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CO CHE TROI LO CUADAYNUI CON VOI

I. NANG VA TROI LO

Trong c6c vin liQu khoa hoc r,€ Trli Dil
thudng xudt hicn thuAt ngfi ndrry Qbi nghia lr?rr

d)ng ndng l€n) 6p dung cho doi tuong nghiOn cfu,
vi du ttdrtg tdn ki€ir tcto chi vAn dOng nAng (cua bd

mat dia hinh, cua khoi de...) trong thoi ky tan kien

tao, hay kh6'i ndng chi mOt khoi cdu trfic c6 r'Arr

dOng nAng chiOm uu the trong lich sti phat trien dia

chait cria n6,... KhAi ni€m ttit'tg rr)1,hay bi nhAm lAn

vdi khiri niOm tudi b lA m6t thuAt ngf c6 nOi dung

kh6c cfing duoc su dung rong rdi trong dia chAt SLr

nhdm lAn gifa hai khii ni€m ni1'khI pho bien trcn

the gi6i v) di duoc England & Molnar chi 16 [3],
nhung gdn dAy o Viet Nam vAn gip nhing nhCrn

len tudng tu []l Trong bli b6o niy, ching toi

muOn linr rd n6i dung hai khii nidm rdtt dottg

ttdng ctia b4 ndt dia hitth vd, clLtit tritth tr6i 16 di
duoc c6Lc nhA khoa hoc su dung khi nghiOn cuu

DAy Nfii Con Voi (iLtu j' : DAy Nii Con Voi li ten

ricng cria nr6t don vi cliu truc dia chai nirr kep
gila drit gAy SOng H6ng r,) ditt gAy SOng Chd1,, vi
vAy phii duoc vidt hoa de phan bi€t r,6i dA1, nfi1

Con Voith6ng thuong).

Hien nay tren thc gioi khii nidm ndttg vit u'6i 16

duoc hieu nhu sau :

l)Vtin d)ng ndng ctia b€ ntcit dia lrinh (surface

upliftl li dich chuyen theo phuon-r thing dung
(nguoc v6i hudng trong luc) cua bd rnit Trhi Ddt
so v6i mat geoid. Nhu vA), slr thay deii do cao cia
dia hinh so voi muc bien la bierr do vin dong nAng

cria n6. Vdn cl6ttg ndng cicr dd (uplitt of lock),
cfing tLrdng tu, phdi duoc hieu ld su dich chuyen

tuong dOi cria khdi dl d6 theo phuong trong luc so

vdi mdt geoid.

2) Qud trilth trdi /d (exhumation) ld su dich
chuyen ctja d6 theo phuong thdng dirng (nguoc

hudng vdi trong luc) so vdi bd mat Tr6i Dat tbd
mat dia hinh). Qui trinh trdi lo cua dir co thc lA ket
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cluii cila quir trinh brjc ntdrt (erosiorr), hoac c6 the l)
kct quri cua cic c1u6 trinh ki€it tcto. Trong thLtc tO,

clui trinh trdi lo d6 li kci quri tdng htro cua cic quh

trinh ni1,.

Qu6 trinh b6c mon c6 t6c dung lim l0 circ dl bi
chon vui dudi sau, nghia li qu6 trinh b6c mdn dI
ldm trdi lO c1c dl d6. Su trdi l0 n)y dLtoc goi li n'dl

16 b6c nbn. Cic qul trinh kiOn tao cfrng l?im tr<iil6
c'ac d'a thOng qua c:ac quA trinh bi€h dang ddo (r,i

du c6.c clLt/t trilth chdy cldo trong citc ddi trudt) hoac

do chc hoat dOng dft gAy thuAn. Trdi l0 do chc qulL

trinh ndy, dtroc goi ld tr6i 16 ki€it tcto. Trdi l0 b6c

mon v) tr6i lo kiOn tao duoc coi l) hai thdnh vion

biOrr (end mernber) cua clc co che tr6i 16 trong
thuc t€ dia chit.

