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THONG TIN KET QUA NGHIEN CUU

1. Thong tin chung:
- Tén dé tai: "Nghién citu dic diém dia chat Dé tir, dia mao, tan kién tgo ving ven
bién Bic bg va ddnh gid tic déng cia bién déi khi hdu va nwéc bién dang"
- M s B2012-02-01
- Chui nhiém: PGS.TS. Lé Tién Diing
- Co quan chu tri: Truong Pai hoc Mo-Dja chat
- Thoi gian thyc hién: 2012-2015
2. Muc tiéu: Lam sang t6 dac diém dia chat va thanh phan vat chat cac tram tich Dé tu; dic
diém dia mao-tan kién tao; lich st phat trién dia chat khu vuc Bac Bo va qué trinh bién doi
duong bo bién trong khu vuc Bic bo; cac hoat dong dia chat hién dai va tai bién dia chat
tiém an khu vuc ven bién Bac bo lién quan véi sy bién doi khi hau va nuéc bién dang.
3. Tinh méi va sang tao

Pay 1a 1an dau tién cong bd mot ¢ong trinh tong hop cac thdng tin va dir liéu vé
cac dac diém dia chat va thanh phan vat chat cia cac tram tich Pé t& ciing nhu cac dic
diém dia mao-tan kién tao trong mdi twong quan voi cac van dé bién ddi khi hau va
nudc bién dang. Dé tai ciing da du bao sy bién doi cua moi truong dat trong diéu kién
muc nuée bién dang. Cac két qua nghién ctru di chi ra xu huéng phan bé caa cc tram
tich hién dai doc theo cac khu vuc ven bién cta viing Bac bd.
4. Két qua nghién ciu

1. Khu vuc nghién ciru nam trong d6i ven bién Bac Bo, cac thanh tao tram tich
tré tudi Kainozoi, trong d6 cac tram tich Dé tr, phan b rong réi va chiém phan 16n
dién tich bé mat. Céc tram tich Dé tir phan b c6 quy luat, bién d6i theo khdng gian va
thoi gian. C4c tram tich Pé t khu vuc ven bién Quang Ninh cé chiéu day khdng lon,
quy md phan b han ché, duéi dang céac 16p phi mong. Céc tram tich Dé tir khu vuc
ven bién dong bang tir Ha Noi-Hai Phong dén Kim Son (Ninh Binh) ¢6 chiéu day 16n
nhat dén gan 200m, phan b trén quy mé rong Ion.

2. C4c tram tich Dé tir khu vuc nghién ciru bao gom cac vat liéu tram tich vun va sét

chua gan két, chua vuot qua giai doan thanh d4 (diagenes). Cac trAm tich sét trang thai



ctng, déo cang va déo mém:; céc tram tich vun: cat, cudi, soi trang thai ba roi nén chat
dén chat vira. Muc d6 trudng thanh c6 xu hudng ting cao theo chiéu sau cot dia tang.

3. Su hinh thanh cac tram tich Dé ta khu vuc déng bang Ha Noi ndi chung va ving
ven bién Hai Phong-Théi Binh-Nam Dinh-Ninh Binh néi riéng trai qua 5 giai doan, bao
gdm giai doan Pleistocen sém (Q;%); giai doan Pleistocen gitta-muon phan sém (Q;*
%): giai doan Pleistocen mudn phan muon (Q.>); giai doan Holocen sém-gitra (Q,"2) va
giai doan Holocen muén (Q,%). Twong &tng véi 5 giai doan la 5 pha bién 10i va 5 pha
bién tién. M&i mot giai doan c6 1 pha bién Iui dau va bién tién cudi. Pha bién 10i cuc dai
xay ra vao Pleistocen gitra; pha bién tién cuc dai xay ra vao Holocen giita (Bién tién
Flandrian). Tinh giai doan cua cac tram tich hé Pé ti con bi chi phdi boi cac hoat dong
tan kién tao cua hé thong dut gy Song Hong phuong tay bac-dong nam.

4. Khu vuc nghién ctu c6 24 kiéu “bé mat dong ngudn goc" thudc vé cac nhom bé
mat dia hinh nguén géc kién tao, boc mon kién tao; bé mat dia hinh boc mon; bé mat dia
hinh ngudn gbc karst; bé mit dia hinh tich tu va cac bé mat swon ngudn géc khac nhau.

