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Summary

The textural characteristics and depositional environment in surface
sediments in the southern sea off Cheju Island are described from analyses of
bottom sediments.

The sediments were subdivided into seven textural classes, namely muddy
sand, slightly gravelly muddy sand, clayey sand, sandy clay, sandy mud, silty
sand.

Sandy size sediments are distributed in the southeastern part and/or around the
Island, Whereas sandy and muddy sediments are mainly distributed in the
central and southern parts of the study area. A small portion of mud patch is
located in the southwestern part of the area.

According to the textural paramenters analysis, sediments in the study area
are poorly sorted(av, 2.52 ¢ ), positive skewed(av. 1.61 ¢), leptokurtic(av. 1.74
é), transported by saltation and/or suspension, and roundness of quartz is
varied from angular to sub-rounded, which suggesting that the depositional
environment is not simple.

The calcium carbonates content is on the average 26.99%. and commonly
abundant in sand-size sediments, Whereas organic matter content in the bulk
sediment is on the average 6.70% and usually dominent in fine-grained sediments.

Light minerals are consisted of quartz(av. 56.01%), Na-Ca feldspar(av. 6.15%),
K-feldspar(av. 9.22%), rock fragments(av. 28.11%). The content of quartz and K
~feldspar increases continuously toward outward from Cheju Island.

As a result of geochemical analysis, concentration of the elements showed Zn
19.42-43.52ppm(av. 30.67ppm), Mn 50-304ppm(av.139.39ppm), Cr 3.54-10.
68ppm(av. 6.50ppm), Pt 5.52-41.68ppm(av. 15.60ppm), Co 7.08-14.68ppm(av. 10.
78ppm), Ni 19,70-42.42ppm(av. 29.57ppm), Cu 3.14-9.12ppm(av. 5.14ppm), Fe 0.48,
2.08%(av. 1.22%), Ca 0.32-13.16%(av. 6.60%), Al 0.06-0.80%(av. 0.27%), Mg 0.12-0.

_-1—



76%(av. 0.53%), Na 0.11-0.51%(av. 0.36%), Ag 0.48-4.08ppm(av. 1.22ppm). Among
these elements, the content of Zn, Cu, Cr, Mn, Fe, Al, Mg, Pband Na increases
toward the southwestern area, while the content of Ca and Ag shows the reversed
distribution trend. Such a distribution pattern seems to imply that spatial
distribution of heavy metals is closely related to the variation in grain size.
The clay minerals which situated southwestern mud patch are consisted of
illite, chlorite, kaolinite, feldspar and calcite. The bulk of illite in the mud zone
is believed to be originated from Huanghe and Yangtze Kiver. The mud patch in
this region contains the diagnostic calcite peak, and the concentration of Ca, Ni,
Pb, Ag are similar to Huanghe type, which indicates that the greater part of

these clay fraction may be derived from the Huanghe River.
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455 o) (Frazier et al, 1976), M k118 Throlt $£=40 %It o Lligel X
WiEE Wil Fa® REEcizcohiRe EmEEC Agsie ez dHza
(Koo et al., 1970 ; Bosum et al,, 1971), tfE—@R HA 2 BHRRT - £
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2 & o,

FAEME S BEslE REHEE dAZ AE-—EEAmeE Al R,
elol b, 7 Velmd v FT7iEE Zo HEAMEY R EERERet Elol
Sl— Al 2| s %ol MEAEERE KT of (Wageman et. al, 1970)(Fig. 2). 53] &
i FEES PR R E S il - i s e Rkt PEEE 8
BERS B s BELEERZA BEY pFoz mIel s} HEM BE<
A9 2,000m Ll kol wabch ojeldt MEEEEEES TR hEEIS @l
i Hees HiEmS wot 250 1%%S  &hod (Emery and Niion, 1964 )
: Emery et al., 1969 ; Wageman et al., 1970) [ s dchisEiE ) = 9] A E A,
Elol ot & o7u AE %ol AR BmE ez weldrh
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Fig. 2. Major structural zones of the East China Sea and vicinty(after Wageman et
al., 1970).
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A7l 27 e] ¥esE], o] =S EHEMA Yo 1417 30% F9ek 550CE
Bg FAHERS A5 g BoaExe Jelidd,

-2-3, fb%Ey H7E

HL#E TERESS S-S A HEWRARS 60T ERBAA 24417 T
%d HRANE, 2ARA, 474, JFET FE BREST FEpEREC o
ZA BT oS 100 mesh EE&WHME AF, 10go HEHE Hete 30ml
pyrex Al 3ol @eo] FA(HCl: HNO;=3:1) 10ml & ma =5, 85~90C
water batholl 4 # 60%7 #=zlsl9lc}(Johansson, 1975), ©hi] & Ad el F
F4 10ml 42 st & BAEY Fol Rl %W WESL, ded LER
o Frelol B FURMCSYE#E (Pye unicam, SP 9)2 #H & w&e FBES HENA
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2} biscaye(1965)¢] Fikol uwie} gEaloich F, kol BEd HWHS KRESHI
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Fig. 3. Bathymetric map of the study area(depth in meters).




