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Tém tit: Hang dong niii lira & khu vue Krong N6, tinh Ddak Nong dwoc phdt hién ndam 2007, dwoc khdo
sat va do vé chi tiét tir nam 2012 - 2017, dwoc nghién ciru téng thé vé di san dia chdt - da dang sinh hoc -
di san vin héa va sinh dia héa méi trwong tiv nam 2017 dén nay. Vé dia chdt: cdc hang dong 6 Kréng Né
¢6 nguon goc nguyén sinh/ndi sinh, trong khi cdc cira/miéng hang lai chu yéu cé nguon goc thir sinh/ngoqi
sinh. Cdc thanh tao néi thdt trong hang dong nui hira Kréng No rdt phong phii, da dang va la nhitng bang
chimg khoa hoc xdc thuc chimg minh cho nguon goc néi sinh va co ché thanh tao hang do thodt khi - co
riit thé tich ciia dong dung nham. Ve sinh hoc: ddy la méi trirong séng ciia nhiéu lodi sinh vat, trong dé cé
nhitng loai déic hitu chi bdt gap song trong hang dong nui hia Krong No. Vé di san vin héa: hang dong
Kréng Né chira cdc di tich khao cé, ddc biét la di cot nguwoi tién sit, rdt hiém gdp ¢ Tay Nguyén va hang
dong nui lia trén thé gidi. Méi truong sinh - dia héa trong hang dong mii hira Krong No rat thich nghi cho
viéc bao ton vit chat hitu co, xuong, rang dong vit ciing nhur di cot nguoi tién sir. Gid tri noi bdt toan cau
cua hé thong hang dong mii lvia ¢ day da dwoc xdc ldp trén ca ba linh vuc di san dia chat, sinh hoc va van
hoa/khdo co tién stt. Ta at cd cdc gid tri di san ciia hang dong niii lira Krong N6 da dwoc nghién ciru, xdc
ldp tong the dé bao ton, phuc vu cong dong va khai thac du lich, gop phan phat trién bén viing kinh té xa
hi. Bai viét nay gidi thiéu mot sé két qua nghién ciru néi bdt bude dau vé di san trong cdc hang déng ndi
lira Kréng N6 ciia Cong vién Pia chat Toan cau UNESCO Bk Néng.

Tir khéa: hang dong niii lira, di san dia chat, di tich tién sir, cong vién dia chat, Pk Nong.

1. Gi&i thiéu

Dot khao sat thuc dia nam 2007 cta dé tai “Piéu tra nghién ciru DSPC dé xdy dung cong vién dia
chat (CVPC) va bdo vé méi truong khu vie thic Trinh Nit, huyén Cuw Jut, tinh Ddk Néng, Viét
Nam” do UNESCO tai kh6a 2006-2007, Bao tang Dia chét 1a co quan chi tri; La Thé Phiic cling céc cong
su dugc anh Nguyén Thanh Tung dan dudng vao khao sat cac “hang doi” trong Khu rimg Dac dung Canh
quan Dray Sap. Két qua khao sat da phat hién day chinh la cac hang dong ndi lira. Phat hién nay da duoc
cong bd rong rai & nhleu hdi nghi khoa hoc trong va ngoai nudc, cac tap chi chuyén nganh va hang chuc
ngan to roi tuyén truyén, quang ba... da thu hat sy quan tim chu ¥ cta céc nha khoa hoc trong va ngoai
nude, trong d6 ¢6 Hoi Hang dong Nui lira Nhat Ban (Vulcano-Speleological Society - VSS). Bugc sy dong
¥ cua cap thim quyén, VSS da chinh thue cung tham gia khao sat thyc dia tr nam 2012-2017, da do v& chi
tiét duoc 16 hang trong tong sé 45 hang (Tachihara, 2018; Phuc, 2019).

DSDC hang dong nii ltra & Krong N6 duge nghién ctru, xac 1ap dé xay dung hd so di san cho b hd
so CVDC, trong khudén khd dé tai KHCN cip tinh “Nghién ciu, diéu tra dainh gida DSPC, Xxay
dung CVDC khu vuc Kréng N6, tinh Ddik Nong” (2016-2018) (Phlc, 2018).
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DAu vét khao c6 tién sir trong 10 hang dong nai lira & Krong N6 dugc phat hién va khao sat chi tiét; trong
d6, hang C6.1 da dugc tham do/tham sat trong khudn kho 2 dé tai KHCN, gom: dé tai cap co s “BPiéu tra
tim kiém di chi khao cé trong CVDC niii lira Krong N6, tinh Ddk Néng” (1/2017-10/2017) va dé tai cip
Vién Han 1am KH&CN VN “Nghién ciru, diéu tra thim do (tham sat) khdo cé hang déng niii lira thugc
huyén Kréong N6, tinh Ddk Néng” (1/2017-12/2017) thudce du an “Xdy dung b swu tdp mau vt Quoc gia
Vé thién nhién Viét Nam” ctia Vién Han 1am KH&CN VN (Phuc, 2017).

Truong Pai hoc Qudc gia Ha Noi da phé duyét thuc hién de tai "Nghién citu déc diém hinh thanh va
phdn bé hang déng mii lira Tdy Nguyén va Déng Nam Bé" (2017-2020), mé sé QG.17.23 do PGS.TS Piang
Vin Bao, Khoa Dia Iy lam Chu nhiém. Két qua nghién ctru dé tai da xac 1ap diéu kién hinh thanh, phat trién
va cac tiéu chi, dau hiéu cho viéc xac dinh quy luat phan bb hang dong ni Itra; dé xuat cac giai phap bao
ton gan vGi phat trién du lich sinh thi trong viing phan bb hang dong nui ltra & Tay Nguyén va Dong Nam
BG6.

S Khoa hoc va Cong nghé Dik Nong da phé duyét thuc hién dé tai "Mé hinh khéng gian thuec té do va
san pham céng nghé 3D phuc vu bdo ton hé thong hang ddng niii lra va phdt trién du lich bén vitng & ik
Nong" (6/2019 - 01/2021) do ThS.KTS. Nguyén Quang Huy, Truong Pai hoc Khoa hoc - Dai hoc Hué lam
cht nhiém. Dé tai da va dang tmg dung cong ngh¢ thong tin, scan 3D mot s6 hang dong nui lira & Krong
N6 dé trung bay ao, phuc vu tuyén truyén quang bé va khai thac du lich.

