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Abstract: The Cat Ba is one of the largest Islands offshore North Vietnam, which is characterized
by an abundance of coral reefs in the East and Southeast of the island. The surface sediments are
considered the basic elements for the coral ecosystem development. In this study, the authors present
some new results studying pH, Eh, mineral composition, and grain size as the basic information for
environmental assessment of this area. The results show that the pH value of the surface sediment
varies from 6.90 to 8.09, with an average of 7.24 while the Eh value of the sediment ranges from -
121.10 to -48.20mV, an average of -68.39mV, demonstrating a reducing environment. The surface
sediments have been classified into 8 size classes: the coarse silt > very coarse silt > medium sand,
very fine sand > very coarse sand, fine sand > coarse sand, very fine gravel. Most of the sediments
are poorly sorted - very poorly sorted, only a few sedimentary samples are well sorted, moderately
sorted, and moderately well sorted. The average mineral composition of the surface sediments
consists of: 25% quartz, 17% illite, 16% aragonite, 13% kaolinite, 10% calcite, 5% chlorite, 4%
gothite, 3% halite, 2% feldspar and less montmorillonite, and dolomite. These results allowed the
researcher to interpret that the sediments have been deposited in a relatively calm environment and
the terrigenous sediment sources are dominant over the marine sources. Source marine sediment
groups are characterized by coarse grains, high pH, and are rich in carbonate minerals, which have
been produced by biological materials. In contrast, the terrigenous sediment group is dominated by
fine-grained sediments, rich clay minerals, quartz, and gothite. These fine-grained sediments are
commonly distributed in the area and are favorable places for pollutant accumulation.
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Pic diém tram tich ting mat ving bién ndng
ven quan dao Cat Ba, mien Bac Viét Nam
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Tom tat: Cat Ba la mot trong nhitng quan dao cé dién tich 16n nhat ngoai khoi mién Bac Viét Nam
V6i dic trung phan bb nhiéu ran san ho o phia Pong Nam va phia Nam quéan dao. Céc thanh tao tram
tich tang mat o day dugc xem 12 yéu té nén trong hé sinh thai ran san hd. Trong nghién ctu nay, tap
thé tac gia trinh bay mot sé két qua nghién ciru méi vé pH, Eh, thanh phan khoang vat, thanh phan
c4p hat trim tich dugc st dung 1am cin cir danh gia méi truong caa hé sinh thai nay

Két qua nghién ciru méi day cua chang toi cho thay: pH tram tich dao dong tir 6,90 dén 8,09,
trung binh 7,24. Eh tram tich dao dong tir -121,10 dén -48,20mV, trung binh -68,39mV thé hién moi
truong khir. Tram tich phan bd 8 loai theo mirc d6 phd bién: bot thd > bot rat thd > cat trung, cét rat
min > cét rat thd, cat min > cat thd, soi hat rat min. Phan 16n trAm tich chon loc kém dén rat kém, sb
it chon loc tét, trung binh tdt, va trung binh. Thanh phﬁn khoéng vat trong tram tich c6 ham luong
trung binh: thach anh 25%, illit 17%, aragonit 16%, kaolinit 13%, canxit 10%, clorit 5%, gotit 4%,
halit 3%, fenspat 2%, ngoai ra montmorillonit va dolomit ham lugng nho.

Tir nhitng két qua trén c6 the ludn giai moi trudng tram tich tuong dbi yén tinh va nguon tram
tich luc dia 16n hon so véi ngudn tram tich tir bién. Nhém tram tich c6 nguén goc blen voi kich
thudc hat 16n, pH cao va giau khoang vat carbonat trong khi nhém tram tich c6 ngudn gbc luc dia
dac trung bdi kich thude hat nho, giau khoang vt sét, thach anh, gotit. Tram tich hat nhé chiém vu
thé trong khu vuc va mdi truong yén tinh nén dé tich tu 6 nhidm khi c6 ngudn tac dong.

Tir khéa: Tram tich; cép hat; khoang vét; dao Cat Ba.

1. Mé dau

Cét Ba la quan dao lon & ven b mién Béc
Viét Nam vai hé sinh théi ran san hé phan b6
phong phl ¢ phia Dong Nam va phia Nam dao,
hé sinh thai nay von nhay cam khi méi truong
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thay d6i nén s& chiu nhiéu tac dong tir nudc va
tram tich do vay can dugc quan tdm va canh bao
de giam thiéu tac dong.

Céc nghién ctru gan day vé chat lugng nudc
ven bo quanh dao Céat Ba cho thay c6 biéu hién
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6 nhiém do hoat dong nuéi trong thay san va mot
phan tir luc dia [1], ham luong mot sé kim loai
nang, héa chit bao vé thuc vét trong nuéc ven bo
Cat Ba cao hon so voi Ha Long, Bai Tu Long
phéan anh tac déng tir luc dia téi ven bo Cét Ba
16n hon cac vung khac [2].

O phia Bic va phia Tay Bac cua quan dao
Cat Ba dugc cung cap tram tich hé théng song
Bach Ding nén toc do ling dong tram tich ting
nhanh hon so v&i Cac vung gitra vinh Ha Long
va ria ngoai do khu vyc nay it nhan duoc ngudn
tram tich tir dat lién chuyén ra. Két qua dong vi
bén cho thiy ¢ phia Bic va phia Tay Béc dao thé
hién sy anh hudng cia méi trudng luc dia chiém
vu thé [3].