Table 1. Weight percentage of sediment compostion and monent parameters

St :-NoiGranule| Sand | Silt | Clay Classifica~ Mean |Sorting | Skewneas | Kurtosis

I
|

tion
1 37.5927.59 34.48 s M 4.57 2.74 0.34 0.55
2 1.42 59.1529.52 9.9 (#)mS 1.3 2.48 0.67 0.96
4 1.24 63.25 7.83 7.62 (#)mS 1.53  0.83 0.94 0.51
5 4.52 70.48 18.06 6.95 (#)mS 1.83 3.80 0.33 3.45
6 0.29 84.78 6.88 5.74 (#)mS 1.47 1.91 0.35 3.70
7 1.65 52.15 33.00 13.20 (#)mS 1.99 3.68 0.45 0.49
8 91.54 3.89 4.55 S 2.46  3.42 0.64 0.70
9 0.38 78.54 6.02 15.06 (#)mS 1.27  3.32 0.56 2.24
10 93.59 4.25 2.12 S 1.01  1.13 0.14 2.57
11 90.66 4.42 4.92 S 2.83 2.80 0.61 2.56
12 48.28 16.90 34.80 sC 4.41 2.92 0.54 0.52
13 1.45 55.5512.26 30.74 (#)mS 1.17  2.56 0.53 0.49
14 0.3¢4 66.31 9.85 23.49 (#)mS 1.74 3.1l 0.74 0.85
15 0.95 75.78 4.53 18.73 (#)mS 1.26  2.88 0.42 4.17
16 0.27 65.46 9.26 25.27 (&)mS 3.86 3.35 0.49 1.83
17 83.52 5.92 10.56 mS 3.23  2.70 0.82 1.53
18 65.12 24.85 9.82 zS 2.29 1.85 0.76 1.83
19 2.75 37.93 20.12 39.19 (#)mS 1.93 3.48 0.22 0.52
20 62.33 14.48 23.17 mS 4.27  3.31 0.76 0.67
21 2.59 53.77 19.34 24.50 (&)mS 1.49 3.74 0.46 0.77
22 1.31  65.0513.70 19.93 (&)mS 1.90 3.33 0.55 1.16
23 82.01 7.40 10.58 mS 2.83 2.31 0.52 2.83
24 91.53 3.90 4.55 S 2.14 1.25 0.28 3.74
25 91.67 3.60 4.71 S 2.10 1.5l 0.15 2.49
26 91.80 3.41 4.78 S 2.03 1.18 0.57 2.67
27 89.01 5.07 5.91 mS 2.43 1.62 0.47 3.33
28 1.57 84.95 3.59 9.88 (#)mS 1.38 1.86 0.66 3.26
29 79.99 6.25 13.76 eS 2.73 3.0 0.64 2.71
30 87.83 4.05 8.11 ¢S 2.51 1.73 0.46 2.59




St-No|Granule| Sand | Silt | Clay Classifica-ipMean | Sorting | Skewness| Kurtosis