5. Lich sir phat trién dia hinh va tan kién tao khu vyuc nghién ctu va dién tich ké
can trong D¢ ta trai qua 5 thoi ky: thoi ky Pleistocen sém, thoi ky Pleistocen gitra, thoi
ky Pleistocen muon, thoi ky Holocen som-gitra va thoi ky Holocen gitra-mudn tuong
g voi 5 thoi ky phat trién cac tram tich D¢ t. Giai doan hién nay nam trong thoi ky
Holocen gitra-mudn nuéc bién rat khoi déng bang.

6. Theo cac nguyén tac phan ving kién tao, dién tich nghién ciru dugc chia thanh
2 khu vuc c6 dic diém tan kién tao khac nhau. D6 1a khu vuc dong bang Bic Bo va
khu vuc Quang Ninh—Hai Phong. Ranh gigi gitra ching la tuyén séng Bach Pang,
tring véi duong dat gdy phuong tiy bac-dong nam. Khu vye dong bang Bdc Bé bao
gom céc viing ha manh tan kién tao kep giira dt gdy Séng L6 va dit giy Vinh Ninh;
viing ha trung binh tan kién tao kep giita dut gdy Séng Chay va dit gdy Vinh Ninh;
viing ha yéu tan kién tao ndm ngoai cac dit gy Song Chay va dut giy Vinh Ninh va
viing nang yéu tan kién tao nam ngoai mién vong Ha Noi. Khu vic ven bién Qudng
Ninh thudc viing nang trung binh tan kién tao, c6 dia hinh ddi va nai thap, d6i chd xen
k& dong bang co dién tich nho, ¢ ché do ha yéu khong déu trong dau va giita ky Dé tu,
nang trung binh trong thoi ky hién dai.

7. Céc tai lidu thu duoc cho thay, trong khu vuc nghién ctu c¢6 khé nhiéu cac dau

hiéu lién quan véi cac dit giy dang hoat dong (dut gdy hoat dong hién dai). Cac dut gay



hoat dong hién dai ké thira cac dut gay chon vui dugc hinh thanh trong Kainozoi hozc
Fanerozoi. D6 1a cac dut gdy Song Hong, dut gdy Séng Chay, dat giy Séng Lo, dit giy
Vinh Ninh, dut gdy va cac hé théng dat gy khac. Su tai hoat dong cua cac dat gay lién
quan véi cac tai bién dia chat nhu sat 16 bd s6ng, ntt dat hién dai, cac hd sut tir than, cac
chan tam dong dét gay thiét hai dén cac cong trinh xay dung, cac tuyén duong giao théng.

8. Lich st phét trién dia chit trong hang chuc nghin nim qua cho thay qua trinh
tich tu da tao ra ddng bang rong Ién hang tram km? tir Ha Noi téi Hai Phong, Nam
Pinh, Thai Binh, Ninh Binh, trong d6 c¢6 xen k& nhiing thoi ky tich tu va thoi ky xoi
|6, nhung cac con song khong bién mét va vat liéu tich tu ciing khéng ngin dugce nuée
bién tién vao luc dia. Cac dong sdng chi dich chuyén tir noi ndy dén noi khac trén
d6ng bang Bac Bo. Cac hoat dong boi tich va x6i 16 duong dai 1a hai xu thé trai nguoc
nhau dang dién ra & khu vuc ven bién Biac Bo. Cac khu vuc bdi tich téc d6 nhanh nhat
la khu vyc cira Ba Lat cua séng Hong, khu vuc Con Nbi cia Séng Pay; khu vuc x6i 1o
manh nhat doc theo dudng bd bién huyén Hai Hau tinh Nam Dinh.