Quanh dao Cét Ba cac nghién ciru trude dé
chi ra phan b tram tich bot chiém wu thé, kém
véi nod 1a ham lugng Kim loai nang tich iy trong
tram tich cao [4,5]. Thanh phan khoéang vat va
thanh phan cap hat tram tich & Vinh Ha Long tiép
gidp vai dao Cat Ba ¢ phia Pong va BPong Nam
c6 9 loai tram tich, & Vinh Ha Long ham luong
trung cac khoadng vat thach anh 49%,
illit=kaolinit = 15%, clorit = canxit = 6%, gotit =
5%, montmorillonit = fenspat = 4% va phan tich
cung cap da chi ra 4 nguén chu yéu voi mtc do
giam dan: nguon luc nguyén giau khoang vat sét;
ngudn tir bién cd mat khoang vat carbonat tir vun
vo sinh vat, nguon tir phong hoa cac d4 magma
c6 mat montmorillonit va nguén tai chd c6 mat
gotit duoc tao ra theo phuong thirc hda hoc [6].

Bui Vian Vuong va nnk st dung két qua phan
tich tuoi dong vi #°Pb va khoang vat sét theo
chiéu sau mau 6ng phong da khang dinh tram
tich trong Vinh Ha Long c6 nguon cung cap tur
hé thdng song Hong va ngudn bao mon xung
quanh. Ngudn tir hé héng song Hong da giam di
kh& nhiéu khi di vao Vinh Ha Long théng qua
cac kénh Cai Trap, Lach Huyén, Hoang Chau va
vong qua dédo Cét Ba. Tir truéc 1990 thanh phan
khoang vat sét co nguon goc tur song Hong kha
cao, ké tir sau 1990 thi ngudn cung cap tir phong
hoa boc mon cac da xung quanh di vao Vinh Ha
Long cao hon [7].

O quéan dao Cat Ba va Vinh Ha Long sinh vat
c6 tong so6 4622 loai ca ¢ trén can va dudi nudc.

Phan bién co 2147 loai, trong d6 c6 114 loai
dugc ghi trong sach do. C4 7 h¢ sinh thai, hé sinh
thai bién dién hinh 1a ran san hd, rimng ngap man,
co bién, chung dang trén da suy giam vé mirc d6
da dang thanh phan loai dudi tac dong caa con
ngudi ciing nhu méi trudng tram tich noi chung
sinh sdng [8].

Du da c6 thong tin vé tram tich ¢ phia Béc
va phia Tay, nhung & phia Pong, Pong Nam,
Tay Nam, Nam dao Cét Ba nhin chung con rat it,
bai bao nay bo sung thdng tin con thiéu gom c6
pH, Eh, thanh phan cap hat, ham luong khoang
vat gop phan soi sang diéu kién méi truong trim
tich ¢ khu vuc nay.

2. Co sé tai liéu va phwong phap
2.1. Co so tai liéu

Céc sb lieu st dung cho nghién ctru nay duoc
thu thap tir chuong trinh khao séat vao thang 9
nidm 2019, do cac nha dja chat LB. Nga va Viét
Nam tién hanh khao sat 51 tram (Hinh 1) va lay
mau nghién ctru, cac mau thu dugc bao quan &
nhiét do thuong cho cac phan tich thanh phan cap
hat va khoang vat. Thong sé pH va Eh tram tich
dugc do bang may pH 110 Oakton & thuc dia.

2.2. Phuwong phap phdan tich

-Phan tich thanh phan cdp hat tram tich:
Tram tich thu dugc dem rira man va loai bo vat
chat hiru co bang H20; va nudc cit, sau d6 sang
wét qua ray 0,063mm, phan cap hat 16n nam trén
riy 0,063mm duoc siy kho va ray trén céc ray
¢6 kich thude khac nhau, sau d6 can tirng cip hat
tinh ham lwong phan trim mdi c4p hat, phan cap
hat nho hon ray 63um dem loc, say kho va can
réi dem phan tich bang pipet va tinh ham lugng
phan tram ting cap hat. Két qua phan tich cua
ting cdp hat tinh toan trén phan mém
GRADISTAT, sir dung phan loai tram tich theo
Folk [9] xac dinh tén tram tich (Bang 1).

- Phan tich thanh phan khodng vdt: Mau
duoc nghién nho va ray t6i do hat 0,074mm, sau
do lay khoang 2 gram cho vao gia dung mau, roi
4n nhe mau bang mot tim kinh ¢& 4,5 x Scm dé
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tao bé mat phang cho mau va cao bang mit gia
dung mau. Nghién ctu tién hanh trén may D8
Advance str dung biac xa Cu(Kas2). Cac thong
s6 cai dat bao gom hiéu dién thé 35kV, dong dién

truong.

