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DAC DIEM DIA CHAT - DIA MAO VA TIEM NANG DI SAN
KHOI KARST BAC SON (DONG BAC VIET NAM)

pO THI YEN NGOC', HOANG XUAN PUC},
POAN THI NGOC HUYEN', TRAN NGOQC YEN!
TRAN TAN VAN!

1 Vién Khoa hoc Dia chdt va Khodng sdn

Tom tat:

Khoi karst Bic Son ndm & trung tim vung Pong Bac
Bac bo, trai dai theo huéng Dong Bac - Tay Nam, co
chiéu dai trung binh khoang 60 km, chiéu rong 50 km,
dién tich khoang 1.500 km* va d¢ cao trung binh 400
- 500 m; ranh gidi chu yéu chay doc theo cac con song
- dut gay 16n. Khai karst Bac Son c6 thanh phan cha
yéu la d4 voi thudc hé tdng Bac Son (C-Pbs) va mot s6
hé ting khéc. Trong diéu kién nhiét d6i, nong &m, mua
nhiéu, khéi karst Bic Son dat dugc nhiéu mic do karst
héa khéac nhau. Trong khoi karst Bac Son, bén canh céc
dia hinh karst duong (thap, nén, day karst), dia hinh
karst &m (thung lang karst, h6 sut karst, canh dong
karst), con c6 hé¢ thong hang dong karst, phan b6 cha
yéu & ranh gidi gitia da voi hé tdng Bac Son (C-Pbs),
cac thung ling kién tao rong va tuyén tinh. Viéc xac
dinh tiém nang di san dia chit (DSDC) khéi karst Bac
Son (Pong Bac Bac bg) lam co s d€ lya chon mo hinh
phét trién kinh té - x4 hoi hudng téi phat trién bén
viing, st dung hop ly tai nguyén, bao ton thién nhién,
BVMT, ting pho hiéu qua véi thién tai, bién d6i khi hau
(BDKH), mang lai nhiing co hoi sinh ké méi cho nguoi
dan dia phuong la thuc su can thiét. Nghién ctiu nay
dugc thuc hién nham muc dich danh gia dic diém dia
chét - dia mao va tiém nédng di san khoi karst Bac Son
(Pong Béc Viét Nam). Nghién ctu st dung 3 phuong
phép: (i) Thu thép, tong hop tai liéu vé dia chit, dia
chét karst tai khu vuc nghién cttu (khéi karst Bac Son
thudc Pong Bac Viét Nam)... (ii) Hé phuong phép, ky
thuat truyén thong ctia nganh khoa hoc tu nhién, dac
biét la diéu tra, ky thuat nghién ctiu dia chat - dia mao
va dia chat karst... (iii) Hé phuong phap nghién ctiu
chuyén nganh vé quan ly, bao v¢ tai nguyén, dac biét la
DSDC... Két qua nghién ctiu da lam r6 gia tri vé dac
diém céu trac - dia chat khoi karst Bac Son; dic diém
dia mao khoi karst Bic Son (DPia hinh karst am va dia
hinh karst duong); tiém nang DSDC karst Bac Son.

Tu khoéa: Karst, dia chdt karst, dia mao karst,
DSDC.

Ngay nhdn bai: 3/10/2024; Ngay stia chiia: 20/10/2024;
Ngay duyét dang: 4/11/2024.
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GEOLOGICAL AND GEOMORPHOLOGICAL
CHARACTERISTICS AND HERITAGE
POTENTIAL OF THE BAC SON KARST
MASSIF (NORTHEASTERN VIETNAM)

Abstract:

The Bac Son karst Block is located in the central region
of Northeastern Vietnam, extending in a northeast-south-
west direction. It has an average length of about 60 km, a
width of 50 km, a total area of approximately 1,500 km”
and an average elevation of 400 - 500 m. Its boundaries
primarily follow large rivers and fault lines. The Bac Son
karst Block mainly comprises limestone belonging to
the Bac Son formation (C-Pbs) and several other forma-
tions. In tropical, hot, humid, and rainy conditions, the
Bac Son karst Block exhibits varying levels of karstifica-
tion. The Bac Son karst Block features both positive karst
landforms (such as towers, cones, and karst ranges) and
negative karst landforms (including karst valleys, karst
sinkholes, and karst fields). Additionally, it hosts a system
of karst caves primarily distributed along the boundaries
of the Bac Son formation (C-Pbs), wide tectonic valleys,
and linear zones. Assessing the geological heritage poten-
tial of the Bac Son karst Block in Northeastern Vietnam
serves as a foundation for selecting economic and social
development models aimed at sustainable development,
rational resource use, nature conservation, environmental
protection, effective disaster response, and climate change
adaptation. This approach can also provide new livelihood
opportunities for local communities. This study aims to
evaluate the geological and geomorphological charac-
teristics and the heritage potential of the Bac Son karst
Block in Northeastern Vietnam. The research employs
three primary methods: Collection and synthesis of geo-
logical and karstological data in the study area (Bac Son
karst Block, Northeastern Vietnam). Traditional methods
and techniques of natural sciences, particularly geolog-
ical-geomorphological and karstological investigations
and research techniques. Specialized methods in resource
management and conservation, especially those related to
geological heritage. The study has clarified the structural
and geological characteristics of the Bac Son karst Block,
its geomorphological features (negative and positive karst
landforms), and its geological heritage potential.

Keywords: Karst, karst geology, karst geomorphol-
0gy, geo-heritage.

JEL Classifications: 044, P48, Q56, R11.



