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Bai nghién ciiu

Nghién ctu dac diém dia chat—dia mao khu vuc miii Du ctia nui
Cam, tai phuong Ninh Hai, thi xa Ninh Hoa, tinh Khanh Hoa phuc
vu dinh huéng bao ton va khai thac tiém nang du lich

Lé Hitu Tuan"2*, Pham Tuan Long"?, Pham B4 Trung?
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TOM TAT

Khu vuc khdo sét & ria phia dong clia nti Cdm thudc phudng Ninh Hai, thi xa Ninh Hoa, tinh Khanh
Hoa c6 dién tich khoang 3 km?2. Budng bd chay dai tir phia Bic dén phia Nam, dai hon 2,5km va
gbm cac vach da cao 15-25m. Canh quan tu nhién & day rat hoang so va hap dan vai cac vach da
dugc cau tao bdi cac I6p da tram tich c6 su phan Iép, dudng phuong va huéng déc tai cac vi tri
khac nhau,45—63°. Phia bédc ctia khu vuc khao sat cé nhiing udén nép 16m dac trung. Thanh tao dia
chat & day thudc hé tang La Nga (Jo/n) véi thanh phan sét két, sét bot két, cat két phan I6p, phan
dai (phan dudi), cac I6p cét két hat trung—nho, cé6 mau nau, vang nau, xam trang, phan 16p trung
binh dén phan I6p day (phan trén). Ba bi nén ép manh, cdu tao phan phién.Hda thach ammonite
dac trung cho thai ky Ky Jura va mot sé di tich hoa thach khac. Khu vuc xac dinh dugc c6 2 nhém
dia hinh 1a boc mon va tich tu véi 6 kiéu bé mat dia hinh tuong ting gém sudn xam thuc —dé 13,
sudn boc mon rlra tréi, bé mat tich tu da ngudn géc tudi Bé t, thém tich tu ngudn géc bién, dai
tich tu cat nguén gdéc bién, bai tich tu cat ngadm ven bién. Phuong phap do vé ban d6 dia chat
va tim kiém khodng san dugc st dung nham nghién ctu chi tiét cac dac diém vé dia chat va dia
mao cla khu vuc. Vi cac gid tri vé dia chat, dia mao nhu trén, khu vuc cé tiém nang dé phat trién
thanh mot di san dia chat dong thai la diém dén khu du lich ndi—bién" két hop véi cac hoat dong
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Tu khoa: hé tang, cat két, tram tich, hda thach, bdc mon, tich tu

MG PA U

Di san dia chit (DSPC) 12 mot phan tai nguyén dia
chét, dugc xem la cé gia tri néi bat vé khoa hoc,
gido duc, thdm my va kinh t€ theo dinh nghia ctia
T6 chtic Gido duc, Khoa hoc va Van hoa ctia Lién
Hiép Quéc (UNESCO). Céc thanh phan ctia DSBC
bao gébm canh quan dia mao, miéng nui lua da tat
hodc dang hoat ddng, hang ddng, hém vuc song, ho ty
nhién, thic nudc, cac dién 16 tu nhién hodc nhén tao
ctia dd va quing, cac di chi 8 sinh; cdc thanh tao, canh
quan ghi lai nhiing bién c6, bdi canh dia chat dac biét;
cac dia diém ma tai d6 c6 thé quan sat dugc cac qua
trinh dia chit da va dang dién ra hang ngay, tham chi
ca cac khu mo da ngting khai thac v.v... Cling nhu cac
di san khéc, DSDC 1a tai nguyén khong téi tao dugc,
cho nén cin dugc bao ton, quan ly va khai thac si
dung hogp ly cho sy phét trién bén viing ctia dit nude.
Khu vic mai Du cta ndi Cam, thudc phudng Ninh
Hai, thi xa Ninh Hoa, tinh Khanh Hoa (Hinh 1) la
khu vuc con kha hoang sd, c6 nhiéu cinh quan dep
va c6 gid tri vé mit dia chat, dia mao canh quan, tuy
nhién chua dugc nghién ctiu kj. Do d6, nghién ctiu

cac dic diém dia chit va dia mao ctia khu vyc nay 1a
can thiét d€ danh gid cic gid tri ctia no6, dé xudt cac
phuong hudng béo ton va khai thac hgp ly. Muc tiéu
clia bai bdo 1a nghién ctiu chi tiét cac dic diém dia
chét, dia mao ctia khu vuc bang phuong phép do vé
ban d6 dia chit khodng san nhdm xac dinh r6 cic dic
diém dia chit (dia ting, thach hoc, ¢6 sinh) va céc dic
diém dia mao (kién truc hinh thai bé mat, ngudn géc
dia hinh) ctia khu vic mai Du ctia nti Cam. Két qua
nghién ctiu sé cung cép co s6 khoa hoc d€ xac 1ap khu
vuc thanh mét di san dia chat, phuc vu dinh huéng
bao ton va khai thac tiém nang du lich mot cach hop
ly.

