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. NANG VA TROI LO

Trong cic van lieu khoa hoc vé Trii Dat
thuong xudt hién thut nglt ndng (voi nghia vdn
dong ndng lén) ap dung cho doi tugng nghién clu,
vi du ndng tan kién tqo chi van dong nang (cua bé
mit dia hinh, clia khéi dd...) trong thoi ky tan kién
t20, hay khoi ndng chi mot khéi cdu trac co van
dong nang chi€m uu the trong lich st phat trién dia
chit clia no,... Khai niem ndng nay hay bi nham lan
vOi khai niem #r67 16 12 mot thuat nglt ¢ noi dung
khac ciing duoe sit dung rong rdi trong dia chat. Su
nhdm 1an gilta hai khai niém nay kha pho bién trén
the gi¢i va di duoc England & Molnar chi 13 [3],
nhung gdn day ¢ Viét Nam van gap nhiing nhidm
lin twong tu [1] Trong bai bao niay, ching toi
muon lam rd noi dung hai khai niém vdn dong
ndng cua bé mdt dia hinh va qud trinh troi 16 di
dugc cic nha khoa hoc st dung khi nghien ciu
DAy Nai Con Voi (luu § : Dy Nai Con Voi la tén
rieng clia mot don vi cdu trac dia chdt ndm kep
giita dirt gdy Song Hong va dat gly Song Chay, vi
vay phdi dugc viét hoa dé phan biét voi ddy nii
Con Voi thong thuong).

Hien nay trén thé gigi khii niem ndng va 1roi (9
duoc hiéu nhu sau :

1) Vién dong nang ciia bé mdt dia hinh (surface
uplift) 1a dich chuyén theo phuong thing dirng
(nguoc véi huéng trong luc) cua bé mat Trai Dat
so v&i mat geoid. Nhu vay su thay déi do cao cua
dia hinh so v&i muc bién 1a bién do van dong nang
cta no. Vdn dong ndng cua dd (uplift of rock),
cling tuong tu, phai duge hiéu la su dich chuyén
tuong doi clia khai da do theo phuong trong Iue so
vai mat geoid.

2) Qud trinh tréi 16 (exhumation) la su dich
chuyén cta da theo phuong thang dimg (nguoc
hudng voi trong luc) so voi bé mat Trai Dat (bé
mat dia hinh). Qua trinh trdi [0 clia dé co thé 1a ket
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qua cta qua trinh béc mon (erosion), hodc ¢6 thé 1a
két qua cua cac qua trinh kién rao. Trong thuc t€,
qua trinh tréi 10 da 1a ket qua tong hop cua cac qui
trinh nay.

Qua trinh boéc mon ¢d tic dung lam 16 cac da b
chon vii dudi siu, nghia 14 qua trinh boc mon di
lam tréi 6 cac da d6. Su tréi 10 ndy dugc goi 14 1ot
16 béc mon. Cac qua trinh kién tao cling 1am tréi 16
cic da thong qua cac quéa trinh bién dang déo (vi
du cac qud trinh chay deo trong cac doi trugt) hoac
do cic hoat dong dut gdy thuan. Tréi 16 do cic qua
trinh ndy duge goi 14 trdi [ kién tao. Tréi 16 boc
mon va trdi 16 kién tao dugc coi 1a hai thanh vién
bien (end member) cla cic co ché tréi 16 trong
thuc t€ dja chit.

Dé xac dinh bien do nang cla mot diem cin
phai do dac su thay d6i do cao clia nd (so véi muc
bién). Mudn xac dinh bién do nang cua bé mat Trai
Dit (dia hinh) tréen mot dien tich nao do doi hoi
phai do dac su thay déi do cao cua dt cd cac diém
trén bé mat clia dién tich do. Chi nhiing noi ¢o t6¢
do boc mon bang khong, bien do nang cua bé mat
nay mai phan anh ding bién do nang cia khu vue
(ttc 12 bien do nang cla cac khoi da). Dé xic dinh
toc do nang cla bé mit ngudi ta thudng dua vao
cac trdm tich ling dong trong qui trinh nang ma
cac trdm tich d6 cho phép xéc dinh dugc do cao
cla bé mit [ic nod thanh tao (vi du trdm tich cac
thém bién, thém song...), va tudi (tinh bing niam)
cla ching. Ngudi ta con c6 thé dua vio cac di tich
¢6 sinh, duoc st dung nhu mot cong cu ¢o khi hau,
dé xac dinh su thay doi do cuo co, tir d6 x4c dinh
toc do nang cua bé mit.