1. M6 dau

Su hinh thanh cac dang dia hinh karst hay qua trinh
karst hoa la do moi tuong quan véi nhau gitia diéu kién
dia chat, dia hinh, khi hiu, thtly van va mot s6 diéu kién
khac. Khéi karst Bac Son ¢6 ranh gidi phia Nam la song
Trung (phu luu ctia song Thuong); phia BPong va Bong
Nam la song Thuong (triing véi dit gay song Thuong
c6 phuong Pong Bac - Tay Nam); phia Bac va phia Tay
14 viing nui cao bi phan cit manh. P cao dia hinh karst
trong khu vic nghién ctiu c6 xu thé gidm dén ti phia
Béic xu6ng phia Nam. Pac diém khi hau va dia hinh c6
anh hudng rat 16n dén mang luéi song sudi cling nhu
ché d¢ thay vin - mot tac nhin khong thé thiéu trong
qua trinh karst héa.

Nghién ctiu nay dugc thuc hién nham muc dich danh
gia ddc diém dia chit - dia mao va tiém nang di san khaéi
karst Bic Son (Pong Bic Viét Nam). Trén co s& tong hop
tai liéu, nghién ctiu b6 sung dic diém dia chat - dia mao
va tiém nidng DSPC khdi karst Biac Son, m¢t médt lam gia
tang gid tri ctia khdi karst Bac Son. O mot khia canh khéc,
cac két qua nghién ctiu vé tiém ning DSPC khoi karst Bac
Son sé la co s6 dinh huéng lua chon mo6 hinh (c6ng vién
dia chit) phat trién kinh t€ - xa hoi, hudng t6i phat trién
bén viing, st dung hop ly tai nguyén, bao ton thién nhién,
BVMT, ting pho hiéu qua véi thién tai, BDKH va mang
lai nhiing co hoi sinh ké méi cho nguoi dan dia phuong.

T ik
A Hinh 1. Vi tri ciia viing nghién cibu trén binh do cdu triic -
kién tao Dong Bc, Viét Nam

Nguén: Tran Vin Tri va cs.,1977; Trdn Tdn Vin
va nnk 2022 - 2023

NGHIEN CUU ‘

2. Phuong phap nghién ciu

(i) Thu thap, tdng hgp tai liéu vé dia chdt - dia mao,
dia chit karst tai khu vuic nghién ctiu (khéi karst Bac Son
thudc Dong Béic Viét Nam); phan tich, danh gid dé c6
dugc btic tranh toan canh, nhiing “khodng tréng” can
diéu chinh, bd sung.

(ii) Hé phuong phap, ky thuét truyén thong ctia nganh
khoa hoc tu nhién, déc biét la phuong phap diéu tra, ky
thuét nghién ctu dia chét - dia mao va dia chét karst dé
nghién ctiu b6 sung cac gia tri dia chét - dia mao va gia tri
DSDC khdi karst Bic Son.

(iii) Hé phuong phap nghién ctiu chuyén nganh vé
quan ly, bao vé tai nguyén, ddc biét la DSDC: Xac dinh cac
gia tri DSDC, dé xudt giai phap bao vé va quan ly.

3. Két qua nghién ctu va thao luin

3.1. Ddc diém cdu triic - dia chdt khéi karst Bdc Son
Vung nghién ctiu trong binh d6 ciu truc - kién tao
bong Béic Viét Nam ndm trong dai tao nui Dong Bac
thuc dai uén nép Paleozoi (PZ) va Rift néi luc Mesozoi
clia ciu truc Mesozoi - Kainozoi (Hinh 1). Céc déi kién
tao nay dugc ngdn cach véi nhau bai nhiing diit gay sau,
trong do dut gay Cao Bing - Tién Yén kéo dai khoang
230 km (Tran Vian Tri va cs., 1977; Tran Tan Van va nnk
2022 - 2023), hoat dong manh tai Paleozoi mu¢n, tao nén
Rift ndi luc Mesozoi.

Céc thanh tao dia chit nam trong dai tao nui Dong
Bic bao gébm dé luc nguyén - carbonat Paleozoi bién
chét yéu, day tong cong hon 2.000 m, thudc cac hé tang
nhu Than Sa (€,-O,ts), Si Ka (D,sk), Bac Bun (D,bb),
Mia Lé (D ml), Na Quan (D, nq), Tan Lap (D,gv-
D,Fr?tl), M6 Nhai (D, fr-D,fm?mn), tao thanh 16i ctia
ba nép 16i la Phé Hoang, Mo Nhai, Tan Lap, cung
huéng Pong Béic - Tay Nam va cac hé ting Bac Son
(C-Pbs), Dong Ding (P.dd) & hai bén suon (Hinh 2).
Vé phia Dong Bic, khdi karst Bac Son cam xudng tao
thanh yén ngua Khanh Khé - Khau Moong trudc khi
néang lén trd lai & nép 16i Dong Dang (Pao binh Bac,
2000; Vi Van Phadi va cs., 1993).

Cac thanh tao dia chit nam trong Rift ndi luc
Mesozoi chu yéu la d4 luc nguyén - phun trao thudc hé
tang Song Hién (T sh)/Diép Binh Gia (T bg), hé ting
Lan Pang (T,alp) va mot it thudgc h¢ tang Khon Lang
(T,akl), Na Khudt (T,nk) (hodc cdc hé ting Diém He
(T,adh), Na Khuit (T Ink)) (Hinh 2) (Nguyén Trong
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A Hinh 2. So d6 cdu triic - dia chdt viing nghién ciiu

Diing, 2006; Nguyén Kinh Quéc, 1992; Tran Tan Van
va nnk 2022 - 2023).