Hang dong nui lira Krong N6 chinh thirc dugc trién khai nghién ctru dong bo, lién nganh trong khuén
khé dé tai “Nghién ciru gid tri di san hang dong, dé xudt xdy dung bdo tang bdo ton tai ché ¢ Tay Nguyén;
ldy thi dy hang dong niii lira & Kréng NO, tinh deNong” (8/2017-8/2020), ma s6 TN17/T06, thudc chuong
trinh Tay Nguyén giai doan 2016-2020 (Phuc, 2020). Két qua cta dé tai nay c6 nhiéu phat hién mai co gia
tri vé di san trén ca 3 linh DSDC, DDSH, DSVH; di tao nén diém nhan dic biét, thu hut cong dong trong
va ngoai nudc, s€ dugc trinh bay cu thé & muc 3.

2. Phwong phap nghién ctru

Sau khi tong hop ké thira céc tai liéu lién quan, dé tim kiém phat hién va nghién ctru chi tiét di san trong
hang dong, tac gia da sir dung cac phuong phap nghién ctru cha yéu sau:

2.1. Phwong phdp vién tham

La phuong phap rat hiéu qua trong viéc khoanh dinh cac biéu hién dia chat 1y thd lién quan dén canh
quan dia mao, miéng nii lira, hang dong nui Itra, hd nudc, thac nude. Ngoai viée ké thira cac két qua phan
tich giai doan anh vién tham c6 trudc, ngay tai thuc dia vao mua kho, tac gia da sir dung triét dé anh google
map va anh flycam (drone). Hang dong nai ltra hiu hét c6 cira hang 1a nhing hd triing siu tir vai mét dén
hang chuc mét. Cac hd triing siu 2-10m thudng 14 nhing cira hang thir sinh, dugc hinh thanh do sap 16 trin
hang nén cay cbi o day quanh nam tuoi t6t (do khong bi kho han, khong anh hudng boi chay rimg/ddt ray) -
dé lai mau xanh trén nén anh mau ca phé chay. Cac hé triing sdu >10m thuong 1a nhiing ctra hang nguyén
sinh, duoc hinh thanh do thoat khi cia dong dung nham, khong c6 cay moc - dé lai trén nén anh mau ca
phé chay dudi dang mot hd triing nhé mau den. Két qua khao sat thuc dia da ghi nhan dugc tinh xac thuc
va hiéu qua tim kiém hang dong cua phuong phép nay dat t&i 70-80%.
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Hinh 1: So @6 phdn bé hang dng niii lita & Krong N6, Dik Nong (Theo ban do dia chat va khodng sin (Thang,
1998), c6 bo sung tai liéu thuc té (Phuc, 2020).

2.2. Phwrong phép diéu tra xa hdi hoc/phéng van ngwoi dan

Viéc thu thap cac thong tin vé hang dong va di san hang dong nii lira theo phuong phap nay duoc thuc
hién thong qua hinh thirc phong van nguoi dan (ddc biét 1a nguoi dan ban dia), tiép d6 thué nguoi dugc
phong van truc tiép din duong dén toi cac hang dong. Phuong phap nay dd dwoc chimg minh 13 rat hiéu
qua trong tim kiém va khéo sét chi tiét hang dong nii lira & Tdy Nguyén khi duoc két hop véi két qua giai
doan anh vién tham.

2.3. Phwong phdp khao sat thuwe dia, thu thap tai liéu nguyén thay

Khao sat thuc dia dd duoc tién hanh theo 2 muirc do: so bd va chi tiét. Khao sat diéu tra chi tiét duoc tién
hanh trén co s¢ dinh hudng sau khi co két qué khao sat so bo; nham thu thap tai liéu nguyén thuy mot cach
chi tiét cho céc linh vic chuyén mon (dia chat, sinh hoc, vin hoa); danh gia hién trang di san, cac yéu t6
xam hai di san va hién trang bao ton di san; quay phim chup anh, xéac lap céc gia tri cia DSPC... 1am co
s& khoa hoc cho viée xdy dung hd so di san, danh gia, phan loai, xép hang di san va d& xudt cac giai phap
bao ton, quan 1y va khai thac phat trién bén viing.

2.4. Phuong phdp théng ké, phén loai hién vat va di san

Noi dung phan loai di san dugc thé hién theo 2 goc do: phan loai hoc va phan loai xép hang. Dbi véi
phan loai hoc: trén co sd cac tai li€u thu thap, téng hop, khao sat diéu tra thuc dia; hién vat, di san, trong
ving nghién ciru da dugc xac 1ap, thong ké phan loai theo cac quy dinh chuyén nganh cua timg thé loai di
san. Vi moi loai di san cia mdi linh vue (dia chit, sinh hoc, van hoa) s& ¢ co s6 ly thuyét phéan loai khac
nhau. Cac mau vat/hién vat thu thap, déu dugc cac chuyén gia c6 trinh d6 chuyén mon cao giam dinh, hi¢u
chinh, mo ta, thdng ké phan loai theo quy dinh chuyén nganh. Ddi v6i phan loai xép hang di san s€ dugc
tién thanh theo cac tiéu chi riéng biét cua timg loai hinh di san, khong thudc pham vi cua bai viét nay.

Ngoai ra, tic gia con sir dung nhiéu phwong phap phan tich mau cac loai, nhu: thach hoc, khoang vat
tram tich, hoa, ronghen, tir cam, vi co sinh, C14; vi sinh; do nhiét 6, do pH, d6 am... trong hang va trong



tram tich tng vin hoa, nhdm nghién ctru mdi trudng sinh-dia-hoa trong hang déng va méi trudng cd dia ly
dé phuc vu nghién ctru bao tdn di san, phuc dung sinh canh thoi tién str dé khai thac cac gia tri di san phuc
vu phét trién du lich... (Phuc, 2020).

