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1. Mé dau

Bé Pha Khanh nim trén dai thém luc dia hep,
kéo dai tir Quy Nhon dén Khanh Hoa, bao gdm ca
tring sau Phi Yén va khéi nang Khanh Hoa. Bé
dugc ciu thanh tir ba don vi kién trac chinh: méng
trudc Kainozoi véi 16p phu rift Oligocen-Miocen
duéi (Es-N,'); 16p phu Miocen giita - Miocen trén
(N2-N}%); 16p phu Pliocen-Bé tar (N,-Q) [10, 12,
13, 15, 18].

Trong ndi dung bai viét nay, “b&” d6i Phu
Khanh duoc thé hién 1a mot déi kién tao véi cac to
hop thach hoc dugc thanh tao trong nhirng bdi canh
dia dong lyc khac nhau. Céc t6 hop thach hoc nay
phan bb khong chi trong pham toan vi bé ma chung
con duoc mé rong ra cac khu vuc Kké can nhu bé
Hoang Sa, khéi nang Tri Ton, dia hao Quang Ngai
va c6 thé dén ca khu vuc bé Ctru Long va Nam
Con Son (hinh 4). Ranh giéi ciia bé khong ¢b dinh
ma ludn thay dbi theo cac giai doan bién dang khac
nhau: giai doan Oligocen - Miocen ha (E3-N11),
trong bé phat trién cac dia hao phuong DB-TN;
giai doan Miocen trung-thuong (N2-N%), phén tay
ctia bé sut lun manh kiéu kéo toac (pull-apart) cua
nhitng dut gay phuong kinh tuyen Trong thoi g1an
nay, riéng phan phia dong cta bé, hoat dong kién
tao kha binh 6n, cht yeu 1a sut [un nhiét (hinh 5-7).
bén giai doan Pliocen-B¢é tur (N,-Q), hoat dong
kién tao dién ra kha phuc tap trong pham vi toan

bé: phan phia tay 1a 16p phu thém; phan trung tim
la syt lun nhi¢t; phan phia dong la vung phan di
yéu, c6 su tham gia hoat dong ctia nui Ira tré.

Pé lam sang t6 lich st hinh thanh va phat trién
cla bé, tap thé tac gia xay dung lai cac qua trinh
phat trlen cho tung giai doan Ohgocen Miocen ha
(E3-N1 ), Miocen trung-thugng (N1 —N1 ), Pliocen-
D¢ tor va danh gia vai trd cia hoat dong tach gian
vo dai duong, trung tdm Bién Pong, dut gay truot
bang kinh tuyén 110°, plum nhiét Pliocen-Dé tir
(N»-Q) lién quan.

Tai liéu dugc st dung trong nghién ctru nay la
cac két qua cua cac chuyén do dac, xir Iy va minh
giai dia chin 2D trong thoi gian tir nim 1993 dén
2010, cic ban dd dia chat ty 1& 1:500000,
1:200000, 1:50000 & phan dét lién Nam Viét Nam,
két qua nghién ctru di thuong tir ¢ trung tdm Bién
Pong [2, 3, 5] va di thuong trong luc vé tinh [20]
(hinh 1-4).

2. CAu tric dia chit bé Phi Khanh

Tham gia vao cau tric clia “bé” déi Phu Khanh
gdm c6 2 don vi cdu triic chinh: mong trude KZ va
16p phii tram tich KZ (hinh 5-7).

Mong trudc KZ 10 ra & ph?m luc dia Nam Viét
Nam (hinh 1) 1a cac d4 c6 tudi tir tién Cambri dén
Creta (K), bi bién chat cao. Cac da granitoid tudi

249



tién Cambri, Carbon mudn - Permi som(Cs-Py), trién chu yéu theo ba phuong chinh: DB-TN, TB-

Trias trung (T,), Creta(K), phun trao Trias trung DN va kinh tuyén [19].
(T,) 16 ra & khoi nhé Kon Tum (hinh 4). Cac da
nay c6 thé la dd mong truéc KZ & phan TB cua

