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Abstract: Late Miocene biostratigraphy of coaly sediments in the Southeastern Red River Delta are
basically interpreted from the analyses of foraminifera, palynology with referencing analyses of
petrographic thin section, grain-size and physicochemistry, from the samples of 3 boreholes. Late
Miocene/Pliocene stratigraphical boundary is marked by the appearances of planktonic foraminifera
as Neogloboquadrina acostaensis; Globigerinoides ruber, G. bulloides, G. conglobatus.
Sedimentary environments were: tidal flats in the Earlier of Late Miocene; tidal flats and coastal
marshes in the Middle of Late Miocene; tidal flats and coastal marshes intercalated with neritic
shallow sea in the Later of Late Miocene. The Late Miocene paleoclimate in the study area was
characterized by hot subtropical regime in the earlier, changed into tropical intercalated with cooler
period in the middle and ended with colder subtropical regime in the later.
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Tom tit: Luan giai dac diém sinh dia ting tram tich chira than Miocen mudn ving déng nam chau
thd Séng Hong dugc thyc hién dua trén co sé phan tich hoa thach triing 16 va héa thach bao tir phan
hoa, véi su tham khao céc két qua phan tich thach hoc 14t mong, thanh phan do hat, hoa ly, cac mau
lay tir ba 15 khoan trong viing nghién ctru. Ranh giéi dia ting Miocen mugn/Pliocen trong mat cat
dugc xac dinh bing sy xuit hién cac trang 16 trdi ndi Neogloboquadrina acostaensis;
Globigerinoides ruber, G. bulloides, G. conglobatus. Méi truong tram tich Ia bi tridu ven bién vao
Miocen mugn phan sém; béi triéu va dam lay ven bién vao Miocen mudn phan giira; va bdi triéu
dam lay ven bién xen k& bién ndng ven b& vao Miocen muon phan muon. C6 khi hau thai ki Miocen
mudn ving nghién ctiu ¢ ché do & nhiét dsi néng & Miocen mudn phan sém chuyén sang ché do
nhiét doi xen k& voi cac dot lanh mat hon & Miocen muon phan giita va két thic & Miocen mudn

phan muon véi ché do & nhiét dsi lanh hon.

Tirkhoa: Sinh dia ting, trAm tich chira than, Miocen mugn, tring 13; bao tir, phin hoa, cé khi hau.

1. Mé dau

Tram tich Kainozoi, dic biét 1a Neogen &
khu vyc ddng bang Séng Hong chia nhiéu
khoang san quan trong va can thiét dé phat trién
kinh té. Trong s6 6 dang ké nhat Ia than nau (Vii
Xuan Doanh, 1986; Vii Nhat Thing, 1995) [1, 2].
Két qua nghién cau cua tap doan Cong nghiép
Than — Khoéang san Viét Nam tai viing chau tho
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Séng Hong da phan nao xac dinh dugc dic diém
tram tich, méi truong thanh tao than, trir luong
va chat luong than, diéu kién dia chat, dia chat
thuy van, dia chit cong trinh va kha ning khai
thac than véi trinh do va cong nghé khai thac
hién tai trén thé gisi [3]. Tuy nhién, vin dé
nghién ciru dia chit trong d6 co dia tang, van dé
quan trong dau tién quyét dinh t6i cac huéng
nghién cuu tiép theo, o day di duoc dé cap song
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chua duoc quan tim thich dang, 1am han ché y
nghia cua két qua nghién ciru thim do trong viéc
danh gia tim kiém cho toan vang.

Cac nhom cd sinh (triing 13, bao tir phan hoa)
tuy rat nho nhung lai dé duoc bao ton trong tram
tich va mdi nhém c6 sinh lai mang nhirng nét dic
trung cho diéu kién méi truong khi chling sinh
trudng va phét trlen & d6, mat khac su tién hoa
cuia cac dang co sinh theo thoi gian cling duoc
ghi nhan bang cac giéng, loai dac trung (Truong
Cam Bao, 1980; Nguyén Ngoc va nnk, 2006) [4, 5].
Vi vay, phuong phap nghién ctu ¢o sinh 1a mot
trong cac phuong phép tin ciy duoc sir dung dé
xac dinh duoc tudi dia chat, diéu kién cb dia ly
cua cac tng tram tich chira ching, va dua vao d6
tién hanh phan chia, lién hé dia tang tai khu vuc
nghién ctru (Zubkovits, 1978) [6].

2. Khai quét vé dia ting Neogen viing chau
tho Séng Hong

Hé ting Phong Chau tudi Miocen sém (N1* phc)
dac trung bai su xen k& lién tuc gitta nhiing 16p
cat két hat vira, hat nho xam trang, xam luc nhat
gan két ran chac véi nhiing 16p cat bot két phan
I6p rit mong ¢& mm dén cm tao thanh céc dang
mat, thiu kinh, gon séng va duoc goi 1a da “dang
soc” (Vii Nhat Thang, 1995; D Bat, 2001; D6
Bat va nnk, 2007) [2, 7, 8]. Cét két c6 xi ming
gan két chu yéu la carbonat v6i ham luong cao
(25%). Khoang vat phu gém nhiéu glauconit va
pyrit. B&é day hé tang tai mat cit chuan dat
1180m.

Hé tang Phu Cur tudi Miocen gitra (N1 pc)
bao gdm tram tich co tinh chu ky rd rét véi cac
16p cat két hat vira, bot két phan 16p mong (dang
song, thau kinh, phan 16p xién), bot két, sét két
cAu tao khdi chira nhiéu hoa thach thuc vat, diu
vét dong vat an bun, trung 15. Cat két c6 thanh
ph?m it khoang, d6 lya chon va mai tron tdt,
khoang vat phu ngoai tourmalin, zircon, d6i noi
con bit gip glauconit va granat 13 nhiing khoang
vat khong théy c6 trong hé ting Phong Chau (D6
Bat, 2001; D6 Bat va nnk, 2007) [7, 8]. Ngoai
mat cat chuan xem xét thém nhidu mit cit khac,
hé tang Phu Cir ¢6 thé chia thanh ba phan, mdi
phan 1a mot nhip trim tich bao gom cét két, bot

két, sét két co chira than va hoa thach thuc vat.
Chiéu day cua hé tang Pha Cir thay ddi tir 1500
dén 2000m (Vii Nhat Thang, 1995) [2].

Hé tang Tién Hung tudi Miocen mudn (N
th) bao gém cac tram tich co tinh phéan nhip rd
rang, phan thé thudong day hon phan min, cic
nhip bat diu bang san két, cat két chuyén 1én bot
két, sét két, sét than va nhiéu via than nau. Cat
két thuong gin két yéu hodc chua gan két, nhicu
granat, cac hat c6 do lya chon va mai tron kém.
Trong phan dudi cia hé tang, cac 16p thudng bi
nén chat hon va bét gip cat két xam trang chtra
két hach siderit, xi ming carbonat. B& day cua hé
téng tai mat cat chuén dat 760m (Vi Nhat Tha‘ing,
1995; B6 Bat, 2001; B3 Bat va nnk, 2007) [2, 7, 8].

Hé ting Vinh Béo tudi Pliocen (N2 vb) tai
mit cat chuan gom hai phan. Phan duéi chu yéu
la cat hat min mau xam, vang chanh, phan lop
day, c6 do lua chon tbt, doi noi co nhitng thau
kinh hay 16p kep cudi, san hat nho xen ké&. Phan
trén c6 ham luong bot tang dan. Bé day chung
clia hé ting tai mat cat chuan khoang 270m.
Trong da gap nhiéu hoa thach dong vat bién nhu
thAn mém, san ho, trung 15 (Vi Nhat Théng,
1995; B6 Bat, 2001; D6 Bat va nnk, 2007) [2, 7, 8].

