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Major-element geochemistry of Miocene sedimentary rock and modern
river sediment samples in the Ba River basin, South Central Vietnam are
utilized to assess the degree of chemical weathering in the Miocene and
the present time. Sediment samples were analysed by X-ray fluorescence
(XRF) spectrometer show that Miocene sedimentary rocks contain higher
Si0; and K;O, but lower Fe;03; TiO;, MgO, NazO, MnO, CaO, P;0s than
modern river sediment. Major-element geochemistry indicates that
Miocene sedimentary rocks and modern river sediment are characterized
by stronger depliption of Ca, Na and Mg than K and Si during the chemical
weathering in this river basin. The similar relative depleption of Na, Ca,
Mg, Si and K between modern river sediments and sedimentary rocks
indicate not much deffirent the intensity of chemical weathering in the
Miocene and the present time. The chemical index of alteration (CIA) alter
from 69 to 93 in Miocene sedimentary rocks (average 74) and from 69 to
78 (average 77) in morden river sediments, indicating moderate chemical
weathering in the Ba River basin in the Miocene and the present time.
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Mtrc d6 phong hoa hoa hoc & lru vuc séng Ba, Nam Trung Bd
dwa trén nghién ctru dic diém dia héa nguyén to chinh trong
tram tich séng hién dai va da tram tich

Pham Nhw Sang!*, Nguyén Tién Diing?, Khwong Thé Hung?, Pham Thi Thanh Hién,
Ta Thi Toan?, Vo Thi Cong Chinh?

1 Khoa Khoa hoc va Ky thudt Pia chdt, Truong Pai hoc M6 - Pia chdt, Viét Nam
2 Phong Xudt bdn, Trwong Pai hoc M6 - Dia chdt, Viét Nam

THONG TIN BAI BAO TOM TAT
Qud trinh: Pia hé 51 t6 chinh tir cde méu dd tram tich tudi Mi y tréim tich
Nhan bai 16/11/2019 ia hoa nguyén to chinh tir cdc mau dd trdm tich tudi Miocen va trdam tich
)€ séng hién dai & lvu virc séng Ba, Nam Trung Bé, Viét Nam dworc str dung dé
Sira xong 06/01/2020 ddnh gid mitc dé phong héa héa hoc & lwu vwre nay trong Miocen va thoi
Chap nhan dang 28/02/2020  gigm hién tai. Cdc mdu trém tich dwoc phdn tich bdng phwong phdp quang
Tir khéa- phd huynh quang tia X (XRF) cho thdy dd tram tich Miocen thuong chika SiO;
Phone héa héa h va K;0 cao hon va Al;03, Fe;03, TiO2, MgO, Na;0, MnO, Ca0, P05 thdp hon so
g hoa hoa hoc, P , A A S AN TrA Py , B e A ) /

Pia héa nguyén t5 chinh Vo1 tram t,ICh song hl.eI:l qul. So/lzleu Phan _l;zch d_ga hoéa nguyeén to chuzah trong
: > ’ dd tram tich Miocen va tram tich séng hién dai cho thdy sw di chuyén manh
Luu vy song Ba. mé ctia cdc nguyén té Ca, Na va Mg hon cdc nguyén t6 K va Si trong qud trinh
phong héa héa hoc. Sw suy gidm twong déi twong dong cua Na, Ca, Mg, Si va
K trong tram tich séng hién dai so v&i dd trdm tich Miocen cho thdy mirc dd
phong hda héa hoc trong thoi ky Miocen va thoi diém hién tai khdng cé sw
khdc biét I6n. Két qud tinh todn cho thdy chi s6 héa hoc thay doéi (CIA -
Chemical Index of Alteration) tir 60+93 (trung binh 74) trong dd tram tich
Miocen va tir 69+78 (trung binh 77) trong tram tich séng hién dai chirng
minh mirc dé phong héa hoa hoc trung binh & lwu v séng Ba xdy ra trong

giai dogn Miocen va thoi diém hién tai.
© 2020 Trwong Dai hoc M6 - Bia chat. T4t ca cic quyén dwoc bao dam.
1. M& dau hoa hoc (Galy and France - Lanord, 1999; Singh

and etal, 2005; Colin et al,, 2006; Liu et al,, 2007).