35mA budc nhay 0,015 °20, thoi gian ngung 3
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giay, va pham vi quét 5 - 60 °20@ [10]. Thi
nghiém nay duoc thyuc ’hién tai Trung tdm Phéan
tich Thi nghi¢m Dia chat, Bo Tai nguyén va Moi
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Hinh 1. So d6 khao sé&t thu mau ven bo Cét Ba.
Bang 1. Phan loai va mo ta théng sb tram tich theo Folk [9]
Tram tich Do chon loc (So) Do bat dbi xiing (Sk)
. Md . Md , - A
Tén (mm) Tén (mm) Muc So Nghiéng vé Sk
San rat tho 32 Cat min 0,125 Rat tot < 1,27 Hat rat min | (-1,0) — (-0,3)
San tho 16 Cat rat min 0,063 Tot 1,27 -1,41 Hat min (-0,3) - (-0,1)
San trung 8 Bot rat thd 0,031 | Trung binh tot 1,41-1,62 Doi xung (-0,1) - (0,1)
San min 4 Bot thod 0,016 Trung binh 1,62 -2,00 Hat tho 01-0,3
San rat min 2 Bot trung 0,008 Kém 2,00 - 4,00 Hat rat thd 0,3-1,0
Cét rat tho 1 Bot min 0,004 Rat kém 4,00 - 16,00
Cat thd 0,5 Bot rat min 0,002 Cuc ky kém >16,00
Caét trung 0,25 Sét < 0,002
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- Phan tich thang ké: Sé liéu caa 16 thong sb
tram tich trong 51 mau gom c6 pH, Eh, thanh
phan cap hat, thanh phan khoang vét dugc phan
tich théng ké trén phan mém Orgin Pro. 9.1 véi
cac gia tri 16n nhat, nho nhat, trung binh, d6 léch,
hé s tuong quan, phan tich thanh phan chinh
(PCA), gom cum (cluster) nham chi ra cac mbi
quan hé giira cac thdng s tram tich va danh gia
ngudn goc khoang vat tram tich & dao Cat Ba.

3. Két qua nghién ciru
3.1. pH va Eh tram tich

pH trdm tich chju anh huéng cua ca moi
truong bién va luc dia va gia tri pH nam trong
ngudng cta moi truong ty nhién (6,5-8,5), gia tri
pH dao dong tir 6,96 dén 8,09, trung binh 7,25
(Bang 2).

Eh tram tich thé hién méi truong khir chiém
vu thé (Eh < OmV), gia tri Eh dao dong tir -
121,10 d&n -48,20mV, trung binh -68,39mV
(Bang 2).
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3.2. Thanh phan cdp hat tram tich

Phan bé tram tich tang mat & dao Cat Ba c6
8 loai (Bang 2, Hinh 2) theo thir ty v& muc do
phd bién: bot thd > bot rat thd > cat trung, cat rat
min > cét rat tho, cat min > cat tho, soi rat min.

Soi rat min c6 duong kinh trung binh (Md)
dao dong tir 2,110 dén 2,2611mm, trim tich chon
loc tir tot dén rat tbt (So=1,20 - 1,37), trAm tich
nghiéng vé hat rat min (Sk = (-4,02) — (-3,05)).

Cat rat thd véi Md dao dong tir 1,018 dén
1,931mm, tram tich chon loc kém (So = 2,34 -
3,03), chung nghiéng vé hat rat min (S = (-0,88)
— (-0,34)) va déi ximg (Sk = 0,08).

Cat thd véi Md dao dong tir 0,778 dén
0,837mm, tram tich chon loc kém (So = 2,65—
3,95) va nghiéng vé hat rat thd (S = 0,41), va
nghiéng vé hat min (Sk = -0,27).

Cét trung voi Md dao dong tu 0,274 to6i
0,373mm, trim tich chon loc tir trung binh t6t (So
= 1,54-1,55) va kém (So = 2,19-3,60), trim tich
nghiéng vé hat thd (Sk = 0,14), hat rat thd (Sx =
0,41) va d6i xtmg (Sk = 0,05-0,09).

Bang 2. Gia tri cac thong sé hoa ly, théng sb cap hat, cac khoang vat trong tram tich tang mat dao Cat Ba