9. C4c tai liéu thu duoc cho thay nén dat khu vuc Ha Noi va ving nghién ctu
dang say ra sut lGn véi toc d6 trung binh 4-4,5 mm/nam. Nguyén nhan ha thap d6 cao
lin quan vé&i qué trinh ha thap muc nuéc do khai thac nudc dudi dat; ha thap muc
nuédc do nudc bi ngdm xudng dat theo cac doi khe nut va dat gy kién tao; sy ha thap
mit dat do van dong ha kién tao hién dai. Qua trinh ha thip d6 cao do sut Iin két hop
Vi muc nude bién dang thiic day nhanh hon quy mé ngap lut trong khu vyc dong
bang ven bién ciing nhu khu vuc ké can, trong d6 c6 thu d6 Ha Noi. Ving dong bang
ven bién Bac Bo can c6 ké hoach tng phd khi ma cac khu vuc cac huyén phia Nam Ha
Noi trong thoi gian 40 — 50 nam nita ¢6 thé bi anh hudng cia nudc bién. Trong 100
niam nira nhiéu ving cta nodi thanh Ha Noi s& bi nudc bién tac dong dén. Cac ving
thap ven bién tai Thai Binh, Nam Dinh, Ninh Binh, Hai Phong s& c6 nhiéu chd bi ngap
sAu Mot vai mét nudce bién.

10. C4c nghién ciru budce dau cua dé tai cho thay, muc nudc bién dang ¢ anh huong
va lam thay di dic diém mai truong dat. Khi nuéc bién dang s& dan dén diéu kién moi
truong dat thay doi, tir d6 dan dén thay doi hang loat cac dic tinh Iy hda cua dat: P am
cua dat, kha nang truong nd, kha ning hap thu trao doi cation dan dén thay doi nong do
cac ion trong dat, trong d6 c6 cac kim loai ndng. Trong d6 co hai van dé can dic biét ch

y 12 man hoa dat & phan nong va axit hoa dat & phan sau. Tat ca cac qua trinh trén déu dan

10



dén thoai hda nghiém trong moi trudng dat, anh hudng dén thé gigi sinh vat néi chung va
cdy trong nai riéng.
5. San pham
1- Ban dd dija chat Dé tir ving ven bién Bic bo ty 1& 1:100.000 tir Kim Son dén
Mong Cai : 01 bo;
2- C4c ban db dia chat Dé tir cua 7 khu trong diém: Hon Gai, Hai Phong (ty 16 1: 25.000),
Kim Son, Hai Thinh, Diém Bién, Cam Pha, Mdng Céi (ty ¢ 1: 50.000): 01 bo;
3- Ban d6 dja mao ving ven bién Béc bo ty 1é 1: 100.000: 01 bo;
4- Ban db tan kién tao va tai bién dia chat viing ven bién Bic bo ty 1¢ 1: 200.000: 01 bd;
5- So d6 bién d6i duong bo bién khu vuc ven bién Béc bo ty & 1:200.000: 01 bo;
6- Céc két qua phan tich mau: 01 bo;
7- B4o céo tong két dé tai: 01 bo;
8- Bai bao dang Tap chi KHKT Mo-bia chat: 01 bai;
9- Bai bao ding Tap chi Dia chat: 01 bai;
10- Luén van Thac s¥: 01.
6. Hiéu qua, phwong thirc chuyén giao két qua nghién ciu va kha ning ap dung

Cac tai liéu thu thap, sé liéu va bao cdo phan tich cua dé tai cung cap ngudn tai
liéu phuc vu giang day, NCKH cho sinh vién dai hoc, hoc vién cao hoc va nghién cuu
sinh nganh Dia chit, Pia chit cong trinh cua trudng Pai hoc Mo-bia chat va céc
truong dai hoc, cao dang c6 dao tao cac nganh Dia chat, Dia chat cong trinh.

Két qua nghién ciru cua dé tai 1a mot phan co so dir liéu gitp cho cac nha quan ly
dia phuwong va Trung wong dinh huéng quy hoach phét trién kinh té-x& hoi, an ninh-
qudc phong cua dat nude ddi pho vai cac kich ban nude bién dang khu vuc ven bién.

Béo céo phan tich va cac loai ban d6 cua dé tai duoc luu trix tai truong Pai hoc
Mo-Dia chat, khoa Dia chat dang ban in va ban mém trong dia CD.

Cac san pham cua dé tai duoc sir dung nhu 1a nhitng sé liéu diéu tra co ban, gop
phan xay dung cac quy hoach phét trién kinh té x& hoi trén dia ban cac khu vuc ven
bién Bac Bo. Pia chi tng dung cia dé tai: Cac dé tai khac cia chuong trinh; Uy ban
nhan dan cac tinh ven bién Bac Bo; B Tai nguyén va Mai truong; Bé Khoa hoc Cong

nghé nham dbi pho véi bién ddi khi hau va nuéc bién dang.