tion
31 0.23 66.9 11.26 21.59 (#)mS 1.86 3.33 0.79 0.75
32 75.89 1.57 16.53 cS 3.40 2.92 0.87 1.73
33 37.49 22.56 40.00 sM 5.77 3.38 0.37 0.46
34 53.6113.14 33.24 cS 4.24 3.25 0.77 0.47
35 57.20 12.22 30.56 ¢S 4.18 3.26 0.81 0.49
36 31.4523.00 44.65 sC 5.44  3.29 0.77 0.46
37 52.9019.30 27.79 mS 4.2 3.32 0.79 0.46
38 60.21 14.21 25.58 mS 4.06 3.43 0.74 0.63
39 72.78 16.71 10.52 mS 2.2 2.2 0.69 1.72
40 85.25 4.43 10.31 mS 3.12  2.91 0.37 1.77
41 76.76 6.54 16.70 cS 3.30 2.84 0.81 3.25
42 0.38 88.60 6.2 4.82 (#)mS 1.9 1.43 0.44 2.49
43 86.40 5.44 8.16 mS 3.78 1.73 0.43 2.99
44 86.98 4.96 8.05 mS 1.45 1.71 0.31 3.81
45 64.13 9.92 25.92 cS 3.82 . 3.26 0.79 0.63
46 65.18 13.63 21.2 mS 3.67 3.02 0.78 0.69
47 85.06 5.68 9.95 mS 1.88 1.62 0.5 2.92
48 83.02 5.18 11.81 mS 1.87 2.02 0.62 3.45
49 23.9 19.86 56.19 sC 6.18 3.28 0.54 0.63
50 22.04 27.62 50.31 sM 6.33 2.9 0.45 0.63
51 51.56 15.83 32.54 cS 4.53 3.18 0.84 0 52
52 16.02 26.84 57.08 sC 6.68 2.87 0.72 0.82
53 13.62 28.44 57.88 sC 6.95 2.76 0.26 0.82
54 15.71 22.14 61.83 sC 6.25 1.6l 0.12 1.85
55 14.78 22.86 62.29 sC 6.53 1.04 0.31 1.39
56 62.91 20.58 16.46 mS 3.46 2.34 0.54 0.72
57 73.06 9.38 17.52 mS 3.2 2.94 0.46 1.47
58 85.46 9.37 5.11 mS 1.53 2.03 0.34 2.44
59 85.75 5.69 8.54 mS 1.52 1.78 0.59 3.71
60 89.62 4.44 5.92 mS 1.55 1.50 0.50 2.89
61 93.1 5.16 1.72 S 1.21 1.03 0.90 1.79

Range 160%35 0.83-3.74 0.22-0.90 0.46-4.17



V-2, KiEDHT

IV-2-1, REST

yrE Aol ik EOEEESi 2% E graphic method of wezl FifE, RHE
BE EE RE %o #MEEEES Heslody, Folk(1968)¢ Ternary
diagram ol {3 HFEPER S e (Table 1),

Folk o =@l k3 4 3 #i&Wel 2%+ muddy sand, slightly gravelly
muddy sand, sand, clayey sand, sandy clay, sandy mud % 7 f# 9] textural
classes 2 =] ¢l=dl, muddy sand, slightly gravelly muddy sand, sand
=o| & o]2m g}, ol 59 FTHMKS A, slightly gravelly muddy
sand £ granule: 1.34%, sand: 68.119, mud : 30.55% o]i2 sand + sand: 91
989, silt : 4.129%, clay : 3.90, muddy sand &  sand: 77.30%, siit: 9.55%, clay :
13.15%, silty sand =  sand: 65.12%, silt: 24.85%, clay: 9.829, sandy clay —
sand : 23.40%, silt : 22.90%. clay: 53.70%, clayey sand = sand: 68,37%, silt :
9.449%, clay : 22.17%. sandy mud = sand :32.40%, silt : 25.92% clay :41.60% o] cf,

gt A& 4 e Mo (Fig. 405 20d, ML EES v Xste #ki
% EEIES  slightly gravelly muddy sand, and, muddy sadn % sand size
o] ffrEeol EHEY oS Holi uwid, HEAAET muddy sand, clayey sand,
sandy mud % # - #ikrEgel BE&S ofms Eeolywdl 531, dtiE 32732715,
@ 126°30°S] EIMLS BPEZE Fol¥ mud patch 7} RS gamE 2elx, BHM
by EA Letel i rocky bottom = ffEdith, R#kEve s B, K e BHEIH
of = Hi¥IE ol LR spfushan il #l - #IKTTel BAE o E Stade] ¥
3 IR S #HEEA Tt

A i MW WRB BERESE S Fig 5 67 2 g @R}
) 42 B8 sto] kel A €SS o 4 Urk. =& slightly gravelly muddy
sand = -2¢ 9} 840l JBEISIE 3792 population & MHoldl, traction
population ©] x| 3t& AL Zg8e] oF 2%, saltation population & 2} 97%,
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o} 88~94%, suspension population & F 5 ~11%2 Jeht} olEx 4] =
saltation population ¢ ¥ES $& e 2oiAlnh 22t sandy clay %
sandy mud += 2 7§¢] population & ¥o|:udl, saltation population ©] =] 38}~
WS %880 oF 60~75%, suspension population & ok 25~40% % Hel BHA
23 i @ ERPEE 2l