Khai karst Bac Son dugc gi6i han phia Nam bai cac bé
mat pediment thung léing, mét thém x4m thuc phia htiu
ngan cua sdong Trung, ta ngan ctia song Thuong. Phia Tay
va phia Bac 1a viing nui cao bi phan cit manh; phia Dong
va bong Nam dugc gi6i han béi hé thong dut gay Lang
Son - Bac Giang, c6 phuong Dong Bac - Tay Nam, chay
doc theo Quécld 1A, qua cau Ai Chi Lang, Di tich nui Ma
Yén, Linh Ba va két thuc tai thj tran Chi Lang (Hinh 3) (Vi
Van Phai va ¢s.,1993; Tran Tan Van va nnk 2022 - 2023).

3.2. Ddc diém dia mao khéi karst Bdc Son

Khdi karst Bic Son nam trong dai tao nui Pong Bac,
gom mot phiic nép 16i 16n véi hang loat nép udn noi tiép

Nguén: Nguyén Trong Ding, 2006; Nguyén Kinh Qudc, 1992

nhau, bi mét hé théng diit gay vién quanh va cat ngang,
chia phtic nép 16i thanh tling khdi riéng ré, lam cho da voi
bi ca nat, pha hity manh mé, xuét hién hé thong khe niit,
tao diéu kién thuan lgi cho qua trinh &n mon hoa tan karst
phat trién. Trén nén thach hoc tuong déi thuan nhét véi
nén da voi tinh khiét (ty 1é carbonat canxi 1én tGi 87%),
hinh thanh trong thoi ky Carbon-Permi c6 ché d¢ kién
tao binh 6n trong diéu kién khi hau nhiét déi, nhung do
anh hudng cta cac chuyén dong kién tao da khién khoi
karst Bac Son c6 su phan hoa kha ro rang vé qud trinh
tién hoa dia hinh karst ma khong mang tinh tuong dong.
Cu thé, phan thudc trung tdm khdi karst Bac Son (phia
Dbong xa Nhit Tién, Trin Yén; phia Bac xa Yén Binh, Yén
Thinh, Yén Son; phia T4y xa Van Linh, Bang Mac, Bing
Hiiu; phia Nam xa Hiiu Lé), thé hién giai doan phat trién
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A Hinh 3. Phan bd cdc thanh tao karst viing nghién ciiu
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dia hinh karst trudng thanh, trai qua qua trinh phat trién,
chiu su chi phoi cht yéu ctia nhiing tac nhan ngoai sinh
trong diéu kién kién tao tuong déi binh 6n. Biéu hién trén
dia hinh bdi cic long chao, ling karst hinh tron khong
hoan hdo, elip (chiém phan 16n) xen véi cac liing hinh
dang khong ¢6 dinh dugc m& rong, phat trién ra nhiéu
huéng. Tuy nhién, hau hét trong s6 do la liing karst khép
kin, dién tich bién dong tu 0,01 - 0,6 km? phan 16n la
nhiing liing ¢ ddy nam treo trén cao, xen véi ling c6 mit
day ha thép, c6 noi gin tuong duong mat xam thuc dia
phuong, v6i d chénh cao chi dudi 20 m (phia Nam xa
Nhat Tién, ling karst phia Tay nha vin hoa thon Khun
but gan 0,9 km...).

Phan ven ria khéi karst Bac Son, ddc biét la ria phia
Tay Bic (xa Hoang Vian Thuy, Quynh Son, Chiéu V4,
Long Ddng, thi trdn Bic Son...); ria phia Pong Nam (xa
Gia Loc, Bang Mac, Thugng Cuong, phia Pong xa Van
Linh...) va m¢t phan phia Tay Nam (phia Dong xa Quyét
Théing, phia Nam x3 Yén Binh, Hoa Binh...) la noi mang
biéu hién cta giai doan phat trién karst trudng thanh -
gia. Nguyén nhén do vi tri cia chung nam trong déi
giao cit, chiu anh hudng manh ti cac hé thong dut gay
phuong Dong Bac - Tay Nam, T4y Bic - Dong Nam va 4
Vi tuyén, dan dén ca nat, pha huy vat liéu khoi, dong thoi
phat sinh nhiéu hé thong khe ntt, tit d6 tao diéu kién cho
qua trinh karst phat trién manh hon so vé6i phan trung
tam khoi karst Bac Son. Cu thé, biéu hién trén dia hinh 1a
cac liing, triing karst dugc mé rong ra nhiéu phuong, dién
tich ciing 16n hon (tu 0,2 - 20 km?), ¢6 thé khép kin hoéc
md rong lién thong véi dong biang ngoai vi. Mot s6 noi,
qua trinh karst da phat trién dén giai doan gia, hinh thanh
cdc canh dong caru (Y Tich, Van Linh, Bing Mac, Bing
Hiu...); canh dong caru tan (Vi Lé, Tan Huong, Chiéu
Vi, Hung Vi, Hung Vuong, Yén Son...); canh dong
karst (Long Pong, Hiu Vinh, Quynh Son, Nhat Hoa, Yén
Thinh, Hitu Lién...).