11



INFORMATION ON RESEARCH RESULTS

1. General informations:
- Project Title: Research on Quartenary geological, geomorphological, neo-tectonic
characteristics of Tonkin coastal area and accessing the impact of climate change
and rising sea water level.
- Code number: B2012-02-01
- Coordinator: Assc.Prof. Le Tien Dung
- Implementing Institution: Hanoi University of Mining and Geology
- Duration: from 2012 to 2015
2. Objective:
To define geological characteristics and material composition of Quartenary
sediments, geomorphological and neo-tectonic chracteristics, the history of geological
development of Tonkin region and changing process of coastal line in Tonkin region;
recent geological activities and potential geological hazards in Tonkin coastal areas
relating to climate change and rising sea water level.
3. Creativeness and inovativeness
It is the first time to publish the work of data and information synthesis on geological
characteristics and material composition of Quartenary sediments as well as
geomorphological and neo-tectonic characteristics in the relation to climate change
and rising sea water level issues. The project predicted the changes of soil
environment under the rising sea water level condition. The reserach results show the
tendency of distribution of modern sediments along coastal areas of Tonkin region.
4. Research results

1. Studying areas locate in Tonkin coastal zone. Young sedimental formations,
including Quartenary sediments, widely distributed and occured in most surface of
studied area. Quartenary sediments distributed in a quite clear regulation, changing
according to space and time. Quartenary sediments in Quang Ninh coastal area have a
small thickness and limitation distribution in the form of thin cover layers. Quartenary
sediments in coastal area of Tonkin delta from Hai Phong to Kim Son (Ninh Binh)

have the maximum thickness to near 200m, distributing in large size.
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2. Quartenary sediments in studied area consist of clast materials and
uncoherence clays, not exceeding the diagenes state. Clay sediments are in hard state,
hard-elastic and soft-elastic states. Clast sediments: Sand, pebble and gravel in
uncoherence state are compressed to real compact and pair compact levels. Mature
level of sediments is in inceasing tendency according to the depth of stratigraphy
collumn.

3. Formation process of Quartenary sediments in Hanoi delta in general and Hai
Phong-Thai Binh-Nam Dinh-Ninh Binh coastal areas in particular experienced in 5
stages, including Early Pleistocen (Q,%); Early time of Middle to Late Pleistocen (Q;*
%) Late time of Late Pleistocen (Q;*); Early to Middle Holocen Period (Q,*?) and
Late Holocen (Q-°). Coresponding to the 5 stages is 5 phases of transgression sea level
and 5 phases of regression sea level. Each period has begining transgesaion phase and
ending regression phase. Maximum regression phase occured in Midle Pleistocen and
Maximum transgression phase occured in Middle Holocen (Flandian Transgression
sea level). Stageness of Quartenary Sediments is also controlled by neo-tectonic
activities of Red river faulting system lasting after Northwest-Southeast direction.

4. Ther are 24 “Syncho-genetic surfaces” belonging to tophographic surface
groups of tectonic-genreration topgographic type, tectonic erosion surface type,
erosion tophographic surface type, Kkarst-origin tophographic type, accumulate
tophographic type and variation origin slop tophographic surface types.

5. Development histrory of relief and neo-tectonics of studied region and
neighbourhood areas has experienced through 5 periods: Early Pleistocene Midle
Pleistocene, Late Pleistocene, Early to Middle Holocene and Midle-Late Holocene
corresponding to 5 development periods of Quartenary sediments. Recent stage locates
in Middle to Late Holocene Period, sea water withdraws from the Tonkin Plains.

6. According to the principles for tectonic area division, the studied region are
devided into 2 parts with different neo-tectonic characteristics: Tonkin Plains area and
Quang Ninh-Hai Phong area. The border between them is Bach Dang river line,
coinciding to the faulting line after Northwest-Southeast direction.

Tonkin plains region includes strongly tectonics subsidance area is squeezed
between Vinh Ninh and Lo river faults; moderately tectonic subsidance area is

squeezed between Vinh Ninh and Chay river faults; weakly tectonic subsidance area
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located outside Vinh Ninh and Chay river faults and weakly rising tectonic area is
located outside Hanoi basin area.

Quang Ninh coastal region belongs to moderate neo-tectonic rising with low hill
and mountains relief, somewhere intercallated with small area plains having weak
subsidance regim in the begining and middle stages of Quartenary period, moderately
rising in recent stage.