= &, Passega(1964) 2 C. M diagram ol 4 % (Fig. 7) Slightly gravelly muddy
sand & v]%3 sand size o #¥IES rolling o]} bottom suspension & rolling
o] ftez, mud size o  #KIE-S graded suspension no rolling % uniform
suspension © WHEz E#E Zez pEh R bl Ao ERBTESSS
ch4 —EehE @mE walch

A, AEHTS Hpoz HERES WA #£5 (Table 2), FEMRS] HeMR
thel EMEREYE very angular ~rounded A% %#a "e|u subangular 7t EE
ol2 3 gtk o2 M4yl EMLL ks MRl A+ E £ angular~subangular 3}
I, ML BgdiEel A el Aol ubel subangular ~ subrounded ¥ g 2
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Table 2. Grade of Roundness

St -No | well-rounded (%) rounded(%} subangular (%} |angular(%) angular{%)f very angulan%j

1 - - - - 30.69 69.30
2 - - 3.00 2.00 30.00 65.00
4 - - - 12.20 43.09 44.72
5 - - 1.83 20.18 43.12 34.86
6 - - 2.42 25.00 48.39 24.19
7 - - 3.97 21.43 53.97 20.63
8 - - - 13.91 53.91 32.17
9 - - 8.73 17.46 46.03 27.78
10 1.12 7 .82 12.29 18.99 35.79 24.02
11 - - - 19.27 44.95 35.78
12 - - - 9.69 52.63 24.02
13 - - 0.95 7.62 4]1.90 35.78
14 - - - 0.83 27.27 37.72
15 - . - 2.46 49.18 49.52
16 - i 1.63 12.20 50.41 71.90
17 - - - 1.55 47.29 48.36
18 - - - 2.88 41.35 35.77
19 - - - - 67 .31 51.16
20 - - 3.16 25.95 51.90 55.77
21 - - 4.71 32.5 52.50 32.69
22 - - 15.83 34.53 44 .60 18.99
23 = 10.91 27.27 37.27 23.64 10.83
24 - 4.72 35.43 44.09 15.75 5.04
25 - J.18 33.12 49.04 14.65 0.91
26 - 1.31 26.40 50.33 22.22 -
27 - 9.38 26.25 48.75 15.63 -
28 - 5.00 32.00 41.00 20.00 -
29 - 9.56 31 62 44.12 14.71 -
30 - 4.79 18.56 49.10 27 .54 2.00
31 - 3.12 22.5 45.63 28.12 -




St.No |well-rounded(% | rounded(%, subangular(%) | angulanZ) angular(%)| very angular(%
32 - 1.24 21.11 0.31 27.33 -
33 - - 1.42 19.86 65.25 13.48
34 - 1.91 24.20 49.04 24 .84 -
35 - 8.33 32.74 50.60 3.33 -
36 - 5.26 30.08 52.63 12.03 -
37 - 6.21 31.72 55. 7 6.90 -
38 - 15,19 36.71 40.51 7.59 -
39 - 1.32 31.79 50.33 16.56 -
40 - 3.28 16,94 49.18 30.60 -
41 - 4.17 25.00 47.22 23.61 -
42 - 2.04 27.89 46.26 22.45 1.36
43 - - 20.16 42.74 37.10 -
44 - 0.64 9.55 42.04 43.31 4.46
45 - 2.86 25.14 47.43 24.00 0.57
46 - 2.19 15.33 42.43 38.69 1.46
47 - - 28.48 50.33 21.19 -
48 0.75 2.24 27.61 45.52 23.88 -
49 0.69 5.56 26.39 48.61 18.75 -
50 - 1.32 29.61 54.61 21.05 -
51 - 3.18 17.20 52.87 26.75 -
52 - 1.69 27.68 48.02 20.90 -
53 - 2.76 23.76 47.51 25.97 -
54 - 5.88 16.47 50 .59 27.06 -
55 - - 17.70 45.13 36.28 0.88
56 - 6.67 18.67 46,67 27.33 0.67
57 - - 6.43 40.71 48.57 4.29
58 - 2.50 19.38 47 .50 30.63 -
59 - 1.80 13.18 52.70 32.34 -
60 - 1.45 12.32 49.28 36.96 -
61 - - 18.71 48.92 32.37 -

average 0.04 2.49 16.08 35.08 32.62 13.78
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Fig. 8. Scatter diagram of the various grain-size statical parameters.
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Table 3. Calcium carbonate and Total organic matter content of weight percentage