3. K&t qua nghién ciru

Tinh dén nay, két qua tim kiém da phat hién thém 5 hang dong mai, 2 hang c6 di tich khao co, do v€ chi
tiét thém 5 hang; nang tong ) hang dé dugc phat hién Ién 50 hang, trong d6 ¢6 12 ¢6 di tich khao cd, 21
hang da dugc do v& chi tiét voi tong chiéu dai ~8.073m (Phuc, 2017; 2020) (Hinh 1). Day la hé thong hang
dong nui lra ¢ quy md, do dai va tinh doc déo bac nhit Bong Nam A va Trung Qudce (Phuc, 2015; 2020),
phan bd trong dién da basalt hé tang Xuan Loc (Thing, 1998).

3.1. Ngudn géc va co’ ché thanh tao cdc hang déng & khu vurc Kréng Né

T4t ca cac hang dong nui lira & khu vue Krong N6 déu c6 ngudn goe nguyén sinh (Phic, 2015; Tachihara,
2018; Ba0, 2020), dugc hinh thanh trong qua trinh phun trao va ngudi lanh cua dong dung nham véi co ché
thoat khi va co rat thé tich (Hinh 2). Khi dong dung nham cé d6 nhét thap, giau chat boc phun trao va tudn
chay trén bé mat dia hinh, bé mit tiép xuc voi khong khi s&€ ngudi lanh, ddng cuing trude va tao thanh khuén
ctmg dang vom. Trong khi d6, luong khi trong dong dung nham duoc tach ra va bdc 1én phia trén, bi ngin
boi vom cimg khong thoat ra dugc khoi ong dung nham va tich ty & phén dudi vom cing bén trong vom
ong dung nham, tao nén trong ong dung nham c6 2 thé riéng biét la thé khi va thé 1ong. Thé khi ludn c6 xu
huéng gia ting do ngudn cung cap tir hong nui lira/tron 13n trong dung nham, bdc 1én va thoat ra khoi thé
dung nham; do twong tac nhiét gitta dung nham va méi truong xung quanh (tham thyc vat, bun dat, nudc...).
Sy gia tang cua thé khi lam tang ap suat (tang ap) trong 6ng dung nham, day the long/dong dung nham
trong Ong chdy nhanh va manh hon. Khi nti ltra ngimg phun trao, ngudn cung cip dung nham va ngudn
nhiét s€ bi ngat,

'\, NUi Itra Chu B'Luk "y

Hinh 2. So' d6 mé phong co ché thanh tao hang dong i lita o Krong N6: a- Dong dung nham phun trao; b Vo
ngoai dong cimg truede, tao khuén ong dung nham; c- Khi tich tu trong éng, dung nham tiép tuc chay; d- Nii lira
ngung phun trao, dung nham co rut va dong cung tao thanh hang.

khi d6 s& xay ra hién twong co rut thé tich, cin bang trong luc va ngudi lanh toan bo, tao thanh hang dng
dung nham. Day ciing chinh la nguyén nhan/nguyén ly tao nén miéng nui lra cua phun trao trung tam co6
hinh phéu va khe thoat dong. Két qua phan tich tudi dong vi K/Ar tir 12 mau da basalt ciia nai ltra Chu
B’Luk cho két qua dao dong trong khoang (0,689 + 0,16) dén (0,199 + 0,14) triéu ndm. Trong dé c6 3 mau
4y trong hang, gdm: mau & tran hang C6.1 13 0,689 + 0,16 triéu ndm, & ngan dung nham cao nhit trong
hang C2 1a 0,671 + 0,17 triéu nam, & san hang C1 la 0,668 + 0,12 triéu nam (Phuc, 2018; 2020). Qua do
cho thdy 3 hang nay c6 thé duoc thanh tao & dot phun trao dau tién ctia nui ltra Chu B’Luk va sau d6 cé cac
dong dung nham cla pha phun trao tré hon chay qua (Tachihara, 2018; Phuc, 2020).

Ngoai ra, & CVDC Dak Nong con c¢6 mét s it hang c6 ngudn gde thir sinh - d6 1a nhitng hang ham éch,
dugc thanh tao theo co ché bao mon xam thuc ngang tai ranh gidi tiép xtc giita hai pha phun trao
basalt/basalt va basalt/trAm tich luc nguyén cua hé tang La Nga. Tiéu biéu cho loai ndy c6 cic hang ham



&ch ¢ thac Pray Sap, thac Trinh Nit, thac Luu Ly v.v. Cac hang tht sinh ndy c¢6 quy mé nhé, khong duoc
do v& va nghién ctru chi tiét (Phuc, 2020).

Di san trong hang dong nui ltra rat phong phu va da dang voi v6i sy c¢6 miat ddy da 3 nhom di san:
DSDBC, bDSH va DSVH (Phuc, 2020).

3.2. Di sén dia chat hang déng ndi ltra

Theo phén loai ctia BO Tai nguyén va mdi truong, DSDC trong hang dong niii ltra Krong N6, Dik Nong
¢6 7 kiéu: A, B, C, D, E, I, F (Phuc, 2020). Dé tién theo ddi, cac thanh tao noi that trong hang dong nui lira
duoc phan loai DSDC mot cach tuong ddi theo cac thudc tinh chu dao ma né c6 duge.

- Di san dia chat kiéu A - C6 sinh: Hoa thach khuén cay dic trung trong hang dong nii lira Krong N6
dugc tim thay trong cac hang C2, C3 va C4. Cac hang nay duoc hinh thanh tir dong dung nham xuét phat
tir miéng ndi lra Chu B’Luk, chay vé huéng béc tiy bic. Dong dung nham chay tran trén dia hinh c¢6 da
pha huy thé gi6i sinh vat trén duong di ciia chiing, trong d6 ¢6 tham thyc vat. P6i véi nhitng canh/ciy nho,
dong dung nham s& nhanh chéng thiéu hiy hoan toan ma khong dé lai dau vét. D4i v6i nhiing cay to, dé
chay duoc, than cdy phai hap thy lugng nhiét 16n va khi hap thu nhiét thi nudc trong cay s& thoat ra. Ciy
cang to (Hinh 3), lugng nué6c trong cdy thodt ra cang nhiéu, lwong nhiét hip thy dé chay cang 16n vai thoi
glan cang dai. Pay l1a nguyén nhan dan
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dén hién tugng dung nham quan quanh than cy tuoi (to) s& bi ngudi lanh va dong ctng do giam nhiét, tao
nén khudn dung nham dong ctmg boc Iy than ciy. Khi than cdy bat dau dugc chay trong khuon dung nham
da dong cing & didu kién ty nhién thi chi toa ra nhiét lwgng <1000°C (trong khi nhiét do ctia dong dung
nham néng chdy khoang 1.100-1.400°C), cho nén nhiét luong téa ra do than cay bi chay khong du 1am tai
néng chay khudn dung nham di dong cimg. Két qua than cy bi chay huy hoan toan va dé khuén cay (Hinh
4). (Phiic, 2020). Sy hién dién kha pho bién cia cac khudn ciy trong vach cic hang dong niii lira néi riéng,
trong d4 basalt n6i chung & khu virc dd phan anh mai trudng ¢ dia 1y lac nai lta Chu B’Luk phun trao 1a
khu ring nhiét déi. Hoa thach khuén cdy trong hang di lam ting su hap din, thu hit du khach dén tham
quan thudng ngoan.