De x6c dinh biOn do rring cua ntOt drein cdn

phrii do dac stJ thay deii dO cao cria n6 (so v6i muc

bien). Muon x6c dinh bi6n dO nAng ciia bd mit Tliri
Ddt (dia hinh) tren rnOt diOn tich ndo d6 doi hoi
phtii do dac srr thay ddi dO cao cia ttit cd c'ac di€ln
trOn bd mit cua diOn tich d6. Ch; nhfng ncri c6 tOc

dO b6c rnon bing khOng, biOn dO nAng cLia bd mat

nri1, 11.,61 phiin 6nh drlng biOn do naug cua khu vuc
(tfc lI bicn do nang ciia cAc khoi da). De x6c dinh

tOc dO nAng cLia bd mat nguoi ta thuong dua vl)o

c6c trArn tich l6ng dong trong cluir tlinh nAng rli
c6c trdrn tich d6 cho ph6p x1c diuh duoc d0 cao

crja bd mat lirc 116 thinh tao (vi du trdrr tich cic
thdrn bion, thdm song...), vi tueii (tinh bing nam)

cua chfrng. Ngudi ta con co the dua viio cic di tich
cei sinh, dLtoc su dung nhu mot cong cu cej khi hau,
de x6c dinh su thay deii do cao cei, tD d6 xirc dinh

tOc dO nlng cua bd mAt.

Bi0n dO trdi 16 cria dir dLtoc x1c dinh nhd vao

c6c tinh Ioitn dia lp (geobarornetry) cua dh. Neu

biOt duoc gradient dia nhiOt cua khu vuc, ciic tinh
toin dia nhi€t (geothermometrl,) cua dA cittg giup
x6c dinh duoc bien d0 tr6i l0 cua n6. CAc tinh toiu



dia dp vd dia nhi€t chci ph6p x6c dinh duoc biOn dO

tr6i 10, vd nOu ket hqp vdi tudi ddng vi ph6ng xa
(tru6c dAy goi ld tueii tuyct doi) cria clc kho6ng vAt

c6 trong d6 s6 cho ph6p tinh to6n duoc tdc d0 trdi
lO cria chilng. Nhu vay tOc dO trdi 16 khOng hd chria
dung th6ng tin.vd tdq dO nAng bd mat (dia hinh).

II. CO CH6 TRdI IO CUADAYNUI CoN VOI

Qu6 trinh trdi 16 cria DAy Niri Con Voi (DNCV)
c6 thd tim thdy trong c6c nghion ciru ciia chirng toi

16, 7l vA c6 thd t6m tdt lai nhu sau : DNCV d6 trrii
qua 23 km trdi lo hau bich chdt. Qu6 trinh tr6i lO

c6 toc d0 phi tuych, gi6m ddn tri 10 mm/nam, qua

3 rnm/ndm, I mm/nam trong khodng thdi gian 3l-
24 tr.n. Lich sti trdi lo sau 24 tr.n chua duoc nghiOn

criu chi tiOt, nhung toc dO trdi 16 trung binh trong
khoing thdi gian ndy chi xap xi 0,15 mm/nam [6].
Qu6 trinh trdi 16 ndy dtroc tli tao dua tren c6c do

dac, tinh toln c6c didu ki0n 6p suat - nhiOt dO cho

c6c d6 bi€h chdt DNCV trcn cd s6 6p dung c6c dia
nhiOt - 6p k0 vd turii nguOi lanh ciacic kho6ng vAt

tao d6 [6,71. C6 thd phAn biOt hai giai doan trong
lich sri'trdi lo hau bicn chdt cria DNCV :

l) Giai doan thtt nhdi c6 tdc dO trdi lO cao

trong khoing thoi gian 3l-24 ftiAu nam tru6c dAy.

2) Giai doan thft hai c6 toc dO trdi lo thap
(trung binh 0,15 mm/nam) trong khoiing thoi gian

ti 24 tr.n dOn nay.