T hi¢u L = - n n “ sl s| 8| = s :;'/ S| < | 5|3

i § | 3 =|8|8|2|2 8|8 5|£|8]3
1|/CBO1 |7,70| -964 [1018|237|008 | 2 | 2 |1 |5 |0 |3 |47|38|1]|]0]0
2 |[CB02 |809|-1211)1931|234|-073|23 14| 6 |20 0| 2|9 |22 |0]0
3 |CB03 |716| 635 |0,180|6,72| 036 |17 |10 | 5 |15 0 | 2 |12 |30 |3 |0 |0
4 |CB0O4 |712| 60,8 | 0036|190 |-049 |20 |15| 6 |29 | 4 |5 |5 |4 |6 0|0
5 | CB05 |698| -53,7 |0099 675|013 |17 |11 |5 |37 | 3 |4 |7 | 7|4 ]0]0
6 | CB06 |786|-1035]|1547|239|-034| 0 | 1|1 |8 |03 |40]40]|2 0]0O0
7 |CB08 |718| 664 |0036192|-037 |21 |15| 7 |29 | 4 |4 |7 | 5|5 ]0]0
8 |CBO9 |708| -588 |0035]293|-060| - | - | -] -]-1]-/1]- - - -]
9 |CB10 |718| 645 |0031|201|-041|19 15| 6 |31 | 4 | 4|4 4|7 |]0]0
10 | CB11 |6,99| 532 |0035|234|-024|25|20]| 6 |20| 0 | 4 | 5|5 |7 ]0]s3
11|CB12 |713| 62,1 | 0,029 |1210|-007 | 25|18 | 6 |23 | 3 |5 | 5|6 |5 |]0]0
12 | CB13 |716| 637 | 0144|576 /034 |21 |18 | 6 |19 | 0 | 3 |8 |19 2 0|0
13|/CB14 |715| -636 | 0052288000 |19 |15 6 |37 | 2 |5 |5 |5 ]|2]0]0
14 |CB15 |711| -610 |0,030 /196 |-024 |24 20| 6 |28| 3 | 3|3 ]|]5]|3]0]0
15| CB16 |732| -756 | 0,778 265|041 | - | - | - | - | - | - | - - - - -
16 |CB17 |[7,09| -590 | 0,026 |200|-009|19 |16 | 6 |36 | 4 | 5|4 |0]4]0]0
17 |CB18 |735]| -7134 |0,357 (219|014 | 5 2 2 4 0 0 |17 |64 | 2 0 0




72 N.H. Hoang et al. / VNU Journal of Science: Earth and Environmental Sciences, Vol. 36, No. 4 (2020) 67-79
18 | CB19 |7,34| -756 | 0,316 {155 005 | 2 1 0 4 0 2 123651 0 0
19 | CB20 | 7,85 | -105,9 | 2,261 | 1,20 | -4,02 | 5 2 11140 4 143|125 | 2 0 0
20| CB21 | 727| 694 /0,026 |270|-003|23 |18 | 6 | 25| 4 5 4 6 4 0 0
21 | CB22 |7,22| -66,3 | 0,026 |2,70| 0,01 |21 |18 | 6 |27 | 4 4 4 5 4 0 0
22 | CB23 |7,17| -646 |0,025|233|019 |23 |17 | 6 |26 | 5 4 2 5 4 3 0
23| CB24 | 707 | -583 |0,019]213|-023|124 17| 6 |28 0 4 5 6 4 3 0
24 |1CB25 |719]| 66,1 |0,085 765|066 |17 |14 | 6 | 25| 0 5 8 19| 3 0 0
25| CB26 | 7,07 | -586 |0,027 272 |-005|23 |18 | 6 |27 ]| 5 4 4 5 3 0 0
26 | CB27 |7,07| -582 |0,031|292|-002]|21 |17 | 7 |33 | 4 4 2 5 2 0 0
27| CB28 |715]| 635 |0,109 721|057 |19 |16 | 6 | 34| 3 5 6 4 2 0 0
28 | CB29 |7,17| 645 |0,027 | 217|012 |21 | 15| 6 | 35| 3 4 3 4 5 0 0
29 |CB30 |745| -843 | 2110|137 |-305| 3 2 3 13| 0 6 |27 21| 2 0 0
30 CB31 |7,12| 605 |0,031289|-043]|25|20| 7 |29 | 3 4 3 0 4 0 0
31| CB32 |739]| -790 | 0,274 | 154 | 0,09 | 3 3 2 6 0 4 122 |5 | 2 0 0
32 | CB33 |715| 63,7 |0,034 212 |-029| 23|14 | 6 |42 | O 4 1 3 3 0 0
33|CB34 |711| 614 | 0,027 | 203 |-001]|22 |18 | 6 |38 | 5 3 1 0 3 0 0
34 |CB3 |705| -575 10,029 1201|-015]| 25|18 | 6 |33 | 5 4 1 0 4 0 0
35 | CB36 6,9 | -48,2 | 0,030 |243| 0,03 | - - - - - - - - - - -
36 | CB37 |7,22| 67,1 | 0,080 349|008 |21 |15| 6 |31 O 4 6 | 10 | 3 0 0
37| CB38 |714| 619 |0,035|198| -05 |22 |17 | 6 |32 | 5 5 2 3 3 0 0
38| CB39 |708]| -581 |0,115|451|0,22 |15 |14 | 5 |29 | O 4 110|14 | 2 0 5
39 | CB40 |7,18| 644 | 0,161 {488 | 0,01 |18 | 15| 6 | 28 | 4 4 7 6 2 0 7
40 | CB41 | 6,96 | 485 |0,030 196 | 0,3 |24 |16 | 6 |34 | 4 4 1 0 5 0 0
411 CB42 | 7,03| 56,4 |0,032|199|-039|22|17| 6 |34 ]| 4 4 1 3 5 0 0
42 | CB43 | 739| -76,7 |0837 (395|027 |15|14| 5 |19| O 51121 25]| 2 0 0
43 |1 CB44 | 768 | -934 |0,169 | 1,41 | 0,2 2 2 1 1370 31163 |1 0 0
44 1 CB45 | 732| -738 |1375|303|-088| 13|10 | 5 |17 | 2 2 13113 ] 2 0 0
45| CB46 | 7,18 | 650 |0,373| 36 | 041 |23 |16 | 6 |30 | 3 5 5 5 3 0 0
46 | CB47 | 7,35| -75,0 | 0,034 | 222 | -0,3 | 7 2 1 7 0 4 120 |52 | 2 0 0
47 | CB48 | 7,22 | 679 |0,032 209|036 |21 |16 | 6 |[31]| O 3 4 111 ] 3 0 0
48 |1 CB49 |729| -710 |0,031 271|018 |19 | 15| 6 |36 | 2 3 5 5 4 0 0
49 | CB50 |7,21| -66,7 |0,030 231|003 |23 |17 | 6 |25]| 5 3 5 6 7 0 0
50 | CB51 |7,33| -743 | 0,030 | 2,07 |-025]| 23 |18 | 6 | 27 | 3 4 5 5 4 0 0
51| CB52 |711| -61,7 | 0,026 | 1,73 | 0,09 | 21 | 17 | 7 |23 | 4 4 5 10| 6 0 0

