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Dia hoa nguyén t6 chinh va nguyén t6 vét clia cac tram tich
hé tang Dong Ho, Quang Ninh va y nghla cua chung
trong viéc xac dinh dicu kién c6 moi truong
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Tém tat: Tram tich hé ting Pong Ho bao gdm cac 16p cudi san két, cat két xen kep cac 10p sét
chura asphalt, chtra than ¢ khu vuc Quang Ninh dugc coi 1a cac da me co tiém nang sinh dau 1o ra
trén dat lién, tvong dwong véi cac da me trong cac bé tram tich Dé Tam trén thém luc dia Pong
Nam A. Nghién ciru sy bién dong ham luong cac nguyén té chinh va nguyén t6 vét tir 13 mau dic
trung cho céc 1p tram tich cho phép phan chia hé ting Pong Ho thanh 2 phan: phan dudi dic
trung boi sy bién dong khong rd rang, trong khi phan trén xu thé bién dong rd rang. Cac chi bao cb
moi trudng va chi ) phan anh muc d§ phong hoa, bién d6i hoa hoc CIA, CIW, PIA va CPA cua
céc 16p trim tich hé tAng Pdng Ho déu thudc loai cao tir 85-99%. Ty sb V/Ni thay déi tir 0,14 dén
1,52, V/Cr thay ddi tir 0,02 dén 0,52 chi thi cho méi truong cd mat oxy hoa tan va vét li¢u hiru co
¢6 ngudn gde luc dia. Trim tich hé tAng Pong Ho duogc hinh thanh tir sy tai ling dong trong moi
trueong hd nudce ngot lyc dia cua cac da trAm tich ¢6 trudc, trong diéu kién khi hau 4m ué6t, cb6 mat
oxy hoa tan véi lugng mua trung binh udc tinh 1533mm/nam=181mm trude khi chuyén sang moi
truong 4m udt va co tinh khir trong qua trinh thanh da.

Tir khéa: Nguyén t6 chinh, nguyén tb vét, dia hoa, Pong Ho, c¢d méi trudng.

1. Mé diu

Viéc xac dinh nguén cép vat liéu va diéu
kién hinh thanh trim tich vun co hoc ¢6 nghia
quan trong trong nghién ctru va khoi phuc diéu
kién ¢ mdi truong thanh tao trdm tich [1-3].
Diéu nay dic biét co y nghia d6i v6i nghién ciru
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su bién doi ctia mdi truong tram tich, ving
ngudn xam thuc va didu kién khi hau trong qua
khtr dia chat. D6i v6i céc dé chira dau, viéc xdc
dinh 1am sang to ngudn cép vat lidu, qué trinh
van chuyén, méi truong hinh thanh va qué trinh
kién tao lién quan c6 y nghia 16n cho cong tac
tim kiém tham do [4]. C6 nhiéu cach tiép can dé
nghién ctru ngudn cip vat liéu trim tich va su
thay d6i diéu kién cé mdi truong. Cach tiép can
truyen thong cha yéu dua vao nghién ctru dac
diém ciu tric phan 16p trAm tich, dic diém
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phan bd d6 hat, 30 mai tron va sy phan bd
tudng tram tich trong khong gian dé ludn giai
vé qua trinh van chuyén va ling dong trim tich
[5], xac dinh duong bo c¢b [6], hodc dua trén
ddc diém hoa thach dong thyc vt dé xac dinh
co mbi truong [7]. Ngoai ra con ¢ nhiéu cach
tlep can dua trén co s¢ phan tich xac dinh tu01
ddng vi phong xa cua tap hop cac hat vun tram
tich nhu mica, zircon [8] hodc dwa vao phan
tich ham lugng cac nguyén t6 chinh, nguyén to
vét [9-11] dé luan giai vé diéu kién xam thuc
va su thay d6i ngudn cap vat liéu va diéu kién
moi truong.

