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Bai bdo gidi thiéu két qua phan tich phirc hé héa thach bao tir phdn hoa 10 mau thu'c dia tir tram tich rift luc dia hé
tdng Séng Ba tai khu vuc cau Ca Lui (tudi cuéi Miocene sém) va cdu Lé Bdc (tuéi cudi Oligocene muén dén dau Miocene
sém). Phic hé héa thach bao tir phdn va tuéng hiiu co trong dd cho phép xdc dinh méi trudng trdm tich la hé nuéc
ngot c6 hién tuong lo héa va dé muéi cé6 xu huéng gidm theo tudi dia chadt tir gia téi tré. Két qua phan tich cho thdy
tudi cta tram tich cé hon cdc nghién ciru trudc dady, cdn nghién citu chi tiét cé sinh dia tang giéng khoan ENRECA-1 dé

lam sdng t6 tudi va méi trudng ldng dong tram tich.

Tirkhéa: Phic hé héa thach bao tir phdn hoa, hé tdng S6ng Ba, tuéng bao tir phdn, rift Séng Ba, Enreca-1, trdm tich hé.

1. Giéi thiéu

Tram tich rift luc dia hé tdng Séng Ba la cau truc dai
trén 300km, dugc thanh tao do hé théng dit gay theo
hudng Tay Bac - Pong Nam kéo dai tir P6 Kb - Séng Ba
- Nha Trang (Hinh 1), ndm trén dat lién phia Tay bé trdm
tich Pha Khanh. Hé tang tram tich rift Song Ba duoc lap
day cac tram tich Dé Tam trén dién tich 2.700km?, phat
trién trong 2 graben (Ayun Pa va Kréng Pa) va ngan cach
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Hinh 1. Vj tri tring Song Ba trén ban d6 Viét Nam

bdi méng ndi sinh ndi cao (Hinh 2). Tram tich rift Séng
Ba phan I6p mong ¢6 xu hudng la cac don nghiéng cé
hudng déc theo hudng Bong Nam. Tram tich rift SGng Ba
da dugc nghién ctu bsi nhiéu giéng khoan néng va dac
biét c6 giéng khoan ENRECA-1 sau 480m da khoan thing
cac tram tich pht Dé Tam tai trung tdm graben Kréng Pa.

Hé tang Séng Ba c6 dién phan bé trong cac ving
Cheo Reo va Phu Tuc thudc thung lling Song Ba doan tu
cau Bac Lé dén thi trdan Pha Tuc da dugc nhiéu nha dia
chat nghién ctu va xac lap tén goi la diép S6ng Ba hodc
hé tdng S6ng Ba va xac dinh tudi dia chat tuong déi ciing
khac nhau. Biép S6ng Ba: cac tdc gia Trinh Danh, Vi Khic
va nnk (1984) [9]; Trinh Danh (1985 va 1993) xac dinh tudi
dia chat Miocene mudn [10]. Hé tang SO6ng Ba: cac tac
gia Tran Tinh va nnk (1998) [13]; Trinh Danh, Vi Khtic va
nnk (2000) xac dinh tudi dia chat Miocene muén [14]. Hé
tang S6ng Ba: cac tac gid Trinh Danh, Phan Cu Tién va nnk
(1989) [11]; VG Khuc, Bui Phu My va nnk (1990) xac dinh
tudi dia chat Miocene muén [12].