I1I. — Ilit; Kao. — Kaolinit; Clo. - Clorit; Th.anh — Thach anh;
Ha. - Halit; Mon. — Montmorillonit; Dol

Cat min v6i Md dao dong tur 0,144 tdi

0,180mm, tram tich chon loc rat kém (So = 4,88
— 6,72), chon loc tét (Sp = 1,41), trdm tich
nghiéng vé hat rit thd (Sk = 0,34 — 0,35), hat tho
(Sk = 0,20) va d6i xtng (Sk = 0,01).

Cét rat min c6 Md dao dong tir 0,080 dén

0,115mm, tram tich chon loc kém dén rat kém
(So = 3,49 - 7,65), tram tich nghiéng vé hat rat
thd (Sk = 0,57 - 0,66), hat th6 (Sx = 0,13 - 0,22),
d6i xung (Sk = 0,08).

Bot rat thd co Md dao dong tir 0,031 dén

0,052mm, tram tich chon loc tir trung binh (S =

Fel. - Fenspat; Got. - Gotit; Ca. — Canxit; Ara. — Aragonit;
— Dolomit; (-) — khéng phén tich

1,90 -1,99) dén kém (So = 2,01-2,93), tram tich
nghiéng vé hat rat min (Sk = (-0,60) - (-0,30)),
hat min (Sk = (-0,29) — (-0,24)), d6i xtng (Sk= (-
0,02) - (0,00)).

Bot thd c6 Md dao dong tir 0,019 dén
0,031mm, trdm tich chon loc kém (So = 2,01 -
2,89), chon loc trung binh (So=1,73 - 2,00), tram
tich nghiéng vé hat min (Sk = (-0,25) — (-0,15)),
hat tho (Sk = 0,12-0,19), hat rat min (Sk = (-0,43)
—(-0,30)), d6i xtng (Sk = (-0,09) - (0,09)).
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Hinh 2. So d6 phan bd tram tich ven by Pao Cat Ba.

3.3. Thanh phan khodng vt trong tram tich

Khoéang vt trong tram tich c6 ham luong
trung binh th tw giam dan nhu sau: thach anh >
illit > aragonit > kaolinit > canxit > clorit > gotit
> halit > felspat (Bang 2).

Tlit ham lugng cao nhét trong s6 khoang vat
sét, chiing dao dong tir 0 dén 25%, trung binh
18%, phan bd phd bién trong trim tich & hau hét
cac tram.

Kaolinit ham lugng dao dong tir 1 dén 20%,
trung binh 14%, gidng nhu illit ham lwong
kaolinit c6 mat hdu hét cac tram khao sat.

Clorit ham luong nhd hon illit va kaolinit,
ham luong dao dong tir 0 dén 7%, trung binh 5%,
du c6 ham lugng khong 16n nhung c6 mat trong
hau hét cac mau thu duoc.

Montmorillonit ham lugng thip khong dang
ké, chiing chi xuét hién trong mot vai mau gan
khu vuc bén Béo.

Thach anh ham luong cao nhéit trong sb
khoang vt trong tram tich, dao dong tir 4 dén
42%, trung binh 26%. Mtrc do phd bién thach
anh cao nhét trong sé khoang vat co mit trong
tram tich.

Fenspats ham luong nhé, dao dong tir 0 dén
5%, trung binh 2%. Mac du co mat nhung hén}
lugng thap trong hau hét cac mau, mire d6 phod
bién khong cao.

Gotit ham lugng thap, dao dong tro dén 6%
va trung binh 4%, du ham luong thap nhung c6
mat trong nhiéu vi tri & dao Cat Ba.

Halit c6 mat trong hau hét cac miu voi ham
luong tir 1 dén 7%, trung binh 3%, ham lugng
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halit thuong cao trong tram cd ham luong
khoang vat sét cao.

Aragonit ham luong pho bién sau thach anh
va illit, chiing dao dong tir 0 dén 65%, trung binh
14%. Chiing c6 mit trong hau hét cac miu, & mot
s6 tram do dugc ham lugng aragonit c6 ham
lugng cao trong s6 tram tich hat thd, va ham
lugng thép trong cac tram tich hat min.