Bien do tréi 10 cla da duge xac dinh nhd vao
cic tinh toan dia dp (geobarometry) cua da. Néu
biet duoc gradient dia nhiét cua khu vuc, céac tinh
toan dia nhiét (geothermometry) cua da cling gitp
x4c dinh duoc bien do tréi 10 cua no. Cac tinh toin



dia dp va dia nhiér cho phép x4c dinh duge bien do
tréi 10, va néu két hop voi tudi déng vi phong xa
(truGc day goi la tudi tuyét doi) cua cac khoang vat
¢6 trong da s& cho phép tinh toan duoc téc do troi
16 clia chiing. Nhu vay téc do tréi 16 khong hé chira
dung thong tin vé t6¢.do nang bé mat (dia hinh).

II. CO CHE TROI LO CUA DAY NUI CON VOI

Qua trinh trdi 16 cua Day Nii Con Voi (DNCV)
¢6 thé tim thdy trong cac nghién citu cia chang toi
[6, 7] va ¢b the tom tat lai nhu sau : DNCV d4 trai
qua 23 km réi 16 hau bién chat. Qua trinh tréi 10
c6 toc do phi tuyén, giam dan tir 10 mm/nam, qua
3 mm/nam, | mm/nam trong khodng thdi gian 31-
24 tr.n. Lich st troi 10 sau 24 tr.n chua duoc nghién
ciru chi tiét, nhung t6c do tréi 1o trung binh trong
khodng thoi gian ndy chi xap xi 0,15 mm/nam [6].
Quaé trinh tréi 10 nay duoc tai tao dua trén cac do
dac, tinh toan cic diéu kién ap sudt - nhiét do cho
cac da bién chdt DNCV trén co sd dp dung cic dia
nhiét - ap k& va tubi ngudi lanh cla cic khoang vat
tao da [6, 7]. Co thé phan biét hai giai doan trong
lich stt tréi 1o hau bién chat cia DNCV :

1) Giai doan thir nhdt ¢6 t6c do tréi 10 cao
trong khoang thoi gian 31-24 trieu nam trude day.

2) Giai doan thit hai c¢6 t6c do tréi 10 thap
(trung binh 0,15 mm/nam) trong khodng thoi gian
tir 24 tr.n dén nay.

Hai giai doan troi 10 trén day tuong tng voi hai
doan khéc nhau trén dudng cong P-T-t cua DNCV
(xem hinh 1 trong [6]) va c6 1€ ching dugc chi phai
bdi cic co ché troi 10 khic nhau. Giai doan thr
nhdt trong Gng voi doan dudng cong gidm dp -
ddng nhiét, con giai doan thit hai twong Ung voi
doan duong cong gidm nhiét gdn nhw déng dp trén
gian d6 P-T (hinh 1 trong [6]). V& mat thoi gian,
giai doan tréi 10 thr nhat xay ra déng thdi voi quéa
trinh trwot bing trai cia doi truot Song Hong, va
tuong (ng v&i qua trinh ngudi lanh nhanh cia cac
khdi gnei tao nén ddi trugt nay [6]. Tt cd cac dac
diém nay cho phép khing dinh co ché tréi 1o kién
tao cho DNCV trong giai doan thir nhat. Téc do
tréi 10 cao (co thé dat dén tréen 10 mm/nidm), va
tuong (ng 1a t6c do ngudi nhanh (c6 thé dat den
300 °C/tr.n), dic trung cho co ché tréi 1o Kién tao
[2]. Nguoe lai, t6c do tréi 10 thdp, tuong tng voi
dudng cong gidm nhiét gdn nhu dang ap (va tuong
(g v&i toc do nguoi lanh cham, khoang 1-4 °C/tr.n)

dac trung cho céc dé trdi 19 theo co ché€ boc mon
[2]. Giai doan tréi 16 thir hai, k€ tir sau 24 tr.n
trrdc day, cua DNCV rd rang ¢6 dic diém gin gili
v6i co ché tréi 16 boc mon. Piac diém tréi 10 véi
toc do phi tuyén twong tu nhu ciia DNCV ciing di
dugce bao c4o cho nhiéu noi trén thé giGi (vi du
[5]), va phu hgp voi cAc mo hinh vé cac doi bien
chdt khu vuc clia England & Thompson [4].