Trong khuon khé bai bao nay, nhém tac gia
tap trung vao nghién ctru dic diém sinh dia tang
céc thanh tao tram tich Miocen mudn thudc hé
tang Tién Hung.

3. Tai liéu va phwong phap nghién ciu

Két qua phan tich ¢ sinh cua 48 mau tring
15 va 55 mau bao tir phan hoa duoc Iy tir ba 16
khoan vung Thai Binh, LK 51SH (d¢ sau 265 -
1100m), LK 97SH (d6 sau 290 — 1050m) va LK
102SH (335,2 — 1090m) (Hinh 1). Co s6 tai liéu
xay dung méi truong tram tich thoi ky Miocen
muon vung nghién cuau.

a) Trung 16 (Foraminifera)

Dic diém hoa thach tring 16 c6 vai trod rat
quan trong dé khoi phuc lai cac diéu kién caa moi
truong ling dong trim tich (Nguyén Ngoc va
nnk, 2006) [5]. Trung 16 1a dong vat séng trong
mdi trudng bién c6 d6 mudi khac nhau tir lg dén
man (Duong Xuan Hao va nnk, 1980; Mai Van
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Hinh 1. Vi tri cac 16 khoan nghién ciu.

Lac va nnk, 2009; Nguyén Ngoc va Nguyén
Xuan Phong, 2016) [9-11]. V6 clia ching thuong
dugc bao ton tét trong cac I6p da cho phép khai
thac cac thdng tin vé moi trudng cua quéa kha dia
chat (Cushman, 1928 va 1933; Debenay, 2012)
[12-14].

b) Bao tiz phan hoa

Ciing nhu triing 15, dic diém céc phirc hé bao
tar phan hoa c6 vai trd quan trong dé khdi phuc
moéi trudng tram tich (Tran Pinh Nhan, 1962)
[15]. Ung v6i mdi méi trudong khac nhau 1a mot
phicc hé bao tir phan hoa dic trung cho moi
truomg do (Erdtman, 1943, 1952) [16, 17]. C6 rat
nhiéu yéu té anh huéng téi sinh thai caa thuc vat,
bao gdm khi hau (nhiét do, d6 4m, 4nh sang), dia
hinh, dit hay thé nhudng,...Sy ton tai va phat
trién cua thuc vat gan lién véi cac yéu to dé. Noi
cach khac, dwa vao su phan bé cua céc chi loai
thuc vat c6 thé xac dinh duoc dic diém co dia ly
(moi trudng tram tich, ché d6 khi hau,...) cia cac
thoi ky khac nhau trong mét ving cu thé (Pham
Quang Trung, 1998; Dinh Van Thuan, 2005)
[18, 19].

Cb khi hau duoc xac dinh dua trén co so tiép
can dong ton tai (Coexistence Approach — CA)
do Mosbrugger va Utescher (1997) dua ra [20].

Theo cach tiép can nay, cac diéu kién khi hau ddi
Véi cac chi loai thyc vat ¢6 tuong ty nhu nhiing
ho hang dang sdng gan nhat (Nearest Living
Relatives — NLR). Mtc d6 phén giai, d6 tin cay
ting theo s6 luwong chi loai dwoc phan tich.
Thong thudng ¢ do tin cay tuong ddi cao khi co
trén 10 chi loai duoc danh gia vé khi hau, danh
gia nay dugc duya trén sy c6 mat hay vang mat
cua chi loai thay vi do giau nghéo cua chung.
Muc tiéu ctua phuong phap CA la xac 1ap cac
khoang gia tri ciia cac tham s khi hau déi voi
cac thyc vat ¢ voi sb luong t6i da cac NLR cua
hé thuc vat nay c6 thé clng ton tai; cac khoang
cuing ton tai duoc coi 1a ¢6 khi hau phu hop ma
thuc vat ¢b sinh séng. Céac tham sb c6 khi hau
thuong dugc xem xét la: Nhiét do trung binh nam
(MAT — mean annual temperature); Nhiét do
trungbinh thang lanh nhat (CMT — mean
temperature of the coldest month); Nhigt do
trung binh thang néng nhat (WMT — mean
temperature of the warmest month); Lugng mua
trung binh nam (MAP - mean annual
precipitation); Lwong muwa thang nhiéu nhat
(HMP — precipitation of the wettest month);
Luong mua thang it nhat (LMP — precipitation of
the direst month). Trong bai viét nay chua yéu
danh gia theo cac thong s6 nhiét do trung binh
nam (MAT) va luong mua trung binh nam
(MAP).

Chi thi sinh thai cua mot sb loai dua theo ho
hang dang sdng gan nhat. Céc chi loai duoc phan
chia thanh cac nhém sinh thai khac nhau dua
theo ho hang dang sdng gin nhit (Suc, 1984;
Tomlinson, 1986; Ellison, 2000; Gozalo va nnk,
2005) [21-24].

Yéu t6 dai nhiét (Megathermic elements)
hay nhiét d6i ¢ nhiét do trung binh cua tit ca
c4c thang déu vuot 18°C. Céc chi loai thudc yéu
t5 nay c6: Magnoliapollenites sp., Gleichenia
sp., Cyperus sp., Florschuetzia sp.; F.levipoli, F.
meridionalis, Zonocostites sp.

Yéu t6 dai — trung nhiét (Mega-mesothermic
element) hay a nhiét déi c6 nhiét d6 trung binh
thang lanh nhat trong khoang 6 - 18°C. CAc chi loai
thudc yéu t6 nay co: Cyathea sp., Myricapollenites
sp.; Castanopsispollenites sp., Engelhardtia sp.,
Platycaryapollenites sp., Cyperus sp.
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Hinh 2. Diéu kién khi hau mot s NLR cua céc
chi loai.

- Yéu té trung nhiét (mesothermic element)
hay 6n déi néng c6 nhiét do trung binh thang
lanh nhat trong khoang tir -3°C dén 6°C. C4c chi
loai thudc yéu té nay co: Caryapollenites sp.,
Myricapollenites  sp.,  Engelhardtia  sp.,
Platycaryapollenites sp., Pterocaryapollenites
sp., Quercoidites microhenrici, Quercoidites sp.,
Cyperus sp., Pinuspollenites sp.

Diéu kién khi hau ctia mot s6 NLR cua cac
chi loai ¢6: Nhiét do trung binh nim (°C) (MAT)
va Lugng mua trung binh ndm (mm) (MAP) cta
mot sé NLR cua cac chi loai trong tram tich
Miocen dugc xac dinh theo Quan va nnk (2013)
[25] (Hinh 2)

4. Két qua va thao luan
4.1. Lo khoan S1SH

C6 tit ca 15 mau trang 16, 17 mau bao tir
phén hoa dugc ldy tir d6 sdu 265 — 1050m cua 16
khoan 51SH dé gia cong va phan tich. Thanh
phan thach hoc chu yéu 1a cat két, bot két, sét két,
sét bot xen kep cac 16p than, sét than. Dua vao
két qua phan tich mau, ma cu thé I thanh phan
gidng loai , kiéu sdng, dic diém vo cua hoa thach
VCS, thanh phan chi loai, ty 1& phan trim ba
nhém chinh gém bao tir dwong xi, phan hoa hat
tran, phan hoa hat kin, mirc do giau nghéo, thanh
phan thanh phan thuc vat ngap man, thuc vat
dam lay... caa nhém hda thach bao tir phan hoa,
toan bo mit cit dugc chia thanh 3 phuc hé ¢
sinh theo thir ty tir ¢6 dén tré nhu sau (Bang 1):

