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PAC PIEM PIA MAO VINH NHA TRANG VA KHU VU'C LAN CAN

Tran Vian Binh, Nguyén Binh Dan, Pham B4 Trung, Trinh Minh Cudng
Vién Hai dwong hoc, Vién Han lam Khoa hoc & Cong nghé Viét Nam

Tém tit

bia hinh day bién vinh Nha Trang va khu vyc 1an cén rit da dang va phtic
tap, ddc biét vé kién trdc hinh thdi dia hinh. Ching bi phan chia bdi mot hé
théng bao g@)m nhiéu d4o 16n nhé trong vinh, da tao nén bé mat day bién c6
nhiéu nét dic trung vé cic dang dia hinh nhu: lach sdu, mang triing dan xen
gifta cdc ddo, 1a didu kién thuén lgi cho céc phuong tién giao thong hang hai
ra vao. Cung voi bé mat dia hinh déy 1a cdc kiéu trAm tich dugc phan di kha
rd rang, tu cap hat tho 12 cdt san cho dén bun-sét. Do d6, vé mat dia mao
cling rat phong phd. Bing cdc phuong phdp nghién ctru dja mao truyén
théng, ching dugc phan chia thanh 9 don vi dia mao, dugc thé hién trén mot
btic tranh tong thé qua 3 déi dong lyc khac nhau: doi song v0 b ¢6 2 don vi
dia mao; doi song phd huy va bién dang c6 5 don vi dia mao va ddi séng lan
truyén nudc siu c¢6 2 don vi dia mao, thudc cic kiéu hinh théi va dong luc
khéic nhau.
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Abstract

L. MO DAU

The bottom topography of Nha Trang bay and adjacent area is very diverse
and complex, especially in architecture of terrain morphology. It was
partitioned by a system of many large and small islands in Nha Trang bay,
and created many features of the terrain types on the surface of the seabed
such as: deep creek, valley trough mix between the islands that was
favorable condition for the marine transportation. The sediment types were
differentiated quite clearly on the surface of the seabed topography from the
coarse grain of gravelly sand to mud-clay. Therefore, the geomorphology
was also varied. By the traditional research method, the geomorphology was
divided into 9 geomorphological units and was shown on an overall picture
through three different dynamic zones: two geomorphological units for surf
wave zone; five geomorphological units for wave zone of destruction and
deformation, and two geomorphological units for offshore wave zone.

nhu ciu phat tr1en kinh té, con ngudi chua
hiéu siu sic vé& gid tri cua thién nhién da

Vinh Nha Trang thudc dia phan tinh Khanh ban tdng, dic biét la gid tri tai nguyén dia
Hoa, dugc danh gid la mot trong 29 vinh  hinh, da tic dong khong it dén canh quan
bién dep nhat trén thé gidi. Hién nay, do khu vuc nhu: qué trinh lan bién, xdy dung
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cong trinh ¢ cidc ddo, cidc khu nghi dudng
ven b0..., anh hudng dén céc diéu kién tu
nhién, qua trinh hinh thanh dia hinh va céac
dang dia hinh do ching tao thanh. Véi nét
canh quan doc ddo cua vinh vé clu tric
hinh théi dia hinh cling nhu diéu kién hinh
thanh cta dia chit khu vuc, nhung chi c6
mot s rat it tai licu cong bd vé dic diém
dja hinh ddy ciing nhu nghién ctru chi tiét
vé dic diém dia mao.

Trong céc dé tai, du 4n di nghién ctru &
vinh Nha Trang thugc linh vyc nay, dang
quan tim nhat 1a dé tai diéu tra téng hop
cia Vién nghién cu bién tir nhimg nim
1976-1977, da cong bd cong trinh vé “Pic
diém dia mao va trAm tich day vinh Binh
Cang-Nha Trang” (Trinh Phung va cs.,
1979), trong d6, da néu khdi quat duogc 4
dang dia hinh la: dong bang mai mon, dong
bang tich tu ven bd, dong bang tich ty xéac
sinh vat, va ddng bang bién tién c6 dang dia
hinh ké thtra; Bdo cao vé sy phan bd trdm
tich trén thém luc dia dong Chau A
(Shepard va cs., 1949); Coéng trinh “Pia
mao b bién Phi Khanh” (Nguyén Thanh
Son, Nguyén Tlet 1981) thi bo bién viing
nghién ctu gom bd bién mai mon trén da
gdc va bai bién duoc thanh tao do qud trinh
di cu boi tich theo hai mua khic nhau;
Cong trinh “Pic diém tram tich cdc bai cat
hién dai ven bd bién Phd Khénh” (Trinh
Thé Hiéu, 1981) da nhan dinh: O bai Nha
Trang, vat liéu trdm tich phan bd thay doi
theo mua va c6 hién tugng di cu bdi tich;
Cong trinh “Kich thudc hat ctia bai bién
Nha Trang va bai bién Pong D&’ (Nguyén
Ngoc Thach, 1968) da dua ra Kkét qua phan
giai do hat, c4t vira trén bai bién Nha Trang
va c4t min trén bai bién Pong Dé; Cong
trinh “Tram tich ting mat viing bién ven bd
Phu Khanh” (Pham Van Thom, 1981) trong
pham vi vung nghién ctru c¢6 4 kiéu tram
tich; Cong trinh “M6 hinh phan bd trim
tich va vai tro cua cac nguén vat liéu & bén
trong thém ngoai khoi Nha Trang” (Hoang
Van Long, Dam Quang Minh, 2005) da dua
ra so d0 phan bd trdm tich va trong pham vi
nghién ctru c¢6 4 kiéu trAm tich. Ngoai ra,
trong cong trinh cua Bui Minh Puc (1965),
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cling da dua ra nhéan xét vé thém d4 cudi tai
Hon Tim (Nha Trang); Céng trinh cua
Nguyén Vin Tac, Trinh Phiung (1992) da
dua ra mot vai két qué nghién cuu dia mao
phén phia nam thém luc dja Viét Nam;
Cong trinh cta Vo Thinh va cs., 2013 cling
da dua ra céc kiéu bo bién khu vuc Phd
Yén-Khanh Hoa va van dé du bdo xu thé
bién dong bo bién trong bdi canh muc nudc
bién dang. Cac Kkét qua trén da dat dugc la
dang tran trong. Tuy nhién, van chua lam 1
dic diém thanh tao dia hinh ddy bién hién
dai va cac qud trinh dia mao ven bo dang
dién ra.