bia hdéa nguyén t6 chinh ctia vat liéu tram tich
1a sdn phidm cta qua trinh phong hdéa héa hoc,
ching c6 thé cung cap nhirng théng tin hiru ich vé
co ché cling nhw mirc d6 ctia qua trinh phong héa

*Tdc gid lién hé
E - mail: phamnhusang@humg. edu. vn
DOI: 10.46326/JMES.2020.61(1).09

Nhiéu cong trinh nghién ctu &ng dung dia hdéa
nguyén to chinh cua vat liéu tram tich trong danh
gia mirc do phong h6a héa hoc & cac lwu vuc sdng
xung quanh Bién Pong nhw séng Chau Giang, song
Hoéng, song Mekong va song Gianh & Nam Trung
Hoa va ban dao Pong Dwong, Philippines, Pai
Loan,... da thu dwoc nhitng thanh cong nhat dinh
(Liu et al,, 2007; Jonell et al,, 2016, Selvaraj and
Chen, 2006; Wang et al,, 2011; Liu et al, 2008,
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2009, 2012; Hu et al,, 2014). Nhitng nghién ctru
nay chi ra rang, mic do phong héa héa hoc dao
dong tir thip dén trung binh & Luzon, Philippines
(Liu et al,, 2009) va cac song nhé & Pai Loan (Liu
etal., 2008); mtrc do phong hoa trung binh & song
Chiu Giang, song Hong, song Mekong va song
Gianh & Nam Trung Qudc va Viét Nam (Liu et al.,
2007; Jonell et al., 2016); trong khi d6 & ban dao
Malay, Borneo va Sumatra cé mitc dd6 phong hda
héa hoc manh mé (Wang et al,, 2011; Liu et al,
2012). &' Viét Nam, viéc st dung dia héa nguyén td
chinh trong cac vat liéu tram tich dé xac dinh mirc
do6 phong héa héa hoc van con nhiéu han ché. Cac
c6ng b6é maéi chi tip trung vao mot sé tac gia ngudi
nwéc ngoai va tién hanh cha yéu & luu vuc séng
16m nhw séng Hong va séng Mekong (Liu et al,,

105°

158

2007). Chinh vi vy, viéc tién hanh nghién ctru dia
hda cac nguyén to chinh & luu viee song Ba la thiét
thuc va can thiét trong danh gid mirc d6 phonghda
héa hoc lwu viee song va nghién ctru 1ép vé phong
hoa.

Song Ba c6 dién tich thoat nwéc khodng
14x103 km?, chiéu dai 390 km va cung cip 1x106
tin vt liéu tram tich lo Ittng hang ndm cho Bién
Pong (Milliman and Farnsworth, 2011; Hinh 1 va
2). Phan thwgng lwu cua lwu vire séng Ba dwoc dic
trwng boi mot loat cic cao nguyén tiép giap véoi do
cao trung binh khoang 800 m (vung Tay Nguyén).
Lwu vire nay xudt hién chi yéu cac da bién chit, da
magma xam nhdp, d4 magma phun trao, va da
tram tich chiém dién tich nho (Hinh 2A). Theo
Tran Van Tri va Vi Khic (2009), cac da bién chat
dwoc x€p vao tudi Arkei dén Proterozoi c6 thanh

110° 115%E

Hinh 1. Vi tri Ivu vierc séng Ba & Nam Trung B9, Viét Nam.
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Sor do dia chdt lwu viee séng Ba, Nam Trung B9, Viét Nam dworc chinh stva tir bdn do dia chdt