Vé mat hinh thai, khéi karst Biac Son bao gém cac
suon vach déc (46 doc thuong trén 50°, nhiéu noi vach
dung diing), phé bién la nhiing dinh ¢ dang hinh nén.
Cung v6i d6, cac canh dong karst & dang tuong d6i hoan
hdo, ¢6 nghia la vat liéu lap day canh d6ng ngoai san phdm
hoa tan rtia léia tii da voi con c6 su tham gia tich cuc ctia
vat liéu aluvi do dong chay mang téi tli cac viing nui cdu
tao bdi da phién va cat két (Va Vian Phdi va cs., 1993; Tran
Téan Van va nnk 2022 - 2023).

NGHIEN CUU (@&

A Hinh 4. Canh quan cum dinh - liing khu viic xa Bdc Quynh,
Bdc Son

Nguon: Trung tam Karst va DSDC

Dia hinh karst dm: Bao gom céc triing, ling, phéu,
long chao karst cho dén cac ling karst mé rong, canh
dong caru, canh dong caru tan, canh dong karst, canh
dong ven ria. Dia hinh nay tap trung phan bé rong rai
trong khoi karst Bic Son.

Céc déi tugng dia hinh karst 4m c6 dién tich thay déi
t1 0,01 km? - 50 km?, phan b6 rong khap trong khéi nai da
voi Bic Son, do cao tuyét doi (so v6i muc nude bién) clia
céc triing, ling karst c6 khuynh huéng cao hon & phia Bac
- Pong Béc va gidm dan vé phia Nam - T4y Nam, dong
thoi tit Pong Bac dén Tay Nam, cac day ling trai qua 4
nhip tang giam diéu hoa d¢ cao ddy ctia chiing giong nhu
biéu d6 hinh sin (bi€u hién phan nao dnh hudng ti cac
luc nén ép tao udn nép trong tan kién tao). Do cao tuyét
doi cua cac day ling dugc chia lam 6 bac chinh (Hinh 5).

O nhiing bac d¢ cao day 16n, cac ling karst thudng
khép kin, dién tich tuong déi nho, ngugc lai, cang
xuong cac bic cao ddy 6 muc thdp hon thi cac ling
karst cang dugc md rong va c6 dién tich 16n hon. Nhin
chung, cic trang, ling karst phat trién theo hé thong
khe ntit phan nhiéu mang hinh dang tron khong hoan
hao, hinh elip... nhung ching van c6 xu huéng dugc
kéo theo hai phuong cht dao la Péng Bac - Tay Nam
va Tay Bac - Dong Nam, mdt s6 con lai thudng la cic
ling m& rong ra nhiéu phuong khac nhau, mang nhiing
hinh thu da dang phtic tap.

Dia hinh karst duong: GOm cac dinh phan 16n c6
dang hinh nén, cac mit suon vach karst hoa tan rua laa;
cac dinh, cum dinh ton tai doc lap trén dong bang tich tu
va cac khoi karst véi suon tu pht. Dia hinh c6 do doc suon
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A Hinh 5. So d6 cdc mifc dj cao dia hinh viing nghién ciiu
Nguén: Trung tdm Karst va DSDC

A Hinh 6. Cinh dong karst - Thung liing Bac Son, huyén Bdc Son
Ngudn: Ban Qudn ly (BQL) CVDC Lang Son

16n, thuong trén 50° nhiéu noi vach déc dung diling trén
75° v6i qué trinh dia mao cht dao 13 4n mon rtia laa va
trong luc d6 16. Phén trung tam khéi karst Bic Son, mtic
do nguyén khoi dugc luu giti kha t6t, suon da voi doc xen
ké cac triing, liing karst bén trong va giéi han bén ngoai
noi tiép xuc véi dong bing ngoai vi c6 dang dai vach déc
diing kéo dai nhu nhiing btic trudng thanh, phan b6 tai
khu vyc trung tdm (xa Tran Yén, Yén Binh, Yén Thinh,
Yén Son, Van Linh, Bang Mac, Bing Hitu, Hiu Lé...);
khoi karst c6 thé kéo dai khoang 30 km, chiéu réng dugc
m& 16n nhét dén gan 20 km.

Phan Téy Bac khdi karst Bic Son, tinh nguyén khdi bi
gidm dan bdi sy phan cat dia hinh ti nhiing hé thong dtit
gaykién tao dan dén hinh thanh cac thungliing, canh dong
karst, canh dong caru phat trién md rong trong noi khoi va
phan cit chung thanh nhiing khéi karst c6 kich thudc nho
hon, chiéu dai tii 3 - 6 km, chiéu rong 2,5 - 4 km (Hoang
Vin Thy, Long Péng, Hitu Vinh, Chiéu Vi, Vi Ling...).
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A Hinh 7. H6 sut karst khu vic Hitu Ling
Ngudn: BQL CVDC Lang Son

Nhiing khu viyc qué trinh an mon hoa tan dién ra
manh ddy nhanh sy phat trién, tién hda dia hinh dén giai
doan karst gia nua (Quynh Son, Chiéu Vi, Long Dong,
thi trdn Bac Son, Gia Loc, Bang Mac, Thugng Cudng, Yén
Binh, Quyét Thang...). Pén giai doan cudi, cic lung ngay
cang md rong, lién két v4i nhau, phat trién thanh nhiing
dong bing karst rong, dong thdi, phan dinh va cac muc
yén ngua bi dn mon ha thdp dén tdn cung d€ phan tach
v6i khai goc tao nén cac dinh, cum dinh karst tach biét, roi
rac, hay con goi la doi tugng karst sét, dugc phan bo tap
trung tai phia Pong Nam khdi karst Bac Son (Van Linh,
Y Tich, Hoa Binh...) va mét phin & phia Tay Bac (Tan
Huong, Tan Lap...). Cac bé mit suon karst tu pht dugc
hinh thanh chu yéu trén da voi sét, sét voi thudc hé tang
Lang Son, Dong Ding véi ddc diém hinh théi suon tuong
d6i mém mai, mdt suon nghiéng thodi nhe. Tuy nhién,



doi tugng nay rat it, phan bo rai rac tai trung tim va phia
bong Nam khéi karst Bac Son (Nhit Hoa, Hiiu Lién va
Van Linh) (Vi Van Phai va cs., 1993; Tran T4n Vian va
nnk 2022 - 2023).