- Phuc hé 1, Acrostichum — Pinuspollenites,
dugc xay dung tir d6 sdu 1050 — 1100m vai 1

mau dugc phan tich tring 16 & do sau 1085m va
1 mau duoc phan tich bao tir phin ciing & d6 sau
1085m. Theo két qua phan tich, phac hé nay
khdng cd hoa thach triing 16 ma chi ¢6 hoa thach
bao tir phan hoa. Bao tir Duong xi chiém ty Ié
tuong dbi cao 37% Vvoi cac dang thuong gap nhu
Polypodium sp., Acrostichum sp., phan hoa hat
tran chiém 25% voi dang thuong 9ap la
Pinuspollenites sp., phan hoa hat kin chiém 38%
vai cac dang thuong gap nhu Caryapollenites
sp., Florchuetzia levipoli. Trong phuc hé nay
thuc vat ngap man chiém ty 1é twong di cao
khoang 30% véi dang thuong gap la
Florschuetzia levipoli, Acrostichum sp. Phuc hé
nay dugc Xep vao tudi Miocen muon, trén co so
quan hé dia tang véi cac phic hé nam trén, moi
tredng tram tich duge xéac dinh 12 bai triéu ven bién.

- Phirc hé 2, Stenochleana- Triporopollenites,
duoc xay dung tir 6 sdu 700 — 1050m véi 4 mau
duoc phan tich hda thach tring 15, 8 mau duoc
phan tich bao tir phan hoa. Theo két qua phan
tich phiic hé nay khdng c6 tring 16 ma chi c6 hoa
thach bao tir phin hoa trong 7/8 mau. Bao ti
Duong xi chiém tir 25 — 36%, Vi cac dang dic
trung nhu Polypodiaceaea gen. indet.,
Magnastriatites howardi, Crassoretisporites sp.,
Stenochleana sp., Acrostichum sp., Polypodites

p..., Phin hoa hat tran chiém ty 1 thap hon tir
15 — 20% voi dang thuong gap chu yéu la
Pinuspollenites sp., Cycas sp.. Phan hoa hat kin
chiém tir 45 — 55% véi cac dang dic trung
thwong gap nhu  Quercoidites  sp.,
Triporopollenites  sp.,  Zonocostites  sp.,
Tricolpoporopollenites sp.,...Trong phic hé
nay, thuc vat ngap man gip twong déi nhiéu,
thanh phan chi loai ciing da dang va phong phu
hon so véi phtc hé truge. Trong cac phd phan
ching chiém ty 1& 25 — 32% va phan bd twong
dbi lién tuc theo do sau voi cac dang thuong gap
nhu Acrostichum sp., Florschuetzia sp., F.
levipoli, F. meridionalis, Zonocostites sp..
Thanh phan thyc vat ngap man ngoai cac chi loai
thuong gap nhu trén, trong hau hét cac mau phan
tich con c6 sy xuat hién cua thuc vat ua am, séng
trong méi truong dam lay dién hinh 12 loai
Stenochleana sp. va Phragmites sp.. Phuc hé
dugc xép vao tudi Miocen muon trén co sé quan
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hé dia tAng véi cac phirc hé nam trén. Mbi trudng
thanh tao trim tich dugc xac dinh 1a méi truong
bi triéu, dam lay ven bién.

- Phic hé 3, Ammonia — Stenochleana —
Quercoidites, dugc xay dung tir do sdu 265 —
700m vé6i 9 mau dugc phan tich triing 15, 7 mau
dugc phan tich bao tir phan hoa. Trung 15 chi
Xuat hién ¢ 2/9 mau phan tich tai do sdu 392m
V6i 4 cé thé thuoc giong Ammonia va tai do sau
650m voi hoa thach tuong d6i nhiéu. Theo két
qua phan tich, 100% hoéa thach trang 156 thuoc
phirc hé nay thudc nhom c6 vo tu tiét (vo voi)
V6i cac loai dién hinh nhu Neogloboquadrina
acostaensis; Globigerinoides ruber, G. trilobus,
Globorotalia sp.; Elphidium sp., Bolivina sp.,
Ammonia sp., A. beccarii. Theo moi truong cu
tri, 70% hoa thach triing 16 trong phuc hé nay
thugc nhom song day (benthos), va dang luu ¥ 1a
55% s6 hoa thach song day nay la gidng
Ammonia vé6i cac loai dién hinh Ammonia
beccarii, Ammonia tepida, Ammonia sp., dac
trung cho méi trudng bién ndng ven bd, noi co
d6 sau thuy vuc thap (Nguyén Ngoc va nnk,
2006) [5]. Ngoai ra, nhém hoa thach Trung 16
séng trong mdi trudng bién néng ven bo trong

phuc hé nay con c6 Elphidium sp., Cibicides sp.
Bao tir phan hoa phéat hién trong hau hét tat ca
c4c mau ngoai trir 1 mau & do sau 680m. Bao tir
Duong xi chiém 20 — 27% véi dang thuong gap
chu vyéu Ia Polypodiaceae gen. indet,
Stenochleana sp., Cyathea sp., Polypodites sp.,
phin hoa hat tran chiém 12 - 15% voi dang
thuong gap 1a Pinuspollenites sp.. Phan hoa hat
kin chiém trung binh 55 — 65% v&i céc dang
thwong gap nhu Magnoliapollenites sp.,
Micheliapollenites sp., Platycarypollenites sp.,
Triporopollenites  sp.,  Zonocostites  sp.,
Florchuetzia levipoli,... Trong phac hé nay, thuc
vat ngap man chiém ty 1¢ twong dbi cao 25— 32%
v6i nhing chi loai rat dic trung, dién hinh 1a
Zonocostites sp., Florchuetzia meridionalis,
F.levipoli. Thanh phan thyuc vat ngap man nhgoai
cac chi loai thuong gap nhu trén, trong hau hét
cac mau phan tich con co su xuit hién cua thuc
vat wa am, séng trong mdi truong dam lay dién
hinh la Stenochleana sp. va Phragmites sp. Phuac
hé nay duoc xép vao tudi Miocen mugn trén co
s6 xac dinh dugc loai Neogloboquadrina
acostaensis, mdi truong tram tich & day duoc xac
dinh 12 béi triéu, dam lay ven bién xen k& bién
ndng ven bo.

Bang 1. Phan chia dia tang 16 khoan 51SH

Phiic hé hoa thach

Do
sau
(m)

Tuoi Moi truwong

Trung 16 Bao tir phan hoa
240 Pliocen ,,
, ?) '
268 100% vo tu tiet (vo vOi): Bao tir 20-27%: Polypodiaceae gen.
Globigerinoides ruber, G. trilobus, indet, Stenochleana sp., Cyathea sp.,
Globorotalia sp.; Elphidium sp., Polypodites sp.
Bolivina sp., Ammonia beccarii, Hat tran 12-15%: Pinuspollenites sp.
Ammonia sp. Neogloboquadrina Hat kin 55 — 65%: Magnoliapollenites B3 tridu
acostaensis ) sp., Micheliapollenites sp., dam Ly vén
70% song ddy, da so la hoa thach dac Platycarypollenites sp., Miocen bidn xen k&
trung cho mdi truong bién ndng ven Triporopollenites sp., Zonocostites sp.,  mugon bién nong
bo; 30% troi noi. Florchuetzia levipoli. ven be

Thuc vat ngap man 25 — 32%:

Zonocostites

sp., Florchuetzia

meridionalis, Florchuetzia levipoli.
Thuc vat dam lay Stenochleana sp. va
700 Phragmites sp.
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Khong c6 hoa thach

Bao tir 25-36%: Polypodiaceaea gen.
indet., Stenochleana sp., Acrostichum
sp., Polypodites sp.