- Di san dia chat kiéu B - Dia mao: M&i hang dong nii ltra 1a mét thuc thé DSBC kiéu B - Dja mao,
phu kiéu B; - Hang dong. Céc DSBC thude kleu nay trong hang dong nti ua bao gom cac loai cura hang,
ddc diém phan nhanh - phan tang, cu trac “dng-trong-ong”, vom hang/vom khi, giéng troi, cira s6 dung
nham, nut dung nham, hd dung nham, thac dung nham, c6t dung nham, bong dung nham, ngin dung nham,
ké dung nham, men dung nham, 16p bam thanh hang, dung nham pahoehoe v.v.

Cura hang dugc hinh thanh theo 2 phuong thirc chu yéu 1a: thir nhét 13 sut 10/s4p trin hang tao thanh cira
th sinh (Hinh 5) - chiém chu yéu (>80%); va thir hai la thoat khi cua dong dung nham tao nén ctra nguyén
sinh (Hinh 6) - chiém thtr yéu (<20%) sb hang trong hé thong hang dong nui lira & Kréng N6 (Phuc, 2020).
Nhing hang c6 cira nguyén sinh sau thiang dimg (>25m) nhu hang P8 va P20 1a kha dgc déo, thu hat cong
chung, rét thich nghi cho khai thac du lich mao hiém.



Hinh 7. Phan nhanh hang C8 (Phic,  Hinh 8. Ting hang trén (dai~100m) ~ Hinh 9. Cira xudng tang thip
2020). trong hang T66 (Phuc, 2020). ciia hang T66 (Phuc, 2020).

Su phan nhanh cua hang (Hinh 7) phu thudc vao do dbc cua bé mit dia hinh c6. Khi nui lua phun trao,
dong dung nham chay xudi theo dia hinh thap. Néu dia hinh 1a nhiing triing hep va dbc, dong nang cua dong
dung nham 16n thi hang khong phan nhanh, dién hinh 1a cac hang C9, P3, PT6, P8, P20. Nguoc lai, néu do
dbc dia hinh thap, dong dung nham chay cham thi hang phan nhanh; dia hinh c6 cang bang phang thi do
moé ciia nhanh hang cang 16n, dién hinh 1a hang C7 (46 md cua nhanh ¢ noi >80°) (Tachihara, 2018; Phc,
2020).

Su phan tang cua hang dugc hinh thanh khi dong nang dong dung nham 16n, chay trén dia hinh phirc
tap v6i nhimg go ndi cao. Khi vip phai cac gd ndi cao cua dia hinh s& xay ra hién tuong phan chia
dong/hudng chay: dong chay theo hudng cii - chay trén dia hinh cao hon sé tao nhanh hang & tang cao hon;
dong chay theo huéng méi - chay & dia hinh thap hon sé tao thanh hang nhanh & vi tri thdp hon. Sy phan
tang ciing ¢ thé do co sy lién théng ngau nhién cua cac hang dugc thanh tao & cc giai doan phun trao
khac nhau; hodc c6 sur gap g& cua cac dong dung nham khéac nhau (nhung chénh 1éch d6 cao) trong cung
pha phun trao. Hién twong phan tang dién hinh dugc thé hién & cac hang CO0 va T66 (Hinh 8; 9). Ngoai ra,
cu triic “Ong-trong-ong” rat doc d4o trong hang C7 phan anh tinh chat da ky ctia qua trinh hinh thanh hang
(Tachihara, 2018; Phdc, 2020).

Vom tu khi (Hinh 10), giéng troi (Hinh 11; 12) dugc hinh thanh khi dung nham chira nhiéu chét bdc,
khi trong dung nham thodt ra, bdc 1én trén va bi chin boi 10p vo éng dung nham dang dong ctng, khong
thoat ra dugc. Ap suat khi trong éng dung nham ngay cang gia tang do ngudn khi dung nham dugc cap lién
tuc tu nguon nui lira va cang gia tang khi dong dung nham tuong tac v6i tham thue vat trén duong di
chuyen Ket qua s& lam cing phdng va tao ra nhirng vom khi tai nhitng noi xung yéu cua dng dung nham.
Néu ap sut khi /du 16n, vom hang s€ bi n6/vd tung va khi thoat ra ngoai, tao thanh cura hang nguyén sinh
(Hinh 6) hay giéng troi nguyén sinh (Hinh 11). Tai cac vom khi, 16p phu tran hang thuong mong, két cdu
yéu nén dé bi sap 16 do qua trinh ngoai sinh, tao nén giéng troi thir sinh (Hinh 12) va cac cira hang thi sinh
rat phd bién trong hé théng hang dong nui ltra Krong N6 (Tachihara, 2018; Phuc, 2020).

Ngan dung nham 1a déu vét ciia cic dong dung nham pha sau tirg chay qua long hang con dugc luu lai
trén thanh/tudong hang. Khi dong dung nham c6 dong néng 16n chay vao

Hinh 10. Vom tu khi va ndm phdt quang Hlnh 11 Gzeng troi nguyén sznh o hang C8 nhin ti bén ngoai (anh
trong hang C8 (Phuc, 2020). trdi) va nhin tir bén trong (anh phai) (Phic, 2020).