Tram tich hé tang Pong Ho bao gdm cic
16p cudi san két, cat két xen kep cac 16p sét
chtra asphalt, chira than dugc coi la cac da co
tiém nang sinh dau 10 ra trén dat lién, tuong
duong v6i cac da me trong cac bé tram tich Dé
Tam trén thém luc dia Bong Nam A [12, 13].
Céc két qua nghién ctu vét in 1a thuc vat co
mit trong cac 10p bot sét chira than cho tudi
Miocen, tuy nhién cac nghién ctru vé bao tir phin
hoa cho thay céc tram tich hé ting Pong Ho chia
céc tap hop bao tir phan hoa véi cac dang bao tir
phén dic trung cho tudi Oligocene [14].

Trong bai bao nay, chung t6i sir dung cach
tiép can tir goc d6 nghién ciru su thay dbi thanh
phan hoa hoc cc nguyén tb chinh va nguyén t6

vét ciia 13 mau tram tich duoc lua chon tir 40
mau thu thap theo mat cit doc sudi Pong Ho,
Hoanh B6 két hop véi cac nghién ctru thuc dia
va dic diém trim tich de ludn giai vé ngudn cép
vat liéu va diéu kién cd méi truong hinh thanh
cac tram tich chira dau hé ting Pong Ho tudi
Oligocen & khu vyc Hoanh B, Quang Ninh.
Cach tiép can dua trén dic diém dia hoa trAm
tich dé luan giai vé ngudn cap vat lidu, va dicu
kién c6 khi hau da duoc ap dung thanh cong
cho ca cac thanh tao trAm tich Creta bi bién doi
trong qua trinh tao nai Alpo [15].

2. Phuong phip va miu nghién ciru
2.1. Phuong phap nghién ciru thuc dia

Mbi quan hé dia chéat va dic diém ciu tric
ndi tng cua tram tich hé ting Pong Ho & khu
vue Hoanh B6 duge nghién curu chi tiét & mat cat
sudi Dong Ho va nghién ctru bd sung & cac dién
16 tram tich 1an can thi trAn Tréi. Viée khao sat
va do v& dugc tién hanh tir ciu Pdng Ho nguoc
sudi di qua dap nudc 1én dén dién 16 cua cac da
cudi két hat tho cua hé tﬁng Hon Gai. Trat tu dia
tang va ddc diém chi tiét cua cac 16p tram tich hé
tang Pong Ho dugc thé hién & Hinh 2.

Triing Dong HO

CHU GIAT
|:| Trim tich Qva Mz
- Hé tfmg Béng Ho
== Song sudi

[ Bién

~— D phién asphalt
~==- Dt gay

Hinh 1. So d6 phan bd cac trim tich hé tang Pong Ho [17].
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Hinh 2. Cét dia tﬁng tram tich thanh lap tai sudi Df‘)ng Ho va vi tri léy mau.

2.2. Mdu phdn tich va phwong phép phén tich

Cac méu tram tich dwoc ldy chi tiét theo
ting 10p, theo timg tip va dugc bao quan can
than dé phuc vu cong tac phan tich dia hoa.
Téng cong 40 mau tram tich va 02 miu hat vun
than dai dién cho céac 16p di duoc lay tir & cac
vi tri dia tﬁng khéc nhau. Bé phuc vu phan tich
dia hoa cac nguyén t6 chinh va nguyén to vét,
13 mau dai dién cho cac 16p tir tho dén min va
l6p chua than, chira asphalt da dugc lya chon &
céc vi tri khac nhau trong mat cit dé phén tich
thanh phan nguyén té chinh va nguyén t6 vét
(Bang 1). Trong d6, miu DHO02-1 1a miu sét
than nam trong hé tang Hon Gai. Ham luong
nguyén t6 chinh va mot s nguyén t6 vét duoc
phan tich tai phong thi nghiém DPia chit Dia k¥

thuat va Thich tng voi Bién doi khi hau bang
thiét bi XRF Shimazu 1800. Miu phan tich
duoc loai bd carbonat thir sinh, séy kho & nhiét
d6 thip, dé nguoi, nghién min dén cip hat c&
0,02mm va dugc tron véi bt polyteryne lam
chat két dinh sau d6 dwoc nén dudi ap luc
20Mpa dé tao thanh mau phan tich hinh dia tru
¢6 khéi lugng khoang 3g. S6 lugng xung tia X
duogc chuyén thanh ham luong nguyén t6 thong
qua chuong trinh tinh toan cua thiét bj phan
tich. Cac mau dugc phéan tich & ché do phat
hién toan bd cac nguyén td, sau d6 dugc phan
tich dinh luong v&i cac nguyén td phat hién
dugc trong mau. Cac mau dugc phan tich dong
thoi cing voi mau chuan. Sai s dbi voi cac
nguyén t6 chinh va nguyén té vét c6 ham luong
Iuwong hon 10ppm 1a dudi +£5%. Vi cac nguyén