Hat tran 15-20%: Pinuspollenites sp.,
Cycas sp.

Hat kin 45-55%: Quercoidites sp.,
Triporopollenites sp., Zonocostites sp.

. Bai triéu,
Miocen

Tricolpoporopollenites sp. muon

Thuc

dam Iéyven
ngap man  25-32%: bién

Acrostichum sp., Florschuetzia sp.,

Florschuetzi

levipoli, Florschuetzia

meridionalis, Zonocostites sp.
Thuc vat dam lay: Stenochleana sp. va
1050 Phragmites sp.

Bao

tir  37%: Polypodium sp.,

Acrostichum sp.

Hat tran 25%: Pinuspollenites sp.
Hat kin 38%: Caryapollenites sp.,
Florchuetzia levipoli.

Khong c6 hoa thach

Thuc

Miocen  Bai tridu
muon ven bién

ngap man  30%:

1100 Florschuetzia levipoli, Acrostichum sp.

Co s& dinh tudi cho cac phirc hé ¢b sinh caa
16 khoan 51SH: Trong phuc hé 3 cua 16 khoan,
dbi voi hda thach tring 16 di xac dinh dugc loai
Neogloboquadrina acostaensis. Dua theo thang
dia tang dai trung 16 cua Blow xay dung nim
1969, sy xuat hién cua héa thach nay tuong ng
vé6i doi N16 (Blow, 1969) [26], xuat hién lan dau
cach ngay nay 10,5 triéu nim — nién dai tuyét ddi
theo Berggren and Van Couvering (1974) [27];
10 triéu nim — nién dai tuyét déi theo Saito
(1977) [28] twong (ng véi tudi Miocen muon.
Ngoai ra con dwa theo trat tu dia ting, dia ting
nam dudi ¢6 tudi cd hon so voi dia ting pha bén
trén, dong thoi dua vao su bién doi vé thanh phan
cua cac phirc hé héa thach 1am co so dé dinh tudi
cho céc phirc hé hoa thach trong 16 khoan.

4.2. L6 khoan 97SH

C6 tat ca 16 mau trung 15, 20 mau bao tir
phin hoa duoc ldy tir 46 sau 290 — 1050m dé gia
cdng va phan tich. Thanh phan thach hoc chu yéu
la cat két, bot két, sét két, sét bot xen kep cac lop
than, sét than. Su xuét hién cua hai nhdm héa
thach, thanh phan phan loai cua chiing va mic
do giau nghéo 1a co s& dé chia toan bo mat cat
thanh 3 phuc hé c6 sinh theo thir tu tir ¢6 dén tre
nhu sau (Bang 2):

- Phirc hé 1, Stenochleana- Triporopollenites,
duoc thiét Iap tir 6 sau 895 - 1050m véi 3 mau
phan tich tring 15 va 5 mau phan tich bao tir phan
hoa. Phirc hé nay khdng c6 hoa thach triing 16 ma
chi c6 héa thach bao tir phin hoa. Bao tu phan
hoa twong dbi nghéo nan; bao tir Duong xi chiém
ty 1€ trung binh tir 15 — 17% véi c&c dang thuong
gap nhu Acrostichum sp., Polypodiaceae gen.
indet; phan hoa hat tran chiém ty 18 thip 9 — 13%
véi dang phd bién 1a Pinusspollenites sp.; phan
hoa hat kin chiém da s6 70 — 75% véi cac dang
thuong gap la  Triporopollenites  sp.,
Zonocostites sp., Florchuetzia sp., F.levipoli,...
Trong phirc hé nay, thuc vat ngap man chiém ty
1 trong ddi cao 23 — 25% voi cac dang dic trung
thuong gap nhu Acrostichum sp., Florschuetzia
sp., F. trilobata, Zonocostites sp. Thuc vat ngap
man ngoai nhing chi loai néu trén, tai cac mau &
do6 sau 926m, 968m va 992m, con gap hoa thach
ctia thyc vat song trong méi truong dam lay, dién
hinh la Stenochleana sp.. Phirc hé dugc xac dinh
c6 tudi Miocen mudn trén co s& quan hé dia tang
v6i phirc hé nam trén, moi truong ling dong tram
tich duoc xac dinh 1a méi truong tram tich béai
tridu, ¢am lay ven bién.

- Phirc hé 2, Ammonia — Stenochleana —
Quercoidites, duoc thiét lap tir do sau 365 —
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895m véi 10 mau duoc phan tich hda thach triing
16 va 15 mau duoc phén tich hoa thach bao tir
phan hoa. Nhin chung, hda thach triing 15 trong
phtic hé nay rat nghéo nan, chi phét hién & 1/10
mau & do sdu 654m Vi 6 ca thé thuoc 2 gidng
Ammonia va Cibicides. Két qua phan tich cho
thay: theo cach hinh thanh vo, 100% hoa thach
thuoc nhom vo ty tiét (vo voi); theo méi truong
cu tri, 100% héa thach thudc nhom sdng day voi
cac dang dic trung cho moéi truong bién ndng
ven bo. Bao tir phan hoa phat hién trong hau hét
c4c mau ngoai trir 1 mau & do sau 400m. Bao tir
Duong xi chiém ty I trung binh tir 30 — 33% véi
cac dang thuong gap nhu Polypodiaceae gen.
indet,  Acrostichum  sp.,  Triletes  sp.,
Stenochleana sp., Cyathea sp.. Phan hoa thuc vat
hat tran chiém ty 1& twong di thap tir 10 — 15%
v6i dang thuong gap la Pinuspollenites sp.,
Cycas sp., phan hoa thuc vat hat kin chiém ty 18

tuong dbi 16n 53 — 56% véi cac dang thuong gap
nhu Triporopollenites sp., Caryapollenites sp.,
Florschuetzia sp., Zonocostites sp.,
Magnoliapollenites sp., Platycaryapollenites
sp., Caryapollenites sp.,... Thuc vat ngap man
chiém ty lé twong d6i cao, dao dong trong
khoang 28 — 30% va phan bd lién tuc trong cac
phd phin; cac dang thuong gap cha yéu la
Florschuetzia sp., F. meridionalis, Acrostichum
sp., Zonocostites sp., Florschuetzia levipoli.
Thanh phan thuc vat ngap man ngoai nhiing chi
loai dugc néu trén, trong phac hé nay con gap
mot s6 dang thuong séng trong moi truong dam
lay, dién hinh nhu Cyperus sp., Stenochleana sp.,
Phragmites sp. Phuc hé dwoc xac dinh c6 tudi
Miocen muén trén co s nam dudi phic hé chira
Globigerina bulloides dwoc dinh tusi Pliocen,
mdi trudng ling dong tram tich 1a méi truong bai
triu, dam lay ven bién xen k& bién nong ven bo.