1:500.000 (Trdn Pikc Lwong, Nguyén Xudn Bao, 1988). 1. Trdm tich Holocen; 2. Pd basal tuéi Neogen - Dé Tit;
3. Dd trdm tich tudi Miocen; 4. Dd phun trao tudi Mesozoi; 5. Pd xdm nhdp felsic tudi Paleo - Mesozoi; 6. Pd
bién chdt tudi tién Cambrian; 7. Séng. (B) Vi tri mau sir dung trong nghién ctru. MA. Méu dd tram tich Miocen
chita nhiéu andesit va ryolit; MF. Mdu dd trdm tich Miocen chita nhiéu felsic; MS. MGu trdm tich séng.

phdn khac nhau; cic d4 xdm nhdp granit,
granodiorit va diorit dwoc xép vao tudi Paleozoi
sém dén Mesozoi (Tran Pirc Lwong, Nguyén Xuin
Bao, 1988; Nam, 1998; Lan et al,, 2003; Nakano et
al, 2007; Lepvrier et al,, 2008). Cac da phun trao
c6 thanh phan chu yéu 1a andesit, ryolit, dacit va
felsit tudi Trias sém va tudi Kreta, chiing pht rong
rai & khu vwc nghién ctru (Nam et al,, 2001). ba
tram tich Miocen chira da cudi, da silic, da sét va
than xuit hién han ché doc theo séng Ba trong
Miocen gitra va mudn (Nielsen et al,, 2007). Khu
vuc ndy, da bazan xuit hién va bao phu cé tudi
Neogen - Dé tir (Hoang and Flower, 1998; Carter
etal, 2000; Hoang et al., 2013). Doc theo song va
bor bién phat trién chi yéu cac tram tich Holocen.
Trong bai bdo nay, dia h6a nguyén to chinh cta
cac da tram tich Miocen va tram tich séng hién dai
dwoc thu thap tir lwu viee song Ba & khu viec Nam
Trung Bo dé danh gia mirc d6 phong héa hda hoc

trong Miocen va thoi diém hién tai.

2. Cor so tai liéu va phwong phap

Téng cong 27 miu d4 tram tich Miocen (hé
ting Song Ba) duwoc thu thap & lwu veee song Ba va
dwa vao thanh phan vatliéu tram tich, chiing dwoc
phan chia thanh hai loai nhw sau: (1) miu da trim
tich Miocen andesit (thanh phan chii yéu c6 nguon
goc tir da phun trao andesit va ryolit - MA); (2)
mAu d4 tram tich Miocen felsic (thanh phan chu
yéu c6 ngudn goc tir da xAm nhép felsic - MF)
(Bang 1, Hinh 2B). MAu d4 tram tich Miocen dugrc
14y tlr hé ting s6ng Ba tai nhirng dién 16 ctia chiing
doc theo sdng Ba va 1y phan chwa bi phong héa.
Tai céc vi tri khac nhau doc theo séng Ba, 07 mau
tram tich s6ng hién dai (MS) dugc thu thip dé dai
dién cho cac trim tich cta lwu vuc nay (Bang 1,
Hinh 2B).
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Cac mau tram tich nay dwoc 14y & bé mit tram
tich doc theo hé thong song Ba va tranh su 6
nhiém ciling nhw tic dong tir hoat déng clia con
nguoi. Trong s8 d6, hai mau (SB13 va SB14) tir
phén thip hon cta kénh chinh dai dién cho cac
thanh phan trung lwu cia trim tich séng Ba; ba
mau (SB04, SB06 va SB15) tir kénh chinh va hai
mau khac (SB16 va SB29) tir nhanh ctia pham vi
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trung lwu dai dién cho méi trwong trung lwu cda
lwu vuce séng Ba. May huynh quang tia X - XRF
(PANalytical AxiosmAX wavelength dispersive X -
ray Fluorescence (XRF) spectrometer) dwoc st
dung dé phan tich thanh phan nguyén té chinh cta
tit cA cAc mAu d4 tram tich va trAm tich song tai
Phong thi nghiém cta Trwong Pai hoc Dong TE,
Thwong Hai, Trung Qudc.