3.3. Tiém nang di san dia chdt khoi karst Bdc Son

DSDC la nhiing phan tai nguyén dia chat c6 gia tri n6i
bat vé khoa hoc, gido duc, thdim my va kinh té, bao gom:
Canh quan dia mao, di chi hoa thach ¢6 sinh, miéng nui
ltia d3 tit hoac dang hoat dong, hang dong, hém vuic song,
hé tu nhién, thac nudc, dién 16 tu nhién hay nhéan tao ctia
da va quing, thanh tao, canh quan con ghi lai nhiing bién
0, boi canh dia chét dac biét, nhiing dia diém ma tai do
c6 thé quan sat dugc qud trinh dja chat da va dang dién
ra hang ngay, tham chi la ca nhiing khu mé da ngting
khai thac... Cing nhu cac di san khac, DSDC la dang tai
nguyén hiiu han, khong tai tao nén can dugc bao ton, khai
thac, stt dung bén viing.

Hién nay, nén cdng nghiép ngay cang phat trién, mtic
do6 xam hai ctia con ngudi doi véi tu nhién cling tré nén
nghiém trong, de doa cuc sdng ctia chinh con ngudi va
mudn loai trén Trai dit. D€ gop phén gidi quyét van dé
nay, UNESCO thong qua Mang lugi Cong vién dia chat
(CVDC) toan ciu (Global Geoparks Network - GGN)
ludn khuyén khich xay dung, phét trién cic CVDC, nham
hudng t6i thuc hién ba muc tiéu: (i) Bao ton tong thé cac
gia tri di san (trong d6 chu dao la DSDC); (ii) Nang cao
nhén thiic cong dong vé DSDC, di san thién nhién va y
thiic BVMT, bao vé ngo6i nha chung Trai dat; (iii) Phat
trién kinh t€ - xa hoi, x6a d6i giam ngheo cho cong dong
cu dan dia phuong.

DSDPC c6 nhiéu kiéu loai. Theo Tiéu chudn phén loai
tam thoi cdc DSDC cua ny ban Di san thé gigi (WHC) -

A Hinh 8. Héa thach Hué bién, Trimg thoi, San hé trong dd voi hé tdng Bic Son

NGHIEN CUU ‘

UNESCO va ap dung 6 Viét Nam tai Thong tu s6 50/2017/
TT-BTNMT ngay 30/11/2017 ctia B TN&MT, DSBC
gom 10 kiéu: A. C6 sinh; B. Pia mao; C. C6 moi truong;
D. b4; E. bia tang; F. Khoang vat (khoang san); H. Kinh
t€ dia chdt; 1. Kién tao (Lich st dia chat); K. Cac van dé
vii try; L. Nhiing déc trung dia chét c& luc dia/dai duong.
Viét Nam hién dang danh gia dinh lugng DSPC theo 6
tiéu chi khoa hoc: (i) Gia tri khoa hoc va gido dug; (ii) Tinh
da dang dia chét; (iii) Gia tri canh quan, thdm my; (iv) Gid
tri van héa, xa hoi, lich st; (v) Méi de doa va nhu cau bao
ton; (vi) Tiém nédng khai thac, st dung (Tran Tan Van va
nnk, 2008 - 2010).

Két qua nghién ctiu khéi karst Bac son c6 gia tri DSPC
nhu sau:

3.3.1. Cdc gid tri di san héa thach cd sinh (Kiéu A,
D, E)

Trong khdi nui da voi Bac Son, héa thach dai dién cho
hé ting Bac Son (C-Pbs) dugc tim thdy tai nhiéu noi; da
xac dinh dugc mot s6 diém hoa thach gan thi trin Pong
Mo (huyén Chi Lang); thon Ban Diém (xa Yén Thinh,
huyén Hiiu Ling); thon Lién Lac (xa Vi Lang, huyén Bac
Son); thon Ban Dao (xa Tan Van, huyén Binh Gia); 3 xa
Vinh Phuc, Binh Phuc, Tan Doan (huyén Vén Quan)...
ba voi phén 16p viia phai, tai két tinh yéu, dolomit hoa
va/hodc niit né & mot s6 noi, chita nhiéu san hé Rugosa,
Hué bién, Chan bung, Cic da dugc bao ton tét, ¢ y nghia
khoa hoc, gido duc cdp quéc gia/tinh (Tran Tan Vén va
nnk 2022 - 2023).