N.V. Vwong, LT.T. Hodi / Tap chi Khoa hoc PHQGHN: Céc Khoa hoc Trdi ddt va Méi truong, Tdp 34, S6 2 (2018) 110-120 113

td vét c6 ham lvong nho hon 10ppm sai s6
trong khoang +10% dén £15%.

3. Két qua nghién ctru

3.1. Pdc diém cau tric dia chat cdc tram tich
hé tang Pong Ho

Tram tich hé tang Pong Ho 16 ra thanh dai
khong lién tuc trén dién tich khoang 40km? &
quanh ving cira song Dién Vong, trén duong 6
t6 Troi. Khao sat mat cat chi tiét tai sudi Déng
Ho ciia ching t6i cho thdy céc thanh tao tram
tich ctia hé tang Pong Ho phu bat chinh hop
goc trén tram tich cudi két da khoang cua hé
tang Hon Gai va chuyén tiép 1én cac da cua hé
tang Tiéu Giao. Goc bat chinh hop dao dong
trong khoang 15-20 d9, goc phuong vi duong
phuong cua cac l6p nam trén va nam dudi bé
mit bat chinh hop thay doi tir 0 dén 25 d9. Céc
16p tram tich cua hé tang Pdong Ho tao thanh
céc nép 16m tuong dbi dang thude, quy mé nho
hoic tao thanh cac khbi don nghiéng d6 vé phia
déng dong nam, do chuyén dong kién tao mudn
hon gy nén (Hinh 3).

NNE SSW

Hinh 3. Mit cét dia chét triing Pong Ho.

Quan st cic ciu triic bén trong cac tip trAm
tich cho thaiy, tai mat cit subi Pong Ho, tram
tich chu yéu co céu tao phan 16p mong, song
song. Tram tich c6 xu huéng min dan tir dudi
lén trén. Cac 16p tram tich & phan day hé tang
thuong 1a cudi san hat nhd, d6 chon loc kém,
mirc d6 gan két yéu, chuyén dan sang cac 16p
moéng bot két chira sét, va vat chét hiru co.
Trong md ta tai [14], cac trim tich cudi két hat
thé mau xam sang khong chira vat chét hiru co

¢6 thé nam cim déc vé dong dong nam va tao
thanh dia hinh cao, phan 16p day duoc xép va
phan thap ctia hé tang Pong Ho. Tuy nhién, cac
quan sat ctia ching toi cho thy cac 16p cudi két
hat 16n d6 nam dudi bé mat bat chinh hop, vi
vy ching khong thudc hé ting Pong Ho ma
thudc hé ting Hon Gai.

3.2. Blen doz ham lwong nguyén té chinh va
nguyén 16 vét

Két qua phan tich ham luong cac nguyén t6
chinh va mot s6 nguyén t6 vét dugc trinh bay
trong Bang 1 va duoc biéu dién theo trat tu dia
tang twong g voi cac 16p tram tich trong Hinh
4 va Hinh 5. Sy bién thién ham luong SiO,,
Al O3, Fezog, K0, NaZO va CaO theo mat cit
doc sudi Pong Ho thé hién c6 sy thay doi tuong
d6i 16 nét tai ranh gidi giira tap 9 va tap 10 va
thé hién bang duong dut doan. Dua trén su thay
d6i ham luong nguyén té chinh c¢6 thé chia mat
mit cit suéi Pong Ho thanh 2 phan. Phan dudi,
bao gdm céc tap tir 1 dén 9, phan trén bao gém
cac tap tir 10 dén 13. Ham luong SiO, ¢6 Xu
hudng cao va it dao dong & phan dudi, sau do
¢6 xu huéng giam va tuong ddi dong nhit &
phan trén. Trong khi d6, ham luong AlQ;,
Fe,03, K,0 thé hién xu huéng twong ddi thip &
phan dudi va ting cao hon & phan trén. Trong
khi d6, ham luong Na,O va CaO thé hién xu
huéng nguoc lai véi sy ting cao dot bién &
phan giita tap 5 va 6.