Hinh 12. Sut I6: vom khi tao giéng ~ Hinh 13. Ngdn dung nham Hinh 14. Ngan dung Hinh 15. Lop bam

troi thir sinh o hang C7 (Phiic, trén twong hang C7(Phuc, nham 0 . thc‘{nh hang cu.o”n,
2018). 2018). hang C6.1(Phuc, 2018). ong chang T1 (Phdc,
2018)

hang, n6 s& tuong tic manh voi thanh hang, bao mon thanh hang va tao nén ngan dung nham (Hinh 13) 16m
vao thanh hang. Khi dong dung nham c6 dong ning thap hon va chay chim trong hang, xay ra hién tuong
bam dinh ctia dung nham vao thanh hang, dan dan dugc dong ciig va tao nén ngan bam (Hinh 14)/16p bam
thanh hang (Hinh 15), k¢ dung nham, ¢ dung nham v.v. Cac hang C2, Cé6.1, C6’, C7, C8, T66 v.v. con rd
déu tich cta nhiéu ngin dung nham (4 - 7 ngn); cac hang C0, C2, Cé.1, C6’ T1.v.v. con 1 diu tich cua
céc thé hé 16p bam thanh hang, ké dung nham, dé dung nham. M&i ngén twong duong vdi mot dot/pha phun
trao c6 dong dung nham chay vao hang (Tachihara, 2018; Phuc, 2020)

Hinh 16. Basalt cau goi o hang ~ Hinh 17. Nhii nguyén sinh  Hinh 18. Nha thit sinh  Hinh 19. Basalt 16 hong
T1 (Phuc, 2018). dang hoa hong ¢ hang  trong hang CO (Phuc, tai hang A1(Phdc,
P13 (Phuc, 2018). 2018). 2018).

- Di san dia chat kiéu C - Cé méi trwong: thude kiéu ndy c6 basalt cau gbi va men dung nham. Basalt
ciu gbi (Hinh 16) dugc hinh thanh do dong dung nham pha sau chdy vao hang ngap nudc, dién hinh I hang
T1. Céac 16p men dung nham (kha phd bién trong cac hang) duoc hinh thanh khi dong dung nham pha sau
chay vao long hang, 1am tai nong chay va men hoa 16p ngoai cta trn va tudng hang. Cac hoa thach khuén
cdy trong hang dong nti ltra ngoai gia tri DSDC kiéu A (cd sinh) con chira dung gia tri DSDC kiéu C, phan
anh méi trudng phun trao 14 rimg nhiét d6i v6i nhidu cay than gd 16n (Phuc, 2020).

- Di san dia chdt kiéu D - Pd; thudc kiéu ndy trong hang c6 basalt bot/I5 héng (Hinh 19), dung nham
pahoehoe, dung nham A’a, cac loai thach nhil (Hinh 17; 18), basalt d6 dong, bong dung nham, thuy tinh
basalt v.v. Nhitng thanh tao ndi that ndy tao nén sy phong phu va da dang cho dién mao bén trong ctia hang
dong nui lira, ddng thoi 14 co sé phan biét hang ndi sinh va ngoai sinh, minh chimg cho co ché/ngudn gbc
thanh tao hang (Phdc, 2020).

- Di san dia cht kiéu E - Dia tang 1 ranh gi6i giita cac pha/dot phun trao basalt, dugc thé hién qua cac
ngin dung nham (Hinh 13; 14), cac thé hé 16p bam thanh hang, cac 16p tran hang; ranh gi6i gitra thac dung
nham, ¢t dung nham, dé dung nham... v6i trdn - tuong - san hang. Cac thanh tao nay ciing mang noi ham
cua di san dia mao vi ching tao ra nhitng canh quan ngoan muc trong hang (Tachihara, 2018; Phdc, 2020).

- Di san dia chdt kiéu F - Khodng vt, khodng san,; gom basalt bot, basalt 16 hong (Hinh 19) bat gip
trong da sb hang dong & Krong N6, dugc hinh thanh tir dung nham giau chat boc (khi H,S, H20, SO2, CO,
COs...) (Tachihara, 2018; Phuc, 2020).

- Di san dia chat kiéu I - Kién tao, biéu hién dudi dang cac khe nut kién tao, ching dugc phan biét voi
cac khe nirt dong sinh (do co ngét thé tich khi dong cimg dung nham) trong hang dong nii lira & chd: ching
xuyén cit qua tat ca cac pha phun trao trong hang (Phc, 2020).

Qua d6, c6 thé théy ré'lng moi hang dong nui ltra 1a mot thuc thé DSPC kép, to hop cua nhiéu kiéu DSBC.
Nhitng DSBC trong hang dong c6 gia tri khoa hoc gido duc va tham my¥, 1a minh chimg cho ngudn gdc va



co ché thanh tao hang dong. Mbi thanh tao ndi thét c6 thé chira nhiéu gia tri khoa hoc va mang ndi ham cua
nhiéu kiéu DSPC. Do d9, hang dong niii Itra dugc coi 1a phong gido cu truc quan sinh dong tuyét voi cho
nghién cuu, giang day va hoc tap vé nlii lira va hang dong nui Ira.

Hinh 20. Cdy day leo moc day  Hinh 21. Duong xi moc  Hinh 22. Réu ¢ Hinh 23. Ndm hoai

ddc o trgglc;l}g (flzao’;g(P hic, G cia hang (Phc, 2017- khu viee sinh trong long hang
2020) cira hang (Phuc, T66 (Phuc, 2017-
2017-2020) 2020)

Hinh 25: Loai bo
cap Chaerilus
chubluk (dac hitu
trong hang dong
nui liea Krong No6)

Hinh 24. Mot s6 lodi tam cu trong hang dng niii lira Kréng N6 (Phic, 2017-2020)

3.3. ba dang sinh hoc trong hang déng nui Itra

- Da dang dong vat: hang dong nui lira Kréng N6 1a noi tam tra va quan tu cta nhiéu loai dong vat
hoang da, co tur th dén con trung, nhu: heo, chdn, cay, nhim, soc, chudt, ky da, ky nhong, doi, rin, coc,
&ch, nhai, bo cap...; day la nhitng “cu dan tam tra” trong hang dong nui lira Krong N6 (Hinh 24), trong d6
¢6 nhiéu loai ¢6 trong sach do Viét Nam can dugc bao vé bao ton.