Dién tich ciia “bé” d6i Pha Khanh hién nay la

“bé” d¢i Phtt Khanh [1, 17]. Cac da phun trao, xdm phin trung 7t€1m cua dai nai lra pluton ria luc dia
nhdp trung tinh, axit tudi Jura mudn - Creta(J;-K) ~ tich cyc ki€u Andes trong giai doan Jura muon -
chu yéu 10 ra ¢ doi Ba Lat (hinh 4) va co thé 13 Creta (J;-K), kéo dai tir Da Lat dén Hai Nam [1,
méng truéc KZ ciia phan 16n dién tich “be” doéi  14]. Do qua trinh tach gidn vao Oligocen-Miocen
Pha Khanh [1, 17]-‘ Cho dén thoi Qiém ndy, phan g4 (Es-N;") va kéo toac vao Miocen giita - mudn
nam cua phu déi thém Tuy Hoa (phan phia tdy cua (N{N,%) ma v6 luc dia & “b&” d6i Phu Khanh bi

bé” d6i Phit Khanh) di bit gap d4 granitoid trong 2
giéng khoan 123-TH-1X va 124-CMT-1X. Két qua
nghién ciru khe nut, dut giy trong cac da bién chat
cao tudi Paleozoi (PZ), cac d4 phun trao axit, xim

thoai hoa manh so véi vo luc dia & phﬁn dét lién tir
Quy Nhon dén Nha Trang (hink 2, 5). Nhu viy,
“b&” d6i trAm tich KZ Pha Khéanh sinh thanh va

nhﬁp granltOId tuél Mesozoi (MZ) o phén luc dla phét trlén trén ria dél’lg luc dla Sundaland bl thoai

tir Quy Nhon dén Nha Trang cho thdy khe nirt phat ~ hoa [11] (hink 2).
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Hinh 1. So d6 phan b cac tuyén dia chén va giéng khoan & khu virc bé Phi Khanh
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Hinh 2. Vi tri cGia “b&”

Phu Khanh trén binh d6 kién tao Kainozoi Déng Nam A (theo lan Metcalfe 2011, cé chinh sira)
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Hinh 4. So d6 kién tao “b&” Phu Khanh va viing ké& can

L6p phu tram tich KZ dugc chia ra thanh cac
thé dia chit c6 tudi dia chét khac nhau, dugc hinh
thanh trong cac bdi canh dia dong luc khac nhau.
Két qua minh giai tai liéu dia chan 2D gan day cho
thdy cac thanh tao trAm tich l4p diy cac ban dia
hao kéo dai theo phuong PB-TN c6 tudi Oligocen
- Miocen sém (E3-N; "), phan bd rong khép trong ca
3 phu déi kién tao cua thém Tuy Hoa, triing Phu
Yén va khdi nang Khanh Hoa (hinh 4-7). Kiéu ban
dia hao nay ciing phat trién ¢ cac khu vuc bé
Hoang Sa, bé Ciru Long, bé Nam Cén Son, phia
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béc, tdy nam cua “bé” d6i Phu Khanh. Trén ban dd
¢6 kién tao thoi ki Oligocen hodc Miocen ha chi c6
thé vé riéng cac ban dia hao, ban dia liiy kéo dai
theo phuong PB-TN, nhung rit kho v& ranh giGi
gilia cac bé tram tich Hoang Sa, Phii Khanh, Ctru
Long, Nam Co6n Son. Cac thanh tao tram tich
Miocen giita-mudn (N,*-N,”) 1ap diy phan phia tay
ctia “bé” d6i Phii Khanh tao nén bé tram tich kéo
dai theo phuong 4 kinh tuyén. Dién tich nay duoc
xem la thudc khu vuc bé Phu Khanh trong mot s6
van li€u trudc day [12, 18]. Theo chung t6i, day chi



la vung sut lan khép kin vao Miocen gittra-mudn.  thanh tao Pliocen-B¢ t& & “bé&” d6i Phu Khanh
Trong khi phan phia tdycua bé 1a nhiing ling dong  duoc hinh thanh trong 3 ché d6 dia dong lyc khac
tram tich Miocen gitra-muén (N,’-N;®) kiéu thém  nhau: thém nang Tuy Hoa, triing nudc sdu Phu Yén
thi phan phia dong ctia “bé” lai 1a d6i Phit Khanh,  va d6i nang phan di kém theo plum nhiét Khanh
khdi nang twong ddi phan di yéu Khanh Hoa. Cac  Hoa[1].
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Hinh 7. Mat cét dia chat ngang qua “bé&” Phii Khanh va viing ké can phuong TB-BN (xem thém chi dan & hinh 4)