Canxit ham luong cao nhung thap hon ham
luong aragonit, dao dong tir 1 dén 47%, trung
binh 10%. Gidng nhu aragonit, canxit c6 mt pho
bién trong cac mau, ham lugng kha cao trong cac
mau c6 kich thudc hat tho nhu cat va soi va thap
hon trong cac mau bot.

Dolomit ham lugng it pho bién, _chung chi
xudt hién trong mot vai mau trong s6 thu duoc,
ham lugng cao nhét 12 7% con lai déu ham luong
thap.

4. Thao luin

4.1. Thanh phan dé hat, khodng vit phan dnh
nguon goc va dong luc moi truong

Ven bo dao Cat Ba phan bé 8 loai tram tich,
pho bién 1a bot tiép dén 1a céat va soi thi it phd
bién (Bang 2), ching hau hét chon loc kém va rat
kém phd bién hon 14 chon loc trung binh va trung
binh tét, diéu d6 phan anh diéu kién dong luc yén
tinh v6i dong chay nhé va séng nho.

Tram tich hat thé nhu soi va cat lién quan dén
cac khoang vat nhém carbonat ¢ nguén géc vun
Vo sinh vat, trong khi khoang vat sét chiém ham
luong cao hon di kém vai tram tich hat nho trong
mai trudng tram tich tuong d6i yén tinh. pH va
Eh tram tich phan anh méi trudng chiu nhiéu sy
chi phdi tir luc dia véi gia tri pH < 7,2 chiém tng
s 31/51 diém khao sat (Bang 2), con lai 20 diém
c6 gia tri pH >7,2.

Theo nghién ctru truge do thi Vinh Ha Long
nam sat vung nghién ctru nhan dugc ngudn cung
cap tur song Hong bai chi thi khoang vat sét va ty
s6 ctia cac khoang vat sét, bén canh do ciing nhan
duoc tur qua trinh phong hoéa boc mon cac da
xung quanh ting nhanh ké tir nam 2000 dén 2016
[4]. Ngudn cung cap tram tich ven by Hai Phong

nhan duoc tir hé thdng séng Hong chay qua cac
song Van Uc, Lach Tray, Cira Cam dic trung
ham lugng khoang vat sét kha 16n [6] thé hién
mtrc d6 twong ddng cao khi so véi bai tridu Bang
La va Ngoc Hai vé thanh phan khoang vat sét.

O dao Cét Batram tich the hién 2 nguon cung
cap tram tich cha yéu, nguén tir bién c6 kich
thudc hat 16n, nhiéu khoang vat argagonit, canxit
va dolomit. Ngudn tir luc dia dic trung boi kich
thudc hat nho, nhiéu illit, kaolinit, thach anh va
clorit mang tir luc dia ra bién.

4.2. Twong quan giita cdc thong sé tram tich

Céc thdng s6 tram tich thé hién mirc tuong
quan tr hoan hao (R = 1), twong quan manh (R
=0,75 - 0,95), tuong quan trung binh (R = 0,5 -
0,75) va tuong quan yéu (R = 0,25 - 0,5). Hé s6
tuong quan thé hién 2 kiéu tuong quan thuan va
nghich (Hinh 3).

Tuong quan thuan thé hién & 3 muc 1a manh,
trung binh, yeu. Tuong quan thuan phan anh
tram tich co cling nguon cung Cap tur luc dia hodc
cung nguodn cung cap tor bién déu thé hi¢n kha rd.
Nguén luc dia la cac yéu tb chi phéi gdm khoang
vat sét (illit, kaolinit, clotrit), thach anh, fenspat,
cac khoang vat tai chd co twong quan trung binh
1a halit véi khoang vat sét va yéu vai fenspat va
thach anh. Ngudn bién 1a aragonit — canxit — Md
- pH thé hién qua twong quan thudn mic trung
binh va manh. Méi truong tram tich yén tinh thé
hién tuong quan thuan yéu gitra So va Sk.

Tuong quan nghich thé hién ¢ 4 mtrc 1a hoan
hao, manh, trung binh, yéu. Tuong quan nghich
phan anh su quan hé tuong phan vé nguon goc
va tuong phan diéu kién méi truong, thong sb
trdm tich c6 ngudn géc bién tuong quan nghich
thong sé nguon géc luc dia, thong s dic trung
cho cac yéu té dong luc thé hién bang dong luc
manh nguoc véi dong luc yéu.

