BUGC DAU NGHIEN CUU KARST NGAM
& VIET NAM

PGS. PTS. Nguyédn Vi Dan
Dgi hoc Téng hop Ha NoI

Hang d0ng karst ngm |2 nhirng dang dia hinh rét djc trwog cla dja hinh karst
dél & Viét Nam, Viéc nghién ctru ching c6 § nghia 16n d8i vé1 thyc tién cfing =
1u@n. Viét Nam 12 mdt trong nh@¥ng x¢& s& karst nhi¢t d6i. Song viéc nghién ciru di
karst 06l chung diic bi¢t I1a karst ngim & nwéc ta chwa dwoc ti€n banh mot cach
th&ng va cling chira drgc céc nha nghién ciru quan tim ddng mic.

Gin day (1979) nha xufit ban khoa hoc ki thujt Vi¢t Nam dd cho ra mit ban do
chuygn khio "Dia hinh karst & Viét Nam" ciia Dao Trong Nang. Ddy 1a mot déng go,
trong vi¢c nghién ctru karst & Viét Nam. Song cdng trinh ndy cdn d& khuy€&t phin
ngim. Di2u d6 chirng to ring viéc nghién ciru karst ngdm c¥n dwqc quan tdm nghids
d3ng g6p phiin 1am séng td nhirng dic didm karst ngdm nhigt 461 & nwéc ta.

Nhrng nim qua, qué trinh 1am cdng tac gidng day k&t hop véi cong tic phy
ching ta da nghién ctru va thu thap dwoc mot 56 tw lidu cda gin 200 hang dfng
nhi2u viing karst cia dit nwéc.

V61 myc dich buéc diu nghién ciru, do tinh phirc tap cia karst ngim va do kha
cfing nhw khuén khd chuyén khio c6 hyn, trong bai viét ndy, ching 101 chi xin d& ci
mot 58 dic di¥m cida céc dang karst ngdm & Vigt Nam.

I. NHONG YEU TG ANH HUONG DEN QUA TRINH PHAT SINH,
PHAT TRIEN KARST NGAM.

Nhv mol nguwdi d8u biét, theo quan difm dia mao, dia hinh karst, trong d6 c6
ngim xuft hign 12 do k&t qua cia sy tic dong trong hd cia céc y€u t8 ndi lyc va
lyc ma chi y&u 12 tac dong hda tan cla nwéc mwa khi quydn va nwéc ngim chy
cacbonic d8i v6i cic d4 c6 khi ning hda tan nhu d4 vdi, dolomit,thach cao, d4 mugi
coOng thirc sau:

CaCO3 +CO2 + H20 = [CO3H)2Ca

K&t qua nghién ciru dia chit Vi¢t Nam cho th&y ring nhirng d4 c6 kha ning h¢
1am xu&t hi¢n dia hinh karst & nuéc ta chd y&u 12 d4 voi c6 trinh d9 bi€n ch&t khac
c6 dién phan b8 rét rdng, chi€m dién tich trén 50 nghin km?, bing 1/6 di¢n tich toar
th3 va phan b8 kha t3p trung, chi y€u tir vi tuy&n 16 trd ra Bic.

Dugc hinh thanh trong nhitu giai doan lich sir véi nhirng chu ki ki&n tao khac
tir Caledoni, Hecxini d€n Indoxini, d4 véi & Viét Nam c6 nhirng dic di¥m riéng b
mit héa ly; ki€n tric va cich phéan bs.

Xét vE thanh phin héa hoc, chidu day trim tich vid di¢n phdn b8 thi d4 vo

Cacbon-Pecmi va tudi Triat déng vai trd quan trong nh&t d&i v&i viéc hinh thanh dja
karst & Viét Nam.