- Pa dang dong vit khéng xwong séng (gdm ca con trung). Nghién ciru khu hé dong vat khong xuong
sdng hang dong nui lra khu vre Krong N6 da bat gap 240 ca thé bao gdm: 54 ho thudc 7 16p, 21 bo. Két
qua da dinh danh duoc 69 loai sinh vat, co nhiéu loai c6 thé 1a loai méi cho khoa hoc va dac hitu cho hang
dong nli Ira Krong No, trong do da cong bd quéc t& mot loai méi trén thé gidi: loai bo cap Chaerilus
Chubluk (mang tén nui lira Chu B’Luk, ddc hiru cho hang dong niii lira Krong N6 (Wilson, Sac, Hang,
2020) (Hinh 25).

Gia tri da dang sinh hoc hang dong ¢ day la da thiét lap chu01 thirc an can bang sinh hoc, duy tri thé gidi
tu nhién cua cac sinh vt song trong hang nui lra. Trong s6 céac loai m61 dugc phat hién thi bo cap 1a loai
c6 gia tri kinh té, c6 thé khai thac nuéi trong, gop phan phat trién kinh té dia phuong. Cac loai méi phat
hién khac dang tiép tuc duoc nghién ctru dé cong bd qudc té. Pa dang sinh hoc hang dong nti lira 6 CVDC
Pak Nong da va dang gay sy quan tdm ddc biét va thu hit nghién ctru cia cac nha sinh vat hoc trong nude
va quoc te.



3.4. Di tich khao c6 tién swr trong hang dong nui Itra Kréng N6

Di tich khao cb tién sir trong hang dong nui ltira & Krong N6 di dwoc phat hién va dao hd tham sat nam
2017 (Phuc, 2017); duoc khai quat 2 hang C6’ va C6.1 nam 2018-2019 (theo quyét dinh sé 52/QP-
BVHTTDL ngay 09/01/2018 cta Bo Vin hoa Thé thao va Du lich vé viéc khai quét khao cd) trong khudn
kho dé tai TN17/T06.

Két qua khai quat 13m? tir 2 déng da tai khu vuc ctra hang C6’ cho théy su ¢c6 mat mot téng van hoa
mong (<0,3m), dudi day c6 cac hon da co dau hiéu bi lira dot. Cac vét tich van hoa con lai bao gdm: xwong,
rang dong vat hoang da (34 miu xuong, ring, simg dong vat; 2 vo bc cung lugng 16n xwong va vo
dc/nhuyén thé vun nat mau xam trang khong thu thap duoc) do con ngudi sin bat duoc va bo lai sau bita
an; nhung khong c6 di cot ngudi tién sir, minh ching dy 1a mot di tich trai sin tam thoi (St, 2020; Phiic
2020).

Két qua khai quat 10,3m? tram tich & khu vuc cua hang C6.1 ¢6 do sau nhét t&i 1,85m (dén tan nén da
gbc basalt) di xac 1ap: tang vin hoa day 1.85m, chia thanh 2 16p vin hoéa: 16p muédn (16p trén: day 35-
40cm, nién dai C**1a 5,5 - 4,0 ngan nam BP) va 16p sém (16p dudi: day 145-150cm, nién dai C**1a 7,0 -
5,5 ngan nam BP). Cac déu tich duoc tim thdy gdm 6 hd dat den (bép va hd rac bép), 7 md tang (trong do
¢6 2 ¢4 thé dan 6ng cao trén 1,8m). Hién vat thu dugc bao gf)m hang van hién vt céc loai: db d4, d6 gbm,
xuong ring dong vat, vo vun nhuyén thé (c6 ca d¢ bién), thd hoang, tinh thé pyrit, tinh thé thach anh, d4
nguyén li¢u... (Hinh 26). Tat ca tu lidu khai quat cho phép xac dinh: nguoi tién sir da str dung hang C6.1
1a noi cu tra, ché tac cong cu va chon cat nguoi qué cb (di tich cu tra - xudng - md tang) lién tuc trong
khoang thoi gian it nhét 13 tir 7,0 - 4,0 ngan nim BP. Dic diém t6 hop cong cu, 16i song va tang thirc mang
dam nét cua cu dan Hoa Binh. Di tich hang C6.1 da dugc khai quat theo hudng bao tdn tai chd dé phuc vu
cong déng, khai thac phat trién du lich. Phat hién Di tich khao co/di cdt nguoi tién sur trong hang C6.1 nam
2018 da duogc rat nhidu bao chi, tap chi trong va ngoai nude ciing nhu phwong tién thong tin dai ching dua
tin; da duoc B6 KH&CN va Hoi Nha bao Viét Nam binh chon 1a mét trong nhitng sy kién khoa hoc cong
nghé ndi bat (Str, 2019; Phiic, 2020).

Ngoai 2 hang da duoc khai quét néu trén, trong hé thong hang dong nui Itra Krong N6 con ¢6 hang chira
d4u tich ctia nghi thirc ton gido (?), s& dwoc khai quat va cong bb trong thoi gian t6i (Phuc, 2020).

Di tich khao cé tién su trong hang C6.1 co gia tri noi bét toan cau di dugc ghi nhan, dic biét trong d6
1a di cbt nguoi tién st - rit hiém gip trong hang dong nui lua trén thé gioi (Str, 2019; Phuc 2018, 2020).
Diédu ndy da thu hut sy quan tdm cia nhleu nha khoa hoc va cac t6 chirc nghién ciru khoa hoc trong nude
va qudc té, trong d6 co cac chuyén gia va to chirc nghién ctru khoa hoc ¢6 uy tin hang dau thé gi¢i nhu Trung
tam Geogenetics, Vién Toan cau ciia Pai hoc Copenhagen (Center for Geogenetics, Global Institute,
University of Copenhagen) ctia Pan Mach di va dang hop tac voi Bao tang Thién nhién Viét Nam dé dau
tu nghién ctru chuyén sau. Ké hoach hop tac nghién ctru chi tiét da dugc hoach dinh tir nam 2019, két qua
nghién ctru da va dang duoc xac 1ap, dang tuan ti dugc bién tap dé cong bd québc té (Phuc, 2020).
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Hinh 26: Hop so nguoi tién sir va mét sé hién vit trong hé khai qudt tai hang C6.1