Ham luong mot sd nguyén té vét ciing thé
hién quy luat bién thién tuong ty véi ham luong
cac nguyén to chinh voi su thay ddi rd nét &
khoang ranh gidi gitra tap 9 va tép 10. Ham
lugng nguyén t6 Zr, Y, Cu, Rb c6 xu hudng
tuong d6i cao & phan day sau do giam cuc tiéu
& cac tap 2 va 3 sau do tiang 1én dén tap 9 sau do
giam dot ngot & ranh gidi giira tap 9 va 10. Tu
tap 10 ham lugng cua chung c6 xu hudng ting
cao nhét ¢ 16p sét cua tap 12 sau do lai giam.
Nhu vay, c6 thé thdy & ham luong nguyén tb
Zr, Y, Cu, Rb thép nhit & tap 2 va 3 sau d6 tang
dén tap 9. O Phan day cta tdp 10, ham luong
cua chung thip sau do tang cao ¢ phan day tap
13 rdi c6 xu hudng giam dén hét mat cit. Nhom
3 nguyén t6 Cr, V va Ni ciing c6 thé chia thanh
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2 phéan v6i ranh gidi 1 noc cua tap 9. Phan dudi
cla mat cét, tur tdp 1 dén tap 9, su bién thién cta
ham lugng Cr, V, Ni khong thé hién 1& quy luat,
cac gia tri ham lugng dao dong xung quanh
duong trung binh v6i xu hudng giam nhe cua
Cr, tang nhe ciia V va Ni tur tap 1 1én dén hét
tap 9. Tu tap 10 dén tap 13, V va Ni c6 xu

huéng tang ¢ tap 12 sau d6 gidm, con Cr c6 xu
hudng giam & tip 12 va tang 1én sau do.

Nhom cac nguyén t6 vét khac bao gdbm Nb,
Sr, La, Ce hdu nhu khong phat hién dugc &
phﬁn duéi cua mit cit. Trong khi d6, cac mau &
phan trén mit cit ham luong cac nguyén tb nay
tuong d6i d& phat hién.

Tudi

Bién thién ham lugng cic nguyén 5 chinh
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Hinh 4. Bién thién ham luong nguyén t6 chinh theo mat cat suéi Pong Ho.

Bién thién ham lugng mét s6 nguyén 5 vét (ppm)
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Hinh 5. Bién thién ham lugng mot s6 nguyén té vét theo mat cit sudi Pong Ho.
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Nhu vy, xu huéng bién d6i ham lugng cac
nguyén t6 chinh va nguyén t6 vét c6 su thay doi
mang tinh quy luat & khoang ranh gidi tap 9 va
tap 10. Céac quan sat mit cit dia chat trim tich
tai sudi Déng Ho cho théy, phﬁn dudi cua hé
tang, cac tram tich c6 murc do chon loc va phan
di thép, thuong chira cac manh vun than cua hé
tang Hon Gai, xen kep trong céac 16p tram tich
hat tho va cac 16p sét bot bé day thay d6i nhanh.
Khi qua ranh gidi tap 9 va 10, tram tich twong

d6i dong nhat hon, thé hién tinh phan 16p hai
hoa c6 quy luat hon, d6 chon loc cua trAm tich
tdt hon. V6i cac dan lidu vé dia hoa cac nguyén
t6 chinh va nguyén t6 vét trong nghién ctru nay,
hoan toan c6 thé chia mat cat hé tang Pong Ho
thanh 2 phan ma cac phuong phap khac khong
cho phép phan chia chi tiét. Sy phan di va khac
biét vé ham luong cac nguyén td chinh va
nguyén t vét ciia timg phan lién quan mat thiét
dén diéu kién hinh thanh chung.