Nbi dung ctia bai bdo 1a két qua nghién
ctru cta dé tai cdp co s& nam 2015 cua tap
thé can bo phong Dia chit-Pia mao bién,
nham gép phan bd sung co s& dit liéu, dong
thoi, phuc vu quan 1y phét trién bén viing
va bao ton vinh Nha Trang.

IL. TAI LIEU VA PHUONG PHAP

1. Tai li¢u

Céc tai li¢u dugc su dung trong bdo cdo nay
bao gébm cdc loai ban do c6 lién quan nhu:
Ban dd dia chat ty 1& 1:50.000 (xuét ban
1991); Ban dd dia chat va khodng san ty 1&
1:200.000 (xuit ban 1994). Ban d6 dia hinh
khu vuc nghién ctu ty 1& 1:50.000, phan
trén luc dja (xuat ban 2004); Hai 6 Phép ty
1¢ 1:60.000 (xuat ban 1964); Hai ¢6 My ty
1¢ 1:50.000 (xuat ban 1967); Hai do Hai
quan Nhan dan Viét Nam & cic ty I¢
1:100.000, 1:200.000, 1:300.000 (xuét ban
nam 1979, tai ban nam 1981) va ban dd dia
hinh ddy ving bién Khanh Hoa-Phd Yén ty
16 1:300.000 do phong Pia chit-Vién Hai
duong hoc thanh 1ap vao nam 2003; Ban dd
dia mao, tram tich dai ven bién va ddy bién
ven bo ty 1€ 1:500.000 duoc thanh Iap vao
nam 2001.

SO litu do sdu duoc thu thdp tuor céac
chuyén khao sit trong vinh Nha Trang
thudc céc dé tai, du 4n da cong bd bao gdbm:
S6 liéu do sau khu vuc Hon Mot (1/2008);
S6 liéu do sau khu vuc Dam Bay (7/2011);
S lidu do sdu ven bo bai bién Nha Trang
dén do sdau 15 m nudc vao cac nam 2002,



2009, 2013; S liéu do sau khu vuc mii
Bang Thang 12/2013 (Hinh 1).

S6 liéu tram tich thu thap tir cac tai liéu
da coéng bd nhu: Trinh Phing va cs. (1979),
Pham Vin Thom (1981), va s liéu, tai lidu
dugc bd sung tir cdc chuyén khao sat tai
khu vyc vinh Nha Trang vao cidc nam 2010

(12 mau), 2013 (22 mau) va 2015 (12 mau)
(Hinh 1).

Ngoai ra, con ¢6 mot s cong trinh cua
nhiéu nha nghién ctru khic da cong bd c6
lién quan ciing duoc sir dung trong bai bdo
nay.
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Hinh 1. So db vj tri b6 sung mau trdm tich va s liéu do dia hinh day
Fig. 1. Location of additional sediment samples and measured data of seabed topography

2. Phwong phap

Bing phuong phép ban ds, cac s6 liéu do
sdu tir hai d6 va céc so dd tram tich trong
khu vuc nghién ctru duoc sé héa va quy vé

cting mot hé quy chiéu théng nhét 12 hé luéi
chiéu VN2000-Kinh tuyén truc 108°25° mdi
3%, Béi véi viée xdy dung ban dd dia hinh
ddy, sb liéu do sau thu thap tir cdc hai dd
dugc gilt nguyén theo mirc “0” hai dd, sd
liéu do sdu bd sung dugc quy vé mirc “0”
thiy triéu tram Nha Trang. Con ddi vdi viéc
xdy dung so do phan bd trAm tich, cdc mau
tram tich bd sung da dugc phan tich thanh
phan co hoc, sau dé sir dung phan mém
Gradistat 6.2 dé xur 1y s6 liéu (tinh todn
duong kinh hat trung binh, do mai tron va
dd chon loc). Tur do, tén goi trAm tich duoc
xédc dinh thdng nhét theo biéu dd tam gidc,
day 1a biéu do phan loai trAm tich bo roi
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bao gém 15 kiéu trdm tich cta Cuc bia chét
Hoang gia Anh) (Hinh 2).

Nghién ctru dac diém dia mao day bién
vinh Nha Trang va l4n can, di st dung to
hop cdc phuong phdp nghién ctru dia mao
truyén thong: Phuong phép phan tich tric
luong-hinh thai; phuong phap phan tich
hinh théi-thach hoc; phuong phdp phan tich
hinh thdi-dong luc.