Theo nghién ctiu “Cac phan vi dia tang Viét Nam” nam
2005 clia T6éng Duy Thanh va Vi Khic xac dinh hé tang
S6ng Ba nam khéng chinh hgp trén loat Ban Dén tudiJura
s&m - gila, trén rhyolite hé ting Mang Yang tudi Trias gilia
hodc granite tudi Jura - Creta va xac dinh hé tang Séng Ba
la Oligocene theo héa thach thuc vat gan gui véi hé thuc
vat Na Duong [1]. Trong nghién ctu ctia Tran Ngoc Khai
va nnk [2], hé tdng S6ng Ba dugc xép vao tudi Miocene
tur két qua do vé ban do dia chat va diéu tra khodng san
ty 1& 1:50.000 nhém t6 Krong Pa. Trong nghién cdu “Dia
tang Kainozoi tai cac déng bang ven bién Nam Trung B¢,
Nguyén Dich Dy va nnk cho rdng hé tang Séng Ba c6 tudi
Miocene gita - muén [8]. Nhu vay, con nhiéu quan diém
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Hinh 2. Mdt cdt doc theo truc trdm tich rift Song Ba theo phung Tdy Bdc - Dong Nam [4]

o HTE orave 1 eTE vt S8 hiéu Mb ta thach hoc

(Geological Survey of Vietnam, 1996-1998) ' o1 Bunkét X4ms&m

il 02 Bunkét Light grey, Méu xdm nhat

03 Bot két  Light grey, coal fragments
Xém nhat chira than

04  BOtkét Xam nhatchia than phan I6p
mong gon séng

05  Bunkét Xam sam chua than

06 Bot két  Xam nhat chita manh thuc vat

07  Cat-bdét Xam sdm chia than va manh

két thuc vat phan 16p méng
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08 Bot két  Xam sam chira than va manh
thuc vat phan Iép mong

09 Bot két  Xam sam chira than va manh
thuc vat phan I16p mong

10 Botkét Xam sam chiathanva
manh thuc vat

ERrae

Cac méu 01-02: Doc b& phai séng Ba
Céch cau Ca Lai khoang Tkm vé ha luu
(13°8'2.47"N, 108° 45'41.39"E)

Cac mau 03-10: diém 16 bén tréi clia cau Lé Béc
vé thugng luu (13°18'32.00“N, 108°35'59.20”E)
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Hinh 3. Vjtri ldy mau tai cau (a Ldi va cdu Lé Bdc
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Hinh 4. Quy ludt phdn b céc manh hitu co trong bé trdm tich
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Hinh 5. Dic diém bao tit phdn hoa cdc mdu cdch cdu Ca Lii Tkm ba hitu ngan, ha luu Song Ba
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chua théng nhat vé tudi dia chat cda tram
tich hé tang Séng Ba, thay d6i tir Oligocene
dén Miocene muon.

2. Phan tich phuc hé héa thach bao tu
phén hoa trong tram tich rift luc dia hé
tang Séng Ba

2.1. Phu'ong phdp nghién ciu

Phan tich 10 mau thuc dia tai 2 diém
doc S6ng Ba tai khu vuc cau Ca Lui va Lé
Béc (Hinh 3). Cac chi tiéu phan tich c¢6 sinh
dia tdng gém vi ¢6 sinh, tdo carbonate va
bao t& phan hoa toan dién (palynology
plus palynofacies). Két qua phan tich vi
¢6 sinh va tao carbonate khéng tim thay
héa thach. Nhung két qua phan tich bao
t&r phdn hoa cho tat ca cdc mau phan tich
chua rat phong phu héa thach ké ca vat
chat hitu co.

Quy trinh gia c6ng mau bao t& phan
theo tiéu chuan ldy 10g mau gia dap nhé
kich thuéc 0,5 - 1,0mm, phd cac thanh
phan v6 co carbonate va silicate bang cac
acid HCl (10%) va HF (40%). Sau do, tach
mau bang dung dich nang ty trong 2,2g/
cm?. Mau dugc dan ¢6 dinh 1 tiéu ban pha
lamen 22 x 22mm dung cho phan tich bao
t&r phan va tuéng hiiu co. Phan hitu co con
lai dugc oxy hoa bang acid HNO, (65%) dé
lam giau héa thach va dan 2 tiéu ban c6
dinh pht lamen 22 x 40mm cho phan tich
bao ti phan hoa. Phan tich va nhan dang
hoa thach trén hé théng kinh hién vi sinh
vat AXIO Imager A2 cla hang Zeiss vai vat
kinh x 20 hodc x 100 va thi kinh x 10. T6ng
héa thach bao tir phdan dugc phan tich tu
tat ca cac tiéu ban c6 dinh ctia méi mau
(3 tiéu ban). Tuéng hiiu co trong tram tich
dugc phan tich thanh phan cac manh vun
hitu co trong da nham xac dinh moi trudng
tram tich cu thé& hon (Hinh 4).