3.5. Méi truong dia - héa - sinh trong hang déng nui Itra Krong N6

- Thanh phdn thach hoc tram tich: tram tich trong hang c6 dai tan do hat rat 16n: hat tho, bao gom khéi
tang - tang - 1an it manh dam basalt chiém kh01 luong chu yeu (>90%), phan b6 rai rac & cira hang va mot
sO vi tri khac trong hang, dic biét 14 noi tran hang c6 do gan két yéu. Pay 1a san pham tai chd, do sap 16
clia tran/vom va tuong hang tao thanh. Tram tich hat min c6 cat (it), bot sét chiém khdi lugng nho trong
hang, nhung lién quan dén di tich khao cd tién su. Trong hd khai quat, trdm tich hat min (bot sét) thuong
chtra cac manh vo nhuyén thé, than tro, vun xuong cac loai va céac loai di vt khac - do con ngudi tao nén.

- Thanh phan khodng vt tram tich: két qua phan tich mau céc loai da xac lap dugc cac khoang vat chii
yéu sau: canxit - CaCOs; aragonite - CaCOs; lime - CaO; keo oxit silic - SiO2.nH20; keo oxit sit -
Fe;03.nH20; oxit mangan- MnOz; manhetit- FeO.Fe,0s3(Fes0s); ilmenite -  FeTiOs; gipsit -
AIl(OH)s. Trong d6, cac khoang vét carbonat thir sinh: canxit, aragonite, lime chiém phéan 16n trong thanh
phan khoang vat trim tich cta ting van héa. Su ¢ mit cuia cac khoang vét carbonat thir sinh trong tang vin
hoa dugc ly giai 1a do con nguti mang cac thire an dong vat (dac biét la nhuyén thé) c6 ham lugng canxi
cao vao hang va chinh phé thai cua loai thire an nay la ngudn gbc cla sy gia ting dot bién ham luong cac
khoang vét carbonat thir sinh trong tang van hoa.

- Thanh phan héa hoc tram tich: theo dién rong, cic hgp phan chinh c6 bién d6 dao dong khé cao, do
mau dugc léy tir nhiu vi tri khac nhau so vé&i vi tri thAm dot nude mua tir tran xuéng nén hang. Theo chiéu
sdu clia tAng van hoa: cac hop phan chinh 0 bién do dao dong ham lugng nho hon/6n dinh hon. So sanh
ham lugng SiOy; Al 203; Fe,Ostrong tram tich (theo diénrong) & nén hang cao hon nhiéu, nhung ham luong
CaO va MgO lai thap hon rat nhiéu so vé&i tram tich trong hd khai quat. Ham luong CaO (42,73%) trong
hé khai quat cao hon hang chuc 1an ham luong CaO (~3%) ¢ nén hang 14 do c6 ngudn gde tir cac vo vun
nhuyén thé do con ngudi mang vao nhu da trinh bay & trén.

- Nhiét dg, dé am va dé pH: nhiét do trong hang kha n dinh, giao dong trong khoang 22 - 26°C cho du
trén néc hang & phia ngoai ¢d thé cao >38°C, do 4m trung binh 50 - 95% tuy theo mua khd hay mua mura,
d6 pH dao dong trong khoang 6,2 - 6,8 (axit yéu - trung tinh). Trong khi & h0 khai quat/trong tang van hoa
¢6 pH dao dong trong khoang 6,8 - 7,5 (trung tinh - kiém yéu), d6 4m cua trAm tich tng vin hoa 40 - 60%
(thap) 1am xwong khong bi hoa tan.

- Méi trwong vi sinh: da dang vi sinh trong hang dong nai ltra Krong N6 thip hon méi truong ngoai
hang dong hang ngan dén 10 ngan 1an (theo két qua nghién ciru cia PGS. Pang Thi Cam Ha (Phuc, 2018).

Tt ca cac din lidu trén ching to rang hang C6.1 c¢6 nhitng diéu kién rat tot cho viée bao ton di cdt nguoi
va xuong rang dong vat ma cac noi khac ¢ Tay Nguyén khong co dugce. Cu thé 1a: nhiét do trong hang 6n
dinh (22 26°C) ham luorng CaO trong tram tich tAng vin hoa rat cao (42, 73%, cao hon trong xwong ngudi
va dong vat), rat nghéo vi sinh so v6i méi trudng ngoai hang, méi trudng tram tich cé tinh kiém. Cac dan
lidu trén ddng thoi cho phép giai thich trim tich cta ting vin hoa trong hang C6.1 c6 ngudn gdc nhan sinh,
duoc tich tu trong thoi gian dai (5 -6 ngan nam) mot cach ngﬁu nhién do bam dinh va phan hay tir cic ngudn
nguyén li€u, thire an (tht rimg, céy cdi, cu qua hat 14, nhuyen thé...) do nguoi tién sir mang tir ngoai vao
hang va cac chat thai trong cudc sdng sinh ton ctia ngudi tién sir (Phlic 2020).

4. Thao luan

- Vé nguon goc hang dong & Krong Né: Pay 1a van dé timg duge nhiéu nha khoa hoc dit ra sau khi cac
hang dong & Krong No duoc phét hién (2007). Xuat phat tir hién twgng duoc quan sit vao mua mua: tai
khu vuc Rung Pac dung Canh quan Dray Sap va nti ltra Chu B’Luk c6 nhitng tran mua nhu trat nude
nhung trén bé mit dién _phan b6 basalt & day van khong xuét hién cic dong nudc mit. Vay nudc mua di
bién di dau? Liéu co thé nudc da dugc tich dong lai r6i tao ap luc cong pha, bao mon, rira troi nhig noi
xung yéu (tro, vun nii lira) xen kep giita cac tang d4 basalt tao nén hé thong hang dong co ngudn goc ngoai
sinh & khu vuc nay? Cac nghién ciru néu trén vé hang dong Krong N6 da cho thiy: toan bo ndi tht trong
hang (trir mot s it nhil thir sinh) déu c6 thanh phan 1a d4 basalt, da dugc thanh tao dong sinh v6i qua trinh
phun trao - ngudi lanh dung nham basalt. Dau vét cac dong chay dung nham trong hang chu yéu phan anh
huéng ctia dong dung nham duoc bt ngudn tir nii lira Chu B’Luk. DAu vét cac vom tu khi, huéng thoat
clia cac bot khi, nhii nguyén sinh xién chéo (léch hudng trong luc theo chiéu giam ap, do vom tu khi pha
v tran hang), ho dung nham, dau tich cac dong dung nham chay ngugc v.v., déu phan anh rat rd co ché
thanh tao “thoat khi - co rat thé tich” ciia cac hang dong dung nham. Céc thanh tao “men dung nham” va
cac thé hé 16p bam trén tran/tuong hang 1a nhimg minh chimg rd nét cho cac pha phun trao dung nham sinh