Cac tang dd voi tudi Permi muén hinh thanh nhiing
bon triing ria nho trong khdi nidi da voi Bac Son, da voi
silic mau xam den, phan 16p mong dén viia, doi khi c6

da phién silic xen ké da phién than hé ting Dong Dang

—-
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(P,dd), xuit 16 & nhiéu noi. Mot s6 di tich dé tiép can doc
Tinh 10 243 tai cac xa Hiu Lién (huyén Hiiu Ling), Tan
DPoan, Tu Xuyén, Yén Phuc, An Son (huyén Van Quan),
Tan Huong (huyén Bac Son)... da dugc danh gia chita hoa
thach Trung thoi, Ctc d4, Chan bung, San ho bén tia va
Hué bién dugc bao ton t6t, ¢ y nghia gido duc va khoa
hoc cép qudc gia/tinh (Tran Tan Van va nnk 2022 - 2023).
3.3.2. Cdc gid tri di san dia mao karst (Kiéu B)

Céc di san thanh tao do qua trinh karst nhiét déi gom
nhiing loai dia hinh phong pht nhat vé di san dia mao ctia
Viét Nam, tao ra nhiéu thing canh néi tiéng trong nudc
va thé gi6i bdi tinh doc déo ctia canh quan ndi sét, thap,
noén, chdp d4, cot da, hang dong véi mang dd, rém da, ho
nudc, phéu ngdm, song ngdm va nhiing vi dang dia hinh
caru, mui d4, ranh da... Trong d6, ndi bat cac dia hinh thé
hién qua trinh phat trién karst giai doan trudng thanh cho
dén giai doan truéng thanh - gia nua.

+ Dia hinh thé hién qud trinh phdt trién karst
trudng thanh:

Thuoc khu vuc trung tim ndi khdi karst Bic Son véi
cac triing, liing karst khép kin, dién tich nho & muc day
nam cao tuong déi so véi muc xam thuc co sd, cac dinh
la suon karst lién két dang khdi, dai bao quanh lang karst
bén trong, ranh giéi bén ngoai tao thanh dai suon vach
doc truong lay kéo dai thuong theo phuong ciu tric. Dia
hinh nay thé hién giai doan phat trién karst tré - trudng
thanh v6i qua trinh d&n mon hoa tan dién ra cham, diéu
hoa tuong déi so véi trong khoi Bac Son. Pia hinh cac
suon hoa tan riia lta lién két trén cac muic yén ngua cao va
bao quanh h¢ thong ling karst nho khép kin, dong thai,
ria ngoai ctia khoi la bé mat cac dai suon vach doc ding
tua nhu nhiing bic tudng thanh khong 16 mang vé dep
hung vi.

+ Dia hinh thé hién qud trinh phdt trién karst
trudng thanh - gia nua:

Céc khu vuc da voi bi phan thanh nhiéu kho6i nho hon
(tinh bao toan nguyén khéi suy giam), dugc phan bo tai
ria khu vuc T4y Béc, Tay Nam, Dong Nam va mét phan
trung tm khai karst Bac Son. Tai day, cac mat liing karst
mo rong, ha thdp day xudéng gan muc xdm thuc co sd,
doéng thoi tao nén nhiing dong bang karst rong cung hé
thong dinh, chop karst sot, ton tai trén bé mat dong bing.
bia hinh nay thé€ hién giai doan phat trién karst trudng
thanh - gia v6i qua trinh &n mon hoa tan dugc thuc ddy
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A Hinh 9. Dia hinh karst trudng thanh khu vic Binh Gia
Nguon: CVDC Lang Son

manh mé, dién ra tuong d6i nhanh trong khdi karst Bac
Son. Hang loat dong bing karst rong dugc tao ra trong
giai doan phat trién nay nhu: Canh dong karst, canh dong
caru, canh dong caru tan... Céc thdo nguyén rong trén
nén tham co xanh biéc cuing véi cac ndn, thap da voi rai
rac trén bé mat tao nén canh quan dep yén binh, la nguén
tai nguyén dé phat trién bén viing.

3.3.3. Dia hinh dugc hinh thanh béi tong hop
cdc qud trinh dia mao (Kiéu B,D,I)

Nhém di san dugc hinh thanh bai téng hgp cac qua
trinh dia mao la cac di san ma dugc hinh thanh do anh
hudng bai qua trinh noi sinh, ngoai sinh, tao nén nhiéu
kiéu dia hinh khac nhau ma khéi karst Bac Son chinh 1a
ki€u di san nay.

+ Di sdn cdnh quan dia mao viung nii thudc khoi
Bac Son

Khéi Bic Son bao gom céc khéi ndi da voi hé tang
Béc Son xen ké bén trong ndi khéi, xudt 16 nhiéu nui
luc nguyén, biéu thi cho ca phtic nép udn lién tuc theo
phuong Tay Bac - Pong Nam. Su tdng hoa qud trinh ndi

sinh (chuyén nén ép ning cao) va qua trinh ngoai sinh
(hoa tan rtia Itia karst) da hinh thanh nén déi tugng dia
mao déc thu, khac biét so véi cac khdi karst cung tudi khéc
trong lanh thé Viét Nam (Hinh 11, 12 13).

Cac khoi karst tu6i Carbon-Permi tai khu vic Dong
Vian, Ha Quang, Ha Long. .. thudng cé tinh nguyén khoi,

A Hinh 10. Dia hinh karst truéng thanh - gia nua khu vic
Bic Son
Ngudn: BQL CVDC Lang Son