Sample No Mean (Mz) Calcium carbote (%) r;lr:ti::(tyg;gamc
1 4.57 20.05 21.20
2 1.3 23.0 3.47
4 1.53 25.20 1.35
5 1.83 13.25 3.49
6 1.47 22.91 3.10
7 1.99 16.31 4.19
8 2.46 22.70 4,93
9 1.27 23.61 3.80
10 1.01 12.88 2.71
11 2.83 25.19 6.28
12 4.41 7.34 16.36
13 1.17 18.78 10.66
14 1.74 29.0 3.50
15 1.26 20.0 3.09
16 3.86 37.0 4.74
17 3.23 15,88 4.38
18 2.29 22.13 4.73
19 1.93 34.25 8.43
20 1.27 51.46 8.88
21 1.49 25.52 6.78
22 1.90 22.75 6.06
23 2.83 52.97 4.75
24 2,14 28,27 2.35
25 2.10 52.79 4.75
26 2.03 70.82 2.61
27 2.43 65.73 3.65
28 1.38 47.12 3.59
29 2.73 40.53 9.95
30 2.51 37.54 3.03
31 1.86 37.45 6.86
32 3.40 34,32 8.64
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Sample No Mean (Mz) Caleium carbote(%) ;Z:‘ir czr’got)mic
33 5.77 13.24 15,29
34 4.24 14.28 11.29
35 4,18 18.12 8.69
36 5.44 11.64 7.89
37 4,20 34.55 6.14
38 4.06 37.16 6.36
39 2.20 35.16 6.58
40 3.12 37.65 6.29
41 3.30 37.43 4.23
42 1.90 23.45 3.25
43 3.78 47 .47 6.21
44 1.45 28.0 8.13
45 3.82 24.0 4.95
46 3.67 20.0 4 .88
47 1.88 37 .0 3.22
48 1.87 19 2.8
49 6.18 6.0 5.21
50 6.33 12.5 8.25
51 4.53 16,5 17.68
52 6,68 14.0 10.29
53 6.95 11.0 11,17
54 6.25 13.5 14.95
55 6.53 12.5 13.50
56 3.46 14.0 5.13
57 3.25 23.0 7.29
58 1.53 53.5 6.73
59 1.52 37.0 5.53
60 1.55 42.5 4.86
61 1.21 47.0 6.24

Range 1.01 —6.95 6.0 — 70,82 1.35 — 21.20

Average 26.99 6.70
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AEm Pl REE o MHEHEY SEBS Table3 o Zoh REE &
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Fig. 10. Calcium carbonate content distribution of the sediment.
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Fig. 11. Total organic matter content distribution of the sediment.
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Fig. 12. Distribution of Cu content in the surficial sediments(ppm).
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72 (Cu), ZE(Cr), *2t(Mn), 2 (Fe)

FAaME HEWTRY Cuz B 3.14~9.12ppm(FH 5.14ppm), Cr2 3.
54~10.68ppm (F# 6.50ppm), Mn2 50~ 304ppm (5 139.39ppm), Fe-& 0.
48~2.08% (F# 1.22%)2 Cudt Cre &@el #uiEe = 2solt Mn 3 Fe
o 2 go|tl, o|Sol SffENS MRS MEE Aol st A2 FRME7
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Fig. 13. Distribution of Cr content in the surficial sediments(ppm).
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Fig. 14. Distribution of Mn content in the surficial sediments(ppm).



kowiAE S RoHE Jelde(Fig 14), Fe WML wmel iEEE o
Bl o] 0.5~1.2%, WMLy LRSS 1.0~1.4%, BFEES 1.2~2.0%
o] ZE5mE 2olch(Fig. 15),

of Ful 5 (Al), rhzvlw (Mg)

WA A AlY ZES 0.06~0.80% (F# 0.27%), Mg< 0.
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Fig. 15. Distribution of Fe content in the surficial sediments(%).
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Fig. 16. Distribution of Al content in the surficial sediments(%;,).



oted (Zn), w(Pb), YEF (Na)

A WP Zne FES 19.42~43.13ppm(FHy 30.67ppm), Pb 2
5.52~10.68ppm (ZF# 6.50ppm), Na & 0.11~0.51% (F# 0.36%) BS =
olth, Zn & FEMIAEEZ —iF Hudol 20~30ppm o] FEAME EZoleAdE AY
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(Fig. 18). Pb £ @@= o mud o4 10~40ppm &2 743 #{LE Ho|

N
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Fig. 17. Distribution of Mg content in the surficial sediments(%).
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Fig. 18. Distribution of Zn content in the surficial sediments(ppm).