Bdng 1. Thanh phdn nguyén té chinh trong mdu dd trdm tich Miocen va mdu tram tich séng hién dai &

luvu viee séng Ba.
STT | Miu | ALOs | CaO | Fe,0s | K;0 | MgO | MnO | Na,0 | P,0s | TiO, | Si0, | CIA
Mau da tram tich Miocen andesit (MA)
1 SBO1 14,60 | 0,145 | 2,54 | 3,29 | 0,64 | 0,01 | 0,40 | 0,03 | 0,56 | 74,43 | 77
2 SB02 17,14 | 0,606 | 4,52 | 2,54|135| 0,08 | 1,17 | 0,02 | 0,50 | 67,19 | 75
3 SB03-2 | 29,810,326 | 3,18 |1,86| 059 | 0,01 | 0,12 | 0,02 | 0,50 | 61,97 | 93
4 SB0O5 18,64 | 1,561 | 4,13 | 194|059 | 0,01 | 0,60 | 0,02 |0,76 | 70,48 | 82
5 SB17 11,92 |1 0,278 | 1,06 | 3,76 0,35 ]| 0,01 | 096 | 0,02 |0,27 | 79,12 | 66
6 SB18 16,20 | 0,417 | 1,87 |3,51]051|0,02| 092 |0,02|0,60]| 7414 | 73
7 SB19 12,38 10,314 | 1,25 [436]0,34 0,02 | 1,49 | 0,02 0,26 | 7554 | 62
8 SB20 1680 | 046 | 1,87 [343]1052|001| 095 |0,02]0,63]|7149| 73
9 SB21 14,04 | 0,336 | 1,51 |4,03| 044 | 0,02 | 1,22 | 0,01 | 0,38 | 74,82 | 67
10 SB22 10,23 |1 0,274 | 1,58 |3,84|0,27 ] 0,02 | 1,38 | 0,04 | 0,20 | 77,29 | 60
11 SB23 13,79 | 0,32 | 1,28 385|039 0,02 | 1,58 | 0,02 |0,35]| 74,36 | 65
12 SB24 1598 | 0,373 | 2,00 | 3,66 | 0,60 | 0,02 | 1,27 | 0,03 0,60 ]| 7099 | 71
13 SB25 14,48 1 0,246 | 1,13 14221028001 | 1,16 | 0,01 |0,26| 74,31 | 68
14 SB26 13,16 | 0,197 | 0,87 |3,81| 0,24 | 0,01 | 1,01 | 0,01 | 0,28 | 77,12 | 68
15 SB27 16,13 /10,333 | 1,38 |391]035|001| 092 |001|053|7175| 72
16 SB28 15,73 | 0,27 | 1,56 |419]0,29 | 001 | 098 | 0,02 |0,28| 7286 | 70
MAu d4 trAm tich Miocen felsic (MF)
17 | SB0O3-1 | 30,090,439 | 2,22 12141041001 | 0,09 |003]|0,61]|6271| 92
18 SBO7 225410173 | 439 |2,77]1034]0,01] 0,27 | 0,03 0,79 | 66,21 | 86
19 SB08 12,04 | 0,219 | 1,43 | 3,82 0,20| 0,01 | 0,15 | 0,02 | 0,75 | 80,16 | 72
20 SB9 17,96 | 0,227 | 3,82 |3,09]0,31]0,01| 0,32 {0,03]0,68]| 71,71 | 81
21 SB10 16,22 | 0,187 | 0,82 {397 ]0,29 | 0,01 | 0,20 | 0,02 | 0,57 | 76,68 | 77
22 SB11 13,57 10,161 | 0,69 | 4,04]0,25| 0,01 | 0,49 | 0,01 | 0,34 | 7933 | 73
23 SB12 19,73 10,268 | 1,88 13491038 ]001| 0,26 [0,02 0,61 | 72,17 | 81
24 SB30 8,54 | 0,077 | 1,06 |3,08|0,15| 0,01 | 0,09 | 0,00 | 0,28 | 85,24 | 70
25 SB31 11,350,099 | 0,56 |292]0,19] 001 | 0,13 | 0,01 | 0,70 | 82,43 | 76
26 SB32 13,210,203 | 1,22 |423]0,26 | 0,01 | 0,21 |0,01]0,31|7880 | 71
27 SB33 15,07 | 0,188 | 0,75 |5,17]0,23 | 0,01 | 0,20 | 0,02 | 0,46 | 76,42 | 71
Mau tram tich sdng (MS)
28 SB04 18,451,299 | 798 [259]120|0,18| 099 |0,24|151]|5672| 75
29 SB06 14,85 | 0,89 | 394 |3,19|067 | 0,12 | 096 | 0,13 |0,80 | 67,40 | 70
30 SB13 16,50 | 1,088 | 4,33 |3,04|0,75]0,15| 1,32 | 0,19 | 0,82 | 61,53 | 70
31 SB14 18,78 | 1,00 | 6,94 | 255|097 | 0,24 | 0,83 | 0,21 | 1,08 | 60,32 | 78
32 SB15 16,41 | 0,868 | 4,87 338|073 |0,15| 1,03 | 0,14 | 0,99 | 66,73 | 71
33 SB16 18,44 | 1,128 | 583 333088029 | 1,73 10,143 10,87 | 6290 | 69
34 SB29 17,310,877 | 490 |3,84|0,73]|010| 1,29 | 0,15 | 1,01 | 63,60 | 70
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Cac nguyén t6 chinh dwoc phan tich bang cach
st dung may quang pho huynh quang tia X. Cac
mau duoc siy kho va nghién thanh bot min bang
cach str dung c6i d4 ma nio. M6i miu sau d6 dwoc
tao ra d€ dam bao rang mau bot dwoc tron déu va
sau d6 dwoc nén bang bot axit boric (H3B03) vao
mot dia dé€ phan tich. Axit boric dwgc st dung lam
16p phli bén ngoai mAu tram tich. Cac mAiu tiéu
chuin cida da trdm tich va trdm tich GSR06 va
GSD15 dwoc st dung dé kiém soat do chinh xac
phén tich. Cac oxit nguyén t6 chinh SiO,, Al;0s,
Fe;03, MgO, Ca0, K;0, Na0, P,0s, TiOz va MnO
dworc phan tich trong phwong phap nay.