Trong 16 thong s6 tram tich thi
montmorillonit va dolomit gin nhu khong c6
méi tuong quan c6 y nghia véi thong sb khac, &
muc khdng phu thudc tuyén tinh vao cac théng
s6 khac, voi ham luong nho va khong chi phdi
vao dic trung ctia mdi truong tram tich & dao Cét
Ba.
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pH | pH |-1,00| 0,78 | 022 | -040 |-0,63 |-0,65 -0,63 -0,50 |-0,51 |-031 | 0,72 | 0,55 |-0,50
Eh . Eh -080 - 0,62 | 0,65 | 0,63 0,72 | -0,54 0.8
Md . . Md 45| -0,70 | -0,54 | -0,57 | -0,49 0,75
S0 S0 06
Sk | @ & . @ | Sk 046 =
n. (@ @ @ * . 097 094 0,86 | -0,85 0,60
Keo. @ & @ & . Kao. 0,94 060 | 0,32 |-0,85 | -0,86 | 0,57 — 0,2
co. @ @ @ & ‘ . Clo. o, 083 -0,87 056
Thanh | @ & @ ® ® o 0,70 | 0,82 e
Fel. | @ ® @ ® 0O Fel. -0,66 | 0,66 | 0,53 : 02
Got. | * & * D @ | & [Got |-027|-060
Ca. . ‘ . & . . . ' & Ca. | 0,68 | -053 =0
Ara. | @ @ ¢ . . . ‘ Q@ ® @ ~a 05 06
He @ ® ® 000 -0 00
Mon. Mon. 44
Dol. Dol. 4
QQ\ <& k“b P & W ,{;bo' (}o"\ Qz\' (,d" o VSQ" 4 éoo‘ Q°\'
*p<=0,05 ** p<=0,01 b
S6 mau =48; ** p < 0,01 (d6 chinh x4c 99%); *p < 0,05 (46 chinh xac 95%); IIl. — lllit; Kao. — Kaolinit; Clo. - Clorit; Th.anh

— Thach anh; Fel. - Fenspat; Got. - Gotit; Ca. — Canxit; Ara. — Aragonit; Ha. - Halit; Mon. — Montmorillonit; Dol. — Dolomit.

Hinh 3. Ma tran tuong quan giira cac théng s6 tram tich ven bo Cét Ba.

4.3. Thanh phan chinh chi phéi méi trweong tram tich

Két qua phan tich thanh phan chinh (TPC)
cua 16 thong sb tram tich, c6 3 thanh phan chinh
(TPC 1, TPC 2, TPC 3) chi phéi tap hop tram
tich Cat Ba voi gié tri riéng cua tirng thanh phan
chinh TPC 1, TPC 2, TPC 3 lan luot 12 7,8, 2,0
va 1,3 (Bang 3, Hinh 4). TPC 1 chi phéi 48,8%
dac trung méi truong véi cac gia tri riéng cua
thong s tram tich trong thanh phan chinh > 0,3
gom pH, Eh, illit, kaolinit, clorit, canxit,
aragonit. TPC 2 chi phéi 12,4% dic trung mdi
truong vai cac thong so ¢6 gia tri riéng > 0,3 gdbm
Md, So, Sk. TPC 3 chi phéi 8,2% dic trung moi
truong gdm: gotit, halit, montmorillonit, va dolomit.

Du ham lugng cao va phd bién trong tram
tich tang mat nhung thach anh lai c6 gia tri riéng
thip hon céac thong sé khac trong 3 thanh phan
chinh chi phéi cha dao, cho thiy nhan dang méi

truong tram tich cua thach anh & ven bd Cat Ba
it hon so véi cac khoang vat khac. Bong luc &
khu vure nay kha yén tinh thé hién bang thach anh
c6 twong quan thuan véi khoang vat sét (illit,
kaolinit, clorit) diéu nay cho thay thach anh va
khoang vét sét cung ngudn cung cdp va trong
didu kién yén tinh nén do6 chon loc tram tich kém.

T hinh 3 dua trén 16 thong sé tram tich
dugc phan tich thanh phan chinh da chia ngudn
cung cap vat liéu tram tich thanh 2 1a ngudn luc
dia va ngudn bién. Ngudn gc tir luc dia gdm céc
thong s6 nam & phia phai cia Hinh 4 13y gia tri 0
cia TPC 1 lam gianh gidi, dac trung bdi cac
thong sb uu thé 14 illit, kaolinit, clorit, Eh, So, Sk,
gotit, thach anh. Ngudn gdc bién, phan bé & phia
trai Hinh 4 Iy gia tri 0 caa TPC 1 1a gianh gidi,
dic trung boi thong s6 wu thé 12 pH, Md, canxit,
va aragonit.
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Bang 3. Gia tri riéng cac thanh phan chinh va cac thong sb tram tich

TPC | Gi4 tririéng | Phuong sai (%) | Phuong sai tich liy Thong so TPC1 | TPC2 | TPC3
1 7,8 48,8 48,8 pH -0,30 | 0,20 0,04
2 2,0 12,4 61,2 Eh 0,30 | 0,22 | -0,05
3 13 8,2 69,5 Md -026 | 0,35 0,24
4 1,0 6,1 75,6 So 006 | -040 | 0,51
5 0,9 59 81,5 Sk 015 | -055 | -0,14
6 0,9 5,3 86,8 Ilit 0,33 0,09 | -0,02
7 0,6 3,7 90,5 Kaolinit 0,33 0,07 0,04
8 0,5 3,0 93,5 Clorit 0,33 0,09 0,11
9 0,4 2,7 96,2 Thach anh 0,26 0,20 0,21
10 0,3 1,9 98,1 Felspat 0,25 0,18 | -0,16
11 0,1 0,9 99,0 Gotit 0,14 0,27 0,35
12 0,1 05 99,6 Canxit -0,33 | 0,06 0,07
13 0,0 0,3 99,8 Avragonit -0,30 | -0,29 | -0,19
14 0,0 0,1 99,9 Halit 0,23 0,18 | -0,30
15 0,0 0,0 99,9 Montmorillonit | 0,05 0,02 -0,30
16 0,0 0,0 100,0 Dolomit 003 | -0,19 | 0,48
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Hinh 4. Céc thanh phan chinh va quan h¢ giira cac tham s tram tich.

