiét
dién luc gidc va ngi gidc doi khi tir gidc. Sau khi dung thé basalt dong cuing tao hinh ¢4t du6i nude qua trinh
kién tao nang trdi nén ép tao nén cac dut gy nghich va mét truot chéo lam bién dang nghiéng nga cac cot basalt
nguyén thuy von c6 phuong thing ding.

4.2.2. Qua trinh bién dang cia basalt hinh cjt

Hién tuong hinh thanh khe nut tao basalt
dang c6t do co rut vat chat lava tir 1ong sang dong
ctng, khe nit cot xudng sau theo chiéu thing

dung tao cot basalt c6 thang dimg (Hinh 12). Tuy
nhién, trong giai doan dau thi phan bé mit dong
ngudi, tao nén hién tugng nit tach hinh thanh
basalt dang cot trong khi phan siu dong lava
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chwa dong ngudi tiép tuc di chuyén tir khu vuc
¢6 dia hinh cao xudng khu virc ¢ dia hinh thap
[32]. Qua trinh di chuyén nay di 16i kéo cac tap
d4 basalt di dong ctng phan cao xudng phan
thép tao nén hién tugng cong va d6 16 cac da cot
da basalt & phﬁn trén tao nén hién tugng cac cot
da basalt bi uén cong, nam ngang, nim nghiéng
(Hinh 14).

Sau khi basalt hinh ¢t dugc hinh thanh qua
trinh bién dang tiép tuc xay ra bai cac hoat dong
kién tao manh mé: i) Qua trinh nén ép va nang
trdi da x6 dy lam nghiéng nga cac hé thong cot
theo nhiéu huéng; i) Xuit hién cac dut giy
chom nghich cit ngang qua cac khdi basalt tao
bé mat trugt (Hinh 15A) [18, 22].

Hinh 13. Basalt hinh c6t gidng c4u tao t6 ong véi kich thudc rong 30-60 cm ¢ Ghénh P4 Dia.

Hinh 14. Bé mat bat chinh hop goc (duong ké mau vang) gitra 2 khdi basalt hinh cot, kl}éi basalt ném dudi bi
kéo €p uon cong theo hudng do ra bién (duong ke mau do) trong trang thai déo va khoi bén trén nam ngan
(duong ké mau xanh) 1a khoi do 16 tai khu vuc Ghénh Pa bia.

4.2.3. Qua trinh phun trao basalt trén luc dia

Theo dut gay sdu dung nham basalt trao 1én

mit dat chay tran phu trén dia hinh d6i nai trudc

Miocen giita (N%) [28, 33, 36], tao thanh cac cao
nguyén basalt ¢ dia hinh lugn séng, cau tao
dong chdy va phan tang (Hinh 15 B).
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B

Hinh 15. (A) Basalt tholeit chdy tran trén dia hinh nghiéng ddc (H6 tron cao nguyén Van Hoa) va bi anh huong
cuia qua trinh ki€n tao tao ra cot basalt ¢6 thén nam khac nhau va h¢ thong mat truot trén da; (B) Basalt chay tran
trén bé mat dia hinh luon song tai khu vuc Cao Nguyén Van Hoa

4.2.4. Hoat dong phun né ciia basalt

Hoat dong phun nd cua basalt x4y ra nhiéu
noi ¢ khu vuc Nam Trung B¢. Chung da dé lai
nhiéu su kién doc dao ky vy co gia tri di san hap
dan du khach tham quan:

i) Cac hd nui lira va cac hang ngam ham éch
trong basalt hinh ¢t minh ching cho 2 pha hoat
dong phun trao dudi nude tao basalt hinh cft va
phun nd nghen mudn hon & trén can khi basalt
hinh c{t da nang trdi tao nui (Hinh 16) [39].

ii) Phun nd dudi bién tao nén miéng nai lira
rong va cac tang tram tich phun trao dudi nudc
¢6 cdu tao phan 16p ngang song song dic trung
cho méi trudng bién néng ven bd. Sau qua trinh

{

nang trdi tao nén nai dao co gia tri nhu mét trang
sir oanh li¢t ciia mot giai doan hoat dong nui Itra
manh li¢t (Hinh 17, 18) [39].

iii) Cac hd ndi lira cd da dong vai tro la
nhitng bé tram tich hd ling dong trAm tich sét
bentonit, nontronit san phdm phong hoa cua tuf
basalt méi truong thuan loi cho phat trién tao
diatomea nudc ngot, phurc hé thuc vat can nhiét
d6i Quercus - Laurophyllum - Ficus beauveriei,
F. beauveriei - Dipterocarpus - Leguminosites
(hay F. beauveriei - Anacolosa - Leguminosites)
va phitc h¢ BTPH vé6i Duong xi: 10-16,5%,
Hat tran: 2-4,5%, Hat kin: 79-80% (Hinh 20)
[4, 20, 21].