74 (Ca), (Ag)

HAE MRS Cad FE 0.32~13.16% (F1 6.60%)°l, Ag-<
68 ~4.08ppm (F# 1.22ppm) 2.2 Ca & ZTEY wipige]l 2 Holvt Ag2 3
ol 2ghch, o] & FEMM HEEME EEMMREDG ¥ FERHHE
Efulo] Co ot Ni & A3 i THESS FESmeE HRY ShfEEs Ll

0.
o

e 33°30'N
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Fig. 19. Distribution of Pb content in the surficial sediments(ppm).



Z, Cat FMEE ¥ BN HESMAHES 6~12%=2 RESAHR
2~8%%ch ¥ EEE wolch 53], & H @A ¥ mudiEl f RES
el 2~4%xch oF 2,500 %2 o] EHEH(Fig. 21), Ag2 & B FRE
7} 1.4~4.0ppm 22 7}& & wlw 1 BmAEZE mud R 4+ 0.8~1.0ppm
o8 BESES ¥olv o FHHW, 2 JmA HuRE 1.0~1.5ppm o TE
A5 2o (Fig. 22),

N

0 10 20 30 Km
SCALE i
33°30'N

/
. 32°N

126°E 127°€ 128°E
Fig. 20. Distribution of Na content in the surficial sediments(%).



24 E (Co), YA(NI)

Ei i MW Cool @2 7.08~14.68ppm(F3¥ 10. 78ppm) ¢l 22, Ni
£ 19.70~42.42ppm (7 29.57ppm) 22 R W{LIEL & dolv|, FEM
el AA e 2EaHE 2o &, Cov FH odeHed 2= YA
o 2HF9o 2 E 10~12ppm o FRAMHE 2ol (Fig 23), Ni= BEMLES &
il 35~40ppm < BolEZg Aeldhwd Zieol 20~30ppm o TRAMHE X

ol c} (Fig. 24).
O 10 20 30 Km N
SCALE A—

32°N
126°E 127°E 128°E

Fig. 21. Distribution of Ca content in the surficial sediments(%).



& Bl A R 13%@el tES Cu, Cr, Mn, Fe, Al, Mg, Zn, Pb, Na & &
gt el S| AR EEE woltud Z, HKHel XE SASHE
EN R R A 4 - MEUE ) BEE srf e mTEEbHR o 2 @ el et
S RiE7 Z7hete EEE 2oiw, 53 EWAS € mud ke Felel Esrel
o 9ok, @A Cast Age kit EREHE sz HEE SEEme LR
of, Coot Nie fummel @E7 7ol §iel | oe 2alth
To gas B od, & me) HRRES B ofd Aoz HEdT

N
0O 10 20 30Km
SCALE A

32°30'N

Q
SEEEE

128°E

Fig. 22. Distribution of Ag content in the surficial sediments(ppm).
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RS HAMAE

Table 5= LBy FTERSE7ES HEMMG 2 HHHe FHHE(Mz(4))
o} EEEEIS AHMES el Aolch AEBMREZF r =0.80LLIE (el I Mn
-Fe, Al-Cr, Fig. 25) 2 2 of % ##3 Eo EHREMMAERSE Jetlcs TRESE
7 HBEE} r =0.50~0.8022 (ol : Fe-Cr, Ca-Cr, Fig. 26) ¥|a% R#F IE
o) Zol EMAARIBNES Roln 9+ wEEE Urh

wg ww TEKSZTE(d : Cr, Mn, Ca, Fe Fig. 27, 28) #itp ol TRkl
ulmd EFE E o3 Hel ERAARBER(r =0.50~0.80)F vebxz edH Ca
2 AeolE o]t FTESL sand sizedlA ¥ ohE mud size #EHdel A7 HAZ

LEGEND
Al(%) O @ms O 5 @1 mS
Mn (ppm) 0.60 1 ¢S AlsC ALSM
300 . ©
0.70
Mn=0.015Fe — 43/} Al=0.088 Cr -0.30
250 (r=0.89) n L UN (r=0.86)
200 0.50 —
0.40 —
I.')O'J
0.30
100
0.20
50 -
0.10 1
oo 008 a0 0.5 o‘.zooo'é'lllslé‘ulo
Fe (%) Cr(ppm)
(a) (b)

Fig. 25. The relationships between Mn and Fe(a), Al and Cr(b) in sediments.
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Y 7 T T T T Y T T T T T
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Fig. 26. The relationships between Fe and Cr(a), Ca and Cr(b) in sediments.
a -3
A ™
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Fig. 27. The relationships between Mz and Cr(a), Mz and Ca(b) in sediments.
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Fig. 28. The relationships between Mz and Mn(a), Mz and Fe(b) in sediments.