4.4. Cdc nhém tram tich va ddc trung ciia nhém

Phan tich gom cum (cluster) thuc hién nham
phan chia cdc nhom véi cac dac trung méi truong
gbng nhau duoc xép vao cung nhém, véi 16
thong s6 va 48 miu chia thanh 2 nhém, ¢ 3 mau

khong phan tich thanh phan khoang vat gém
CB09, CB16, CB25 nén khéng c6 mat trong
phén tich gom cum (Bang 4, Hinh 5).

Phan tich gom cum cho 48 tram chia thénh 2
nhom. Nhom 1 véi 7 tram dac trung cho nguon
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gbc bién véi cac gia tri pH > 7.5, duong kinh
tram tich la cét rat thé6 (Md = 1,583mm), chon
loc tram tich kém, tram tich nghiéng vé hat rat
nho (Bang 4), cac khoadng vat sét thap trong khi
khoang vat carbonat c6 ham lugng cao. Nhom 2
Vv6i 41 tram dic trung cho ngudn goc luc dia véi
pH < 7,2, tram tich 1a cat rat min (Md =
0,081mm), khoang vat sét cao trong khi khoang
vat carbonat thap (Bang 4, Hinh 5).

77

Phan tich gom cum cho 16 théng sé tram
tich, céc thong sé dugc chia 2 nhém dic trung
cho mdi kiéu ngudn cung cap tram tich ¢ vang
ven b Céat Ba. Nhém 1 gom c6 théng sé pH —
canxit - aragonit — Md dic trung nguon goc bién.
Nhém 2 gom cac thdng sb kaolinit — illit - thach
anh — clorit — Eh — fenspat — halit - So - Sk —
dolomit - montmorillonit dic trung ngudn gdoc
luc dia (Hinh 5).

Bang 4. Gia tri trung binh céc thdng s6 trong mdi nhém tram tich ¢ ven bo dao Cét Ba

. . Kaolinit | Clorit Thach
Nhom | S6 luwong tram | pH | Eh(mV) | Md (mm) | S Sk | it (%) 0 0 anh
) | 6 | (o
1 7 7,67 -94,53 1,583 | 2,38 | -1,32 9 6 3 16
2 41 7,17 -64,48 0,081 | 2,93 | -0,04 19 15 5 27
Bang 4. (tiép)
Nh6m Felspat Gotit Canxit Aragonit Halit Montmorillonit Dolomit
(%) (%) (%) (%) (%) (%) (%)
1 0 4 30 26 2 0 0
2 2 4 6 12 4 0 0
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Hinh 5. Cac nhém tram tich va théng sé tram tich.
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5. Két ludn

Tram tich ven bo ddo Cét Ba phan bé 8 loai
1a soi rat min, cét rat tho, cat thd, cat trung, cét
min, cat rat min, bot rat thd, bot thd. Tram tich
cha yéu chon loc kém dén rat kém, sé it chon loc
trung binh tét va trung binh, bot chiém wu thé,
sau dén cét va soi.

Gia tri pH dao dong tir 6,96 dén 8,09, trung
binh 7,25. Gi4 tri Eh dao dong tir -121,10 dén -
48,20mV, trung binh -68,39mV. Séi rat min c6
Md tir 2,110 dén 2,2610mm, cat rat thé véi Md
tir 1,018 dén 1,93 lmm, cét tho véi Md tir 0,778
dén 0,837mm, cat trung véi Md tir 0,274 t6i
0,373mm, cat min v&i Md tir 0,144 t61 0,180mm,
cat rit min véi Md 0,080 dén 0,115mm, bot rat
tho véi Md tir 0,031 dén 0,052mm, bot thd co
Md tir 0,019 dén 0,03 1mm.

Khoéng vt trong tram tich ¢4 illit tir 0 dén
25% va trung binh 18%, kaolinit tir 1 dén 20%
va trung binh 14, clorit tir 0 dén 7% va trung binh
5%, montmorillonit ham lugng thp khong dang
ké, thach anh tir 4 dén 42% va trung binh 26%,
fenspat tir 0 dén 5% va trung binh 2%, gotit tir 0
dén 6% va trung binh 4%, halit tir 1 dén 7% va
trung binh 3%, aragonit tir 0 dén 65% va trung
binh 14%, canxit tir 1 dén 47% va trung binh
10%, dolomit ham lwong khong déng ké.

Maéi trudng trim tich ven bé Cat Ba chiu anh
huéng luc dia va bién, méi truong luc dia chi
phdi chiém wu thé, méi truong bién chi phdi thir
yéu. Tram tich hat min chiém vu thé hon so véi
hat tho, diéu kién méi truong tram tich tuong dbi
yén tinh. Tram tich thuan lgi cho tich tu chét 6
nhiém néu ngudn cung cip mang chit 6 nhiém
ham lugng cao sé tac dong xau dén ran san ho.
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