Dé thanh 1ap ban do dia mao trong pham
vi nghién ctru, da sir dung két hop nguyén
tdc nguon goc-hinh thdi-déng lwc. Boi Vi,
ndi dung cua ban dd dia mao 1a biéu dién
cdc don vi dia mao c6 dic diém nguén géc,
hinh thdi, va dong luc khac nhau. Theo do,
don vi dia mao la mot thanh tao dia hinh
riéng biét, dong nhat vé ngudn gbc va hinh
thdi, dong nhit vé hinh thdi va dong luc
duoc tao ra bdi mot qua trinh dia mao tich




tu hay b6éc mon, dugc xic dinh dudi tic
dong cua mot hay vai nhan td dong luc nhét
dinh (song, s6ng, thuy triéu dong chay bién,
sinh vat,...). Trong d6, ddc diém hinh thai

va tric luong hinh thdi duoc quan tim dau
tién, sau d6 la ngudn goc va dong luc tac
dong dén qua trinh thanh tao va bién doi dia
hinh.
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Hinh 2. Biéu d6 phan loai trim tich ctia Cuc Dia chat Hoang gia Anh
Fig. 2. Chart of sediment classification of Geological Department of the Royal UK

M: Bun (Mud)

sM: Bun cat (Sandy mud)

(g)M: Bun chira san (Slightly gravelly mud)

(g)sM: Bun cat chtra san (Slightly gravelly sandy mud)

(g)mS: Cat bun chira san (Slightly gravelly muddy sand)

Cat (Sand)
mS: Cat bun (Muddy sand)

II. KET QUA VA THAO LUAN

1. Pic diém dia hinh vinh Nha Trang va
khu vue lan cin

Dia hinh lyc dja ven bién bi chia cit phiic
tap, phia tdy bac chu yéu 1a ddi nii thap dén
trung binh, c¢6 d6 cao tir 300-500 m 1a Hon
Ngang phia tdy bac thanh phd Nha Trang,
d6 cao tir 500-900 m 1a nii ciu Hin & phia
nam thanh phd Nha Trang. Pia hinh dong
bang la thanh phd Nha Trang, c6 dién tich
hep va khé bang phang & do cao tir 5-7 m,
bi phan cit boi song Cdi & phia bic trung
tam thanh phd Nha Trang. Ngoai ra, con
nhiéu ddi ndi sét c6 do cao dudi 300 m nhu
Hon Nghé, nii San, nti Chut.

Két qua xir Iy cac s liéu do sau di xay
dung duoc ban dd dja hinh vinh Nha Trang
va lan can (Hinh 3), cho thiy ring: Phia béc
vinh Nha Trang, & do sau tr 0-10 m dia
hinh nghiéng thoai va c¢6 hudng tdy béc-

(g)S: Cét chira san (Slightly gravelly sand)
gM: Bun san (Gravelly mud)

gmS: Cat bun san (Slightly muddy sand)
gS: Cat san (Gravelly sand)

sG: San cat (Sandy gravel)

msG: San cat bun (Muddy sandy gravel)
mG: San bun (Muddy gravel)

San séi (Gravel)

dong nam, trén dé co nhiéu cdn ngﬁm, ran
ngﬁm, chu yéu 1 cdc ran san hd chét & do
sau 2-4 m, rong nhét 12 bai can 16n (Grand
bank), & d sau tr 3-10 m. Ngoai ra, con cé
cac dao nho nhu Hon Mat, Hon Cau, Hon
Dung lam cho dia hinh ddy bién & ddy bi
chia cit manh, déng thoi tao thanh cac
mang triing kha rong, nghiéng vé phia dia
hinh ddy c6 do sau hon va c6 hudng tay
nam-d6ng bic, d6 1a, mang nghiéng giira
bai can 16n va Hon Cau, Hon Dung; méang
nghiéng gitra Hon Mat va miii Ké Ga.

O d¢ sau tir 10-20 m nude, dia hinh kha
bang phing va c6 hudng nghiéng tir tay
sang dong, do dbc thay déi tir 0,2-1°, & do
sdu tir 20-30 m dia hinh luon séng, dong
thoi bi chia cit boi cdc mdng triing c6 do
sau thay doi khong 16n.

O d6 sau tir 30-40 m nudc, dia hinh déc
hon va udn luon theo duong bd hién nay,
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tai khu vuc Hon Cau, Hon Dung, phia dong
Hon Tre, Hon Mun dia hinh & day kh4 ddc.

0] d06 sau 16n hon 50 m dén 80 m nudc,
dia hinh déc thoai va nghiéng vé phia bién
khoi theo hudng tiy bac-d6ng nam.

Dia hinh ddy bién ven by khu vuc bii
bién Nha Trang dén d6 siu 10 m nudc
nghiéng thoai v6i d6 dbc trung binh tir 2-5°,
vé phia nam bé mit dja hinh ddy déc hon,
d6 déc trung binh tir 10-15°.

Phia nam vinh Nha Trang c¢6 nhiéu dao
16n nho nhu Hon Tre, Hon Miéu, Hon Tém,
Hon Mot, Hon Mun nén dia hinh ddy bién
bi chia cit manh va tao nén nhiéu lach su,
hodc mang triing kéo dai ¢ do sau 15-20 m,
doi khi c6 dang long chdo nhu dang dia

hinh 4m xen giita Hon Miéu va mili Chut,
hodc xen gitra cic dao.