Hinh 16. D4u tich hd va hang ham &ch cua basalt phun n va basalt hinh cot cua basalt thuc thu, Vuc Hom.
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L Caseat

Hinh 18. (A) Basalt bot & Ganh Hang dao Phu Quy; (B) Cau tric nui lira phun nd nii Cao Cat la duong g& dang
vong tir Doi Thay qua hon Pen - hon Giita - hon Do dén miii Long Hai.

Hinh 19. (A) Cét két tuf basalt. Thanh phin manh vun gdm: méanh da basalt bot c6 ban tinh 1a plagioclas (pl),
olivin (ol), nén c6 kién triic hyalopilit c nhiéu 16 hong; rai ric c6 khoang vt quing; manh da thuy tinh
nui lira (ash). (2) Nén thuy tinh, tro nai lira, XPL.
(B) Cat két tuf tro nui lira. Thanh phin manh da va khoang vat: manh d4 tuf basalt bj limonit hoa; manh da thuy
thuy tinh nui lira (ash); manh khoang vét plagioclas (pl) bi saussurit hoa manh; (2) Nén bao gdm thuy tinh, tro
nui lira chtra nhidu microlit plagioclas va 16 hong bot khi, PPL.
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Hinh 20. (A) Diatomea dang 6ng kéo dai phan d6t nhu thén con sau. Phan b day dic trong sét két diatomite;
(B) ba diatomit. Trong cac 16p sét diatomit gdp veét in 14 cta phitc hé F. beauveriei - Dipterocarpus -
Leguminosites (hay F. beauveriei - Anacolosa - Leguminosites).

Céc tang tuf basalt c6 cau tao phan nhip nim
ngang song song; mdi nhip day tir 0,5-1,0 m c6
su phan di do hat tir thd dén min tir dudi
1én.Trong mdi nhip d4 c¢6 cdu tao nim ngang
song song min xen k& vdi phan 1op xién chéo
biéu thi méi truong bién ven bd co dong chay
day hoat dong thuong xuyén lam nhiém vu tai
van chuyén va tai phan bd vat liéu vun nai lta
(Hinh 17, 18A). Trong lat moéng thach hoc dudi
kinh hién vi phan cyc hién thi thanh phan khoang
vat cua cat két tuf basalt g(‘Sm: manh da tuf basalt,
plagioclas bi saussurit ho manh, nén thuy tinh
nui lira bi zeolit hoa (Hinh 19). Ca 2 vét 16 (Hinh

A

17,18) déu thay rd ngén bién danh diu muc nudc
bién cuc dai ¢ day.

4.3. Moi quan hé giita cdc bdc thém bién va su
thay doi muc nudc bién toan cau

Céac bac thém bién ¢ cac d6 cao khac nhau &
Nam Trung B¢ ciing 1a nhitng su kién dia chét
ddc ddo minh chimg cho cac pha bién tién cuc
dai co tudi tir Pleistocen giita, phan som (Q.**)
dén Holocen mudn (Hinh 2, Hinh 21, Hinh 22)
[1, 4, 19].

C

Hinh 21. (A) Thém mai mon - tich ty cao 5 m ¢6 tudi ‘Holocen gitra (Q2?) (6-5ka BP) ¢ Bai Xép, Pht1 Yén;
(B) Thém mai mon - tich tu trén da basalt cao 15 m tudi Pleistocen mudn, phan sém (Q,>*) (40ka BP) va (C)
thém Thém mai mon - tich tu cao 25 m tudi Pleisocen giita, phan mudn (Q;%) (83ka BP) ¢ Bii Xép, Phii Yén
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B& mét bic
B métbéc| (4-6m)

(1,5-2m)

Hinh 22. (A) Thém mai mon tich ty trén da basalt chay tran & Ghénh Ba ¢6 3 béc thém tir thip dén cao: (1) thém
béc I: cao 2m tudi Holocen mudn (Q2%) (2,5ka BP); (2) thém bac II: cao 5m tudi Holocen giira (Q,2) (6-5ka BP);
3) them bac I1I: cao 15m tudi Pleistocen mudn, phan sém (Q,?) (40ka BP).