PHUO NG PHAP NGHIEN CUU

Phuong phép thu thép, phan tich, téng hgp cdc tailiéu
bdo cdo két qua do vé ban d6 dia chit va tim kiém
khodng san, cac cong trinh nghién ctiu dic diém dia
mao tinh Khanh Hoa, cac cong trinh nghién ctu dia
hinh day, trdm tich day, cac hoa thach trong khu vuc
nghién ctu ctia ddng tac gia Pham B4 Trung va nnk.
Phuong phép 16 trinh trong do vé ban d6 dia chit
dugc thuc hién theo Quy chudn ky thuat Qudéc gia vé

Trich dan bai bao nay: Tuan L H, Long P T, Trung P B. Nghién ctru dac diém dia chat—dia mao khu vuc
mii DU cGia nui Cdm, tai phudng Ninh Hai, thi xa Ninh Hoa, tinh Khanh Héa phuc vu dinh huéng
bao tén va khai thac tiém nang du lich. Sci. Tech. Dev. J. - Nat. Sci.; 2023, 7(2):2655-2668.
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Hinh 1: So d6 dia hinh khu vuc mai Du ctia ndi Cam, thudc phudng Ninh Hai, thj xa Ninh Hoa, tinh Khanh Hoa

14p ban d6 dia chat khoang san ty 1¢ 1:50.000 phan dat
lién (QCVN 49:2012/BTNMT) ctia Bo Tai nguyén va
Moi trudng nam 2012, thu thip 40 mau thach hoc, 7
mau trdm tich b réi, thanh 1ap ban d6 tai liéu thyc
té€ phuc vu cho cong tac vé ban d6 dia chat khu vuc
nghién ctiu (Hinh 2).

Phuong phép phan tich mau: thanh phan hat (3 mau),
l4t mong (15 mau), ¢b sinh (thu thap va déi sanh cac
cong trinh da nghién ctu).

Phuong phép phan viung dia mao dya vao két qua giai
dodn dnh vé tinh cling cdc so d6 phu trg: phan cét sau;
phén cit ngang; dd d6c; phan tdng d¢ cao...

T6ng hop tai liéu va viét bai bao.

KET QUA VA THAO LUAN

Pac diém dia tang

Theo tailiéu do vé ban d6 dia chat ty1é 1/200.000, trén
dién tich viing nghién ctiu phan b6 cac thanh tao trdm
tich dugc xép vao hé ting La Nga (Joln) ! va cic trdm
tich bo roi Dé ti (Hinh 3).

Céc da trAm tich phén bg gin nhu toan b khu vuc
nghién ctiu. Thanh phan thach hoc dic trung ctia hé
tang la cat két, sét két, sét bot két. Cat két, sét két, sét
bot két ndm xen kep nhau, phin 16p rd, trong cat két,
sét bot két chita cac két hach voi. Phén trén phéan 16p
ti trung binh dén day (0,1-0,5m) (Hinh 4-A), phin
dudi phan 16p méng (1-10cm) (Hinh 4-B). Thé ndm
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khong 6n dinh theo dudng phuong ciing nhu goéc déc
do anh hudng ctia kién tao manh mé, goc d6c thay d6i
trong khoang 45-63°. Cac da bi nén ép manh, cé cdu
tao phan phién do6i chd tao uén nép phiic tap (Hinh 4-
D,E,F). Do d6 viéc theo doi cac 16p da khac nhau theo
dudng phuong 14 rit kho khin, da s6 da c6 phuong
hudng ra bién.Trong khu viic cling ghi nhin mét vai
mach c6 mau xdm trang, vi tinh, chiéu rong khoang
0,5m xuyén cit céc 16p dé trAm tich (Hinh 4-C).

Héa thach dac trung la Cac da (Dorsetensia, fontan-
nesia.sp, euhoploceras ) (Hinh 5), Parvamussium don-
aisense (Mansuy) (Hinh 6), day la nhiing loai chi
thi tu6i Jura; ngoai ra con xudt hién céc di tich
hoa thach trén bé mat da phién sét, dang dai, mau
xam Ophiomorphaisp., Thalassinoidesisp., Paleophy-
cusisp., Lockeiaisp., Ophiomorphaisp., Skolithosisp.,
Myophorellaisp. (Hinh 7)2.

DPéac diém thach hoc

- Céat két: D4 c6 mau xdm tring, xdm phdt vang dén
néu vang, rai rac cac hat nho va cac dai, 16p sim mau
(Hinh 8). Ngoai m¢t s6 16p binh hang, mét s6 dai, 16p
udn lugn khong déu (Hinh 9). Rai rac cac 6 tram day
bdi thanh phén carbonate. Céc & carbonate thudng
kéo dai va udn lugn khong déu. Pa co cdu tao khoi
rin chic. Thanh phan khodng vét (%) gobm thach anh
(60-70), sericit (15-30), muscovit (2—4), biotit (3),
quéng (5-7).