IV-5. SRMBHA

IV-5-1, &K&W

S B BEme BEEdl wet e A, AKel M 56.1%, Eh ol
i 28.11%, K-BAS 8 9.22%, Na-CakA< 3 6.15%°]ct, FIA
o o]To HEER wat TA FML B o RERES HET ¥ I,

agn g Y EEENECE BT T

9l (Fig. 29).

EA L EAER W HEME #Rlt Na-Cakfel 5~18%, K-EH°]

1~5%, Aol 35 ~63%,

Bpro 25~50%9 RS Rl S8 ENLER
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Fig. 29. Light mineral composition in the fine sand fraction of the surficial

sediments(2-3¢ ).
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E#ol 52~64%, K-Efol 4~15%, Na-Cagfc°l 2~6%, &R 16~35% 2
SEES Bol P HigiEEold HoiAlel wet K-RA A%xel Frhsle M
e molch B4, A& FEME HEE ¥ omud SARE —WelT K-&&el
15~20%, Na-Cag#feol 1~5%, H¥el 60~65%, B 16~20% % BN B
S s MR SHEERES 2odFe] of Muk MY e EM kiehe EER
& Aoz HEAS

MEHIR MW BEY SRS MK HUE Badte AR-—RAER
of =M@l plot sl 2 % (Fig. 30), AHkE MsrHAH 2= bk~ GRS d e
pra, B MEEO AV Mkl e B HEe Rold RES Felg &

Bllol 2 5+

Quartz
OAO

LEGEND >

(g)mS
. ¢S

. sC

. 2S
.S

. mS

. sM

»pJe +>RO

Feldspar Rock fragment

M h¥4 AV M M AVJ

100 80 60 40 20 0

Fig. 30. Quartz-Feldspar-Rock fragments ternary diagram of sediments in the study
area.
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IV-5-2. %+ 8%

FEMR BEAEE ¥ AR T Lot &% (Fig 3D, & R

88 E = illite, chlorite 7} F o], kaolinite, feldspar, calcite = 5% s}

o, illite ot chlorite 7} ¥& TEE 2o o X W wE Hoel ATl
BFIosYe ks Hez Hoiadr, 53 Fig 3loM Heepst 2ol & #
HigE HAES B ofmstc MREMEEYIHNE dxF calcite peak & 2
ol & of 3t HefEAel —ER/F WiEENRS Weoz #EE

oty

‘:\ L c:‘ c)r:\ O t ﬁ on
" L’"_,J Koo No. 49
' —V”A\H L'“‘N_)vv uh./.._/
n o
N Y :
WJ\'\JWN J‘\/'NM‘J VN "\u»\ No. 35

n
i

N \
i Mw,\.,f"\«/\ﬂ\.*\“_‘., e N0 S3
[N

[}

Ny I\w—j LWI ._/JW/ \ j ULW i

JLWM s

N i L
L e d k-4 20 2% 30 as®

Fig. 31. X-ray diffraction paterns for clay-size minerals from the study area.
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V. % 23

BEHE Y ®iES BF Y TS A &% 500x10%on/yr, 1100 X 10%ton/
yrolagh: =tefst 8o B FwE S #tiatn olud, BEXWE KEHS dx o
= okEhsrel RS BT EEire e A Ho i, 2 fhelle 7
B} £ 75 TE Rierighol 4 vl F5 Zolch{Jin et al, 1983), ©l & HetE¥ e
Aol AMeYsAST v, BT W0 B 2 EE ERHB T AN
Zhejiang #+ Fujian o {&E#7=) 2 BINL EAES sEREEME (31700~ 32°00°N,
124°00° = 126°00E) ol = F 2 silt o mud & #®& = B4 mud zone o] sk,
2 LIdhel MRS M - it o B8 2 2 (Coarse-fine relict sand) 7} W Al 53y ot
(Qian, 1983 ; Cheng et al., 1983 ; Xu, 1983 ; Milliman et al., 1985 %),