3.Két qua

Thanh phan nguyén t6 chinh clia cAc mau da
tram tich Miocen andesit (MA), mAu d4 tram tich
Miocen felsic (MF) va mau tram tich séng hién dai
(MS) chira cha yéu la SiO; va Al,05 (t6ng ham
lwgng trung binh 88%), va ham lwong nho cac oxit
KzO, F6203, NazO, MgO, CaO, PzOs, TiO; va MnO
(tbng ham lwong trung binh 8,5%) (Bang 1). Két
qua phan tich thanh phan nguyén td chinh cho
thay da tram tich Miocen thwdng chira SiO, va K>0
cao hon va Al,03, Fe;03, Na;0, MgO, Ca0, P:0s,
TiO; va MnO thap hon so v6i tram tich séng hién
dai.

4. Thao luan

Trong qua trinh phong héa héa hoc, cac
nguyén t6 linh dong nhw K, Na va Ca dan bi thoat
ra tir da goc, nhwng cac nguyén t6 khac nhw Al, Fe
va Ti dwgc lam giau trong cac san phdm phong hda
(Nesbitt et al., 1980). Do do, thanh phan nguyén to
chinh ctia cac sdn pham phong héa cua da silicat
c6 thé dwoc st dung dé xac dinh con dwong thay
dé6i va danh gia sw phong héa héa hoc trong luu
vuc song (Nesbitt et al,, 1980; Vital and Stattegger,
2000; Dessert et al,, 2001; Singh et al.,, 2005). D&
xac dinh va danh gia tinh linh dong ctia cac nguyén
t6 chinh, nghién ctru stt dung cac ty 1& nguyén to
dwoc tinh twong Gng véi phan tir di dong it nhat
Al Cac ty 1é ctia ham lwvgng nguyén t6 X va Al,03
trong cac mAu nghién ctru chia cho ty 1 clia cing
mot nguyén to trong 1ép vo luc dia phia trén (UCC
- Upper Continental Crust) (Singh et al., 2005).