Tap chi Phdt trién Khoa hoc va Céng nghé — Khoa hoc Tu' nhién 2023, 7(2):2655-2668

w0700 08000 Chi dan
108713 54" . 1081 14 41"
2 i  hea  gad s =
3821 w2 || 1= Ky hiéu tai liéu thyc té
a b o Diémkhdo sat dia chat tham khao va s6 hi¢u:
mQ,*d » e a Trong dagéc, b- Trong eluvi - deluvi,
4 = c- Trong trém tich bé rai
.
\___ 13 15 Tuyén hanh trinh dia chat,
p— '3 % céc diém khdo sat va s6 hiéu
000
Tudi dia chat Th: Thach hoc Lm: L4t mdng
II- Cac ky higu khac
1. Ky hiéu thach hoc
Cat, bét §
a- Soi; b- San
\E\ Cat két hat vifa, nhd
2. Cac ky hiéu khac
E Budng cao do
{;;01 Ranh gi6i dia chat
Thé nim mat phan 16p va géc déc
Nép 16i, truc va héng cam
Diém @6 cao va gia tri
—
Ij Budng ba bién
100 Om 100 200 300 400
e — — ] m Din cu
12 12
s s
109713 54 . walooo "1 Budng giao thong

Hinh 2: So d6 tai liéu thyc té khu vuc mai Du ctia ndi Cam, thudc phudng Ninh Hai, thj xa Ninh Hoa, tinh Khanh
Hoa

Hinh 5: Héa thach Cuc da trong sét két. (Ngudi

eliioros B e o) Hinh 6: Hbéa thach Parvamussium donaisense (Man-

suy). (Ngudi chup: Pham Tuan Long)

- Sét bot két: Dd ¢ mau xdm tring, xdm xanh dén

xdm phét ndu vang (Hinh 10) rai réc cdc 6 tram day ®.

béi thanh phan carbonat. Céc 8 carbonate thusngkéo - Sét két: Dd c6 mau xdm trang, xanh den dén xdm
dai va uén lugn khong déu. Thanh phéan khodng vit  phét vang, loang 16 cac 6 16n khoang vt sim mau, hat
(%) gbm sericit (62), calcit (30), thach anh (5), quang  min, d6i chd rai rdc cic tinh thé hat tho, mot s3 cho bi
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Chi dan
I- Ky hiéu dia cht

Trém tich bién: - gié cat thach anh mau xém tring, xam vang.
phan dudi san si xen [an san hd, vé s8, 6¢

mQ

Tram tich bién - d3m I8y: gdm cat, bt mau xam sam it sét,

:
b 6
QD | i minthue vt va cae manh v6 Mollusca.

il

Trém tich bién: e4t, cat bot mau vang, ndu nhat xen t 16p ¢4t xm séng,
xam xanh, min thuG vat: phia déi gm cat - sét, cat 6 t cudi, s mai trén kém

Trém tich bién; cét thach anh, ilmenit, manh va vé s3, san ho.

Hgting LaNga:  cat két, sét két, sét bot két
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Hinh 3: So d6 dia chat khu vuc mii DU ctia nti Cam (Bién hoi tir ban d6 dia chat va khoang san to Nha Trang
(D-49-XXXII, t§ 1& 1/200.000, Nguyén Diic Thang chdi bién). (Ngusi bién héi: Lé Hitu Tuan).

nén ép manh c6 cdu tao phan phién (Hinh 11). Thanh
phéan khodng vét (%) gom sericit (75-85), thach anh
(5-18), muscovit (2-5), quang (5).

Pac diém khoang vat

- Thach anh: Dang méo md goc canh, tha hinh,
Kich thu6c phd bién
0,1x0,15mm. Duéi 1 nicol: Khéng mau, d6 néi thap.

dod chon loc trung binh.

Duéi 2 nicol: mau giao thoa xdm trang bac I, khong bi
bién ddi (Hinh 12A-1, Hinh 12A-2). Céc két hach voi
thuodng kéo dai va udn lugn khong déu (Hinh 12B-1,
Hinh 12B-2).

- Sericit: Dang vay lam tdm. Kich thudc nho (duéi
0,05mm). Duéi 1 nicol: khéng mau. Duéi 2 nicol:
phén bd rai khip 1at mong, mau vang cam rai réic, tap
trung thanh ddm, dang dai (Hinh 13A-1, Hinh 13A-
2). Két hach voi dang 6 kéo dai (Hinh 13B-1,
Hinh 13B-2).