Hai giai doan tr6i lo trOn dAy tuong fng vdi hai

doan kh6c nhau tr€n duong cong P-T-t cua DNCV
(xem hinh I trong [6]) vd c6 16 ch0ng duoc chi phOi

bbi citc co chc trdi lO kh6c nhau. Giai doan th0

nhdt tuong ung vdi doan duong cong gitim dp -

ddng nhi€t, con giai doan thrl hai tuong ung vdi
doan dudng cong gidm nhi€r gdn nhr ddng dp :;ran

girin d6 P-T (hinh I trong 16l). Ve mat thdi gian,

giai doan trdi 16 thir nhat xay ra d6ng thdi voi qu6

trinh truot bing tr6i cila ddi trudt Song Hdng, vA

tuong ung vdi qui trinh ngu6i lanh nhanh cua c6c

khdi gnei tao nOn d6i truot nny [61. Tdt ci c6c dic
di€m niy cho ph6p kh6ng dinh co chd trdi 16 kiOn

tao cho DNCV trong giai doan thri nhdt. Tdc d0

trdi l0 cao (c6 thd dat d€n tron 10 mm/nim), vd

tLrong ftng li t6c do nguoi nhanh (c6 thd dat den

300 'C/tr.n), dac trung cho co ch€ trdi lo kicn tao

[21. Nguoc lai, toc d0 trdi l0 tht'p, tudng fng vdi
duong cong girim nhiOt gdn nhu ding 6p (vA tuong
irng vdi tOc dO nguOi lanh chAm. khoing I -4 "C/tr.n)

ddc trung cho cdc d6 trdi l0 theo co che b6c mdn

l2l. Giat doan trdi l0 thir hai, kd tri sau 24 tr.n
trudc dAy, cua DNCV 16 rdng c6 dlc didm gdn gfri
vdi co chO trdi l0 b6c mon. Dic di€m trdi lO vdi
tdc dO phi tuy€n tudng tu nhu cua DNCV cDng dl
duoc b6o c6o cho nhidu noi tr€n the gioi (vi du

[5]), va phD ho-p vdi cfrc rnO hinh vd c6c ddi bicn
chdt khu vqc ciia Rngland & Thompson [41.

III. TFIAO LUAN VA TRAO D6I

Trong cOng trinh "C6c bAc dia hinh dAy Con
Voi vd dac diem nAng tAn kien tao' ctia tr Dfc An
vd cOng su IJ, tu "g6c dd dia mao" c6c tlc gid dl
ph€ ph6n vA phri nhan qu6 trinh trdi 16 cria DNCV
do ch(rng tOi tAi tao ; cdc tic gi6 cho rlng "didu

kiOn ti€n quycl dd c6 qu6 trinh trdi 16 ld : toc d6
ndng (N) = tdc dQ b6c nbn (B)' . Nhu dd trinh bdy
tron day, qu6 trinh b6c mdn khong hoin todn ddng
nghia vdi qu6 trinh trdi 10, vi do d6 trong trucrng

hqp tring qu6t, toc do b6c mdn khong ph6i li toc
d0 trdi 16. CIng nhu mot so nhd nghion ciru khdc
cho rAng sq tang lcn trong tdc do trdi 16 phrin 6nh

su gia tdng vd dO cao cua b€ mit (dia hinhl. c6 l0
ho dua trOn co so cho ring tOc dd b6c mon nhin
chung ting l€n cung v6i dd cao cfa dia hinh. Gid
dinh d6 c6 the drlng trong m6t sd trudng hgp,
nhung c6 hai ljr do cho thf,y kh6 c6 th6 lp dung n6
trong truong hqp tring qu6t. Thf nhdt, toc dO b6c
rndn phu thudc vdo nhi6u yOu tO chri khOng phdi