(B) Bii cudi 7 mau ¢ Binh Thuan véi chiéu dai 1km, & d6 cao tir 5m. Cudi da khoang mai tron rat tot
(Rotb=0,8), thudc tudéng cudi bai tridu ciia bd bién bién tién Holocen giita (Q»?) co tudi 6-5ka BP.

- O dd cao 60 m c6 tudi Pleistocen giita, phﬁn
som (191ka BP), twong tng vdi gian bing
Mindel-Riss.

- 0 d6 cao 25 m c6 tudi Q> (83ka BP),
tuong ung voi gian bang Riss-Wurml.

- O d6 cao 15 m ¢6 tudi Pleistocen muodn,
phan som (Q,*) (40ka BP), twong mg véi gian
bang Wurm1-Wurm?2.

- 0 d6 cao 5 m c6 tudi Holocen gitra Q)
(6-5ka BP), tuong mg voi bién tién cuc dai
Flandrian.

- O d6 cao 2 m c6 tudi Holocen mudn (Q.’)
(3-2,5ka BP).

5. Théao luian

5.1. Co che kién tao-dia dong luc manti nhu mot
nguyén nhdn sau xa tao nén su da dang vé dia
chat magma va dia mgo.

Tir Kreta dén Bé Tr khu viuc Nam Trung Bo
da c6 nhitng hoat dong magma hét strc da dang
va doc dao nhit cta Viét Nam. Tinh da dang va
doc dao vé thanh phan thach hoc va quy luat
phan bd cac da xam nhap, phun trao va phun n6
lién quan chat ché voi co ché kién tao dia dong
luc manti va vd. Theo luat nhan-qua gitra thach
hoc va kién tao-dia dong luc manti cho phép

ngoai suy nguyén nhan va co ché thanh tao 2 loai
basalt kiém va tholeit phan bé ¢ khu vuc Nam
Trung B nhu sau:

- Basalt kiém ¢6 kién trtic ndi ban, ban tinh 13
cac khoang vat nhu: albit, augit, sanidin, olivin, nén
¢6 kién trac hyalopilit, cac microlit albit tit dung;
ham luong SiO; thip, K»O va Na;O cao 1a minh
ching cho magma néng chay timg phan & phan
dudi sau cua manti trén [32, 35, 39].

- Basalt tholeit khong c6 ban tinh, nén co
kién trac pilotaxic, cac que plagioclas mafic tat
xién. Ham luong SiO; cao; K,0O va Na,O thap
chimg t6 magma c6 ngudn gdc phan trén cua
manti trén [30, 32, 35].

- Sy phun trao va phun nd basalt khu vuc
Nam Trung B va Tay Nguyén tir Miocen gitra
dén Dé T 1a theo co ché cing gidn dong thoi véi
vat méng vo luc dia do tac dong ctia dong manti
phat sinh sau trach gidn ddy Bién Pong (32-16
triéu nam) [16, 34]. Két qua da xuat hién mot loat
cac dut gdy sau xudéng manti dong vai tro kénh
din magma kiém va magma tholeit 1én bé mit
[18, 22, 35].

52. Y nghia di san dia chdt cua cac thanh tao
magma basalt

D6i sanh véi cac dic diém di san cia
UNESCO cho thay, cac thanh tao basalt thé hién
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ro tinh da dang, ddc dao, tinh dai di¢n, minh
chimg cho céc qua trinh dia chit ndi bat, dong
thoi bao ton nguyén ven dau 4n phun trao, phun
n6 qua nhiéu giai doan.

Basalt hinh ¢t & Ghénh P4 Pia, Nti D4 Pia,
Vuc Song, Vuc Hom, Hb Tron va cac khu vue
lan can 1a nhitng ky quan nhd ciu tao hinh cot
ddoc dao va su bién dang cac basalt cot do anh
huéng cta qua trinh di chuyén dong lava, hoat
d6ng phun trao ciia nhiéu giai doan va hoat dong
kién tao sau khi cac cot da giac dugc hinh thanh.

Basalt chay tran da tao nén nhiing cao
nguyén luon song c6 tudi khac nhau trén d6 duoc
khic cham béi cac ngin bién, cac bac thém mai
mon va them tich tu c6 gia tri ky quan. Cac béac
thém 1a d4u 4n tai hién cac pha bién tién cuc dai
do anh hudng cta cac pha gian bang khi Trai Dat
noéng lén.