X/Al,05 (mau)

Ty lé nguyén to (X) = X/41,0, (UCC) €Y)

Ty 1é nay dé cip dén sw lam giau twong doi
hodc su suy gidm ctia mdt nguyén t6, > 1 biéu thi
swlam giau, <1 biéu thi sw suy gidm va = 1 cho thiy
khéng cé sw thay do6i nao (Singh etal,, 2005).

Ty 1é nguyén t§ trung binh cia miu d4 tram
tich Miocen andesit va mau da tram tich Miocen
felsic cho thdy do6 linh dong hdéa hoc twong doi
giéng nhau (Hinh 3). Tuy nhién, cic nguyén td
chinh tir hai loai mAu d4 tram tich Miocen thé hién
tinh linh déng khac nhau véi cAc miu tram tich
song hién dai. CAc mAu d4 tram tich Miocen bi suy
gidm manh & tit ca cic nguyén to chinh so vi cac
mAu tram tich sdng hién dai, ngoai trir Si va K, ngu
y rang d4 tram tich Miocen c6 thé chira cic khoang
vat c6 ham lwong Si va K cao (vi du: thach anh,
mica va K - feldspar). Ngoai ra, cic mau da trim
tich Miocen cho thay ty 1é nguyén t6 Ca, Mg va Na
thap hon so véi cAc mau tram tich séng hién dai,
cho thiy da tram tich Miocen dwoc cung cap nhiéu
tir vat liéu cda da felsic (d4 xam nhap felsic tuoi
Paleo - Mesozoi va da phun trao tudi Mesozoic)
hon la tram tich song. Ti va Mn dwoc lam giau, Fe
on dinh va P bi thoat di mot chidt trong cdc mau
tram tich song hién dai, trong khi tit ca cic nguyén
t6 nay bi gidm di trong cic miu da tram tich
Miocen, chi ra rang tram tich song hién dai c6 chira
khoang vat giau sat. Nhitng két ludn nay rat phu
hop véi sw xudthién ctia da goc trong luu vire song
Ba. P4 trAm tich Miocen chi c6 thé dwoc tao ra tir
cac vat liéu ctia d4 bién chat Precambrian, da xam
nhap felic Paleo - Mesozoi va da phun trao
Mesozoi, trong khi trAm tich song hién dai c6 thé
dwoc cung cip tir cac vat liéu khong chi tir nhirng
loai d4 nay ma con tir da tram tich tu6i Miocen va
da basalt tudi Neogen va Bé Tt (Hinh 2A). Trong
khu vwe nghién ctru nay, cwong do suy giam cac
nguyén td chinh nhw sau: Ca>P > Mg > Na > Mn >
Fe > Ti>K> Si d6i v&i cdc miu da tram tich Miocen
vaCa>Na>Mg>P>K>Si>Fe>Ti>Mn cho cac
mau tram tich séng hién dai. Piéu nay cho thiy cac
nguyeén t6 kim loai kiém (Na) va kim loai kiém thé
(Ca, Mg) dé bi di chuyén tir d4 gbc trong qua trinh
phong héa hda hoc hon cic nguyén té chinh khac.
Theo sw suy gidm manh cta Na, Ca va Mg trong tat
ca cAc mAu cling véi su di chuyén it cda Si va K
trong cAc mau tram tich séng hién dai va ham
lwong Si va K 6n dinh trong cdc mau d4 tram tich
Miocen cho thiy sw khac biét ciia mirc d6 phong
héa héa hoc trong thoi ky Miocen va thoi diém
hién tai 1a khong dang ké & lwu vuee song Ba.



88 Pham Nhw Sang va nnk./Tap chi Khoa hoc Ky thudt Mé - Pia chdt 61 (1), 82 - 91

4

Mau/UCC
N
!