Tir phia nam séng L6 dén mii Cau Hin,
¢ do sau tur 0-10 m, dia hinh ddy kha dbc,
v6i do ddc trung binh tir 5-10° va sau dé
thoai déu theo hudng tiy bic-dong nam dén
dd sau 30 m, tr do sau 30-40 m dia hinh
déc hon, & d¢ sau 40-50 m dia hinh khd
bang phing, déng thoi c6 dang dia hinh Am
1a céc hé triing va dia hinh duong 12 céc go
cao nho 1én khoi mat day tur 2-4 m, tai phia
d6ng nam Hon Mun. O d6 sau tir 50-80 m
dja hinh khd bang phing va nghiéng dbc,
voi do dbc thay doi tir 2-5° theo hudng
déng bic-tiy nam.
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Fig. 3. Map of the bottom topography of Nha Trang bay and adjacent area

2. Pic diém trim tich ting mit va sy
phan bo

Su phan bd trdm tich tﬁng mit duogc thé
hién & hinh 4, trong d6 c6 cac kiéu sau:

a. Tram tich cdt san (gS): Tram tich nay
duoc phan bd trong ving vinh Nha Trang
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tai khu vuc phia dong nam bai can 16n trén
mot dién rong, & dd sau tur 20-35 m kéo dai
dén Hon Dung. Ham luong cét chiém tir
45,1-61,6% cha yéu 1a cét hat thd, ham
Iuong san tr 31,1-38,4%. DO mai tron va
chon loc kém, S, dao dong tur 1,5-2.
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1. Biéu do6 phan loai tram tich
(Theo Cuc Dia Chdt Hoang Gia Anh)
San (G)

Bun (M)

Cat (S)

2. Cac thanh tao tram tich
gS | Catsan EECEEEEE Chéittrém tich giau v
E Cat Ran san ho
Cét bun san E\j Ranh gigi tram tich
- Cét bun chira san
S citbin
- Bun cat 1an san
sM

Bun cat

Hinh 4. So d phéan b tram tich tﬁng mat khu vyc vinh Nha Trang va lan cén
Fig. 4. The scheme of sediment distribution at the surface layer of Nha Trang bay and adjacent area

b. Tram tich cdt (S): cit c6 mau vang hoi
nu, do hat thay doi tir c4t 16n dén cdt nho,
dd chon loc S, dao dong tur 0,6-1, ven céc
dao c¢6 dd chon loc kém; thanh phﬁn chinh
gém thach anh, fenspat, manh d4 va xac
sinh vat (so 6c, gidp x4c, foraminifera)
(Trinh Phiing va cs., 1979). Trim tich cét
c¢6 dién tich phan bd rong trong vinh Nha
Trang va lan céan, doc ven bo bai Nha
Trang, bai Pong Dé dén d6 sau 25-30 m va
khu vyc miii Cau Hin. Phia bic Hon Tre, &
d06 sau tr 15-30 m cat cé cép hat 16n hon,
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cép hat nho dugc phan bd thanh dai & do
sau tr 5-10 m, thudc tudng bai tridu ¢d va
tudng bién ndng cb trén cic bai can. Ching
dugc thanh tao do su tuong tac gitta luc dia
va bién.

c. Tram tich cdt bin san ( gmS): trAm tich
c6 mat tai phia tdy bic Hon Mot, & d6 siu
10-15 m, dién phan bd thanh dai nho hep.
Ham luong cit chii yéu 12 cét hat nho chiém
tor 12,4-38,5%, ham luong bun tur 13,9-
32,9%, ham luong san tur 25,4-28,7%. DO
chon loc rat kém.



d. Tram tich cdt bin chita san-(g)msS:
dugc phan bd rai rdc thanh cc vét nho hep
tai khu ctra Bé (song Téc), va phia tdy Hon
Mot. Ham luong cat tor 39,9-52,8%, ham
luong bun twong d6i 6n dinh (thay d6i tir
44,4-449%), ham lugng san cling tuong
d6i on dinh (1,7-2,3%). Do chon loc rét
kém, S, dao dong tir 2,34-3,61.

e. Tram tich cdt bin (mS): ¢6 mau nau
dén x4m, dugc phan bd & phia tdy nam Hon
Tam, & d6 sau tir 20-30 m, tao thanh mot
dai hep kéo dai tur phia dong nam Hon Tre
xubng dén ngoai khoi miii Cau Hin. Him
lugng cat chiém ty 1€ tor 76,0-79,7%; ham
luong bun tir 20,1-23,6%. P06 chon loc kém,
S, dao dong tur 1,1-1,9.

f. Tram tich bin cdt chita san-(g)sM:
dugc phan bb rai rdc thanh vét nho hep, &
do sau 10-15 m, tai khu vuc phia tdy Hon
Mot, tay nam Hon Tre, c¢6 dién tich khong
déng ké.

g. Tram tich ban cdt (sM): dugc phan bd
dién hep & trudc ctra song Cdi, phan 16n &
phia tdy nam Hon Tre, trong pham vi d¢
sau tor 10-20 m va ven ria cic thung liing
ngdm gifta cdc dao trong vinh. Ham luong
cat chiém ty 1€ tor 25,1-29,0%, ham lugng
bun tur 70,3-74,9%. DO chon loc kém, S,
dao dong tur 1,58-1,97 da phan anh ding su
phan bd ctia né trén mot dia hinh ddc thoai,
bén ngoai trudng tram tich cit.

h. Tram tich ban (M): Phan b6 khd rong
rdi trong pham vi nghién ctru, chiing c6 mat
0 d0 sau 15-20 m va do sau 16n hon 40 m
nudc.