- Plagioclas: Dang lang tru ty hinh dén ntia ty hinh,
kich thudc phé bién 0,5x0,9mm. Ciu tao song tinh da
hop theo luat albit. Bién déi thii sinh cha yéu la sericit

2658

Hinh 8: Cat két (phan trén) mau xam vang phan I6p
trung binh xen kep sét két mau xanh den (Ngudi
chup: Lé Hitu Tuan)
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Hinh 4: Hinh chup tai mai DU (Ngudi chup: Lé Hitu Tudn). A- Phan trén: Cat két, sét két phan |6p moéng dén trung
binh xen kep nhau, @6 d6c I6n; B- Phan dudi: Cat két, sét két, sét bot két phan I&p mdng xen kep nhau, d6 déc 16n;
C- Mach da phun trao xuyén cat da tram tich; D- Sét két bi nén ép manh cé cdu tao phan phién; E- Mot canh nép
udn bj gay d6; F- Nép 16m trong khu vuc khéo sat.
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Hinh 7: Cac di tich hoa thach trén bé mat da phién sét, dang dai, mau xam(A) (Nguai chup: Pham Ba Trung);
Op: Ophiomorphaisp.; Th: Thalassinoidesisp.; Pa: Paleophycusisp.; Lo: Lockeiaisp., scale=5 cm. B: Ophiomorphaisp.,
scale=5 cm. C: Skolithosisp., scale=5 cm. D: Thalassinoidesisp. E: Myophorellaisp?.
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Hinh 9: Cét két (phan trén) mau nau vang uén lugn
khong déu(Ngudi chup: Lé Hiru Tuan)

Hinh 10: Sét bot két (phan dudi) mau xam xanh.
(Ngugi chup: Lé Haru Tuan)

Hinh 11: Sét két, sét bot két (phan dudi) mau
xanh den, xdm vang phan I6p méng xen kep nhau.
(Ngusi chup: Lé Haru Tuan)

héa. Duéi 1 nicol: khong mau, mat sin, d6 ndi thip.
Duéi 2 nicol: mau giao thoa cao nhat xdm tring bat L.

- Muscovit: Dang t4m ntia ty hinh dén tha hinh. Kich
thu6e phé bién 0,05x2mm. Dudi 1 nicol: khong mau,
khong thay rd cat khai, d6 n6i cao. Dudi 2 nicol: mau
giao thoa cao nhét xanh béc I, tét thfmg, phéan bé rai
rac, trén nén sericit doi ché tap trung thanh 6.

- Biotit: Dang tdm ntia ty hinh dén tha hinh. Kich
thudc phé bién 0,05x0,3mm. Duéi 1 nicol: mau nau,
c6 tinh da sdc, mot s6 hat c6 mot hudng cat khai. Dué6i
2 nicol: mau giao thoa cao nhit xanh bac I, tit thing.

- Quédng: Dang tha hinh, ding thudc, phan bé rai
rac. Kich thudc thay d6i 0,02—-0,2mm. Téi den, khong
th4u quang dudi 1 va 2 nicol.

Tram tich Pé tir (Q)

- TrAm tich bién (mQ,2): Phé bién doc theo bd bién
tao thanh bac thém c6 d6 cao 4-6m (Hinh 14). Thanh
phén tram tich chu yéu 1 cat thach anh, it ilmenit va
cac manh v vo 0, san ho... phan gidp ddy thuong co
it cudi, s6i mai tron t6t. Bé day 4-10m.

- Trdm tich bién (mQ,273 ): Ton tai & dang dai déng
bang thip (2—4m). Thanh phén phia trén la cat, cat
bot mau vang, nau nhat xen it 16p cat xam sang, xam
xanh, mun thuc vat; phia dudi gom cat—sét, cat cd it
cudi, s6i mai tron kém, gan két yéu. Bé day 2-4m.

- Tram tich bién—dam lay (mQ,3b): Thanh phén trAm
tich gobm cat, bt it sét, xdc-mun thuc vat va cic manh
v6 Mollusca. Tram tich c6 mau xam sim, gan két yéu.
Bé day 1-6m.

- Trm tich bién-gi6 (mvQ): Phin b6 dang cdn, dun.
Thanh phén cht yéu la cit thach anh mau xdm tring,
xam nhat, it ilmenit & phan trén. Céat min hat, chon
loc t6t, ham lugng SiO; chiém t6i 96-98%. Phan duéi
la san soi xen lan san ho, vo so, 6¢. Bé day 3—6m.

Pic diém diamao

Trén co s cac tailiéu thu thap, nghién ciiu vé dia mao,
dia chit trén toan dién tich, c6 thé phén chia dia hinh
ra 2 nhém ngudn géc vé6i 6 kiéu bé mat> (Hinh 15).

Dia hinh b6c mon

- Sudn x4m thuc, d3 16: Phan bd phia dong nui Cim
doc ven bién. Suon c6 tric dién doc thing véi do
chénh cao dia hinh 20-40m, d6 d6c 20-459, d6i noi
tao hém hodc vich xdm thuc c6 do ddc rat cao>45°.
Qua trinh dia mao tac dong 1én suon cht yéu la boc
mon xam thuc theo khe ranh do séng. Bé mat suon
16 ra hoan toan da géc (Hinh 16-A).