Si0, TiO, Al,0, Fe;0; MnO MgO CaO Na,0 K,0 P,0;

Hinh 3. Ty 1€ nguyén t6 chinh ctia cdc mau dd trdm tich Miocen andesit (MA), dd trdm tich Miocen felsic
(MF) va trdam tich séng hién dai (MS) & lwu vire séng Ba dworc tinh todn tir gid tri trung binh ctia thanh
phdn nguyén té chinh trong I6p vé luc dia phia trén (Upper continental crust - UCC) (Taylor and McLennan,
1985) véi Al203. Cdc thanh gid tri ciia méi oxit chi ra dé léch chudn cua tdt cd cdc mau.

Sw thay ddi chi s6 hdéa hoc (CIA - Chemical
Index of Alteration) dwoc st dung dé danh gia
mirc d0 phong héa hda hoc (Nebitt Young, 1982).
CIA da duoc str dung bdi nhiéu nghién ctru truée
do6 (McLennan, 1993; Galy and France - Lanord,
1999; Singh et al., 2005; Selvaraj and Chen, 2006;
Liu etal,, 2007). Cac gia tri CIA dworc tinh nhw cdng
thirc (Nesbitt and Young, 1982):

CIA = [Al203/(Al203 + Ca0* + Naz0 + K)]x100 (2)

Trong dé: CaO* la lwgng CaO dwoc két hop
trong phan silicat ctia da goc (Nesbitt and Young,
1989; Nesbitt et al., 1996). Dva trén sy suy giam
cda cac nguyén to di déng nhw Na, Ca va K vé&i
nguyén t6 khong di chuyén Al, cac gia tri CIA dwoc
tinh toan dé danh gia mirc d6 phong héa héa hoc
cho cac loai da (Nesbitt and Young, 1982). Gia tri
CIA trong khoang 45+55 cho thy qua trinh phong
héa héa hoc chwa dién ra, gi tri CIA < 60 phong
héa hda hoc yéu, CIA = 60 - 80 phong héa hda hoc
trung binh va CIA > 80 qua trinh phong héa héa
hoc manh.

Két qua tinh toan cho thiy gia tri CIA tir
60+93 (trung binh 71) d6i v6i cAc miu da tram
tich Miocen andesit, 71+92 (trung binh 77) d6i véi
cdc mau da tram tich Miocen felsic va 69+78
(trung binh 72) d8i véi cac mAu tram tich song
hién dai (Bang 1). Hai loai miu d4 trim tich
Miocen cho thiy sw thay d6i 16m hon vé gia tri CIA
so v&i tram tich song hién dai. Théng thwong, da
nui Itra bi phong héa dé dang hon d4 xam nhap va
c6 gia tri CIA cao hon trong cac san phidm phong

héa. Tuy nhién, miu d4 tram tich Miocen andesit
cho thay gia tri CIA trung binh thap hon 6 gia tri so
v&i mAu d4 tram tich Miocen felsic. Piéu nay c6 thé
gay ra bdi do tudi khac nhau cia da goc, vi cic san
pham phong héa ctia da c6 tudi gia hon c6 thé bi
phong hoéa lau hon. Tuy nhién, gia tri trung binh
ctia CIA khong khac biét 1ém gitta cic mau da trim
tich Miocen andesit (trung binh 71) va cidc mau da
tram tich Miocen felsic (trung binh 77), cho thay
mttc d0 phong hoa hoa hoc & khu vuc nay khéng
bi &nh hwdng manh béi ngudn géc vat liéu. Nhirng
diéu trén cho thiy qua trinh phong h6a hda hoc
xay ra & murc do vira phai trong Miocen cling nhw
trong thoi diém hién tai. Trong thoi ky Miocen,
mirc d0 phong hda hda hoc cao hon so véi thoi
diém hién tai. Diéu ndy c6 thé twong rng vGi diéu
kién khi hiu 4m hon trong Miocen so véi thoi
diém hién tai (Wei et al., 2006; Wan et al., 2007).
D€ c6 cai nhin tdng quat vé qua trinh phong héa
héa hoc xung quanh Bién Dong, dit liéu tram tich
séng hién dai ctia lwu vyc song Ba dwgc so sanh
vi dirliéu tir cic khu vire 1an cin xung quanh Bién
Pong. O luu vire song Ba, cuong d6 phong hda héa
hoc hién thi & mirc d6 thap hon so véi song Chau
Giang (Liu et al,, 2007) va s6ng & Sumatra (Liu et
al, 2012), nhitng khu vyc nay phong héa héa hoc
dién ra manh mé&. Mat khac, luvu virc séng Ba cho
thiy mirc do phong hoa hda hoc kha twong dong
nhuw & song Mekong va séng Hong (Liu et al,
2007), khu vyrc nay c6 mirc d6 phong héa hda hoc
vira phai. Tuy nhién, khu vyrc nghién ctru c6 mikc
d6 phong héa héa hoc manh hon nhiéu so véi cac
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song & Dai Loan (Selvaraj and Chen, 2006; Liu et
al,, 2008) va Luzon (Liu et al., 2009), noi cé mirc
d6 phong héa hoa hoc tir yéu dén trung binh.