sau chay vao 1ong hang, bam dinh, lam tai nong chay va men héa d4 basalt trén trin/tuong hang ma chi
trong cac hang dong ddng sinh véi hoat dong niii lira (ngudn gde nguyén sinh) méi c¢6. Con 1y do nude mua
da “bién mat” khoi bé mit sau nhitng tran mua 16n 1a do nudc da ti€u thoat theo hé théng khe nat day dac
trong cac tap da basalt 16 hong & bé mat khu vuc nay.

- Vé nguon goc tdng tram tich & cira hang C6.1: Co mdt quan diém ban dau timg cho ring tang tram
tich day 1,85m trong hé khai quat hang C6.1 1a do nudc mua da dua cac vat liéu phong hoa tir phia trén ctra
hang xuong, dan dan tich tu lai, tao nén ting tram tich nay. Qua trinh tich ty tram tich ty nhién nay duoc
gia thiét 1a da xay ra dong thot voi giai doan nguoi tién sur cu trd tai day. Tuy nhién, két qua khai quat va
nghién ciru cho thay rang tt ca nhimng vat cht c6 trong tang vin hoa, bao gdm cic cong cu d4, manh tudc,
hai cbt, cac di ton vat chat hitu co (xuong dong vat, vo nhuyén thé V.V.) déu do con nguoi dua vao hang,
cung véi cac san pham dao thai trong hoat dong sinh ton kéo dai hang ngan nim di tao nén ting vin
hoa/tang trim tich nhan sinh nay.

- Cdc van dé vé nhdn ching hoc, nguén goc va sw chiém cu cia cw ddn tién sir trong hang C6.1: Vvé
nhan chung hoc, theo phan tich giai phau hoc, bude d4u cho thay: cac hop so dugc khoi phuc rat gan voi
so ngudi Uc (thd dén) va ciing gan vai so ¢ Mai ¢a Nude (vian héa Hoa Binh), Con ¢ Nguwa (thoi dai Da
moi Viét Nam) v.v., nhung lai khac xa nguoi Mongol, va Ban Chiang (Thai Lan...). Trong s6 cac bg di cot
khai quét dugc, c6 di cbt ciia Mo 1 va Mo 5b ¢6 chiéu cao ~1,85m 1a diéu chua timg gip ddi voi cac di cbt
ngudi ¢ ¢ Viét Nam. Chiéu cao nay chi twong ing voi cac cu dan Negro. 6 1a cau hoi hoc baa cho cac
nha nghién ctru va doi hoi phai tiép tuc tién hanh cac nghién ciru sdu hon. Nghién ciru vé nhan ching hoc
ngudi cd doi hoi phai co dau tu lon, tién hanh cac phép phén tich hién dai nhu DNA tir xuwong, tir dat va
cac phan tich hién dai khac rat ton kém. Hop tac song _phuong gitra Bao tang Thién nhién Viét Nam
v6i Trung tm Geogenetics (Pan Mach) trong tuong lai gan s& 1am sang to van dé nay.

5. Két luan va kién nghi:

- Céc két qua phat hién va nghién ctru trén day di xac 14p hé thong hang dong nui lira Krong N6 ¢6 gia
trj ndi bat toan cau. Tuy vay, ddy méi chi 13 két qua so bd mang tinh khoi dau, khai mé va dinh huéng
nhiéu vin d& nghién ctru méi chuyén mon da nganh/lién nganh lién quan nhu: dia chat hoc - sinh hoc - nhan
chung hoc va du lich; bao ton di san va khai thac phat huy céc gia tri di san cho su phat trién bén viing trong
lién két ving va hoi nhap.

- Hang dong nui lia Krong N6 rat co gia tri khoa hoc va thyc tién. V& mat khoa hoc: day 1a mot bao
tang ngoai troi vé cac DSPC hang dong nui ltra, 14 bd gido cu truc quan thién nhién sinh dong cho cong tac
nghién clru, giang day va hoc tap trong nhiéu linh vyc ty nhién (dia chat, da dang sinh hoc, cb dia 1y, bién
d6i khi hau v.v.) va vin hoa (di tich tién sir, nhan chung hoc, lich sur phat trién con nguoi 6 Tay Nguyén
n6i riéng va khu vuc Dong Nam A noi chung). Vé thyc tién, hang dong nui lira & day 1a diém nhan déc biét,
thu hat cong dong trong nudc va qudc té dén nghién ciru, hoc tap, tham quan thudng ngoan; la ngudn tai
nguyén rat gia tri dé khai thac du lich, phat trién bén viing kinh té xa hoi.

- Can c6 cac bién phap bao vé bao ton khan cép di san hang dong nui lira Krong N6 va sém dau tu
nghién ctru, xt 1y d6 an toan hang ddng trude khi mé cira don khach tham quan.

- Can tiép tuc ddy manh cong tac tuyén truyén, ning cao nhan thirc cong dong vé bao ton va khai thac
di san & CVDC Pik Nong.

- Can tiép tiép tuc dau tu trién khai cac nghién ciru chuyén nganh, da nganh, lién nganh lién quan dén
hang dong nti Itra Krong N6 dé phuc vu t5t nhat cong cudc bao tdn va khai thac hiéu qua di san 6 CVDC
Pik Nong.

(Bai viét nay 1a két qua thuc hién d& tai TN17/T06, thuoc Chuong trinh Tay Nguyén giai doan 2016 -
2020).
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