O d6 sau 15-20 m: trdm tich bun c6 mau
xdm xanh, phan thanh dién nho hep, tai cic
ranh triing hay cdc thung liing ngdm giita
miii Chut va Hon Tre, Hon Miéu va giirta
Hon Tre véi Hon Miédu, Hon Tam, Hon Mot
va Hon Mun, tram tich thudc tuéng viing
vinh c6. Thanh phan chu yéu 1a bun sét, do
chon lgc kém, S, dao dong trong khoang
1,18-1,26.

O d6 séu 16n hon 40 m nudc, ching
duoc phan bd ¢ phia dong Hon Tre, ngoai
khoi vinh Nha Trang, v6i dién phan bd kha
rong, tor vung ctra vinh Binh Cang ra phia
ngoai khoi va c6 xu huéng kéo dai xubng
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phia nam. Tram tich bun c¢6 d6 chon loc
kém, Sp = 1,0-1,5.

Trong cong trinh cua Trinh Phung va cs.
(1979), 1a kiéu trAm tich (bun nhuyén-dét
sét-cat bot); con trong cong trinh cua Pham
Vin Thom (1981), 1a kiéu tram tich (bun-
SEt).

i. Tram tich cacbonat: tai ving bién nay
vung cé ham lugng cacbonat 16n hon 50%
cha yéu phan bd ¢ khu vuc béi can 16n,
trong kiéu trAm tich cdt san, & do sdu 4-20
m nudc va dai ven b phia bic vinh Nha
Trang, dudi chan dao hon Tre (Trinh Phung
va cs., 1979). O d0 sau tr 0-5 m nudc, ham
luong tong cacbonat thay dbi tir 5-20% chu
yéu phéan bd trong trudng tram tich cét, cat
1an san.

3. Pic diém dia mao day bién vinh Nha
Trang va lan cin

Trén co sé cdc nguyén tic ngu@)n‘ gbc-hinh
thai-dong luc, da thanh lap ban do6 dia mao
vinh Nha Trang va khu vyc 1an cén (Hinh
5).

3.1. Pia hinh trong déi séng vé bo (dén
do sau 5 m nwéc)

a. Bé mat mai mon-tich tu hién dai do tdc
dong cua song:

Pon vi dia mao nay dugc phan bd rai rac,
tai khu vuc Hon D6, bai Hon Chéng, phia
dong bic Pong D&, Hon Mt va bii can 16n
v6i dién tich nho hep. Thuc chat ddy 1a khu
vuc day bién bi mai modn do song, trén cac
ran san hd chét. Bé mit cia dang dia hinh
nay khong bang phang, ma bi chia cit thanh
cac ho triing va vung ndi cao. N6 chuyen
tiép rat dot ngdt xudng phan ddy bién siu
hon bang mot vach kha dbc. Qua viée lay
mau trim tich ddy ting mit bang cudc, chi
thu dugc cét 1an vun san ho da chét trong
cic hd triing. Tu nhiing dac trung vua néu,
chiing t6i tam xép né vao kiéu dia hinh mai
mon-tich tu hién dai. Kiéu dja hinh nay
dang duogc phit trién boi qud trinh mai mon
do séng va tich tu trong cic hd triing. Trén
cdc doan bo bién duge ciu tao boi ran san
ho 12 khd 6n dinh. Hién nay, tai cic doan bo
nay hau hét duoc san I4p 14n bién lam bién



dang dia hinh bo tai cdc khu vuc bai Tién, dugc xép 1a dong bang tich tu xéc sinh vat.
hon D6 (Hinh 6). Bai vi, lic by gidr qu4 trinh tich ty sinh vat

Truéc day, theo Trinh Phing va cs. chiém uu thé, voi ham luong xdc sinh vat
(1979), hau hét dién tich kiéu dia hinh nay chiém hon 50% vé thanh phan vat liéu.
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3. Pia hinh trong déi séng lan truyén (>25m nudc) .
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Hinh 5. Ban db dia mao day vinh Nha Trang va lan can (thu nho tur ti 1¢ 1:50000)
Fig. 5. The map of the bottom geomorphology of Nha Trang bay and adjacent area
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Hinh 6. San 14p 14n bién tai khu vuc bai Tién (anh trdi) va tai khu vuc hon Do (anh phai)
Fig. 6. Sea reclamation at Tien beach (left) and Do island (right)

b. Bdi bién tich tu-xéi I& do tdc dong cua
song chiem vu theé:

Pon vi dia mao nay chiém mot dién tich
nho, ching dugc phan bd doc theo duong
bd bién ciu tao bang cat voi chiéu dai gan 6
km, tai bai bién Nha Trang vi nim trong
pham vi d¢ sau tr 0 dén 5 mét nudc. Bai
bién bao gdm ca phan bii trén tridu va bai
dudi tridu. Vé mat hinh théi, bai bién & phia
bac hoi nghiéng va khong c6 ciu tao phan
bac, mit bai kha bang phing (Hinh 7, anh
trai). O phia nam, doan bii c6 chiéu dai gan
400 m (khu vuc cong vién Thanh Nién), bai
bién c6 su phan bac rd rang, bai trén tridu
khad bang phang; bdi triéu cao c¢6 bé mit
nghiéng doc tir chan béi trén tridu vé mép
nudc, chi chiu tdic dong manh cta séng vao