m6t minh dO cao cria dia hinh. Thrlr hai. tr6'i 16

khdngphdi do duy nh6i b6c mdn gAy ra. Ngoii co
chO b6c mon con c6 c6c co ch€ trdi lo kicn tao nhu
dd trinh bdy tren day. R6 Ldng "tu g6c dO dia mao",
v) vdi su d6ng nhdt hai kh6i ni0m b6c mon vA tr6i
fO, c6c tic giit lll da khong the ly girii duoc qu6

trinh trdi 16 phi tuyeh cria DNCV trong giai doan
thir nhdt (giai doan trdi lo kich tao). Tuy nhi€n,
giai doan trdi 16 thri hai, khoring tir 24 tr.n tro lai
day (giai doan trdi l0 b6c mon), toc d0 trdi l0 trung
binh cua DNCV theo tinh to6n ciia chirng t6i l)
0,15 mm/nam [6]khe phn hqp vdi "tdc d0 nAng tAn

kion tao' cria c6c t6c giri trOn tinh to6n cho DNCV
trong khoring 7 tr.n cuOi cnng [ ].

Trong cOng trinh dI dAn trOn day lll, c\c tiac

gid cdn nhan x6t vd tueii cria qui trinh bi€n chit
DNCV bang c6ch dAn lai !' kien cua mOt sd nhi
nghiOn ciru kh6c cho rang tudi bien chdt d6 (bieh

chdt cao A DNCV) khOng du6i 1.500 tr.n, mac du

cic nghiOn ciru mdi day khang dinh co mat m6t
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pha bidn chCt cao tAc dOn circ khoi gnei thuoc

doi truot Song Hdng xAy ng D0 Tam (k-horing

2?--35 tr.n trudc) (xem chi tiOi trong [7]). Dey ln
mOt chu dd dA gay nhidu tranh luxn. r'd:o

circ quan s6Lt tAng cu6i kOi "Neogen' n d6.

bien chAt crla DNCV de kdt luan vd t chii
ld khOng thoii d6ng, boi vi tucji xirc dinh cho c6c

thdnh tao Neogen niy ld tutii tuong doi. r'i chua co

tueii tuyct ooi (tinh bang nlm) cho chring. Quan h0

phu bdt chinh hqp cua trdm tich Neogen l0n cAc di
6icn ctrdt DNCV chi ld bing chung khing dinh tuoi

bi€iz chnt c6' hon tudi ldng tri'n tich Neogen ni.v

Ky Neogen k6o dii tn 23.5 tr.n don 5.3 tr.n. Chua

c6 mOt cOng trinh nio cOng bo vd tueji (tinh bing
nim) chinh x6rc cho circ tdng trim tich dang x6t

tuong ring vdi khoing nlio cla Neogen, uhuu-c ro

ring chung cla duoc thAnlr tao muon hon sau giui

doan tr6i lO thri nhdt cria DNCV (sau 24 tr.n), r'A c6

16 dI thlnh tao vio cudi Neogen liOn cluan vdi viOc

thirrh tao cic "dia hAo" do qu6 trinh ddi htdng

cl'ntydn rlich bdttg trdi sang clttr,-?'tt clich bdttg phdi

cua ddi dirt gAy SOng H6ng vio khoiin-c 5-6 tr.n
trudc. Ngoii pha bien chdt cao Iicn quan v6i cluil

trinh bieh dang truot bang tr6i cua doi truot SOng

Hdng dI dutvc nhidu nhi n-shien cuu thur nhan,

lich su bien chit trudc D0 Tam cua DNCV hien

vin cdn de ngo. Chirng tOi hy vong se c6 dip dtroc

quay lai vdn dd rrly trorrg rnOt nghi€n cuu kh6c

(cOng trinh dang duoc tiOn 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
metamorphism reached. The post-exhumation

history shows two different stages: rapid

exhumation rates between 31 and 24Ma, 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{ paths. Furlhermore, 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 estimaied for the Con Voi mountain from

the end of Miocene (ca. 7 Ma) by another authors.
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