Bang 2. Phan chia dia tang 16 khoan 97SH

<3 F Phirc hé hoa thach Tudi Moi
RG = Trung 16 Bao tir phan hoa truong
290  100% vé voi (Vo tu tiét)
70% hoa thach séng day: Ammonia 4
beccarii, A.tepida, Globigerinoides R s . Bién nong
bulloides, G. conglobatus .,...dac Khong co hoa thach Pliocen ven bo
trung cho méi trudng bién néng ven
bo.
365 Hda thach nghéo nan. Bao tiwr 30 — 33%: Polypodiaceae gen.
100% vo6 voi (Vo tu tiét), 100% hoa indet, Acrostichum sp., Triletes sp.
thach song d4y dic trung cho méi Hat tran 10 — 15%: Pinuspollenites sp.,
trurdng bién ndng ven bo: Ammonia, Cycas sp.
Cibicides Hat kin 53 — 56%: Triporopollenites sp., Bai triéu,
Caryapollenites sp.Magnoliapollenites sp., Miocen  dam lay
Platycaryapollenites sp., Caryapollenites muon ven bién
sp. xen k& bién
Thuc vat ngap man 28 - 30%: ndng ven
Florschuetzia meridionalis, Acrostichum bo
sp., Zonocostites sp., Florschuetzia

levipoli. . .
Thwc vat dam lay Cyperus sp.,
Stenochleana sp., Phragmites sp.
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895 Bao tir 15-17%: Acrostichum sp.,
Polypodiaceae gen. indet.
Hat tran 9-13%: Pinusspollenites sp.
Hat kin 70 — 75%: Triporopollenites sp.,

Khong c6 hoa thach

Zonocostites
Florchuetzia levipoli

sp., Florchuetzia sp., Miocen Ba: tl’l(fu,
mugn  dam lay
Thuwc vat ngap man 23 - 25%: : ven bién

Acrostichum

sp., Florschuetzia sp.,

Florschuetzia trilobata, Zonocostites sp.
Thuc vat dam lay: Stenochleana sp.

1050

- Phac hé 3, Ammonia-Globigerinoides, duoc
thiét 1ap tir 46 sdu 290-365m véi 2 mau phan tich
hoa thach tring 16 va 1 mau phan tich hoa thach
bao tir phan hoa. Theo két qua phan tich, phirc hé
nay khong c6 héa thach bao tir phin hoa ma chi
c6 hda thach tring 16. Héa thach tring 16 ¢6 muc
d6 da dang va phong pha ¢ muc trung binh. Theo
cach hinh thanh vo, 100% hoa thach triing 16
thuoc nhém hoa thach c6 vo tu tiét (vo voi) . Theo
moi trudng cu tra, 70% hoa thach trang 16 thuoc
nhém séng day, voi cac dai biéu chiém da sé nhur
Ammonia beccarii, Ammonia tepida, Ammonia sp.,
Cibicides sp.,...30% hoa thach con lai thugc nhom
séng tréi noi dién hinh nhu Globigerinoides
bulloides, G. conglobatus, Globorotalia sp.;
Elphidium sp., Bolivina sp.. Tap hop hoéa thach
ddc trung cho méi truong bién ndng ven bo.
Phirc hé duoc xép vao tudi Pliocen va moi trudng
tram tich 1a méi truong bién ndng ven bo.

Co s¢ dinh tudi cho céc phuac hé ¢6 sinh cua
15 khoan 97SH: Tubi Miocen mudn caa phirc hé
1 va phuc hé 2 dugc xac dinh dua theo trat tu dia
tang, quan hé vé mat khdng gian gitra cac dia
tang dugc thanh tao trong cung thoi ky Miocen
muon giita 156 khoan 51SH va 97SH. Tudi
Pliocen cua phic hé 3: Bi vai hoa thach tring
16, x4c dinh duoc loai Globigerina bulloides voi
tudi dong vi cua loai nay trong 16 khoan ¢ Béc
Pai Tay duong dung lam chinh xac hoa thoi
diém bat dau cac dot bang ha bac ban cau vao
cubi Pliocen, 2,5-3 triéu nim [29], ciing v&i Cac
loai thuéc gidng Globigerinoides nhu
Globigerinoides conglobatus phan bé tuong dbi
phong ph trong céc tram tich Pliocen — Dé tir va
hién dai ¢ thém luc dia Viét Nam, (twong tng Vi
d6i N21 — thang dia tang Blow, 1979) [26].

4.3. L6 khoan 102SH

C6 tat 14 mau trang 15, 15 mau bao tir phan
hoa dugc Iy tir d6 sau 335m dén 1090m dé gia
cdng va phan tich. Thanh phan thach hoc chu yéu
la cat két, bot két, sét két, sét bot xen kep céac 16p
than, sét than. Su xuét hién cua hai nhém héa
thach, thanh phan phan loai cua ching va mic
d6 giau ngheo 1a co s dé chia toan bo mat cat
thanh 3 phirc hé ¢6 sinh theo thir tu tir ¢ dén tré
nhu sau (Bang 3):

- Phac hé 1, Stenochleana —
Triporopollenites, duoc thiét lap tir d6 sau
821,9m — 1090m v&i 4 mau phan tich héa thach
tring 16 va 4 mau phén tich hoa thach bao tir
phan hoa. Theo két qua phan tich, phic hé nay
khdng c6 hoa thach tring 16 ma chi ¢ hda thach
bao tir phan hoa. Bao tir Duong xi chiém tir 20 —
23% vai cac dang thuong gap Polypodites sp.,
Polypodiaceae gen. indet, Triletes sp.; phan hoa
hat tran chiém mét ty 1¢ twong ddi thap chi xap
xi khoang 10 — 13% véi dang thuong gap la
Pinuspollenites sp.; phin hoa thuc vat hat kin
chiém da sb véi ty 18 khoang 62 — 70% voi céc
dang dac trung thuong Qgap nhu
Quercoipollenites sp., Platycaryapollenites sp.,
Triporopollenites sp., Magnoliapollenites sp.,
Caryapollenites sp.,... Trong phirc hé nay thuc
vat ngap man chiém ty I trung binh khoang 15
—21%, véi céac dang dac trung nhu Acrostichum
sp., Zonocostites sp., Florchuetzia sp. Thuc vat
ngap man ngodi nhitng chi loai ké trén, trong
phtrc hé nay con gap mot sb dang thuong sdng
trong moéi truong dam lay, dién hinh 4
Stenochleana sp., Phragmites sp., Cyperus sp..
Tudi Miocen muén cua phic hé duoc thiét 1ap
dira vao méi quan hé vé mat khdng gian giira cac
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dia tang dwoc thanh tao trong cung thoi ky
Miocen muon & 16 khoan 51SH va 97SH. Mai
truong thanh tao tram tich 1a moi truong béi
tridu, dam lay ven bién.

- Phuac hé 2, Ammonia — Stenochleana —
Quercoidites, duoc thiét 1ap tir d6 sau 370m —
821,9m véi 9 mau duoc phan tich héa thach
tring 16 va 10 mau duogc phan tich hoa thach bao
tr phan hoa. Nhin chung héa thach triing 13 trong
phtic hé ndy rat nghéo nan, chi phat hién trong
1/9 mau phan tich, tai d6 sdu 377m vdi 6 ca thé
thuoc Globorotalia sp., Ammonia beccarii,
Ammonia sp., Cibicides sp. Theo cach hinh
thanh vo, 100% hda thach phat hién dugc thude
nhom c6 vo ty tiét (vo voi); theo moi truong cu
trd, 80% hoa thach thugc nhém séng day, thich
ng trong méi trudng bién ndng ven b noi ¢6 do
sau thuy vuc thap. V& 11 mau phan tich bao tir
phan hoa, c6 3 mau & d6 sdu 370m, 532m, 630m
khong chira bat ky héa thach nao va 1 mau ¢ do
sAu 445m rat nghéo vai 1 hda thach phan hoa va
1 hda thach bao tir. Két qua phan tich cho thay,
Bao tir Duong xi chiém ty ¢ tir 28 — 33% Vi cac