mila gié dong bic, bai dudi tridu c6 bé mat
nghiéng thodi la noi thuong xuyén chiu tic
dong cua séng vo bo. Ranh gidi giita hai bai
triéu 12 mat nghiéng doc tir 8-10°, ¢ khi
dén 15-20° hogc déc hon (Hinh 7, 4nh
phai). Thanh phan vt lidu cdu tao nén bai
bién chu yéu 14 cat, mau xdm sang dén xam
vang, c6 kich thudce do hat tir trung dén nho
min, d6 chon loc tir trung binh dén kh4, do
mai tron tdt. Qua trinh dia mao hién nay la
su xen k& giita cac pha bdi - x6i theo ca
khong gian va thoi gian, nghia 1a béi bién ¢
day khong bi x6i 1& hodc boi tu trong mot
thoi gian dai, ma luon dién ra qua trinh x6i
16 vao thoi ky gié mia dong bic, va bdi tu
vao thoi ky gié6 mua tdy nam (Tran Vin
Binh va Trinh Thé Hiéu, 2010).

Hinh 7. Bii bién Nha Trang ¢ phia bic kha bang phing, khong c6 su phan bac (tréi)
va ¢ sy phan béc r6 rang ¢ phia nam (khu vyc cong vién Thanh Nién) (phai)
Fig. 7. Nha Trang beach in the north is rather flat, there is no grading (left) and it has clear grading
in the south (Thanh Nien park) (right)



3.2. Pia hinh trong déi séng bién dang va
pha hiy (5-25 m nwéc)

a. Bé mdt mai mon-tich tu nghiéng déc do
tdc dong cua song va dong chay:

Pon vi dia mao nay phan bd & cdc doan bo
d4 gbc, dudi chan cdc mili d4 nhd ra phia
bién va suon bd ngdm cia cic dao trong
vinh Nha Trang. Bé mit nay c6 d6 nghiéng
kha 16n, d6 doc thay doi tir 5-7° ¢6 chd 16n
hon 15° va ndm trong khoang do sdu tir 4 m
dn 10-20 m, tham chi con sau hon nira,
nhu tai Hon Cau, Hon Dung va phia dong
Hon Tre. Vat liéu tich tu & day thuong cé
kich thudc giam dan tir trong ra phia ngoai
khoi. Phan trén cta bé mit nay c¢6 qua trinh
mai mon chiém uu thé, dac biét khi thoi tiét
x4u (bdo hodc gi6 mua dong bic). Hoat
dong tich tu xay ra gitta cdc khi mai mon,
hodc thdm chi khong cé tich tu do nguén
cung cap vt liéu rat it (chi yéu do mai mon

tai chd). Hién nay, qué trinh nay van dang
tiép tuc dién ra dudi tdc dong cua séng b1en
va dong chay gan ddy, nhung toc do rat
cham va khong dang ké.

b. Bé mat mai mon-tich tu sinh vét do tdc
dong cua song va dong chay gan ddy:

Pon vi dia mao nay phan bd ngay dudi
chan cdc dao Hon Miéu, Hon Tam, Hon
Mot, Hon Mun, phia bic va dong nam Hon
Tre. V& mat hinh thdi, bé mat nay nghiéng
thoai dé dan tiép gidp v6i bé mat ddy o do
sau 10-15 m nude. Do d6, cac qud trinh
dong lyc song cting nhu dong chay gan day
yéu hon, din dén hoat dong tich tu chiém
vu thé do qué trinh mai mon & sudn by
ngém. Vat liéu tich tu chu yéu la vO vun
sinh vat (Hinh 8). Hién hay, qué trinh dia
mao van dang dién ra, nhung toc d6 khong
dang ké.

Hinh 8. B& mit tich tu vo vun sinh vat & phia bic mili Bang Thang (trdi) va & phia nam (phai)
(4nh: Nguyén Dinh Dan, 2014)
Fig. 8. The accumulation of debris shells of creatures at the surface in the north (left)
and south (right) of Bang Thang cape (Photo: Nguyen Dinh Dan, 2014)

c. Bé mat tich tu-xdi 16 nghiéng thodi do tdc
dong cua song chiem wu the:

Bon vi dia mao nay dugc phén bd thanh
mot dai lién tuc nam tiép gidp voi déi bai-
phia ngoai cua cic doan bo cat, trén dai ddy
bién gan bo tir miii K& Ga kéo dai va thu
hep & miii Chut, & do sau tir 5-15 m. V& mat
hinh théi, bé mat nay tuong ddi bang phang
va ¢6 do nghiéng thoai dan vé phia bién
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khoi, & phia nam c6 phan déc hon. Chiéu
rong ctia bé mat dat 1-1,5 km 1a kiéu dia
hinh tich tu - x6i 16 nghiéng thoai dudi tac
dong cua song va dong chay do song sinh ra
chiém wu the Tram tich cdu tao nén bé mat
nay chu yéu 1a cét hat trung dén nhé min,
c6 d6 mai tron va chon loc t6t. Trong giai
doan hién nay, bé mat nay dang bi bién
dong manh mé (ca tich tu 1an xéi 1) theo



mua dudi tdic dong cua séng. Nhung qua
trinh tich tu & day chlem uu thé hon xéi 16.
Ngudn vt liéu cung cp cho qud trinh tich
tu chi yéu 12 san phdm phéd huy bo bai ¢
phia trén va mot phan tir trong song Cai dua
ra.

d. Bé mat tich tu-xéi 16 luon song do tdc
dong cua dong chay gan ddy chiem wu thé:

Pon vi dia mao nay dugc hinh thanh va
phat trién trong déi séng pha hiy va bién
dang, duoc phan bd trong pham vi d6 siu tir
10-25 m ¢ gitra vinh Nha Trang cling nhu
khu vuc 14n cén, 1a dai dong bang ngap
nuéc nam song song voi dudng bo hién
nay, dong thoi bi chia cit bai hé thdng dao
& phia nam cua vinh. Kiéu dia hinh nay c6
bé mit khong bing phang, ma c6 nhiéu dai
nho cao khoi ddy tir 1-2 m, doi khi con thay
trén ban dd do sau, nhiing duong dang sdu
phan bd khong dong déu va c6 dang lugn
song. O phia bac Hon Tre bé mit nay bi
chia cat boi mot 5O ranh ngdm va dao ngam,
thudc kiéu ngudn gbc dia hinh dong bang
bién tién c6 dang dia hinh ké thira (Trinh
Phiing va cs., 1979). Trm tich cdu tao nén
bé mat nay khong dong nhat. Ngoai ra, do
qud trinh ling dong tram tich ¢ phia bac va
giita vinh liic thoi tiét yén tinh, chu yeu l1a
cdc thanh phan hat min, c6 ngudn gbc tir
song dua ra (Hoang Trung Du va cs., 2013).
Tu nhitng dac diém dia hinh va trAm tich
néu trén cho thy rang, déy bién thudc kiéu
dia hinh nay it chiu blen dong cua séng két
hop véi dong chay gan ddy. Hién nay, qua
trinh dia mao xay ra ¢ dy rat cham, gém ca
tich tu (vao lic thoi tiét yén tinh) va x6i 16
(khi c6 thoi tiét xau) dudi tic dong cua
séng chiém wu thé két hop voi dong chay
gan ddy.

e. Bé mat tich tu hién dai ddy viing vinh cé

Pon vi dia mao nay dugc phan bd & phia
tdy nam dao Hon Tre. Pdy bién ¢ ddy bi
chia cit manh véi ranh sau tr 15-20 m va
cac lach su xen giita cdc dao, & phan su
hon kh4 bang phang, doi khi c6 dang long
chao la nhitng méng trliing xen gilta cac
dao. Do dic diém dia hinh nhu vy, nén 16p
tram tich ddy ting mit ¢ day cling twong
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dbi ddng nhat, chu yéu 1a trAm tich bin sét.
Day la khu vuc c6 ling dong trim tich, véi
tbc do lang dong nho va it thay dbi theo
mua (Hoang Trung Du va cs., 2013). Diéu
nay, c6 thé giai thich rang, toc do tich tu
tram tich trong vinh khong cao cung nhu it
thay d6i theo mua, do ngudn vat lidu trAm
tich cung cap cho ching khong dang ké.
Tham chi, & mot s eo giita cdc dao trong
vinh ¢6 thé con bi xam thyuc do tac dong cua
dong triéu 1én-xudng. Vi vy, ddy bién &
déy dugc xép vao bé mit tich ty hién dai do
tdc dong cua dong chay gan ddy chiém uu
thé. Boi vi, khu vyc nay hau nhu khong bi
tdc dong cua séng tdi tor cac hudng dong
béc, dong va dong nam.

3.3. Pia hinh trong déi séng lan truyén
nuéce sau (do sau trén 25 m nwéc)

a. Bé mdt tich tu-xam thuee luon song do tdc
dong cua dong chay chiem vu the:

Pon vi dia mao nay dugc phan bd thanh
mot dai kéo dai lién tuc, chay theo hudng
gan nhu song song v6i duong bd hién nay
va nam trong pham vi do siu tir 30 dén 40-
45 m. Tuy nhién, trén ban dd d6 sdu, cdc
duong dang siu phan bd khong dong déu.
Diéu d6 cho thdy, vé mit hinh thdi, ddy
bién & day khong bang phing, ma c6 sy
chia cit 16i 16m v&i mic do khac nhau, &
phia dong nam Hon Mun con ¢ mét vai go
cao nho 1&€n khoi mat ddy tir 2-4 m. Qua dac
diém phan bd ciing nhu hinh thdi cua
ching, ciu tao dang dia hinh lugn séng c6
thé 12 déu vét clia cdc val boy 6. Theo Trinh
Phung va cs. (1979), ¢ d6 sau 33-37 m ciing
c6 dau vét cia mot dudng bo c6 do muc
bién dimg lai & ddy mot thoi gian trong qué
trinh bién 1ui. Trén so d6 phan bé trdm tich
ddy ting mit thay c6 nhiéu cdp hat khic
nhau trong pham vi ndy, bao gdm cit san
(gS) cat (S), cat bun (mS) va bun cat (sM)
Diéu dé cho thiy dong luc & ddy twong dbi
manh, lai ndm & dd sdu lén. Do dé, dong
chay gan ddy dugc xem 1a dong luc chinh
trong sy hinh thanh va bién dbi dia hinh &
day. Vi vay, ddy bién ¢ ddy c6 thé duoc xép
12 bé mat tich tu-xam thuc luon séng do tac
dong cua dong chay gan ddy.



b. Bé mdt tich tu hién dai ‘nghiéng thodi do
tdc dong cua dong chay gan ddy:

Trong pham vi nghién ctu, bé mit nay
duoc phan bd & dd sau 16n hon 50-60 m
nuée, thude doi séng lan truyén. Do d6, ddy
bién & day hau nhu khéng chiu tic dong cua
séng. V& mat hinh thdi, ddy 1a loai dong
bang khd bing phang va c6 do nghiéng
khong 16n vé phia bién khoi. Tram tich cu
tao nén bé mit dia hinh nay chu yéu 1a bun-
sét. Ca dja hinh va trdm tich déu c6 tinh
dong nhét cao trén pham vi rong. Didu d6
phan anh diéu kién thanh tao nén bé mait
kha gidng nhau. D6 chinh 1a qua trinh dong
luc do dong chay gan dy.