- Sudn béc mon rta troi: Phan bd chi yéu trén toan
nui Cim. Trdc dién doc clia sudn c6 dang thdng hodc
16m, d6 chénh cao thudng tti 100-200 m, v6i do doc
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Hinh 12: Lat moéng cat két dudi kinh hién vi phan cuc, d6 phéng dai 50x. A-1,2. Thach anh dang méo mé, géc
canh, dé chon loc trung binh (1 va 2 nicol); B-1,2. Két hach voi uén lugn kéo dai trong cat két (dudi 1 va 2 nicol).

Hinh 13: Lat mong sét két, cat két dudi kinh hién vi phan cuc, d6 phéng dai 50x. A-1,2. Sericit dang vay, ciu tao
dang dai trong sét két (dudi 1 va 2 nicol); B-1,2. Két hach voi dang 6 trong sét bot két (dudi 1 va 2 nicol).
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Trdm tich Pé uf

Hinh 14: Tram tich b4 rai Dé td. (Ngudi chup: Lé Hiu Tudn).
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Hinh 15: So d6 dia mao khu vuc mai Du tai nti Cam 3.

2-15°. C4u tao nén bé mit sudn 1a vo phong hoa, day
3-8 m, gbm céc d6i: bot pha cat mau nau do, cat bot
1an ddm sanchuyén xudng d6i phong héa dé dang con
s6t cac tang da gdc 1an ddm san. Ngoai ra con cu tao
béi cac trdm tich ngudn géc bién day 1-2m, goém céc
d6i cat bot xdm trang va cat bot 1an vo so dc, san ho
xen ké nhau (Hinh 16-B).

Dia hinh tich tu
- Bé mat tich tu da ngudn gbc tudi Dé ti: Phin bs
dién nho & phia Pong Bic chan sudn ndi Cdm. Thanh

phén da ngudn géc, mit cit quan st dugc mo ta nhu
sau (Hinh 17-A ): (i) Lép 1 day 0,6 m: cét, bot vang
lan manh vo so, 6¢; (ii) Lp 2 day 0,4 m: cét, bot xdm
trang, nhiéu vo so, 8¢, san ho; (iii) Lép 3 day 0,8 m:
cudi, soi (30%) la vt liéu phong hoa ctia cat két, bot
két; san ho (70%); (iv) Lép 4 day 0,7 m: cat, bot xam
trdng, voi ctia vo so, Oc¢.

- Thém tich tu nguén géc bién: Phan b6 dién rong &
phia Tay nti Cam, rong tli vai tram mét t6i mot km, do
cao tuong doi 4-8 m. Bé mit thém dugc ciu tao boi
cudi san soi laterrit 1an ct bot mau xam vang chuyén
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lén cat bot mau xdm xanh, day 0,5-1 m, phan dudi
dugc ciu tao cht yéu 1a san hé mau xdm trang. Thuc
vat chi yéu 12 céy bui thép, xuong rong (Hinh 17-C).
- Dai tich tu cat nguén géc bién: Phéin bd thanh dai
doc theo ba bién phia Nam-Tay Nam kéo dai khoang
1,2 km, d6 cao thay déi tii 0,2-2m. Thanh phan cha
yéu la cat mau xam tring dén vang, hat min, d6 chon
loc t6t (Hinh 17-B).

- Bii tich tu cat ngdm ven bién: Phan bd hau hét dudi
mat nudc bién kéo dai thanh dai & phia Déng Bic va
Tan Nam khu viic nghién ctiu. B€ rdng cac bai tich tu
thay déi tit 50-300m*.

Lich st phat trién dia chat vung

Co 1é vao Trias gitia, ving mai Du ctia nui Cém,
ban ddo Hon GOm 1a phén luc dia rong 16n cta ria
dong nam khéi Kon Tum. Hién tugng xen ké cuia
ryolit, felsit, dacit, ryodacit va tuf cta ching véi
cudi két, cat két, dd phién sét thudc hé ting Mang
Giang chiing to trong Trias gitta hoat dong nui lta
xdy ra tuong do6i rAm rd & diy. Hon nia, cac hoa
thach thuc vat Than d6t Neocalamites sp. dugc tim
thdy trong cét két hat nho xen sét—silic»>° 1a bing
chiing vé€ moi trudng luc dia clia céc thanh tao trdm
tich nay, va nhu vay, hoat dong ndi lta Trias gitia
ciing xay ra trong di€u kién luc dia.Vao Jura sém
va Jura gitta, & d6i ven bién vung mii Du cta nui
Cédm, ban ddo Hon Goém, cac trdm tich cia hé ting
Pray Linh (Jura ha) va hé tdng La Nga (Jura trung)
dugc thanh tao trong moi trudng bién nong vi cac
trdm tich ndi trén déu chia cac hoa thach dic trung
cho cac moi trudng dy. Trong khu vuc nghién ctu
da phat hién cac héa thach nhu: Fontannesia.sp,
Euhoploceras, Planammatocerasisp, Ophiomorphaisp,
Thalassinoidesisp.,
Ophiomorphaisp., Skolithosisp., Myophorellai®. Trong