A Hinh 11. Quan hé kién tao gitia dd voi va da luc nguyén
khu vuc Bdc Son

Nguodn: BQL CVDC Lang Son

it xudt hién bé mat dong bang karst rong bén trong noi
khoi (chi xudt hién & ven ria phia ngoai cing cac khoi
karst nay). Co thé noi, khoi karst Bac Son c6 su phét trién,
tién hoa dia hinh karst gia hon, thé hién qua nhiing khéi
karst bi phan cit manh khong chi phia ria ngoai ma ca
trong trung tadm khoi boi cac thung ling mé rong, canh
dong karst... Nguyén nhan dén tii anh hudng cta su
chuyén dong theo phuong ngang va thing diing trong
tan kién tao. Do vay, khdi karst Bac Son ¢6 sy da dang
qua trinh tién héa hon so véi cac khoi karst cung tudi ké
trén. Ngoai ra, diém khac biét quan trong nhét ctia khoi
Béc Son véi cac khai karst Carbon-Permi khac ndm & d6i
tugng dia hinh karst am ddc tht, dugc thanh tao do su tac
dong tuong ho ctia qua trinh ndi, ngoai sinh, cu thé la cac
dong bang karst qua do (canh dong caru, canh dong caru
tan...) (V@ Van Phai va cs.,1993; Tran Tan Van va nnk
2022 - 2023).

biéu kién hinh thanh xudt phat tii su chuyén dong
nén ép tao nép udn trong tan kién tao, lam xuét 16 nhiéu
nhéan nép 16i nho én (tai xa Vi Ling, Nhat Yén, Nhat
Hoa, Nhat Tién, Hoa Binh, Y Tich) c6 tudi tii Cambri-
Devon thugc cac h¢ tang Than Sa, hé tang Mia Lé... Phan
ranh gi6i bao quanh nhéan nép 16i gitia cac thanh tao ¢
hon véi da voi hé tang Bac Son (tudi Carbon-Permi), hinh
thanh nén céc d6i dap v6, ca nat vat liéu suon, phat trién
manh hé thong khe niit ddy manh qua trinh karst hoa.
bén déy, qua trinh hoa tan an mon da voi dién ra theo xu
huéng mé rong ciing nhu dao sau cac tring, ling karst,
tuy nhién, khi & gan nhan nép 16i, khoang cach én mon
cac ling karst dén luc gdp bé mit nén da c6 bén dudi cling
ngan hon so v6i nhiing liing ¢ xa nhan nép udén. Khi do,
qua trinh an mon theo chiéu siu diing lai nhung van tiép
tuc an mon ma rong theo chiéu ngang d€ hinh thanh nén
nhiing bé mat dong bang karst qua do nam trén nén sudn

NGHIEN CUU ‘
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A Hinh 12. Cdnh quan karst cum dinh - ling (karst tré)

khu vic Hitu Liing, Lang Son

Ngudn: BQL CVDC Lang Son

A Hinh 13. Cdnh quan karst truéng thanh - gia nua khu vic
Chi Lang, Lang Son

Ngudn: BQL CVDC Lang Son

ngam cua cac thanh tao dia chit ¢6 hon. Diéu nay cing
ly giai cho khoang cach gitia mat thung ling va cac dinh
lan c4n khong qué 16n; cdc dong bang karst rong 16n nam
& do cao tuong doi so v6i muc xam thuc co sd, cu thé 1a
canh dong caru (qua xa Van Linh, Y Tich) nam cao hon
muc xam thuc co s& (song Trung) t6i gan 150 m.

Khdi Béc Son c6 su da dang vé qua trinh tién hoa dia
hinh karst (ti karst truéng thanh cho dén karst gia nua),
dong thoi ciing hinh thanh nén nhiing kiéu dia hinh karst
am ddc thu (cac dong bang karst qua d9), khong giong véi
bat ct khoi karst cling tudi nao khéc trén lanh thd Viét
Nam. Khéi karst Bac Son da dang dia hinh karst, phan
anh tling giai doan phat trién khac nhau, ti suon vach
nguyén khoi véi liing treo cao dén nhiing thung ling mé
rong, cac dong bang karst rong, chom, dinh karst sot...
biéu nay tao nén su da dang, phong pht canh quan karst,
ttr d6 tao ra vé dep ky vi, hoang da nhung ciing dan xen
v6i canh dep hién hoa yén binh.

+ H¢ thong hang dong karst bao gom cd hang dong
khdo c6 (Kiéu B2)

Mot s6 cudc tham hiém hang dong ctia cdc nha nghién
ctiu trong nudc va qudc té da xac dinh dugc hon 160 hang
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dong bén trong khoi karst Bac Son, trong d6 c6 hang chuc
hang dong chta di vat khao c6; hon 50 di tich da dugc xép
hang (c6 gia tri van hoa, lich sti, khéo ¢6) hodc dang dugc
dé xuat (c6 y nghia vé dia chat) la Di tich cdp quoc gia/
tinh. Mot s6 hang dong khao c6 nhu hang Thdm Khoach,
huyén Binh Gia da dugc nha dia chat ngudi Phap nghién
ctu cach day hon mot thé ky, 1a cai noi sinh ra nhiing
nén van héa khao ¢ méi (vin hda Bic Son hay Mai Pha).
Nhiéu hang dong (Thdm Khuyén - Thdm Hai, Kéo Leng,
Phai Vé..) da va dang dugc cac nha khao c6 hoc Viét
Nam ciing nhu quéc t€ (Ptic, Nga) nghién ctiu. Mot s6
hang khac (h¢ thong hang Tam Thanh - Nhi Thanh, Chua
Tién...) da dugc st dung trong lich st & cac khia canh khéc
nhau cta cudc song (muc dich thd cing, van hda, nghé
thuét...). Cac hang nay chiing minh ngudi c6 dai da sém
dinh cu, st dung hang dong va moi truong xung quanh,
it nhat 1a tit Pleistocen gitia, qua Pleistocen mudn dén
Holocene. Mtic d6 karst héa manh, mat d6 hang dong
cao, diéu kién sinh séng tuong doi thudn lgi, nhat 1a vi tri
chuyén tiép déc biét ctia khoi nii dé voi gitta dong bing
song Hong véi vung dat thap luc dia Trung Quoc da tré
thanh diéu kién tién quyét quyét dinh. Cac dic diém nay
cling chting minh tdm quan trong quoc té€ ctia khoi karst
Béc Son. Mot s6 hang dong c6 gia tri dia chit cao nhu
hang Gi6, hang Na La...