2.2. Két qua phan tich

Tat cd 10 mau dugc phan tich cac
chi tiéu c6 sinh dia tdng gém: vi ¢6 sinh
(foraminifera), tdo voi (nannofossil) va
bao tl phdn hoa toan dién (palynology va
palynofacies). Cac phan tich vi ¢6 sinh va
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tdo voi khong phat hién dugc cac di tich
sinh vat bién tén tai trong mau, budc dau
€6 thé két luan cac tram tich clia hé tang
S6ng Ba dugc ldng dong trong moi trudng
luc dia.

Két qua phan tich bao t& phan hoa
toan dién da phat hién dugc cac phuc hé
héa thach trong tat ca 10 mau rat giau héa
thach va vat chat hiiu co.

2.2.1. Nhém mdu ldy tai khu vuc cdu Ca Luai
(gbm mau 1va 2)

Phic hé héa thach phat hién trong
mau tai khu vuc cau Ca Lui chda ti 2.946
- 2.999 hat bao tt phan véi 65 - 72 giéng
loai (Hinh 5). Cac hda thach chda yéu
trong phuc hé bao ti phan tim thdy gém
aureum, Crassoretitriletes

Crassoretitriletes

Acrostichum
nanhaiensis,

vanraadshooveni, Gleichennidites spp.,
Lygodiumsporites spp., Pinuspollenites
spp., Piceapollenites spp., Avicennia

spp., Brownlowia spp., Calophyllum spp.,
Caryapollenites  spp., Combretocarpus
rotundatus, Cupuliferoipollenites  spp.,
Euphorbiaceae undiff,, Eugeissona minor,
Florschuetzia
trilobata, Florschuetzia
A), Florschuetzia trilobata (type B),
Lagerstroemia spp., Retitricolporites
spp., Retitricolpites spp. Shorea spp.,
Sporotrapoidites spp., Tricolporopollentes,
Tricolpollenites spp., Verrutricolporites
spp., Botryococcus braunii, Botryococcus
spp., Bosedinia infragranulata, Tasmanites

spp...

Florschuetzia
trilobata  (type

levipoli,

Tubi dia chat cta mau 1 va 2 la
Miocene sém dugc ching minh bang
tap hgp hoa thach dac trung tim thay
nhu: Sporotrapoidites spp.,
infragranulata, Florschuetzia levipoli,
spp., Calophyllum  spp.,
Eugeissona minor va Combretocarpus
rotundatus. Su phat trién manh cla
Crassoretitriletes nanhaiensis va
Crassoretitriletes vanraadshooveni
trong cad 2 mau nay theo nghién ctu
cla J.H.Germeraad,

Bosedinia

Avicennia

C.A.Hopping va

Méi trudng ling
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Hinh 7. M6 hinh tram tich hd dp dung cho tram tich rift luc dja Song Ba [4]

J.Muller [5] c6 thé x€p vao déi thuc vat vung nhiét dgi Crassoretitriletes
vanraadshooveni thudc tudi cudi Miocene sém.

M®i trudng tram tich la hé nudc ngot bi lg héa nhe nuéc sau dugc
nhan biét bang phuc hé héa thach Botryococcus spp., Botryococcus
braunii, Bosedinia infragranulata, Acrostichum aureum, Brownlowia spp.
va thanh phan sapropel (80 - 90%) trong t6ng ham lugng vat chat hiiu co.