III. THAO LUAN VA TRAO DOI

Trong cong trinh "Cac bac dia hinh diy Con
Voi va dac diém nang tan kién tao" ctia Le Dirc An
va cong su [1], tr "gbe do dia mao” cc tac gia dd
phé phan va phi nhan qua trinh tréi 16 cia DNCV
do ching toi tai tao ; cc tic gid cho ring "diéu
kién tien quyét d€ c6 qua trinh tréi 16 1a @ 1éc do
ndng (N) = 16c dé béc mon (B)". Nhu d3 trinh bay
trén day, qué trinh boc mon khong hoan toan déng
nghia vGi qué trinh tréi 10, va do do trong truong
hop t6ng quit, t6c d6 boc mon khong phai 1 téc
do tr6i 10. Ciing nhu mot s6 nha nghién clru khic
cho rang su tang lén trong t6c do tréi 16 phan anh
su gia ting vé do cao cua bé mat (dia hinh), c6 1&
ho dua trén co s& cho ting toc do boéc mon nhin
chung ting lén cing v&i do cao cla dia hinh. Gia
dinh d6 c6 thé ding trong mot s6 trudng hop,
nhung c6 hai 1§ do cho thay kho ¢o thé ap dung n6
trong trudong hop téng quat. Thit nhit, e do boc
mon phu thudc vao nhiéu yéu t6 chit khong phai
mot minh do cao cua dia hinh. Thit hai. £réi 1¢
khong phai do duy nhat béc mon gay ra. Ngoai co
ché& béc mon con ¢b cac co ché tréi 10 kién tao nhu
dd trinh bdy trén day. RS rang "tir goc do dia mao”,
va v6i su dong nhat hai khai niém boc mon va troi
10, cic tac gid {1] da khong thé ly giai dugc qué
trinh tréi 16 phi tuyén cia DNCV trong giai doan
thir nhat (giai doan tréi 10 kién tao). Tuy nhién,
giai doan tréi 10 thir hai, khodng tir 24 tr.n trg lai
day (giai doan troi 10 boéc mon), téc do troi 10 trung
binh ciia DNCV theo tinh toan cua ching toi la
0,15 mm/nam [6] kha phit hop véi "téc do nang tan
kién tao" cla céc tac gia trén tinh toan cho DNCV
trong khodng 7 tr.n cudi cang [1].

Trong cong trinh di dan trén day {1], cac tac
gia con nhan xét vé wdi cha quéa trinh bién chal
DNCV bing cach dén lai ¥ kién clia mot s6 nha
nghién ciru khac cho ring tuéi bién chat do (bién
chdt cao & DNCV) khong dudi 1.500 tr.n, mic di
cic nghien ctu moi day khang dinh c6 mat mot
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pha bign chdt cao tic dong dén cic khdi gnei thuoe
dai truot Song Héng xdy ra trong e Tam (k hoang
22-35 tr.n trudc) (xem chi tiét trong [7]). Day la
mot chil dé dd gay nhiéu tranh luan. Chi dua vao
cic quan sit tdng cudi ket "Neogen" phu frén da
bién chat cia DNCV d€ két luan vé tudi bién chat
12 khong thoa dang, bdi vi tudi xac dinh cho céic
thanh tao Neogen niy 12 tudi tuong doi. va chua co
tudi tuyét d6i (tinh bing nam) cho ching. Quan he
phii bat chinh hgp clia trdm tich Neogen len cic da
bien chdt DNCV chi la bing chimg khang dinh tudi
bién chat cé hon tudi ting tram tich Neogen nay.
Ky Neogen kéo dai tir 23.5 tr.n dén 5.3 tr.n. Chua
cb mot cong trinh ndo cong bé vé tudi (tinh bing
nam) chinh xic cho cac ting tram tich dang xet
twong Gng vdi khoang nio cua Neogen, nhung ro
rang ching da dugc thanh tao muon hon sau Qi
doan tréi 10 thit nhat cia DNCV (sau 24 tr.n), vacod
1& da thanh tao vio cudi Neogen lién quan vai viée
thanh tao cac "dia hao" do qua trinh ddi hudng
chuyén dich béng trdi sang chuyén dich bang phdi
clia doi dat gdy Song Héng vao khoang 5-6 tr.n
trudc. Ngoai pha bién chat cao lién quan voi qui
trinh bién dang truot bing trai cua dgi truot Song
Héng di duge nhiéu nha nghién clu thia nhin,
lich st bién chat truge De Tam cia DNCV hign
viin con d€ ngd. Ching toi hy vong s€ co dip dugc
guay lai van dé ndy trong mot nghién ciu khac
(cong trinh dang dugc tién hinh).
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SUMMARY
Exhumation mechanisms of the Day Nui Con Voi

The Day Nui Con Voi (DNCV) has exhumed a

total amount of 23 km, since the peak
mstamorphism reached. The post-exhumation
history shows two different stages: rapid

exhumation rates between 31 and 24 Ma, and slow
exhumation rates after 24 Ma. The first stage is
characterized by its non-linear rates of exhumation,
and corresponds to the isothermal decompression
in P-T-t paths. Furthermore, the exhumation in this
stage was coeval with the left-lateral strike-slip
displacement of the Red River shear zone. This is
strongly suggested that the first exhumation stage
of the DNCV has been driven by tectonic
mechanisms. The second stage after 24 Ma
correspondent to near-isobaric cooling in P-T-t
paths, has an average exhumation rate of 0.15
mm/yr, and is interpreted to be driven by erosion
mechanism. This slow exhumation rate (0.15
mm/yr) is generally consistent with the "uplift rate"
recently estimated for the Con Voi mountain from
the end of Miocene (ca. 7 Ma) by another authors.
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