4. Cac kiéu dia hinh bo bién

Bo bién mai mon dang hoat déng trén dd
bén vitng. Day 1a kiéu bo phit trién trén cdc
thanh tao dd gdc. Trong pham vi nghién
ctru, kiéu bo nay phan bd & phia béc vinh
Nha Trang, tor miii Ké Ga dén duong DE,
khu vuc mtii Hon Chéng, mui Chut, tir ctra
Bé dén miii Cau Hin va bd cac dao trong
vinh Nha Trang. Chdng phét trién chu yéu
trén cac dé granit thuoc phuc hé beo Ca va
cdc da ryolit, trachyryolit dacit, andesit
thudc hé tang Nha Trang. Hién nay, cdc qud
trinh dia mao bd van dang dién ra, do qua
trinh mai mon cua séng bién, nhung toc do
rat cham, hodc thay vao dé tai mot s6 noi
con duoc san 14p 14n bién dé 1am khu resort
nhu khu vuc bai Tién, ¢ phia bac vinh Nha
Trang.

Bo bién tich tu-xéi 16 dang hoat dong
trén tram tich bé roi. Kiéu bd nay duoc
phat trién trén cédc thanh tao vat liéu bé roi,
chu yéu 1a c4t. Chiing dugc phan b & phia
nam bdi tim Déng Pé va bai tim Nha
Trang kéo dai tir Uy ban Nhan dén tinh d&én
mii Chut. Hién nay, cic qud trinh dia mao
da va dang dién ra manh mé, sy bién ddi bai
bién theo miia dién ra khd ro nét. Vao thoi
ky gi6 mila dong bic, bd & phia bic thuong
xdy ra hién tugng x6i 1o, vat liéu x6i 1o
dugc dong chay doc b dwa xubng tich tu &
khu vuc phia nam (doan phia bic cang
Vinpearl), vao thoi ky gié mua tdy nam c6
xu thé nguoc lai.
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Bo bién ke bé tong kién cé. Hién nay, do
nhu ciu lam dep cho canh quan d6 thi nén
hau hét cdc doan bo con lai déu duogc ke bé
tong kién cb nhu: doan bo bién khu vuc
duong Pé kéo dai dén miii Hon Chong.
Ngoai ra, trong kiéu b tich tu-x6i 16 doc
bai bién Nha Trang tir phia nam ctra song
Céi dén Quang Truong, phia trong béi ciing
dugc xay ke bao ve¢.

IV. KET LUAN

bia hinh day bién ven bo vinh Nha Trang,
bi phén cat boi hé thong gdm nhiéu dao 16n
nho, di tao nén nhiéu kiéu dang dia hinh c6
bé mit tir nghiéng thoai dén doc, dong thoi
xen k& la cac dang dia hinh lugn séng va go
cao 12 kiéu dia hinh duong. Xen giita céc
dao la cac lach sau, mang triing, do6i khi c6
dang long chao.

Tram tich ting mat chu yéu 1a cac thanh
phan cat hat trung dén nhé min, dugc phan
chia thanh 8 kiéu tram tich. Sy phan b
tram tich c¢6 sy phan di ro rang tir bic
xubng nam, tir trong bo ra ngoai khoi. Phia
nam vinh Nha Trang chii yéu la tram tich
hat min do diéu kién léng dong it chiu anh
hudng cua cic yéu tb dong luc bién, ciing
nhu phia ngoai khoi vinh Nha Trang do xa
ngudn cung cap.

Trén co s& cdc nguyén tic ngudn gdc-
hinh thdi-dong lyc, dia hinh ddy bién vinh
Nha Trang va khu vuyc lan can dugc phan
chia thanh 9 don vi dia mao, trong d6: a-
dia hinh trong déi séng vo bo ¢6 2 don vi
dia mao; b- dia hinh trong déi song bién
dang va pha huy c6 5 don vi dia mao; c- dia
hinh trong d6i séng lan truyén c6 2 don vi
dia mao, thudc céc kiéu hinh thdi va dong
Iuc khac nhau.

Nghién cuu dac diém dia mao vinh Nha
Trang va 14n cén cho thdy, cic qud trinh dja
mao ven bo dang dién ra manh, dic biét 1a
khu vuc ven bo bai bién Nha Trang, trén
cdc doan bo cét ludn xdy ra qua trinh tich tu
va x6i 16 dan xen theo mua. Ngoai ra, tai
cdc doan bo dd, ran san ho chét, ¢6 céc hoat
dong san l1dp va lan bién ngdy cang gia
tang.



Loi cdm on: Tap thé tic gia xin trin trong
cam on dé tai “Nghién ctru dién bién cin
béng vat chit cia chu trinh sinh dia héa
trong mdi truong trAm tich tai cdc ving
nudi 16ng bé va mac do anh hudéng cua
ching dén mot s6 hé sinh thdi ving
ven bién Nam Trung BO” (ma )
VASTO03.05/15-16) va dé tai “Nghién ciu
thiét lap ran nhan tao két hop phuc hdi san
hd ¢ khu vuc miii Bang Thang (Tay béc
Hon Tre, vinh Nha Trang)” dd cung cip sb
licu.
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