2.2.2. Nhém méu tai khu vuc cdu Lé Bac (gém 8 mdu, s6 hiéu tir 3 dén 10)

Phtic hé héa thach phat hién trong mau tai khu vuc cau Lé Bac chia
tur 675 - 4.778 hat bao tir phan vai 57 - 89 giéng loai (Hinh 6). Phiic hé hda
thach bao tir phan dac trung goém: Acrostichum aureum, Polypodiisporites
spp.,
Piceapollenites spp., Alangiopollis spp., Alnipollenites verus, Avicennia

perverrucatus,  Stenochlaena  palustris,  Pinuspollenites
spp., Barringtonia spp., Brownlowia spp., Calophyllum spp., Caryapollenites
spp., Combretocarpus rotundatus, Cupuliferoipollenites spp., Durio spp.,
Euphorbiaceae undiff., Florschuetzia trilobata, Florschuetzia trilobata
(type A), Florschuetzia trilobata (type B), Florschuetzia trilobata (type C),
Florschuetzia trilobata (robust), Gothanipollis basensis, Jarandersonia
spp., Lagerstroemia spp. Loranthaceae undiff., Pterospermum spp.,
spp., spp., Retitricolporites spp.,
Tricolporopollentes  spp., Tricolpollenites spp., Verrutricolporites

pachydermus, Botryococcus spp., Bosedinia infragranulata, Tasmanites
spp...

Sporotrapoidites Retitricolpites
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Hinh 8. Mgt s6 hda thach bao tir phdn hoa trong trdm tich rift luc dia hé tang Song Ba

(1. Crassoretitriletes vanraadshooveni; 2. Acrostichum aureum; 3. Stenochlaena palustris; 4. Poly-
podiaceaesporites undiff,; 5. Magnastriatites howardi; 6. Piceapollenites spp., 7. Pinuspollenites
spp.; 8. Podocarpidites spp., 9. Caryapollenites spp.; 10. Racemonocolpites hians; 11. Casuarina
cainozoicus; 12. Euphorbiaceae undiff, 13. Ericipites spp.; 14. Barringtonia spp; 15. Combretocar-
pus rotundatus; 16. Florschuetzia trilobata; 17. Florschuetzia trilobata (type A); 18. Florschuetzia
trilobata (type B); 19. Florschuetzia trilobata (type C); 20. Sporotrapoidites spp.; 21. Avicennia
spp.; 22. Lagerstroemia spp.; 23. Calophyllum spp.; 24. Pterospermum spp.; 25. Rhus spp.; 26.
(ephanomappa spp.; 27. Retitricolporites spp.; 28. Verrutricolporites pachydermus; 29. Brown-
lowia spp.; 30. Jarandersonia spp.,; 31. Loranthaceae undiff.,; 32-33. Zonocostites ramonae; 34-35.
Gothanipollis basensis; 36. Botryococcus spp.; 37. Tasmanites spp).

Tuéi dia chat tir cudi Oligocene mudn dén dau Miocene
sém dugc luan gidi trén co sG tim thay tap hop héa thach
dac trung Gothanipollis basensis, Sporotrapoidites spp.,
Combretocarpus rotundatus, Calophyllum spp., Avicennia spp.
va Eugeissona minor.

Moi truong lang dong tram tich clia c@ 8 mau la ho
nudc ngot bi lg hoa dugc nhan biét bang phic hé héa thach
Botryococcus spp., Bosedinia infragranulata, Magnastriatites
howardi, Barringtonia spp., Brownlowia spp. véi thanh phan
sapropel (5 - 30%) va manh h{iu co loai 3 (30 - 40%, tham chi
70%). Nhu vay, moi trudng lang dong tram tich hé xac dinh cho
cac mau phan tich nay la phu hgp véi mé hinh thanh tao cac
tram tich rift S6ng Ba (Hinh 7).
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So sanh két qua phan tich bao ti phan tu 2 khu
vuc cau Lé Bac va cau Ca Lui cho thay nhdm mau khu
vuc cau Ca Lui 1a cudi Miocene sém, tré hon tudi dia
chét ctia nhom mau khu vuc cau Lé Bac la phu hop
vGi cdu trac dia chat tram tich rift Song Ba (Hinh 2). Su
phat trién thuc vat ngdp man Brownlowia spp. trong
cac mau khu vuc ciu Lé Bac dugc chuyén [én thuc
vat ngap man Acrostichum aureum c6 dé mudi nhat
han trong nhém mau khu vuc cau Ca Lui. Ranh gi6i
dia chat Miocene sdm va Oligocen muén cé thé tim
thdy trong céac giéng khoan khi nghién ctu ¢6 sinh
dia tang va dac biét la giéng khoan ENRECA-1 tai Phu
Can (toa dd VN2000: 145, 87, 99 - 24, 81, 53) thudc
graben Kroéng Pa. Do vady, can phai nghién cdu chi
ti€t ¢ sinh dia tdng mat cat tram tich giéng khoan
ENRECA-1.