dang thuong gap nhu Stenochleana sp.,
Polypodiaceae gen. indet, Polypodites sp.,
Triletes sp.; phan hoa thuc vat hat tran chiém mot
ty 1¢ twong d6i thap tir 13 — 15% voi dang thuong
gap 1a Pinuspollenites sp.; phan hoa thuc vat hat
kin chiém tir 45 — 58% Véi cac dang thuong gap
nhu Zonocostites sp., Quercoipollenites sp.,
Triporopollenites sp., Florchuetzia sp.,... Trong
phtrc hé nay, thyc vat ngap man chiém ty Ié
tuong ddi cao tir 25 — 28% va xuat hién lién tuc
trong céc phd phan véi dang thuong gap la
Zonocostites  sp.,  Florschuetzia sp., F.
meridionalis, Acrostichum sp.. Ngoai cac chi
loai thuc vat ngap man néu trén, trong hau hét
cac mau duoc phan tich con gap thuc vat thich
v6i moéi truong dam liy, dién hinh la
Stenochleana sp., Phragmites sp., Cyperus sp..
Phure hé duge xac dinh c6 tudi Miocen muon dua
trén co s6 moi quan hé vé trat ty dia tang, dia
tang nam dudi ¢6 hon so voi dia tang duoc Xac
dinh c6 tudi Pliocen phu bén trén (phic hé 3).
Maéi trudng ling dong tram tich 12 bi tridu, ddm
lay ven bién xen k& bién ndng ven bo.

Bang 3. Phan chia dia tang 16 khoan 102SH

<32 _ Phurc hé héa thach _ Tudi M@i
RG = Trung lo Bao tir phan hoa truong
335 Rat nghéo nan: 100% vo voi (vo  Khéng ¢ héa thach
tu tiét)
60% hoa thach séng day: 2
. .. : . Bien ndng
Ammonia beccarii, Ammonia Pliocen ven be
tepida, Ammonia sp., Cibicides
sp.,...dac trung cho méi trudng
bién ndng ven bo.
370 Hoa thach nghéo nan. Bao ti 28-33%: Polypodiaceae gen.
100% vo voi (vo tu tiét), 80% indet, Triletes sp.
héa thach séng day dic trung cho  Hat tran 13-15%: Pinuspollenites sp.
mdi truong bién néng ven bo:  Hat kin 45-58%: Zonocostites sp., Béi triéu,
Ammonia, Cibicides Quercoipollenites sp., Triporopollenites dam lay
sp., Florchuetzia sp. Miocen  ven bién
Thuc ngap man 25-28%: muon xen ke
Zonocostites sp., Florschuetzia sp., bién nong
Florschuetzia meridionalis, ven bo

Acrostichum sp. .
Thuc vat dam lay Cyperus sp.,
Stenochleana sp., Phragmites sp.
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821,5

Khong c6 hoa thach

Bao tir 20-23%: Polypodiaceae gen.
indet.

Hat tran 10-13%: Pinusspollenites sp.
Hat kin 62-70%: Quercoipollenites sp.,
Magnoliapollenites sp., Caryapollenites
sp.

Thuc vat
Acrostichum  sp.,
Florchuetzia sp.
Thuc vat dam lay Stenochleana sp.,
Phragmites sp., Cyperus sp

ngap man 15-21%:
Zonocostites  sp.,

Miocen
muon

Bai triéu,
dam lay
ven bién

1090

- Phic hé 3, Ammonia — Globigerinoides,
dugc thiét 1ap tir do sdu 335m — 370m véi 1 mau
duoc phan tich hoa thach tring 16 va 1 mau duoc
phan tich héa thach bao tir phan hoa. Theo két
qua phan tich, phirc hé nay khdng c6 hda thach
bao tir phan hoa ma chi c6 hda thach trang 8.
Hoa thach tring 15 phat hién dugc nghéo nan vé
s6 luong cé thé va thanh phan gidng loai. Theo
cach hinh thanh vo, 100% hoa thach trung 15
thuoc nhém héa thach c6 vo ty tiét (vo voi) véi
cac dang thuong gap la Globigerinoides
conglobatus, Globigerinoides sp., Ammonia
beccarii, Ammonia sp., Bolivina sp.. Theo moi
truong cu tra, 60% hoa thach tring 16 thuoc
nhom séng ddy, 40% hoa thach con lai thudc
nhém séng troi ndi. Nhém sdng day véi cac dai
biéu thudc giéng Ammonia va Bolivina dic trung
cho moi truong bién ndng ven ba. Phirc hé duoc
X&p VA0 tudi Pliocen va méi truong tram tich 1a
bién néng ven bd

Co s& dé dinh tudi cho cac phac hé ¢ sinh
16 khoan 102SH: Tudi Miocen muén cua phirc
hé 1 va phuic hé 2 duoc xac dinh dua theo trat tu
dja tng, quan hé vé mat khong gian giita cac dia
tang dugc thanh tao trong cung thoi ky Miocen
muon gitta 16 khoan 97SH va 102SH. Tudi
Pliocen cta phuc hé 3: Pugc xac dinh dua theo
loai Globigerinoides conglobatus phan bé twrong
ddi phong phu trong céc tram tich Pliocen — B¢
ttr va hién dai ¢ thém luc dia Viét Nam (Nguyén
Ngoc va nnk, 2006) [5]. Ngoai ra, tudi Pliocen
cuia phirc hé 3 duoc xac dinh dya vao quan hé vé
mat khéng gian gitra cac dia ting dwoc thanh tao
trong cuing thoi ky Pliocen som gitra 16 khoan
51SH, 97SH va 102SH.

4.4. Méi truong tram tich

Dua theo két qua phan tich cé sinh, thach hoc
lat mong, thanh phan do hat, héa 1y, méi trudng
trAm tich Miocen mudn khu vuc Thai Binh duogc
phén chia ra thanh ba thoi ky chinh: Miocen
muon phan sém, Miocen muon phan giira va
Miocen mudn phan mugn.

Thoi ky Miocen mudn phan som co diéu kién
¢c6 dia Iy duoc luan giai chu yéu dua va két qua
phan tich c6 sinh cia mot mau & phan day cua 16
khoan 51SH (tir 1050m dén 1100m). C4c thanh
tao trim tich dugc hinh thanh trong giai doan nay
bao gom cac 16p cét két hat trung, céat bot két
phan 16p mong, bot két, sét két cau tao khéi. Dac
diém cua phac hé bao tir phin hoa cho thiy
(phuc hé 1 16 khoan 51SH) thuc vat ngap man
chiém ty 1é khdng nho (trung binh khoang 20%)
VGi céc dang dién hinh nhu Acrostichum sp.,
Florchuetzia sp.. Dua vao dic diém cua cac
thanh tao trim tich, dic diém cua phirc hé bao tir
phan hoa, c6 thé khang dinh vao thoi ky Miocen
muon phan sém, viing nghién ciu 1a vang tich ty
c6 moi truong tram tich 12 bai tridu ven bién.