Theo s8 litu phn tich h6a hoc cia dy thio quy pham sir dyng phin cdp trir lvgng
10 d4 cacbonat & nwéc ta cba UBKH Nha nwréc (1977) thi d4 voi tudi Cacbon-Pecmi
31 Triat & nhi2u khu mé vt li¢u xi mang d8u 12 d4 voi r&t tinh khi&t, c6 ham lrgng
r4t cao, trung binh ¥ 53,97% d&n 55,26%. Céc thanh phin kh6 hda tan chi&m ti 1¢
ho: Si02 chi chi€ém tir 0,Y0% dén 0,52% Al203 tir 0,02% d&n 0,92%. Fe203 tir -0,04%
,83%. MgO - tr 0,1% dé&n 0,78% v.v... Trong khi d6 da voi tudi Cambri, Silua, ham
g CaO chi chi€m 36,7%, con ham lwgng cac chdt kh6 hoa tan rdt cao, nhy MgO
1 0,07%, Fe203 -3,10%, Al203 -4,9%, SiO2 chiém t6i 18,9%.

V& chiBu day trdm tfch, d4 voi tudi Cacbon-Pecmi dat tir 1.000m (Phd hoat) d&n
, (S6ng Da). D4 vbi tudi Triat & nhiBu noi c6 chiBu day hang trim mét.

Do tral qua nhi®u chu ky ki€n tao khac nhau, nh&t 12 sau chu ki tin ki€n tao va nh&
4 trinh béc mon, xdm thyc cda céc y€u t8 ngoai sinh, cic d4 cacbonnat c6 tudl khic
dBu dwoc 10 trén b mit dja binh theo nhi®u kiu khic nhau, tir hinh thil son
n, cao nguyén d&€n cic dai nii, kh&i nii, hdn dio v.v... tao di¥u ki¢n thuin lgi cho
rinh karst dién ra rong khdp va da dang.

"dng véi nh@ng dic didm ki€n tric, phan 16p, thé ché, khsi tang v.v... cic hoat dong
tao di lam xuft hi¢n trong d4 cacbonat nhirng hé th8ng khe nit véi mat do va
g phuong khéc nhau, c6 tic dyng mé dwdng cho nréc mura khf quydn tham nhgp
a lru thdng trong c4c kh&i d4 cacbonat va dit co s& cho viéc hinh thanh céc hé
karst ngim.

K€t qua nghién ctru chi ti&t cac hé thdng khe nirt trong d4 voi tudi Cacbon - Pecmi &
14ng Bic Son va d4 tudl Triat & Bim Son (Thanh Héa) cho thiy ring da voi & day b}
¢ manh mé. Tha s8 trung binh cia khe nirt dat t&l 10,23 khe nitt/m, tin s& t8i da
binh 1&n t6i 32,8 khe nirt/m.

"al khu vyc Bic Som, cic khe nift chay theo hal hw¢ng chd y&u 12 Dong Bic 60° va
Nam 105°. & kbu vyc Bim Son cic khe mirt cling c6 hai hwéng th@ng tri 12 Dong
5° v Dong Nam 135°. Chinh céc h¢ thdng khe nit ndy da quyét dinh phwong
3 phat tri8n cda cic dang karst ngiim cia cac khu vyc nghién citu.

igoai céc y&u t§ ki€n truc thach hoc cia da cacbonat, cic y&u t§ ngoai sinh, dic
| ch& 40 khf hju nhi¢t 49 gi6 mda va tham thyc vt rrng & nuéc ta di 12 nhong y&u
an trong gop phin tgo nén dic ditm karst dgc ddo & Viet Nam, trong d6 c6 karst
s&€ dugc phéc hoa & céc phin sau.

I1. MOT VAI DAC DIEM KARST NGAM O VIET NAM.

larst ngim 12 nhirng 18 hdng karst c6 dic dih‘n khac nhau vE trdc lvgng hinh théi,
i c& ngudn g6c, xuft hién trong 1dng chc khai dé cacbonat do tic ddng qua lai bing
rorng h6a hoc va co hoc gita nwée ngim va dé hoa tan.