Két qua phan tich tudng hiu co (palynofacies)
cho thay téng vat chat hitu co trong da cao véi thanh
phan sapropel va spore-pollen-cutinite (hda thach
bao tlr phan va manh hiru co loai 3) kha cao, phu hop
vGi cac két qua phan tich dia hoa TOC trong giéng
khoan ENRECA-1 [3].

3. Két luan va kién nghi

Két qua phan tich cé sinh dia tang 10 mau thuc dia
tur 2 khu vuc trong tram tich rift luc dia hé tang Séng
Ba dugc lang dong trong méi trudng hé nudc ngot bi
lg héa, chira phiic hé héa thach bao ti phan hoa rat
phong phu c6 tudi dia chat tuong doi la cusi Miocene
sdm (tai khu vuc cau Ca Lui) va cudi Oligocene mudn
dén dau Miocene sém (tai khu vuc cau Lé Béc). Tudi dia
chat cla cac tram tich rift luc dia khac nhau & khu vuc
cau Ca Lui va cau Lé Bac phu hgp moé hinh dia chat rift
luc dia hé tang Song Ba.

Két qua nghién clu khac véi céc céng trinh
nghién ctu dia chat vé hé tang S6ng Ba da dugc cong
b6 trudc day. Ranh gidi dia chat Oligocene va Miocene
trong hé tdng S6ng Ba c6 thé dugc lam ré khi nghién
clu chi tiét ¢6 sinh dia tdng mat cat tram tich giéng
khoan ENRECA-1 sau 480m da xuyén thing tram tich
Dé Tam rift luc dia Song Ba. Trén ca s& d6, can co cac
nghién ctu dia chat dia vat ly chi tiét dé lam sang to
cau trac dia chat va tiém nang dau khi cac tram tich
rift luc dia hé tang Séng Ba.

Tai liéu tham khao

1. Téng Duy Thanh, Vi Khic, Bang Tran Huyén,
DPoan Nhat Trudng, D6 Bat, Nguyén Dich Dy, Nguyén



PETROVIETNAM

H&u Hung, Pham Huy Thong, Pham Kim Ngan, Ta Hoa
Phuang, Tran Hitu Dan, Tran Tat Thang, Tran Vén Tri, Trinh
Van Long. Cdc phan vi dia tdng Viét Nam. Nha xuat ban Dai
hoc Quéc gia Ha Néi. 2005: trang 381 - 383.

2. Tran Ngoc Khai, Nguyén Hung Cudng, Nguyén Huy
Diing. Mét sé théng tin méi vé hé tang Séng Ba qua két qua
do vé ban dé dia chdt va diéu tra khodng san ty Ié 1:50.000
nhém to Kréng Pa. Lién doan Ban dé Dia chat mién Nam.
20009.

3. L& Van Hién, H.L.Petersen, L.H.Nielsen. Két qud
nghién ciu dia héa giéng khoan Enreca-1 & triing Séng Ba:
M@t bdng chiing cda dd me sinh ddu tudi Miocen va y nghia
cua né dbi véi cdc bé tram tich & Viét Nam. Tuyén tap Bao
cao Héi nghi Khoa hoc - Cong nghé 30 nam Dau khi Viét
Nam. Nha xuat ban Khoa hoc va Ky thuat. 2005; 1: trang
380 -386.