Paleophycusisp.,  Lockeiaisp.,
Jura mudn - Creta hoat dong magma - kién tao rét
manh mé lam khu viic nghién ctiu bi nang 1én manh.
Dic biét la trong Creta, hoat dong nui 1ta rit manh,
céc thanh tao phun trao felsic ciia hé tding Nha Trang
tao nén trudng da phun trao phan bo rong rai & trong
vung, v6i nhiéu khéi nudi ton tai nhu nhiing ngon
nui ria luc dia va sau nay tré thanh ddo. Van trong
Creta nhung mudn hon mdt chat, hinh thanh cac
xam nhap ctia phiic hé Déo Ca, xuyén cit truong da
phun trao felsic ndi trén. Trong Paleogen, Neogen va
Pleistocen, viing mii Dii cia ndi Cdm, ban dao Hon
GOm chiu tdc dong manh mé ctia cic qua trinh xdm
thuc béc mon lam cho cac khéi da xam nhép cta
phtic hé Béo Ca va cic da 4 nui ltia ctia hé ting Nha
Trang 10 ra, tao nén cac khdi nui thap ria luc dia xen
céc thung liing phan cit sau®.
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Pinh huéng bao té n va tiém nang du lich
Dinh huéng bdo tén

Hoi nghi qudc t€ 14n thi hai vé Bao ton Di san dia
chét va Canh quan thién nhién hop tai Malvern (nuéc
Anh) vao thang 7/1973 d4 di dén mot Hiép u6c vé Bao
ton DSDC. Viéc phan loai DSPC dugc thuc hién theo
Tiéu chudn han loai tam thoi cdc DSDC ctia UNESCO
gom 10 kiéu nhu sau: A. C6 sinh; B. DPia mao; C. C6
modi trudng; D. P (magma, trdm tich, bién chat); E.
bia tang; F. Khodng vat (Khoang san); H. Kinh té€ dia
chét; 1. Kién tao (lich st dia chét); K. Cic van dé va
try; L. Nhiing ddc trung dia chit tdm c& luc dia/dai
duong’. Véi nhiing két qua nghién ctiu vé dia chit -
dia mao nhu trén, khu vyc nghién ctu thuc 4 kiéu:
6 sinh, dia mao, d4 va dia ting, trong d6 gia tri vé
¢6 sinh va dia mao noi day dac biét quan trong. Su
xuét hién ctia hoa thach ammonite, sinh vat chi thi
thoi ky dia chat ky Jura (cach day khoang 199,6 triéu
ndm) c6 gia tri cuc ky quan trong trong viéc xac dinh
tudi tuong do6i cua dd. Noi day cing c6 dia mao cinh
quan rdt dep va huing vi. Py la co s6 khoa hoc cho
viéc danh gia d€ khu vyc trd thanh mét di san dia chit.
Hién nay khu vuc chua dugc quan ly chat ché, mot s&
noi bi dao ao nudi tom va c6 ddu hiéu san 14p xéy dung
cdc cong trinh dén dung, céc hoa thach gb va cic dd
kich thuéc 16n da bi khai thac biia bai tit nhiéu nim
trudc. Mit khac do dic thu dia hinh ven bién chiu
tdc dong manh cua cac qua trinh ngoai sinh, diéu nay
dang tic dong manh dén thay ddi dia hinh - dia mao
nai day. Do d6 cong tac bao ton va quan ly la mot vén
dé cin dugc quan tdm cdp thiét.

Trén co s§ khoa hoc vé cac nghién ctiu cac gia tri dia
chét - dia mao nhu trén can xay dyng co s6 phép ly
cho viéc t6 chiic danh gia, thdm dinh va xép hang khu
viic mii Du ctia ndi CAm thanh mot DSPC. Hau hét
cac DSDC 6 Viét Nam da dugc cong nhan thi tiéu chi
dia chét - dia mao dong vai tro quyét dinh (Vinh Ha
Long, Phong Nha - Ké Bang, quan dao Cét Ba, ho Ba
Bé, ghénh da Dia & Pht Yén, cao nguyén dd Dong
Van...)7, vi vay cin nang cao vai tro dac biét quan
trong va tién quyét ctia nha dia chit cho viéc phat trién
cac khu bao ton nay. Bén canh cic van ban phap quy
can ddy manh cong tac tuyén truyén gido duc dé ning
cao nhén thic cong dong vé DSPC, lam cho ngudi
dan hiéu rd y nghia ctia DSPC va kha nang khong tai
tao dugc clia no, cac gid tri khoa hoc, gid tri kinh t&
va vai tro phét trién kinh t€ xa hoi ctia DSDC.