Dut giy & “bé” déi Phu Khanh hoat dong manh  PB-TN gdm cac duat giy chinh: dut giy Quy
mé véi 3 hé dl’rt, gy chinh, phuong PB-TN, TB- Nhon-Nam Hoang Sa (F,) va cac fiﬁt gay Fs, F,
DN va kinh tuyén [6, 7, 19] (hinh 4). H¢ dut gdy  F, Fi¢, Fi7, Fig duoc ghi trén so do kién tao “bé”
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d6i Phit Khanh va ving ké can (hinh 4-7). Theo
nghién ctu [18], dut gdy F, dugc goi 1a dat gay Cu
Lao Xanh. Tuy nhién, theo chiing t6i, dut gay F,
goi la dut gdy Quy Nhon-Nam Hoang Sa 1a hop 1y
hon ca. Trong binh dd kién tric hién tai (hinh 4)
dut gdy Quy Nhon-Nam Hoang Sa dong vai tro la
ranh gigi phia TB gitra “b&” d6i Phu Khanh va doi
nang Tri Ton va bé Hoang Sa. Két qua phan tich
quy luat phan bd cac thanh tao tram tich Oligocen-
Miocen ha (hinh 5-7) cho thdy dut gdy Quy Nhon-
Nam Hoang Sa la mot dut giy dong trdm tich kiéu
listric, lién quan dén sy tach mo tao vo dai duong
tudi Oligocen-Miocen sém (Es-N;') & trung tam
Bién Doéng. but gy nay hoat dong theo co ché
truot bang phai vao cudi Miocen ha (N,'). Trong
cac giai doan Miocen giita-Miocen mudn (N,*-
N, dut gy hoat dong kiéu thuan, dong vai tro 1a
ranh gi6i gitta cac mién trim tich khac nhau theo
huéng TB-DN (thém, suon lyc dia va bién sau).
Két qua phén tich hinh thai dia hinh d4y bién hién
tai cling cho théy, vao giai doan Pliocen-D¢ tir (N,-
Q), dut gdy Quy Nhon - Nam Hoang Sa c6 co ché
dich chuyén thuin ngang phai va 1a ranh giéi gitra
c4c mién trAm tich hién dai khac nhau: thém, suon
luc dia va triing bién sdu (2000m).

but gay phuong TB-DN dugc nghién ctu kha
ky - la dut gdy Tuy Hoa (F9). but gy nay dugc
cac nha dia chat dau khi cho 1a mot d6i trugt bé’mg,
dong vai tro ranh giéi TN ctia “bé” Phu Khanh voi
céc bé Ciru Long, Nam Cén Son (hinh 4); Con céc
nha nghién cuu dia chét ¢ lyc dia Nam Viét Nam
[1, 19] goi day la d6i dat gdy Song Ba. Hoat dong
kién tao cuia dut gy nay manh mé tir Miocen mudn
dén Pé Tir (N;*-Q), tao nén céc dia hao doc Séng
Ba va dugc lap day béi cac trdm tich luc nguyén
chira than tubi Miocen thuong hé tang Song Ba va
tram tich luc nguyén chira diatomit hé ting Kon
Tum tudi Pliocen.

Dut giy kinh tuyén dugc quan tdm hon ca 1a
dut gy 110°. Dut gdy nay ndm & phia tiy ciia “bé”
d6i Phu Khanh. Day 1a mot dut gay thuan bang trai
hoat dong manh mé trong Miocen giita-D¢ tir va la
nguyén nhan tao nén triing sdu Phu Yén. Trong
binh d6 kién trac hién tai, dut giy 110° 1a ranh gidi
gitta phy d6i thém Tuy Hoa va triing sau Phii Yeén.
3. Di chi vé dai dwong Bién Pong ¢b va vé dai
dwong tudi Oligocen-Miocen sém (E;-N;") ciia
trung tim Bién Pong

Két qua nghien cuu di thuong tu trung tim
Bién bong cho thay phia DN cta “bé&” d6i Pht
Khéanh 1a mft mién vé dai duong tré dugc thanh
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tao tir 32 tri€u nam dén 16 triéu nam trude [2, 3]
(hinh 2-4). Co ché thanh tao mién vo dai duong
nay la do su dép vo, tach gian, thoai hoa, tao moi
va phiéu di ciia phan phia dong luc dia Sundaland
ddng thoi 1 su dong kin Blen Pong ¢b. Di ch1
chung ly cho sy tdn tai mot mién vo dai duong cd
DN luc dia Sundaland la déi lang kinh tang trudng
(accresionary prism), c6 tudi tir Creta dén Miocen
som (K»-N;"), phan bd & ria BB Borneo (d6i Sibu-
Crocker), dugc hinh thanh va phat trién do su hut
chim cta mién vo dai duong Bién Pong cb dudi
mién vo luc dia phia TN Borneo. Di chi cta sy hut
chim dong kin Bién Poéng cb duoc ghi nhan boi
ddi ophiolit Kuching - Lupa, Bukit Mersing va dai
nai lra pluton kéo dai tir Kuching dén Kinabalu
doc phin phia TB Borneo [9]. Két qua minh giai
dia Chén, khoan ¢ vi luc dia Truong Sa (bdi Co
Rong), bé Sarawak cho thiy vio K,-E, va
Oligocen-Miocen som (Es-N,"), & day phat trién
céc trAm tich ria luc dia thy dong TB Bién bong
¢b. Xa hon nita vé phia TB (trong d6 c6 dién tich
“p&” d6i Phu Khanh) 1a mién vo luc dia bi ning 1én
béc mon cua luc dia Sundaland vao Creta mudn-
Eocen (K,-E,) va bi tach gian phiéu di tao mién vo
dai duong tré Oligocen-Miocen sém (Es-N,"),
trung tim Bién Dong hién nay; dong thoi 1a sy tich
gian thoai hoa vé luc dia tao nén cac ban dia hao
lép dﬁy tram tich E3—N11 & khu vuc Hoang Sa, Phu
Khanh, Ctru Long, Nam Cén Son.