4. L.H.Nielsen, H..Petersen, N.D.Thai, N.A.Duc,
M.B.W.Fyhn, L.O.Boldreel, H.A.Tuan, S.Lindstrom, L.V.Hien.
A Middle-upper Miocene fluvial-lacustrine rift sequence in
the Song Ba rift, Vietnam: An analogue to oil-prone, small-
scale continental rift basins. Petroleum Geoscience. 2007;
13(2): p. 145 - 168.

5. JH.Germeraad, C.A.Hopping, J.Muller. Palynology
of tertiary sediments from tropical areas. Review of
Palaeobotany and Palynology. 1968; 6(3-4): p. 189 - 348.

6. R.J.Morley. Tertiary stratigraphic palynology in
Southeast Asia: Current status and new direction. Bulletin of
the Geological Society of Malaysia. 1991; 28: p. 1 - 36.

7. JM.Cole. Freshwater dinoflagellate cysts and
acritarchs from Neogene and Oligocene sediments of
the South China sea and adjacent areas. Neogene and
Quaternary Dinoflagellate Cysts and Acritarchs. 1992: p.
181 -196.

8. Nguyén Dich Dy, Binh Van Thuan, Nguyén Trong
Tan, Vi Van Ha, Lé Buc Luong, Phan Bong Pha. Dia tdng
Kainozoi tai cdc déng béing ven bién Nam Trung Bé. Tap chi
cac Khoa hoc Tréi dat. 2010; 32(1) trang 1-7.

9. Vi Khuc (chl bién). Héa thach ddc trung & mién
Nam Viét Nam. Nha xuat ban Khoa hoc va Ky thuat. 1984.

10. Trinh Danh. Nhiing nét co ban vé trdm tich Dé tam
& Viét Nam. Tap chi Dia chat va Khoang san. 1985; 2: trang:
43 -59.

11. Phan CuTién (chu bién). Bia chdt Campuchia, Lao,
Viet Nam: Thuyét minh ban dé dia chdt Campuchia, Lao, Viét
Nam ty Ié 1: 1.000.000.T6ng cuc M - Dia chat. 1989.

12. Vi Khtc, Bui Phu My. Bia chdt Viét Nam. Tap 1. Dia
tdng.Téng cuc Md Pia chat. Ha Noi. 1990.

13. Tran Tinh (chu bién). Dja chdt va khodng san to
Kon Tum - Buén Ma Thuét: to Mdng Den - Béng Son, t& Kon
Tum, t& Quy Nhon, t& An Khé, t& Pleiku, t& Tuy Hoa, to Buén
Ma Thudt, toban do ty ¢ 1.200.000. Cuc Dia chat va Khoang
san Viet Nam. 1997.

14. Vi Khuc. Sdch tra ciu cdc phan vi dia chdt Viét
Nam. Cuc Dia chat va Khodng san Viét Nam. 2000.

Palynomorph assemblages in the Song Ba
continental rift sediments

Summary

Chu Duc Quang
Vietnam Petroleum Institute

The article presents the results of analysis of palynomorph assemblages from ten outcrop samples of Song Ba
continental rift sediments of Ca Lui and Le Bac bridges areas, of Earliest Miocene and Latest Oligocene respectively.
The palynomorph assemblage and palynofacies made it possible to determine that the depositional environments of
all analytic outcop samples are freshwater lacustrine with slight brackish water conditions and salt decreasing trends
from old to young geological age. These analytical results indicated that the age of S6ng Ba continent rift sediments
is older than concluded in previous studies. Thus, the biostratigraphy in ENRECA-1 well needs to be studied in detail
to clarify the age and the depositional environment.

Key words: Palynomorphs, Song Ba formation, palynofacies, Song Ba rift, Enreca-1, lacustrine sediments.
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