Bang 1. Két qua phan tich ham lugng nguyén t6 chinh va mot sb nguyén t6 vét

Sample DH02- DHO01- DH DHO1- DHO1- DHO1- DHOl- DHO01- DH DH DHO1- DHO1- DHO1-
01 03 01 04 06 6B 07 08 14 0119 0123 34 36 40
Oxit (%)
Si02 5233 87.30 9057 8573 8453 8740 7620 8807 6534 9068 4577 4505 4379
Tio2 073 o017 021 019 022 017 027 018 087 016 092 08 079
Al203 2651 7.01 7.2 773 810 630 1381 646 289 73 2691 2587 23.22
Fe203 1.11 064 115 078 116 110 08 09 119 074 191 174 178
MnO 013 o001 007 003 002 008 003 001 011 001 019 017 013
MgO 049 001 006 010 005 003 010 002 059 01 027 026 023
CaO 003 002 005 003 013 006 019 002 011 017 008 006 004
Na20 008 001 002 002 006 003 011 002 008 007 004 004 004
K20 437 042 053 060 077 053 102 051 266 061 232 269 279
P205 0.06 002 002 o002 002 002 003 002 006 002 006 006 0.05
Sum 8585 9561 99.88 9523 9507 9573 9257 9620 9991 99.86 7846 76.80 72.86
LOl 1416 432 012 453 479 421 725 371 009 014 2159 2322 2714
Nguyén t6 vét (ppm)
\Y 9543 - 1532 . - 2045 1504 6812 958 5772 8960 84.90
Cr 142.17 539.73 887.59 660.64 574.87 680.94 288.50 63552 282.11 260.89 15021 171.12 208.40
Ni 64.46 2967 3894 3467 5886 5250 6565 31.58 7632 66.67 6827 76.84 55.98
Cu 3836 1518 2154 1841 1793 1868 2513 1515 41.05 1696 3728 3914 4074
Zn 8534 ndt 1626 1644 66274 43515 1212.01 - 20939 517.17 24431 184.05 123.19
Nb 2393 - 6.86 - - - - 29.67 453 3089 3011 26.14
Rb 22639 - 1793 1813 2017 1584 2881 1551 10086 1858 8739 97.85 106.48
Sr 98.27 - 1547 1453 1786 2230 - 66.59 1475 7962 7398 67.55
Y 91.04 17.00 2302 2059 2418 2068 3285 2133 7177 2323 6968 71.08 56.77
zr 194.85 162.16 203.13 15268 180.95 183.82 190.73 258.59 35142 167.97 303,02 319.74 276.87
Pb 3457 2730 3701 2193 4939 3474 6256 - 7293 2571  69.74 9296 74.74
La 63.38 - 7.66 - - 2798 - 4243 1946 5048 51.37 38.88
Ce 146.05 - 2932 . - 63.95 2821 10465 47.14 10965 118.26 86.87
Nd 2318 - 7.15 - - 1510 - 16.94  6.49 1496 19.40 9.87
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4. Théao luan

4.1. Piéu kién phong héa

Thanh phan da gbc, qua trinh phong hoa
hoa hoc, qua trinh van chuyen vat liéu tram tich
1a cac yéu t6 chinh khong ché dic diém dia hoa
cac da tram tich. Cac nghién ctru hanh vi dia
hoa cua cac nguyén t6 trong qua trinh phong
hoa déu co chung két luan rang cac nguyén t6
nhom kiém va kiém thd nhu Na, Ca, Sr c6 do
linh d@ong cao, trong khi cac nguyén td Al, Fe,
Ti, Zr vd& mdt vai nguyén t& dat hiém khac
khong linh dong [16]. K, Rb va Mg thuong
dugc coi nhu khong linh dong va hap phu bai
céc khoang vat sét, tuy nhién ching ciing thé di
chuyén trong diéu kién phong héa xdy ra manh
mé & cac ving nhiét déi mua nhidu [17]. Su
khac biét vé tinh linh dong ciia 2 nhoém nguyén
t nay trong qua trinh phong hoa di duoc
Nesbitt va nnk [18] str dung dé tinh chi sé bién
ddi hoa hoc CIA (Chemical Index of Alteration)
thé hién mirc d6 phong héa. Chi s nay duoc
tinh theo cong thic ty 1€ phan tir nhu sau:

CIA=AI,03/(Al,03+Ca0+Na,0+K,0)x100

Chi sb nay khong nhay cam khi luong K,0
ngoai lai xuat hién trong qua trinh phong hoa va
san pham tram tich. Do vy, mét 80 chi s6 khac
duoc st dung nhu chi so phong hoa hoa hoc
CIW (Chemical Index of Weathering) [19] va
chi sb bién ddi cua Plagioclas PIA (Plagioclase
Index of Alteration) [20]. Ngoai ra, dé loai trir
anh huéng ctia ham lugng CaO ngoai lai, chi s6
CPA (Chemical Proxy of Alteration) dugc [21]
ap dung. Cac chi s6 nay dugc tinh theo cong
thirc sau:

CIW=AIl,04/(Al,04+Ca0+Na,0)x100

PIA=[(Al,03-K;0)/(Al,03+CaO+Na,O-
K,0)]x100

CPA =1OOXA|203/(A|203+N3.20)

Gi4 tri cac chi s6 CIA va CIW cao phan anh
mirc d6 phong héa héa hoc dién ra triét dé va
san phdm phong hoa s& chii yéu 1a thach anh,
kaolinite va hydroxit nhém. Chi sb PIA cua
plagioclase khong bi phong hoa la 50, chi sO
nay cang gan 100 thi mic do bién d6i cua
plagiocal thanh sét cang cao.

Bang 2. Cac chi s0 phan anh mirc 46 phong hoa
trong qua khir d€ tao ra cac lop tram tich hé tang
Pong Ho

Sample CIA Clw PIA CPA
DHO1-40  88.01 99.43 99.35 99.75
DHO01-36 89.33 99.35 99.26  99.76
DHO01-34 90.85 99.27 99.20 99.78
DHO01_23 87.04 9450 93.99 98.45
DHO1_19 8998 9886 98.74 99.55
DHO01-14 9125 9894 9885 99.59
DHO01_10 87.62 94.85 9439 97.75
DHO01-08 89.48 96.36 96.05 98.69
DHO01-07 89.44 97.44 97.19 99.10
DHO1-6B  87.37 96.01 9558  98.79
DHO01-06 91.36 99.02 98.93 99.61
DHO01 04 91.15 9831 9816 99.55
DHO01-03 93.17 99.13 99.07 99.68
DH02-01 8432 9932 99.17 99.52

Bang 2 thé hién cac két qua tinh toan cac
chi s6 phan anh mutc do phong hoa tao ra cac
tap tram tich cua hé tang Pong Ho. Ca 4 chi sd
déu co gia tri rat cao va phan anh mirc d6 phong
hoa cb tao ra cac tram tich gﬁn nhu triét dé. Cac
chi s6 nay chi phan 4nh muc d6 khai quat chung
nhit v& muc do bién ddi, phong hoa trong quéa
trinh thanh tao cac 16p tram tich ma khong phan
anh dugc su bién dong chi tiét hon giita hai
phan trén va phan dudi cua hé ting Pong Ho,
mic du ca 4 chi s6 déu c6 su thay doi rd ¢ ranh
gidi giita tap 9 va tap 10, twong Ung véi mau
DHO01-23.

4.2. Diéu kién co moi truong

Viéc ving mat cac nguyén t6 vét dic trung
cho cac da co ngudn goc magma mafic, siéu
mafic den axit, hodc bién chit cao trong tat ca
c4c mau phan tich cho thiy vat liéu trdm tich hé
tang Pong Ho nhan dugc chu yéu tir cac da
tram tich luc nguyén c6 trudc. Ngoai ra, viéc
khong xac dinh duoc sy ¢c6 mat ciia nguyén td
B trong tit ca cac mau phan tich cho thay khong
¢6 yéu to cia moi truong bién trong qué trinh
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tram tich. Sy phan bd clia cac nguyén t6 trong
cac tram tich hat min lién ‘quan chu yéu dén qua
trinh phong hoa tir da gbc. Dé loai bo sy can
nhidu cua phong héa dén viéc xac dinh ngudn
cép vat liéu, chung t6i s dung biéu d6 3 hop
phan Al,O5- TiOx-Zr [22] dé xem xét xu hudng
chon loc va moi quan hé cua vét li¢u tram tich
v6i ngudn cung cap. Két qua duoc biéu dlen
trén hinh 6 cho thay xu huong dich chuyen Ve
phia dinh Zr, dic trung bang su thay ddi ty sb
Al,O3/Zr va lién quan dén sy tai lang dong cua
tr cac da tram tich [23]. Biéu d6 3 hop phan A-
CN-K két hop véi biéu dd CIA, CIW, PIA va
CPA cho thdy tit ca cac mau déu nim & canh
AK va roi vao gan dinh A (hinh 7). Diéu nay
phan 4nh vat liéu tram tich cta hé ting Pdong
Ho nhén dugc tir cac da dugc phong hoa triét dé
¢6 ngudn gdc tai tram tich.