7. Collected data and information show that, there are many signs relating to
active faults (Moderm active fault). Modern active faults inherit burried faults formed
in Kainosoic or Phanesozoi. These are Red river fault, Chay river fault, Lo river fault
and Vinh Ninh as well as other faulting system. Reactivities of faults relating to
geological hazards such as colaps of river bands, modern earth splits open, dead
sinkhole earth quake center to harm to building works, transport lines.

8. Geological development in tens of thousands years shows the accumulation
process has formed large plains with area of hundreds of km? from Hanoi to Hai
Phong, Nam Dinh, Thai Binh, Ninh Binh, in which smashed-erosion intercallated with
accumulation periods. The rivers are not disapeared and accumulation materials did
not prevent the sea water advanced into mainland. The river just moved from one to
another place in Tonkin plains. The recent accumulation and land smash activities are
reversal tendencies occuring in Tonkin coastal region. The fastest accumulative areas
are Ba Lat estuary of Red river, Con Noi area of Day river. Strongest land smashed
area (land fall area) alongs coastal line of Hai Hau district, Nam Dinh province.

9. Collected data show that the ground of Ha Noi area and studied areas are
subsiding with average speed about 4-4,5mm/year. The reasons of sinking relate to
lowering water level by underground water exploitation, to lowering water level by
water impregnated into deep after fissure zone and tectonic faults; ground surface
lowering by modern rising or sinking movements. The lowering process associated
with rising sea water level accelerates flooding size in coastal plains region as well as
neigbourhood areas, including Ha Noi area. The Tonkin coastal plain region should
build responding plan whenever the south districts of Hanoi may will be affected by
sea water in next 40 to 50 years. In next 100 years, many iner areas of Hanoi City will
be affected by sea water. Lower coastal areas in Thai Binh, Nam Dinh, Ninh Binh, Hai

Phong will have many places flooded by few meters under sea water level.
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10. Preliminary researchs of the project show that rising sea water level affected
and changed soil environment. Rising sea water level leads to changing soil
environment condition, causing the change of series of soil physico-chemical
characteristics: soil moisture, expanation capacity, ionic absortion and exchange
capacity, leading to change ionic contents in soil, including heavy metals. Among
them, two problems need to be specially attended: Salination in shallow parts and
acidisation in deeper parts. All these processes lead to strongly degradation of soil
environment, affecting to biota in general and growth plants in particular.

5. Products

1- Quaternary geological map of Tonkin coastal region, scale 1. 100,000 from
Mong Cai (Quang Ninh province) to Kim Son (hinh Binh province)- 01 set;

2- Quaternary geological maps of 7 crucial areas: Hon Gai, Hai Phong (scale 1:
25,000), Kim Son, Hai Thinh, Diem Pien, Cam Pha, Mong Cai (scale 1: 50.000)-
01 set;

3- Tophographic map of Tonkin coastal region, scale 1: 100,000-01 set;

4- Neo-tectonic and geological hazard map of Tonkin coastal region, scale 1:200.000-
01 set;

5- Sketch of coastal line changing of Tonkin coastal region, scale 1: 200,000- 01
set;

6- Sample analytical results- 01 set;

7- Project final report- 01 set;

8- Article published in the sciencific and technological Joural of Mining and
Geology- 01 paper.

9- Article published in the Joural of Geology- 01 paper;

10- Master thesis- 01.

6. Effects, transfer alternatives of research results and applicability

Collected informations and data, project report are the source to serve education
and studying material to undergraduate, postgraduate and Ph.D candidate students of
main streams of Geology, Engineering Geology of Hanoi University of Mining and
Geology as well as other Universities and Colleges having education in Geology and

Engineering Geology mainstreams.
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The project research results are a part of Database to help the Managers in both
central and local levels to orientate master plan for socio-economic development,
defense-sercurity issues of our country to respond to scenaries of sea water level rising
for coastal areas.

The project Final Report and Maps are stored in Hanoi University of Mining and
Geology and in the Faculty of Geology as hard copy and CD disk.

The project products will be used as basic investigation data, contributing to
build socio-economic master plans in Tonkin coastal Region. The application
addresses of the project: Other projects of the program; People Commitees of Tonkin
Coastal provinces, the Ministry of Natural Resource anf Environment, the Ministry of

Science and Technology to respond to climate change and sea water rising.
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