4. Lich sir hinh thanh “b&” Phi Khanh

Lich str hinh thanh “b”’ do6i Pha Khanh da trai
qua céc giai doan chu yéu sau:

- Céc giai doan tao mong két tinh trudc Cambri.

- Céc giai doan tach gian, phiéu di, htit chim,
ghép noi (va mang) cua cac Terraine tu tién
Cambri - Creta som.

- Cac giai doan tao 16p phu KZ.

Giai doan tién Cambri, dién tich “b&” déi Phu
Khanh hién nay 1a mot phan cua Terraine Indosinia
duoc tao boi cac da bién chét cao c6 tudi Arkei
Proterozoi. Co ché hinh thanh moéng bién chit cb
nay cho dén nay van chua duoc sang té. Terraine
Indosinia dugc ghép ndi voi Terraine Nam Trung
Quéc vao Devon. Tur gitra Devon dén diu Jura ha,
phin 16n dién tich phia dong dia khu Indosinia
dugc nang 1én vitng bén kém theo hoat dong phun
trao, xam nhap manh mé& vao Carbon mudn-Permi
som (Cs-P,) va Trias. Vao Trias mudn-Jura sé6m



gitta (T,-J1.,), phﬁn 16n dién tich Indosinia bi phu
boéi trAm tich luc nguyén chua than Ts,,, luc
nguyén J;,. Theo 1. Metcalfe (2011), vao cudi
Creta sém (K;), khu vuc Béng Nam chau A d3
hinh thanh m§t mién vé luc dja duge ghép ndi béi
cac Terraine tach ra tir siéu luc dia Gondwana va
troi dat, va mang vao luc dia Au-A. Metcalfe goi la
luc dia Sundaland. Phia dong nam luc dia
Sundaland 13 bién Poéng cb [11]. Vao giai doan
Jura mudn-Creta sdém (J3 Ky), do sy hut chim cua
mién VO dai duong Bién Dong cb xuong dudi phan
DN mién vo luc dia Indosinia nén & day phat trién
dai nti lua pluton Ba Lat-Hai Nam [1], trong d6 cé
dién tich “bé&’ d6i Phii Khanh hién nay.

Lich sir tién héa kién tao “bé&” d6i Phii Khanh
vao KZ phu thudc vao sy tiéu bién vo dai duong
Bién Pong cb va tao vo dai dwong méi Bién Dong
tré [16], hoat dong cua dut gay 110° va plum nhiét.
Két qua phan tich thanh phan, bé day [4, 8, 12]
quy luat phan bd cac thanh tao dia chét tudi
Oligocen-Miocen sém (E;-N,;') cho thiy phéan kep
gitra dut gay F, va Fs 1a cac ban dia hao, kéo dai
theo phuong DPB-TN. Kiéu ban dia hao nay ciing
phat trién & be Hoang Sa. Hudng kéo dai cua céc
ban dia hao gin tring véi truc tich gidn 32 va 24
triéu ndm. Trong khi do, phia DN cua 2 truc tach
gidn nay phat trién cac triing dia hao twong dbi can
xtng, bi khéng ché boi cac dit giy Fs va F; (hinh
7). Vao Miocen sém, do anh hudng cua tach gian,
tao mién vo dai duong tudi 21-16 triéu nim ma
phin PN cua “bé” d6i Phu Khanh, phat trién cac
ban dia hao bi lép ddy boi cac trdm tich tudi
Miocen sém.

Quy luat tram tich Miocen giua-Miocen mudn
(N1 -N,*) rit khac nhau ¢ “bé” d6i Phu Khanh.
Phan DB la trling sut lun trung binh do nhiét, phén
tay la triing sut ln kiéu kéo toac do anh hudng
truot bing trai cua dat gay kinh tuyén110°.