Tiém nang du lich

Khu vuc Mii Du ctia ti CAm, phuong Ninh Hai, thixa
Ninh Hoa, tinh Khanh Hoa la mot trong nhiing diém
dén hdp dan tai tinh Khanh Hoa, Viét Nam. Khu vuc
nay cé nhiéu dic diém dia chit va dia mao doc ddo co6
thé khai théc tiém néng du lich.
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Hinh 16: A: Sudn xam thuc, d6 1&; B: Sudn béc mon rifa tréi. (Ngudi chup: Lé Hitu Tuan).

Hinh 17: A: Mt cit bé mat tich tu da nguén géc; B: Dai tich tu cat ngudn géc bién; C: Thém tich tu nguén géc

bién. (Ngudi chup: L& Hiru Tuan).

- Vé dia chit: Khu vuc nay 1a moét ban dao hinh chi
S,caclép dd c6 do day mong, mau sic, do cling, cdu tao
khac nhau. C6 khu vuc 16p dé tao cdc nép udn phic
tap, ¢6 khu vuc dugc sdp xép theo chiéu nghiéng, c6
noi dugc xép ndm chong 1én nhau. Sy thay ddi lién
tuc vé ciu tao hinh dang cic 16p da noi day tao canh
quan rat dep va thu vi, ngoai ra khu vyc con c6 nhiéu
vach nui, da phan 16p c6 d6 doc cao tao canh quan rat
huing vi (Hinh 18-A va Hinh 18-B). Ninh Hai - Ninh
Hoa c6 nhiéu dong sudi, doi nii xanh tuoi, da cudi va
bai bién dep.

- V€& dia mao: Miii Du ¢6 2 bai cat kha dep khoang 300
mét va 500 mét v4i bai cat ngdm trai dai thich hgp lam
bai tim (Hinh 17-B). Ngoai ra, mii Du cé nhiing ring
san ho day mau sic, 1a noi ly tuéng d€ ngdm san ho va
diéu khién tau thuyén. Nui Cdm c6 dinh cao nhit 1a
P4 Ban, cao khoang 100 m so véi muc nudc bién, 1a
noi thich hgp cho cdc chuyén leo nui va ngdm canh.
Phuong Ninh Hai, thi xa Ninh Hoa, tinh Khanh Hoa
c6 nhiéu bai bién dep nhu ddm Van Long, bai Dai, bai
Ninh Vén va nhiéu ddo nhu ddo Hon Tre, dao Binh
Ba.
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Hinh 18: A: Cac da phan I6p c6 d6 d6c cao; B: Vach nui cé dé déc cao, da phan I6p tao canh quan rat dep. (Ngudi
chup: Pham B& Trung).

Véi céc didc diém dia chat va dia mao doc ddo, khu vuc
Mii Du & phuong Ninh Hai, thi xa Ninh Hoa, tinh
Khanh Hoa 1a noi thu hut nhiéu khach du lich dén
tham quan, nghi duéng, tdm bién, di bd dudng mon,
di thuyén, ngam san ho va leo nui. Khu vuc cing c6
tiém nang cho cac loai hinh du lich khéc nhu du lich
sinh thdi, du lich van héa va du lich mao hiém. Déng
thoi, viéc bao ton va khai thac du lich cin duoc thuc
hién bén viing va ddm bdo an toan cho mai trudng va
con nguoi.

KET LUAN

Khu vuc nghién ctiu & ria phia dong ctia Gi Cém,
phudng Ninh Hai, thi xa Ninh Hoa, Khanh Hoa c6
cdc dd trdm tich dugc xép vao hé tAng La Nga (J2In),
thanh phan thach hoc gom sét két, sét bot két, cat két
phén 16p, phén dai (phan duéi), cac 16p cat két hat
trung-nhod, mau néu, vang niu, xdm trang phan 16p
trung binh dén phan 16p day (6 trén). D4 c6 tinh phan
16p v6i do d6c cao dao dong trong khoang 45-63, c6
céu tao phén phién. Tai day, trong cc 16p trdm tich
con phat hién réit nhiéu cac héa thach go, but da va
ctic d4 (ammonite, sinh vat chi thi thoi ky dia chat
ky Jura cach day khoang 199,6 triéu nam) da dugc
phat hién ti nhiéu thap ky trudc.Thu thip dugc cac di
tich cia m¢t Cuc da c6 dudng kinh 0,5-3,5 cm, cudn
chit, go t6 diém rd, dugc bao ton t6t nhu: Dorsetensia
, Fontannesia.sp, Euhoploceras, ngoai ra con nhiéu di
tich hoa thach khac trong khu vic nghién ctiu. Trong
khu vuc xac dinh dugc 2 nhém nguén géc dia hinh
b6c mon va tich tu véi 6 kiéu bé mat dia hinh tuong
ting gém sudn x4m thuc-dé 16, sudn béc mon ria
troi, bé mat tich tu da nguén géc tudi Dé ta, thém tich
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tu nguén gbc bién, dii tich tu cit nguén gdc bién,bai
tich tu c4t ngdm ven bién.