‘dc nba dia mao hang dOng & nhitu nw6c trén the gisi dEu th&ng nh4t chia karst
thanh 3 loai, chi yé&u theo hinh thai va trinh d3 phat tri€n cia ching 12 gi&ng kasrt,
) karst va hang dOng karst.

ii€ng va h3m 15 karst thudng dwgc phét trign thanh hang ddng karst. Vi viy d8i
chinh cda vigc nghién ciru karst ngim 12 hang dong karst. Do d6 trong bai ndy
t6l chi trinh bay vE hang ddng karst.

17



Hang dOng & nuéc ta khé nhiBu, tuy viéc nghi¢n ciru méi 12 buéc diu va col
man, song qua nhirng hang dong da dwoc phat hign, thiy ring cac hang dong & nur
r&t da dang , nhiZu hinh, nhiu vé va cé trinh d9 phat tri¥n rdt khac nhau.

Truéc h&t vE mit hinh thél, trén co s& phan tich, so sinh gin 200 hang dn
dugc phat hign, ching 181 thiy cc hang dong r4t khac nhau v& mit kich thuéc,
dang binh d3, mjt cdt doc, mit cit ngang.

V2 kich thuéc, cic bang dong c6 49 dai khac nhau, c6 hang chi dai khéng qué
mét, nhirng ciing c6 hang dai bang trdm mét. Theo d6 dai c6 the chia cac hang thi
loal: loal ngdn, c6 49 dai tir 5-20m, loai trung binh 13-20-50m loal dai tir 50-100m v2
r&t dai, c6 tdng s& chidu dai hon 100m. Trong d6 hang loal ngén chi&m 26,15% (31
céc hang 44 dvgc phét hi¢n, hang trung binh chiém 44,61%, hang loai dai chi€ém 18,
va hang logl rt dai chi€m 10,76%. Nhu viy phin l6n céc hang dong da dugc phat
thudc logl trung binh.

V2 hioh th4l binh d8, hang ddng & nuréc ta ciing c6 nhiZu hinh nhiku vé. Tron
phlin 16 chc hang c6 binh 43 dang haoh lang don gidn hojc dang chir chi. Ngoai ra
phét hi¢n cic hang c6 dang phan nhéoh phirc tap, hioh vanh khuyén hoZc hinh dang
xfch.

Tuwong ty, mit cdt doc cira hang cing c6 nbi2u kitu, nhi2u hang c6 mit cit
duwdng déy ndm ngang hodc nghiéng mot phfa, song cting c6 hang c6 mit cit 16m, mj
phan bic hojic rit phirc tap.

Tinh da dang va phic tap v& hinh théi va tréc lwong hinh théi cda céc hang k
nhirng 1ién quan tryc ti€p voi dic di2m ki€n tric thach hoc va hoat ddng cia nuéc «
& khu viec hang dong droc hinh thinh ma ban thin n6 cdn bj phirc tap héa béi cac.
tich ty trong hang ddng. Hinh dang ban dhu cia céc vich hang, trin hang thwdng ¢
che phi bl cic dang tich ty phi karst ohu sét, cat, si , san, da tdng va cic dang tf
karst nhir mang d4, cot d4. C6 khi dw6i day hang c6 nhirng h3 syt hojc cac hd karst.

M&i lién quan chit ché gitra céc y&u t8 kién tric thach hoc va nuéc ngim, gitra
tan x61 ngim va tich ty cing nhwr céc giai doan phét trido khéc nhau cia hang dd 1am
hién céc kidu hang khéc nhau.

Trong s§ céc hang da dwgc khio sat thudng c6 chc kidu bang cyt, hang c6 cira tl
hang kho can, hang c6 ddng chiy thudng xuyén, hang c6 b3 nwéc ngim, hang don gié
binh d3 d4y, dang hanh lang hojc hang phirc tap c6 nhi¥u ddng, hang c6 mot tin
hang cé nhidu ting.

Trong mdi lién b¢ phirc tap giira chc y€u t8 thanh tao nhu trén da néi, buéce
nghién ciru, ching 101 thdy twrong dsi n')iné! m&i lién h¢ gira hang ddng v6l y&u t8
tric thach hoc va ki€n tao.