Dia hinh day bién hién tai va quy luat phan b6
tram tich Pliocen-Dé tir (N,-Q) cho thiy khu vuc
tdy va DB clia “bé&” déi Phu Khanh bi anh hudng
kha 16n cta 2 dut gay 110° va dat gdy Quy Nhon-
Nam Hoang Sa. Péi nang Khanh Hoa hién nay
chiu su chi phéi truc tiép ctia ché do kién tao plum
nhiét vao Pliocen-Dé t1r.

5. Két luén

- “Bé&” d6i Phu Khanh la mot déi tich chong bai
cac to hop thach kién tao co tudi tir Oligocen dén

bé¢ tir (E;-Q), dugc thanh tao trong bdi canh dia
dong lyc khac nhau: rift vao Oligocen-Miocen sém
(E3-N11), kéo toac vao Miocen gilta- Miocen mudn
(N12-N13 ) va thém, suon, triing nudc sau ria luc dia
thu dong trong Pliocen-D¢ tir (N,-Q).

- Lich st hinh thanh va phat trién cia “b&” di
Pht Khanh lién quan chat ch€ véi qué trinh tach
gian phiéu di tao mién vo dai duong tudi E3—N11 o
trung tam Bién Dong, dich chuyén truot bing trai
ctia dit gdy kinh tuyénl10° vao N,%-N,°, ciing nhu
qua trinh plum nhiét vao N,-Q.

- Mong clia “bé” d6i Phu Khanh 1a cac thanh
tao da bién chat, phun trao, xdm nhép da 10 ra ¢
khdi nhé vitng bén KonTum va dai nui lira pluton
Mesozoi mudn Pa Lat.

- P& ¢6 buc tranh chinh x4c hon vé qué trinh
h1nh thanh va phat trlen “p&” d6i Phii Khanh, cin
tién hanh 1ap ban dd cb dia 1y va tudng da cho cac
thoi ky Oligocen, Miocen sém, Miocen giiia,
Miocen mudn va Pliocen-D¢ tit, khong nhiing cho
dién tich “bé&” d6i Phtt Khanh hién tai ma ca cac
ving ké can.

Loi cdm on: Tac gia chan thanh cam on su
huéng dan tén tinh cta Tién s Pham Huy Long
trong suot qua trinh thuc hién cong trinh nay.
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SUMMARY

Eastern sea spreading and the development of Phu Khanh basin:
updated from the results of new 2D seismic interpretation

Before 2008, on the Phu Khanh basin area, the seismic surveys are mainly carried out on the western edge.
Therefore, the characteristics of stratigraphic, structure and tectonic evolution, especially the eastern boundary of the
basin has not been clarified. From the years of 2008 - 2010, the 2D seismic surveys had been conducted in the east part
of Phu Khanh basin. The results of new seismic interpretation help us to understand much more about the
characteristics of stratigraphy, structure, tectonic and the history of evolution of this basin. On the structural map of east
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sea area of Viet Nam, the Phu Khanh basin includes the area of petroleum contract blocks from 121 to 126 and from
144 to 151. The eastern boundary of basin is the new oceanic crust domain with the years from 32 to 16 million. The
southwestern boundary of basin is Tuy Hoa shear zone, Cuu Long and Nam Con Son Basin. The west of basin is
Kontum massif and the northwest is Song Hong basin and Tri Ton uplift.

The results of analyzing 2D seismic show that the Phu Khanh basin is constituted by Pre-Cenozoic basement and
Cenozoic sediments. The lithological component of Pre-Cenozoic basement is heterogeneous. The north part of basin is
characterized by metamorphic, intrusive and volcanic rocks of Kontum massif. The south part of basin is characterized
by sedimentary rocks and volcanic and intrusive rocks of late Mesozoic pluton arc in Da Lat zone. The Cenozoic
sediment is divided into 3 parts: Oligocene - lower Miocen, middle - upper Miocene and Pliocene - Quaternary. The first
part were formed due to the East Sea spreading activities. The second part were formed by the meridian 110° fault
system activities. The final part were formed by mechanism of thermal subsidence. The characteristics of stratigraphy,
structure and evolution of Tuy Hoa shelf, Phu Yen trough and Khanh Hoa ridge are diferrent.

In this paper content, the authors focus on analyzing the detail of tectonic evolution of strike slip zones Quy Nhon-
Nam Hoang Sa, Tuy Hoa, meridian 110° fault and East Sea spreading activities, also assess the their influences on
formation and evolution of Phu Khanh basin.
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