Theo Tiéu chudn phén loai tam thdi cic DSPC ctia
UNESCO, két qua nghién ctu vé dia chit - dia mao
cho thdy khu vuc nghién ctiu thudc 4 kiéu: ¢6 sinh,
dia mao, da va dia ting. Day 1a co s& khoa hoc cho
viéc t6 chiic danh gid, thdm dinh va xép hang khu vuc
thanh mot di san dia chit.

Mit khac, day 1a khu vic c6 rit nhiéu tiém nang dé
phét trién thanh mot “khu du lich nti-bién” két hgp
v6i cac hoat dong nghién ctiu va gido duc trong linh
vuc khoa hoc trdi dat. Vivay, viéc dinh huéng bao ton
va khai thac tiém nang phat trién du lich can dugc chu
y xem xét, danh gid.

DANH MUC CAC TU VIET TAT

DSDC: Di san Dia chit
QCVN: Quy chuén Viét Nam
BTNMT: B¢ Tai nguyén Mbi trudng

XUNG POT LOI iCH

Céc tac gia dong y khong cé bét ki xung dot lgi ich
nao lién quan dén cic két qua da céng bo.

DPONG GOP CUA CACTACGIA

Lé Hiu Tudn: Thuc dia, phin tich mau, viét bai va
hoan thién. Pham Tuén Long: Thuc dia, chinh sta.
Pham Bé Trung: Thuc dia, chinh sta.

LO1 CAM ON

Tap thé tdc gid chan thanh cdm on sy tai trg kinh
phi ctia Truong Pai hoc Khoa hoc Ty nhién, Pai hoc
Quoc Gia thanh ph6 H6 Chi Minh dé tai cdp truong,
ma s6 T2021-20.
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Tép thé tdc gid xin trin trong cam on dé tai “Nghién
ctiu, danh gid dic diém canh quan, dia mao - dia chit,
tai nguyén sinh vét khu vic mii Dt ¢ ntii Cdm va bién
lién ké thudc phudng Ninh Hai, thi xa Ninh Hoa, dé
xudt phuong an quan ly, bao ton, khai thac hgp ly” da
cung cdp s6 liéu.

Ciéc tac gia ciing chan thanh cim on cac dong nghiép
da c6 nhiing déng gép quy bau trong qua trinh hoan
thién bai béo nay.

Mic dii ¢é nhiéu ¢6 gang , song khong thé tranh khoi
cac thiéu sot. Tac gia xin chin thanh cdm on moi y
kién dong gop d€ bai bao c6 chit lugng cao hon.
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Geological and geomorphological characteristics of Du Cape at
the Cam Mountain, Ninh Hai ward, Ninh Hoa district, Khanh Hoa
province to serve as a basis for conservation and exploitation of
tourism potential

Le Huu Tuan™?*, Pham Tuan Long'2, Pham Ba Trung?

ABSTRACT
Du Cape, with the area of about 3 km?, is positioned at the eastern edge of the Cam Mountain, Ninh
s Hai ward, Ninh Hoa town, Khanh Hoa province. Possessing a north—south direction, this shoreline
Use your smartphone to scan this section covers a length of about 2.5 km.The section comprisessedimentary cliffs of 15—25 m. The
QR code and download this article natural landscape now is unspoiled and attractive. The cliffs consist of layers of sedimentary rock
with varying slopes and orientations of 45—63¢ at different locations. The northern part of the stud-
ied Du Cape has characteristic concave folds. The geological formation in the area, belonging to the
La Nga Formation (Jo/n). The lower part includes of claystone, siltstone, layered and banded sand-
stone. The upper part comprises layers of medium—small—grained sandstones with varied colors
of brown, yellow—brown and gray—white. The rock is highly compressed and has a schist structure.
Ammonite fossils are typical for the Jurassic period and this type of sedimenthas been discovered
in some remaining ones. The topographicorigins of the studied Du Cape could be divided into
two groups: erosive and accumulative. Its topographical surfaces are of 6 types: erosion—landslide
slope, eroded and eroded slope, multi—origin accumulation surface of Quaternary age, sedimen-
tary shelf of marine origin, strip of sand accumulation of marine origin, and deposition of coastal
sand. The geological mapping and mineral prospecting methods are used to study in detail the
geological and geomorphological features of the area. The obtained results showed that Du Cape
merits to be developed into a geological heritage as well as a destination "mountain—sea tourist
area" combining with research and educational activities in the field of Earth Science.
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