Thoi ky Miocen muon phan gitra, cac thanh
tao tram tich c6 tinh phan nhip rét rd, bit dau tur
cat san két sang bot két xen k& nhiéu 16p than
nau, dong thoi s6 lugng nhip kha nhiéu. Thyc vat
ngap man chiém ty Ié twong déi cao vai nhiing
chi loai cua thyc vat ngap man thuc thy, dong
thoi 12 sy c6 mat cua thyc vat ving dam lay. Két
qua phan tich tring 16 & cac 16 khoan khac trong
viing ¢6 sy xuat hién caa trang 16 song trong mai
truong ho, dam lay ven bién (15 khoan 101; 102)
(D4 Bat, 2001) [7]. Két qua phan tich hoa Iy tai
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ba 16 khoan 51SH, 97SH, 102SH cho théy, tri s6
pH thuong dao dong trong khoang 7,5 — 8. Ca
biét c6 nhitng mau gia tri pH rat thap, dao dong
trong khoang 4,0 — 4,5, cung véi sy c6 mat cua
khoang vat pyrit hoac siderit, chitng t6 ching
dugc thanh tao trong mdi truong ho dam lay dudi
diéu kién dia hda khir d3 tao cho tram tich c6 mau
xam, xam den dic trung. Tir cac ddc diém mo ta
& trén c6 thé nhan dinh vao thoi ky Miocen mudn
phan gitta, viing nghién ctu 1a vung tich tu c6
mdi truong trim tich 1 béi tridu, dam lay ven
bién noi co sy tranh chap giira bién va luc dia.
C6 thé nhan dinh, vao thai ky nay cac chu ky dao
d6ng muc nude bién dién ra dan xen nhau trong
thoi gian rt ngan, mang tinh cuc b, tao diéu
kién cho viéc hinh thanh céc ving béi triéu, dam
lay ven bién xen k& nhau.

Thoi ky Miocen muon phan muén, cac thanh
tao tram tich thoi ky nay mang tinh phan nhip rat
rd, bit dau tir cat san két sang bot két xen ké
nhiéu 16p than nau. Chi co diém khéc 1a s6 wong
I6p than nau xen kep giam di dang ké. Khi tong
hop cac két qua phan tich c6 sinh, thach hoc lat
mong, Ronghen, hoa ly, nhan thdy vao thoi ky
nay ngoai méi truong tram tich 12 bai triéu, dam
lay ven bién twong ty nhu thoi Ky truée con XUAt
hién cac pha bién tién thyc thy. Bang ching la
sy c6 mat cua hoa thach trung 16, khoang vat
montmorilonit, calcit voi ty 18 twong ddi cao ¢
mot s6 do sau nhat dinh. Bong thoi gia tri pH dao
dong trong khoang 8 — 8,5. Tuy nhién, cac pha
bién tién nay chi mang tinh cuc bo, dién ra trong
khoang thoi gian ngan. Khi bién tién bao phu
ving nghién ctru, moi truong tram tich cha dao
1a bién ndng ven bd. Vao sau trong luc dia, noi
chiu tac dong cua bién thong qua cac dot triéu,
mdi trudng tram tich chu dao 1 bai triéu ven
bién. Khi bién rat di dé lai cac ving bai triéu,
dam lay rong 1on thich nghi cho su phat trién caa
thuc vat tao than. Chinh trong giai doan nay da
tao nén céc via than xen kep vao cac 16p da trim
tich. Tur cac dac diém md ta & trén co thé nhan
dinh vao thoi ky Miocen muén phan muén, vung
nghién ctu 1a vung tich tu c6 moi truong tram
tich béi triéu, dam lay ven bién xen k& bién nong
ven bo.

Cén ¢ cai nhin tong thé vé co dia ly trong
thoi ky Miocen ving nghién ctu voi su tién hoa
co dia Iy hay moi truong tram tich theo thoi gian
v6i bbi canh tranh chép gitra luc dia va bién. Cac
thanh tao tram tich trong thoi ky nay bi chi phdi
truc tiép boi cac hoat dong bién tién, bién thoéai
trong khu vuc.

4.5. Cé khi hgu
L4 khoan LK51SH

Phan tich cho thdy ¢ 16 khoan nay c6 3 bat
thuong vé thanh phan ty I€ cac yéu to sinh thai
(Hinh 3):

- 2 bét thuong & cac d6 su 432m va 730m
lién quan dén sy ndi troi vé& yéu td mesothermic
(71%) va vang mat yéu té6 megathermic. O
nhirng thoi diém nay khi hau lanh nhat (6n doi)
trong toan bo doan 16 khoan nghién cau.

- 1 bét thuong tai do sau 877,2m Vi sy noi
troi twong di cua yéu té megathermic (67%) so
v6i Mesothermic (33%), khong c6 mat yéu tb
Megamesothermic.

Nhu vay, khi hau trong khoang d6 sau tur
1085m dén 360m & 16 khoan LK51SH c6 I& lic
dau 1a khi hau & nhiét doi sau d6 nong dan va
chuyén sang nhiét déi & do sau 877m. Tur day khi
hau lai lanh dan chuyén sang & nhiét déi roi 6n
dsi o do sau 730m, thé hién bing yéu té
mesothermic ting trong khi yéu t6 megathermic
va megamesothermic giam, tham chi dén khong
co yéu tb megathermic. Bat dau tir ¢ sau 730m,
khi hau lai c6 xu thé 4m dan, dén d6 sau 613,5m
lai d4o chiéu chuyén sang lanh dan va lanh nhét
thuoc khi hau on déi & d6 sau 432m. Tir day dén
hét doan khoan thé hién xu thé khi hau néng dan.

Panh gia theo tiép can dong tn tai cho phép
xac dinh diéu kién nhiét d6 trung binh nim
(MAT) va lugng mua trung binh ndm (MAP)
trong cac phuac hé c¢b sinh trong 16 khoan
KL51SH nhu sau (Hinh 4):

- Phirc hé 1, Acrostichum — Pinuspollenites,

do6 sau 1050-1100m, c6 MAT trong khoang 4,4
— 22,2 °C va MAP trong khoang 373-1724 mm.
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- Phac hé 2, Stenochleana- Triporopollenites,
do sdu 700 — 1050m, c6 MAT trong khoang
13,5-21,1°C va MAP trong khoang 1183-1335 mm.

- Phic hé 3, Ammonia — Stenochleana —
Quercoidites, do sau 265 —700m, c6 MAT trong
khoang 15,6 — 22,2 °C va MAP trong khoang
1035 - 1724 mm.
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Hinh 3. Ty 1¢ cac yéu t sinh thai trong 15 khoan
LK51SH.
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Hinh 4. Céc yéu t6 nhiét do va luong mua trong
Miocen muon LK51SH.

L6 khoan LK97SH

Ty 18 cac yéu té sinh thai bién dong theo
chiéu sau ¢ 16 khoan LK97SH c¢6 phtc tap hon
s0 V6i 16 khoan LK51SH (Hinh 5).

- Mau lay & d6 sau sau nhat (1050m) 1a mau
duy nhat c6 ty 1& megathermic vuot troi han
(67%) so voi megamesothermic (0%) va
mesothermic (33%). Khi hau & day co thé la
nhiét déi hodc & nhiét doi. Tuy nhién s luong
bao tir phan ¢ day khong nhiéu nén do tin cay
khoéng cao.

- O céc d6 sau 1020m, 885m va 788m déu
khong phat hién thuc vat megathermic, ty I¢
mesothermic thudng vuot troi hoic bang ty 16
megamesothermic. Khi hau thuoc loai 6n déi
hoac & nhiét dai lanh. Tuy nhién sb luong bao tu
phan & ddy khong nhiéu nén do tin cdy con han
ché. Riéng mau ¢ d6 sau 885m véi 19 cé thé
duoc xac dinh thi ¢6 6 c4 thé ¢ dic trung sinh
thai c6 thé dung danh gia khi hau khi két hop véi
cac két qua phan tich khéc.