K&t qua khio st chi ti&t hang dong & phin Trung lwu sdng D2 cho thdy ring t
58 60 hang dugc phat hién thi 15 hang dwgc hinh thanh trén d4 voi tudi Silua, 6 hang
d4 voi tudi Devon, 31 hang trén d4 voi tudi Cacbon-Pecmi va 8 hang trén da voi
Triat. Rd rang, hang d0ng & nuéc ta c6 kha nang phat tridn rdng ral trén t4t ci cac
d4 v6i c6 tudi khac nhau. Tuy v& m&t hinh thal hang ddng chwra phét hign thdy c6 mé&i
b¢ tryc ti€p ndo, song v& mjt s8 lwgng va chidu dal cda hang, ching t0l nhin thay tré
v81, tudi Cacbon-Pecml 12 d4 v8i c6 ham lugng CaO cao, c6 chidu day I6n, c6 dign |
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Ong d4 phét tri¥n nhiZu hang ddng nhdt, trén 50% tdng s8 hang da dwgc phét hign
3 thori hang cting c6 chitu dal 16n nhit nhv hang Bfch Ha dai 160m 1a hang dai nh&t
3

Ngoai céc y€u t8 thach hoc, céic hang ddng cdn lien quan chit ché véi cac y&u t8 clu
-ki€n tao. Bing phwong phap 1am trdng hop cic hoa dd thi dudrng phrong cilia céc
 d0ng v6oi dudng phuong cda cac dirt giy ki€n tgo va céc khe nirt cia d4 voi, ching
han thiy huéng phét tridn cla cic hang ddng phd hop vél cic dwéng phrong cla
khe nirt va dirt gay ki€n tao. Thf dy, tai khy vyc Bim Son (Thanh Héa) cac hang ddng
phat tritn theo hai hu6ng théng tri cia khie nirt 1a Dong Bic 45° va Dong Nam 135°.
khu viyc Bic Son, cic hang ddng ciing phét triln theo cic huéng khe nirt thdng tri 12
g Bic 60° va Déng Nam 160°, va khu vyc Hda Binh cling twong ty.

V& mjt phin b8 khong gian, két qué nghién ciru chi ti€t hang dong & ving trung lvu
Da cho thdy mat d9 trung binh hang dong khong 16n, chi dat 0,1 hang/km?. Nbung
phan b cia hang c6 tinh chdt quin thE, céc hang tp trung thamh tirng ving, tirng
hojc theo tirng di nhit dinh.

Doc theo thung liing phin trung lvu séng DA ngudi ta da phat hign dwgc hai ving
ddng 160 12 ving ta ngan va ving hiru ngan sdng Da. & m&i ving cic hang d¢ng lai
rung thanh 4 cym 160 12 cym lang Nga, cym Muong Ngay, cym Mudng Diy va cym
ng Lso. O mbi cym, mat d hang rdt 16n, mat dd trung binh cia hang dat hai
/km? va mt do t5i da t6i 6hang/km?.

VE pban minh, cic cym hang lai thwong phét tridn doc theo céc thung ling séng
st rla ngoai cic kh8i karst. Céc cira hang thwdng hréng ra ber céc thung ling hodc
lia hinh 4m k& bén.