Loai bo yéu tb d4 gbc va dia hinh, thi cudng
dd cua qua trinh phong héa héa hoc phu thude
chu yéu vao vi d9, lugng mua va nhiét do [17].
Shekdon va nnk (2002) [24] da sir dung s liéu
dia hoéa nguyén to chinh két hop vai chi sb
phong hoéa héa hoc dé wdc lwong lwong mua
trung binh ndm MAP (Mean Annual
Precipitation) cho cic di tram tich Eocen-
Oligocen ving Oregon theo cong thirc hdi quy
v6i hé sb twong quan kha cao voi sai sd 1a
+18 I mm/nam.

MAP = 221g00197CIW

10AI1203

0 100

200TiO2

Hinh 6. Biéu do 3 hop phan phan nh xu huéng thay
d6i ctia ty s6 AlLO4/Zr.
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Hinh 7. Biéu d6 tam gidc A-CN-K, trong d6 A; CN
va K tuong tmg véi so mol Al,O3, CaO+Na,0 va
K,0 két hop véi cac chi sb CIA, CIW, PIA, CPA.

Ap dung cong thirc trén cho cac miu trim
tich Pong Ho ta c6 két qua udc luong luong
mua trung binh nam la 1522rnm/nam trong qua
trinh hinh thanh cac tap tram tich tir s6 1 dén s6
13. Gia tri nady twong duong voi gid tri lugng
mua trung binh ndm hién nay.

Nhu vay, gia tri MAP va cac chi s phan
anh muc d6 phong hoa hoa hoc cao ghi nhan lai
trong cac tram tich hé tang Pdng Ho cho thiy
diéu kién khi hau 4m u6t da ton tai tir luc hinh
thanh tram tich Pong Ho tudi Oligocen.

Ty s6 cac nguyén t6 vét 1a mot trong nhiing
chi thi cho diéu kién méi truong trong qua
trinh hinh thanh tram tich [25, 26], trong d6 V,
Ni, Cr 1a céc chi thi quan trong va hay dugc sur
dung ddi v6i cac trAm tich vun co hoc. Ty 1€
tuong ddi cia V/Ni trong trim tich bi chi phdi
bdi méi truong hinh thanh, ty s V/Ni>3 chi thi
cho mdi truong c6 vat lidu liéu hiru co ngudn
gbc bién, ty sb V/Ni ttrong khoang tir 3 dén 1,9
chi thi cho méi truong it 6 xy hoa tan, vat liéu
hitu co c6 ngudn gdc hdn hop luc dia va bién,
dudi 1,9 chi thi cho méi truong giau oxy hoa
tan va vat liéu hiru co co ngudn gbc luc dia
[27]. Nguyén t6 Cr thuong khong bi anh huong
tryc tiép boi qua trinh oxy hoa khu, ty so6
V/Cr>2 phan anh méi truong trim tich nghéo 6
xy hoa tan, V/Cr<2 phan 4nh méi truong tram
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tich c6 mat oxy hoa tan [28]. Ty s& V/Ni cia
cac mAu tram tich Dong Ho dao ddng tur 0,14
dén 1,52 va thap ¢ phan dudi, cao hon ¢ phan
trén. Sy bién thién nhu vdy phan anh méi
truong ling dong tram tich Pong Ho c6 mat
oxy hoa tan va vat liéu hitu co c6 ngudn goc
thuc vat luc dja. Tuong ty, ty sé V/Cr cua cac
mau phan tich déu nho hon 1 va ciing tuong
ung véi moi trudng c6 mat oxy hoa tan.