Hoat dong basalt phun nd 1a hién tuong doc
dao sau hoat dong basalt phun trao da tao ra mot
loat cac canh quan du lich gia tri: i) HO basalt
phun né c6 dang hinh tron va hé ham é&ch do
phun nd nghen; ii) H6 nui lira ¢b duoc lap day
tram tich sét diatomit chira hoa thach vét in 14 va
san pham cua phong hod céc da tuf basalt; va iii)
Céc tang tuf phun nd dudi bién do nang trdi kién
tao da hinh thanh dao nui cao ky vi ven bo ¢ gia
tri nhu nhimg ky quan vé cu tao nhip ngang
song song chira bom, cudi nui lra.

6. Két luin

- Hoat dong magma khu vuc Nam Trung B0
duogc chia lam 2 giai doan Kreta va Kainozoi voi
nhiéu hé tﬁng, phuc hé, loai da tao nén sy da dang
vé dia chét va thach hoc trong khu vuc.

- Thanh phan khoang vat, dia hoa va ciu tao
cua da basalt Kainozoi khé da dang va chia lam
2 nhém chinh: basalt kiém va basalt tholeit.
Basalt kiém c6 ngudn gdc néng chay ¢ phan sau
clia manti trén, basalt tholeit co ngudn gdc trén
néng chay hoan toan tr phan nong cua manti
trén. Hoat dong phun trao basalt Kainozoi khu
vuc Nam Trung Bo xay ra tir Miocen giita dén
ngay nay va dugc chia thanh 11 pha phun trao,
minh ching cho qua trinh phat trién magma
basalt lién tuc trong khu vyc.

- Céac d4 basalt co6 ciu tao hinh cot théng
dung, nam ngang, nghiéng, uén cong la do: qua
trinh co rat vat chét lava tir [ong sang dong cimg,
su chuyén dong cia dong lava va cac yeu t6 kién
tao. Qua trinh phun trao va phun nd cua cic da
basalt tao nén: su phén tang, phan nhip cia cac
thanh tao tuf, tuf xen basalt, cdu tao dong chay
ubn lugn, cau tric miéng ndi ltra, cau tric hé sut,
ham éch, hang dong véi quy mé phan b 16n &
khu vuc Nam Trung B tao nén nhiing canh quan
ky vi va doc d4o, hap dan du khéch.

- Céc thém bién mai mon, tich tu, ngn bién
ven bién Nam Trung B c6 tudi tir Pleistocen
giita phan sém dén Holocen mudn 14 nhan ching
lich strcua 5 pha bién tién cuc dai do Trai DAt néng
1én va mdi quan hé tuong tac bién - luc dia, dong
thoi tao nén nhitng canh quan du lich hing vi.

Kién nghi

Khu vyc Nam Trung B§ chira dung nhiéu
DSDC khéng chi dep vé mit thim my dbi véi
ngudi dan va du khach ma con ¢ tim quan trong
khoa hoc to 16m, can duge danh gia cao. Mac du
da c6 mot sb phan loai va nghién ctru ban dau,
cac yéu td dia chat cta khu vuc van chua duge
phan loai va danh gia day du. Hon nita céc
DSDC nay chua dugc quan tim bao vé dung
cach va c6 nguy co suy thoai va bién mat trong
tuong lai gén. Do do6 viée diéu tra, ddnh gia vé
DSDC van can duoc thuc hién mot cach co hé
thong va wu tién dé hudng téi thanh lap Cong
vién Dja chét toan cau.

Loicam on

Dé hoan cong trinh nay tac gia da nhan dugc
su hd tro va tao diéu kién cua Vién Khoa hoc Dia
chat va Khoang san cho nhom tac gia nghién ciru
thuc dia va phén tich trong phong thi nghiém.
Pong thoi dé tai: “Nghién ctru tiém nang di san
dia chat mot sb thanh tao tram tich phun trao
Kainozoi khu vgc Nam Trung B¢”, Ma )
TNMT.DL.2024.02 da chuin bi mot khéi lugng
tai liéu, s6 lidu da dang va phong phu dé tac gia
nghién ctru, phan tich va tong hop theo ndi dung
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ctia bai bao. Nhan dip nay tac gia bay to 1ong biét
on sau sac dén nhitng giup do quan trong noéi trén.
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