5. Kétluian

Dia héa nguyén té chinh tir cac da tram tich
Miocen va tram tich séng hién dai trong lvu vuc
song Ba, Nam Trung B6 dwoc nghién ctiu dé wéc
lrong mirc d6 phong hoa hda hoc cia khu viee nay
trong Miocen va thoi diém hién tai. Tir két qua
nghién ctiru c6 thé dwa ra nhitng két ludn sau:

Cac da tram tich Miocen va tram tich séng hién
dai dwoc dac trung béi ham lwong SiO va Alz03
cao (tong ham lwong trung binh 88%), va K0,
Fe;03, Na;0, MgO, Ca0, P,0s, TiO; va MnO thap
(tong ham lwong trung binh 8,5%). Cac da tram
tich Miocen thuwong chira SiO, va K20 cao hon,
trong khi dé Al,O3, Fe;03, TiO,, MgO, Na,0, MnO,
Ca0 va P;0s thap hon so vi trdm tich song hién
dai.

Két qua phan tich ty 1é nguyén t6 cho thay, sw
di chuyén dau tién ctia cac nguyén to Ca, Na va Mg
sau d6 la cac nguyén t6 K va Si trong qué trinh
phong héa héa hoc & lwu vire séng Ba. Sw suy giam
clia Na, Ca, Mg, Si va K trong t4t ca cAc mau tram
tich s6ng hién dai va da trim tich Miocen khéng c6
sw khac biét 1ém, cho thdy mirc dd phong hdéa héa
hoc trong thoi ky Miocen va thoi diém hién tai 1a
kha twong dong.

Két qua tinh toan chi s6 hda hoc (CIA) cho thay,
CIA thay d6i trong khoang 60+93 (trung binh 71)
déi véi cic miu da tram tich Miocen andesit,
71+92 (trung binh 77) d6i v6i cAc miu da tram
tich Miocen felsic va 69+78 (trung binh 72) d6i véi
cAc mAu tram tich séng hién dai. Chi s6 hda hoc
nay da chirng minh mitc dd phong héa hoéa hoc
trung binh trong ca Miocen va thoi diém hién tai &
lwu vire song Ba, Nam Trung B6.

L&i cam on

Nhoém tac gia xin giti 101 cdm on gido sw Liu
Zhifei, tién si Yan Lili cing cac can b phong phin
tich Trwong Pai hoc Pong T€, Trung Quoc da gitp
d® nhém nghién ctiru trong qua trinh phan tich
mau. Nhdm nghién ctru xin cdm on sy gitip d& va
tao diéu kién vé cung quy bau cta cac thay co
trong B6 mon Tim kiém - Tham do, Khoa Khoa hoc
va Ky thuat Dia chat, cic Phong Ban chirc nang cta
Nha Truwong da tao diéu kién thuin loi cho qua

trinh nghién cru ciia nhém tac gia. Két qua nghién
ctru dwoc s ho tro tir Dé tai nghién ctiru cip co sd
ma s6 T18 - 34 cua Trwong Dai hoc M6 - Dia chit.
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