Cac dan liéu trén dua dén nhéan dinh trong
giai doan Oligocen, diéu kién c6 moi trudng
hinh thanh tram tich dic trung boi moi truong
am uét, co mit oxy hoa tan. Tuy nhién, viéc vat
liéu hitu co chuyén héa thanh than va asphalt
trong tram tich hé ting Pong Ho hién nay cho
thiy su c6 mit ciia moi trudng khir trong qua
trinh thanh da dién ra sau qua trinh lang dong
tram tich. Nhu vay, diéu kién co6 moi truong
hinh thanh cac trim tich Pong Ho ban dau co6
dic tinh cia moi trudng 4m udt c6 mat oxy hoa
tan sau do6 chuyén sang modi truong am udt
mang tinh khu.

5. Két luan

Khao st chi tiét mat cat sudi Déng Ho két
hop v6i phan tich dia hoa nguyén t6 chinh va
mot 5O nguyén t6 vét cho phép phén chia hé
tang Pong Ho thanh 2 phan, phan dudi day
khoang 46m dic trung béi sy dan xen cua trim
tich hat thdé voi cac 16p mdng hat min phan 16p
mong chira hoa thach vét in 14 va cac manh vun
than. Phan trén day khoang 60m c6 dic trung la
cat bot sét két phan 16p méng va déng nhit,
chira 16p trim tich _asphalt. Sy phan bo ham
luong cac nguyén t6 chinh va nguyén té vét &
han duéi thé hién quy luat khong rd rang, trong
khi phan trén sy bién thién ham luong c6 quy
luat tuong ddi rd.

Céc chi s6 phan anh mic do phong hoa,
bién ddi hoa hoc CIA, CIW, PIA va CPA ciia
cac 16p tram tich hé tﬁng Déng Ho déu thudc
loai cao. Tram tich h¢ tang Dong Ho dugc hinh
thanh tir su tai ling dong cac da trAm tich co
trudc ma khong c6 su tham gia ctia cac thanh
phan da géc magma va bién chat. Chung duoc

lang dong trong mdi truong hd nude ngot luc
dia.

Piéu kién khi hau am wdt giau oxy da ton
tai tir Oligocen véi luong mua trung binh dugc
udc tinh 13 1533mm/nam+181mm va ton tai
trong subt qua trinh hinh thanh tram tich hé
tang Pong Ho va chuyén dan sang moi truong
am udt va khir trong qua trinh thanh da.

Loi cam on
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de tai cap Pai hoc Quoc gia ma so QG14-09.
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Major and Trace Elements Geochemistry of Dong Ho
Sediments (Quang Ninh, Viet Nam): Imlication
for Paleoenvironmental Condition

Nguyen Van Vuong, Luong Thi Thu Hoai
Faculty of Geology, VNU University of Science, 334 Nguyen Trai, Thanh Xuan, Hanoi, Vietnam

Abstract: The Dong Ho sedimentary formation consists of gravel, sand and sandstone, mudstone
interbeded with asphalt layer or oil shale cropping out at Quang Ninh is considered as outcrop of
petroleum potential source rock and correlated to source rock of the Cenozoic basins on the
continental shelf of Southeast Asia. Geochemical investigation of major and trace elements content
variation from 13 typical samples selected from diferent layers leads to divide the Dong Ho formation
into two parts: the lower part characterized by unclear variation while the upper part exposing a more
clear trend. The paleoenvironmental proxy and the CIA, CIW, PIA and CPA indices of the Dong Ho
formation revealed high weathering intensity. V/Ni and C/Cr s vary from 0.14 to 1.52; and from 0.02
to 0.52 respectively indicate to oxic depositional environment. The provenance of the Dong Ho
sedimentary layers come from the recycling of sedimentary source rocks and deposited within
freshwater lacustrine environment dominated by humid climate with estimated mean annual rainfall of
1533 mm/yr+181 mm before changing to wet and reduction environment during diagenesis.

Keywords: Major element, trace element, geochemistry, Dong Ho, paleoenvironment.