- O d6 sau 968m yéu té megathermic (64%)
chiém vu thé hon han so voi megamesothermic
(18%) va mesothermic (18%) thé hién khi hau
nhiét déi, a nhiét doi néng.

- O cac d6 sau 697m, 590m va 460m, ty I¢
thuc vat mesothermic cao nhat (56-60%), ty 1é
megamesothermic va megathermic thap hon nhiéu.
Khi hau & day co6 thé 1a 6n d6i, & nhiét déi lanh.

- Pan xen vai cac do sau néu trén, & khoang do
sau 761m, 654m, ty 1¢ thuc vat megamesothermic
cao, ty 1€ megathermic thuong nhinh hon ty 1€
mesothermic chit it. Khi hau ¢ day c6 tinh chat
néng hon so vai cac khoang lién ké trén va dudi
nd. Khi hau cé I& thudc loai a nhiét dai ndng.

Nhu vay, khi hau trong khoang d6 sau tur
1050m dén 360m & 16 khoan LK97SH c6 18 ldc
dau 1a khi hau nhiét d6i, & nhiét di nong, dao
dong chuyén sang & nhiét doi lanh, 6n d6i ¢ do
sdu 885m. Sau d6 khi hau mang tinh chat & nhiét
daéi vaoi nhitng pha néng hon (& nhiét déi nong)
0 khoang d¢ sau 761m, 654m, xen I& vdi nhitng
pha lanh hon (4 nhiét d&i lanh hoac én d6i) & cac
d6 sau 697m, 590m va 460m.

Panh gi4 theo tiép can ddng ton tai cho phép
xac dinh diéu kién nhiét do trung binh nim
(MAT) va lugng mua trung binh nim (MAP)
trong cac phuc hé c¢b sinh trong 16 khoan
KL97SH nhu sau (Hinh 6):
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- Phuic hé 1, Stenochleana- Triporopollenites,
d6 sdu 895 - 1050m, c6 MAT trong khoang 15,2
-22,2 °C va MAP trong khoang 1183-1741 mm.
- Phac hé 2, Ammonia-Stenochleana-

Quercoidites, do sau 365-895m, MAT trong khoang
15,6-22,2°C va MAP trong khoang 1183-1724 mm.
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Hinh 5. Ty 1¢ cac yéu t6 sinh thai trong 15 khoan
LK97SH.
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Hinh 6. Céc yéu t6 nhiét do va lugng mua trong
Miocen muon LK97SH.

L6 khoan LK102SH

O 16 khoan LK102SH thuc vat
megamesothermic trong doan tir 548m dén
1090m thuong chiém ty I¢ cao nhat ngoai trir
mau & d6 sau 1020m (Hinh). Khéi quat vé thanh
phan cac yéu té sinh thai ¢ day nhu sau:

O d6 sau 1020m, mau rat nghéo bao tir phan,
chi ¢6 5 bao tir phan duoc xac dinh vai 1 phan
duy nhét (Caryapollenites sp.) thuoc loai thuc
vat mesothermic. Do vay mau nay thiéu do tin
cay

O d6 sau 950m khéng c6 yéu to
mesothermic, chi c6 megamesothermic (67%) va
megathermic (33%). Nhu vay c6 1€ khi hau & day
thudc loai khi hau & nhiét dgi nong.

O d6 sau 760m, twong tu nhu trén, ty Ié
megamesothermic  (50%) cao hon so voi
megathermic (25%) va mesothermic (25%) nén
khi hau thuoc loai & nhiét d&i nong.

O cac do sau 800m va 615m, cac yéu td
megamesothermic (45-50%) cao hon so vdi
mesothermic  (25-32%) cao hon so Vi
megathermic (23-25%), khi hau & nhiét déi mang
tinh chat lanh.

O cac d6 sau 1090m, 725m, 590 va 485m,
thuong co ty 1€ megathermic va mesothermic
xap xi nhau, thé hién tinh chat & nhiét dsi thuan.

Nhu vay khi hau trong khoang d¢ séau tur
1090m dén 548m & 16 khoan LK102SH c6 tinh
chat & nhiét doi voi nhiing thoi ky néng hon
tuong d6i ¢ do6 sdu 950m, 760m va lanh hon
tuong ddi & d6 sau 800m, 615m.

Panh gia theo tiép can dong ton tai cho phép
xac dinh diéu kién nhiét do trung binh nim
(MAT) va lugng mua trung binh nam (MAP)
trong cac phuac hé c¢b sinh trong 16 khoan
KL102SH nhu sau (Hinh 8):

- Phirc hé 1, Stenochleana Triporopollenites,
d6 sau 821,9m-1090m, c6 MAT trong khoang
9.3-22,2 °C va MAP trong khoang 578-1724 mm

- Phirc hé 2, Ammonia — Stenochleana —
Quercoidites, d6 sau 370m — 821,9m, c6 MAT
trong khoang 16,5 — 22,2 °C va MAP trong
khoang 1183 — 1724 mm.
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Hinh 7. Ty 1& cac yéu t6 sinh théi trong 16 khoan
LK102SH.
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Hinh 8. Céc yéu t6 nhiét do va luong mua trong
Miocen muon LK102SH.

Ttr cac phan tich trén cé thé nhin tong quan
khi hau thoi ki Miocen muén ving nghién ciu
c6 ché do & nhiét d6i ndng & Miocen muon phan
s6m chuyén sang ché do nhiét dai xen k& véi cac
dot lanh mat hon & Miocen mudn phan giita va
két thic & Miocen mudn phan mudn véi ché do
& nhiét déi lanh hon. Do s lugng mau han ché,
s6 lugng chi loai thyc vat it nén két qua danh gia
dinh lugng vé ¢6 nhiét do va luong mua ¢ day

con han ché. Tuy nhién c6 thé thiy, luong mua
c6 xu thé giam dan tir >2000mm/nam & Miocen
muon phan sém - gitra dén <2000mm/nim &
Miocen mugn phan mugn.

5. Két luan

Dia tang tram tich chia than ving Thai Binh
c6 tudi Miocen muon duoc xay dung trén co so
phan tich cé sinh caa cac nhém hoa thach bao tir
phan hoa va triing 13.

Sy xuat hién mot sé gidng loai Trung 15
nhom tréi ndi (plankton) nhu Neogloboquadrina
acostaensis;  Globigerinoides  ruber, G.
bulloides, G. conglobatus, 13 co s¢ dé xac dinh
tudi va ranh giéi dia ting Miocen muon véi
Pliocen trong cac mit cit.

Tap hop hoa thach tring 16 nhém bam day
(benthos) va thanh phan hé sinh théi thyc vat
ngap man va dam lay cho phép xac dinh moi
trudng tram tich trong Miocen muén nhu sau:

Thoi ky Miocen mugn phan sém, méi trudng
tram tich 12 bi triéu ven bién.

Thoi ky Miocen muon phan giita, méi truong
tram tich 1a bai triéu ¢am lay ven bién.

Thoi ky Miocen mudn phan muon, moi
truong tram tich 12 bai triéu ¢am lay ven bién xen
k& bién nong ven bo.

Co khi hau thoi ki Miocen muén ving
nghién ctru c6 ché do & nhiét d6i nong & Miocen
muon phan sém chuyén sang ché do nhiét doi
xen k& vai cac dot lanh mat hon & Miocen muon
phan giira va két thic & Miocen muon phan
muon véi ché d6 & nhiét d6i lanh hon. Luong
mua c6 xu thé giam dan tr >2000mm/nim &
Miocen mudn phan sém giira dén < 2000mm/nam
& Miocen mudn phan muén.
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