& m8i ving, m&i cum, chc hang lai phan bd theo nhirng ting nhit dinh. ¥ cc ving
; Bic cing nhu Tay Bic, ching toi d€u quan s&t thdy 4 ting hang dong v6i mirc do
50 va trinh d9 phat trin khac nhau. Tai khu vyc Hoa Binh, Tay Bic, 4 bic hang
b3 trén cac d9 cao twong d&i Sm, 30m, 60m va 100m. Trong khi d6 4 bic hang & khu
Bic Son, Lang Son thugc ving Dong Bic lai phan b3 trén cic d§ cao trong dé&i
, 10m, 18-20m va 35-40m. R& rang mdi bac hang 1a mdt dfu &n cia mbi giai doan
tritn cta dia hinh li¢n quan v6i ch& d9 ki&n tao cia mdi ving.
T nhirng di€u n6i trén cho thdy vi¢c nghitn ciru hang dong & nwéc ta c6 ¥ nghia
a0 d8i v6i thyc tién ciing nhu vE I ludn. Trong lich sir d4u tranh dyng nuwéc va gir
clia nhan dan ta, nhitu hang dong ndi tifng di dugc sit dyng 1Am noi &, cor quan,
ng bi mat an toan. Nhiu hang ddng 13 ngudn nwéc duy nhit dE nudi s8ng ngudri
cc ving karst khan hi€m nwéc vao mira khd. Khong it céc hang d0ng & nuwéctada
(rng di tich van hoa c6 gi4 trj va 12 nhirng thang canh tuyét voi. Ngoai ra, viéc nghién
1ac ditm phat sinh, phét tritn, mi lién h¢ giwa cic hang d4ng va cic y&u t8 thanh
hing, nghién ctru dic ditm trdc lrong hiah thai, quy luat phin b3, dic ditm cic
hang dOng va tubi cia ching cdn ¢6 y nghia rit 16n vE mat ly thuy&t dja mao vA tin
lao.

F6m lai, trén co s¢ buéc diu nghien ciru hang dong & Vidt Nam, ching t8i manh
lra ra mQt s3 nhan xét sau day,

l. Céc hang dong & nuwéc ta dwoc hinh thanh theo quy luat chung cia qué trinh
.46 12 k& qud cda sy tic dong twong hd gitta d4 hda tan va nuée ngim hoa tan khf
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cacbonic. & nwéc ta, dé v8i tudl Cacbon-Pecmi va tudl Triat déng val trd qua
nht 461 voi vibc phét sinh va phit tri2n hang ddng karst.

2. Hang d0ng karst & nwéc ta rft da dang v binh théi, n6i chung d&u nhd
ngén so v6i hang dong karst & céc x&r On d6i.

3. Céc hang ddng & nwéc ta phat tridn thanh tirng ving, tirng cym, tirng dal d
chc thung lGng sOng suSi. Huéng phit tridn cia hang ddng lién quan chjt ché voi
clia céic dit gdy ki€n tao v2 hwéng céc khe nirt th8ng trj trong d4 cacbonat. Mat d
dong n6i chung nhd, nhwng m4t dd t8i da twrong d8i 160,

4. Hang ddng karst & nwéc ta c6 4 ting khéc nhau. MJ3i ting hang dong 12 m
fn cia tirng gial dogn phat tri¥n cda dia hinh va 12 sy bitu hi¢n sinh dong cia cic
dong tio ki€n tgo va ki€n tao hi¢n dai trén linh thd nwéc ta.

S. Hang ddng & nwéc ta c6 § nghia 16n d81 véi kinh t&, quc phong va nhan v
d6 vitc nghién ctru hang ddng & nwéc ta cin dwoc ti€n hanh nghién ciru mdt cécl
th6ng, chi ti€t va toan di¢n trén co s& 4p dung céc phuong phip tdng hop dinh
dinh lvgng. .
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A CONTRIBUTION TO THE STUDY OF THE UNDERGROUND KARSTE FC
IN VIETNAM

Prof. Dr. Nguyen Vi Dan
Hanoi University

It is the first time the problem of karst caves is informed in Victnam. On the |
directly obscrved, measured, collected materials (data) of about 200 karst caves
different regions in Vietnam, the author points out generally the clements
influence on the formation of the karst caves; peculiarities of morphometry (lengt
of bottom, longitudinal profile of caves); main forms of acoumulation in the cav
connection between the caves and the pecuriarities of petrological structures-te
of carbonate rock, the peculiarities of the distribution of caves In the space, th
atitude distribution of caves, and the importance of the karst caves for economy, s
national defence and geography in Vietnam.
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