Hang Gi6 dugc xép hang Di tich quoc gia tii ndam 2004
do ¢6 gia tri thdm my va khao ¢8 hoc (vin hoa Bac Son),
nam tai thon Sao Thugng B, x4 Mai Sao, huyén Chi Ling
(toa do X: 2403237; Y: 666238). Hang Gi6 phat trién cha
yéu doc theo cac hé thong dut gay 4 vi tuyén va & kinh
tuyén, ndm & d6 cao 360 m so v6i myc nuGe bién, lung
chiing vach dé dung dung, ¢ nén da phing dé di lai, dai
947 m, noi rong nhat tii 50 - 70 m, c6 nai cao téi 30 - 50
m. Trong hang con luu giii cac di tich khdo ¢6 clia nén van
hoéa Bac Son (Tran T4n Vian va nnk 2022 - 2023).

r_:',i- o e Y -

A Hinh 14. Mot s6 hinh dnh 6 hang Na Ld
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Hang Na Ld nam & thon Khon Cai, xa Lién Hoi,
huyén Vian Quan (toa do X: 2424631; Y: 660732), phat
trién chu yéu doc theo diit gay Pong Bac - Tay Nam
trong da voi hé ting Bac Son (C-Pbs). Hang con co
mot s6 doan ngan theo phuong 4 kinh tuyén hodc a vi
tuyén, t6ng chiéu dai 4.401 m, chénh léch d6 cao gitia
diém cao nhét va diém thip nhit 1a 37,8 m. Nam & do
cao 333 m so v6i muc nudc bién, hang ¢ 3 cta vao &
phia Bic va Bong Bac.

Hang Thdm Khuyén va hang Thdm Hai, cich nhau
khoang 200 m, nam tai thon Ban Hau, xa Tan Vin,
huyén Binh Gia, toa do 106°24'56"; 21°55'55", cao
375 m, dugc cong nhén 1a Di tich quéc gia ké tit nam
1993 do gia tri khdo c6, 1a hai dia diém c6 di c6t Homo
erectus (nguoi dung thang) con sot lai duy nhit & Viét
Nam dugc nhom khao ¢6 hoc Viét - Dtic tim thdy va
khai quat vao nam 1964 - 1965.

Céc hang dong thong nhau phat trién cht yéu theo
huéng 4 kinh tuyén, song song véi thung liing khong
ché bai dut gay gitia khoi karst Bac Son va cac da luc
nguyén - ndi Itia hé ting Song Hién (T, sh). Tat ca déu
6 16i vao réong nhung nong (chi khoang 10 m), cao hon
bé mat thung ling 10 - 20 m, c6 thé dé dang ti€p can dé
dinh cu lau dai.

3. Kétluan

Két qua nghién ctiu da lam r6 gia tri vé dic diém
dia chit - dia mao va tiém nang DSDC khai karst Bac
Son. Trén binh d6 cu tric kién tao khoi karst Bic Son
nam trong Pai uén nép Palieozoi va Cdu trac Mesozoi
-Kainozoi, chiém dién tich khoang 1.500 km? thanh
phén chu yéu la d4 voi thudc hé tdng Bic Son (C-Pbs)
va mot s6 thudc hé¢ ting Na Quan (D, ,nq), Mé Nhai
(D, fr-fm?mn), Dong Dang (P.dd), Bac Thuy (T obt) va
Diém He (T ldh). Trong diéu ki¢n nhiét déi, néng &m
va mua nhiéu, khéi nai Bic Son dat dugc cdc muc do

Nguén: D6 Thi Yén Ngoc



L

karst hoa khac nhau. Phan trung tam va ria cta khoi
nui, dac biét 1a doc theo cac dtt gay 16n, qua trinh karst
héa dién ra rat manh mé; phan con lai qua trinh karst
hoéa van con & giai doan tré hon. Trong khoi karst Bac
Son, bén canh cac dia hinh karst duong (thap, nén, day
karst), cac dic di€ém karst 4m (thung ling karst, tring,
canh dong, dac biét 1a hang dong ngoai gia tri vé thim
my con mang gid tri vé van hoa - lich st.

Khéi karst Bac Son chtia dung nhiing gia tri DSDC
v6i da dang cac kiéu DSDC nhu ¢6 sinh, dia tang, dia
mao, kién tao, hang dong... trong dé nhiing gia tri
DSPC (kiéu B), la nhiing yéu t6, dang dia hinh hodc
tap hop tao nén nhiing danh lam - thang canh. Ching
phan anh ré nhiing qua trinh dia chét noi, ngoai sinh
trong qua khi va hién tai; diéu kién c6 dia ly cing nhu
lich st phat trién bé mat thach quyén khu vuc, dong
thoi con ¢6 gia tri cho nghién ctiu khoa hoc vé Trai dat,
gido duc va du lich. Phéan 16n DSDC dang & tinh trang
bao ton tot. Mot s6 DSPC da dugc cong nhan 1a di tich
cdp quoc gia/cdp tinh dya trén gia tri van hoa/lich st/
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canh quan. Péy ciing chinh la ngudn tai nguyén da va
dang dugc dau tu diéu tra, khao sat, dugc bd sung vao
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