Aol HEY oA BN S EEIMMS sand size o #¥Hol
E#a A LEsy, @ALE sand W mud size o # - fIKEC) BEH ofFF
wolu] E3d @ErEZ 2 i (32700—32°15'N, 126700~ 126 30'E} ol = HEES B
4: mud patch 7} S 3HEdl ©] mud patch & 44 &k BE mud zone 9
JbEZ mR #idalch, o] mud zone S RSl Qv silt oF mud € KH]
kel wrobSw HAEE relict sand 92 Wil elow, 1z Sl duifhel 47t
# 2m Hooly FEREE mTel uwel Hx2 gfold A el Omel shga,
EES 0.1~0.3cm/yr ot} (Chang et al., 1983),

W E, o] He] e HEfEMEol7l ehalmb EML EEE REMR Ll HE
mud zone o] FETEE RS AHALS [ IR MIEEMEREY S fiino] FREEISE o
Fojz o o Suwal ofule} Mk EHEREo] TL¥ - HMES Vol B LT BIFRES
fEmell T o,

HEfES el ARIES MBESElE] FiAe] & diagnostic criteria el shvbe HETE
# el clay fraction ol oisl SEpEey—HLBey T wile el o %
o Eboll A Eul, IBTITARE HRWS BT skl BeE - wRT KK
(B sla Qe Autel {LERAy ALYl EHsled tHEo] FE2 Etol= =2 Al
w251 a, kaolinite & %@ 28T el EWEEREHERE S o RIEROL P
B Lol i - &ekely, EA{EM (leaching) o] {EHE HLIREI M EH - HEM
¥ 7olunw Ca® FEol ¥, calcite ¢ chlorite 7} BE ¢ ¥l HQin et

o
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al.,, 1983 : Yang et al.,, 1983 ; Milliman et al, 1985),

A HEMmE #@HEE Yo #f%s mud patchg 418 HKElel X-ray
diffractogram(Fig. 31)ell 4} #A g calcite peak & o]z,  chlorite "
kaolinite .0} Efez W53 ©ee volFm 9lo] RALER MHEWS R
— gt

wal B FAEE HEME Sl EER e S=eA tigayTRE T £8
sr o Al 7} Fe o 48 #BF#eio] &ML 1.2~1.6vf7} =29, Zn Cu
Ni. Pb. Ag %ol @ # 29 Libol &xsk Cast Na olobs sHerres
rsniEol 47 #29] Ll kel wchi ZelriiYang et al, 1983) (Table7 & 2",
A W ERAE ¥ mud patch o€ & & Al:0.11-0.78%. Fe:1.63-2.08%,Ca:
4.0-8.7%. Zn: 26-43ppm, Cu: 3-9ppm, Ni: 25.7-31.4ppm. Pb: 9,42ppm,
Ag: 0.8 1.0ppm o ZES ®olwdl, Latel FIEEs} Wlas] 2o, Cad ZTHE
o fg pmmy Tt 2 2wl 23 &g obe 7ol Milskel, Pb. Ni Ag F= &
AIEEVE @SN A b RS 2elth

Bl sk 7ol A& i ®fa% mud patch 5 HEMSL Sl HIALH HfE ol ¥a L
SEAEAY— s LY HRRe] H AR AN Bho 2 o} o] o] HitrE HEHE
o Emgimel Aow Bt

sl Aol EXHEA BE - e lFIZ oz ME, EilBo
ezl 4m e 2y, @WK KES "B 7ol 4 2knot LiboE4 #
W MRS PG BRI TaT el H@ololhie}l AgAe dF
sl Cold wave W A EEMMWS MALAIledl HFRE et R 3hol
(Bohai) @ 2 5] #z2tEl Figikit 40~50m & KEZS apet o] EHoll & 32
N7z, Agdoli= 30N, 126E7+= @ Fstedl @8 o B RERRIRE AA
B Mm-S o 3Eol FEEstd BEML @mEE gt x #ggel ol FolArt
(Xie et al., 1983), =37 olo} FAhah #2711 Z 2 2.4 Milliman et al., (1985)
o oz e FrhAE T3 glch “AA, AEH WEANH ot miEd HIRL
B WSS Jiangsu Coastal Current o 2 =E3 Winter Circulation
Patterns o] K s FML, EHES HB7A Bk (advection) 7t 7Hestet.” ‘=,
i RESHM Y BKEEM S (maiximum bottom stress)-& EEHMNY=
g4 7 4 qle hEFREMEE D (critical bottom stress) (2.0~2.2dyncm™?) ¥t} =
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2 =23 (Sternberg et al., 1983), = Ha-e ML ErEE mud patch & [@3tet,
abebd BT LES KD AEMiboz WMAK HTLR MiRE RS 1P
5 o miegrsle] M,ob Mol el ks BN M mud patch 2 F% &
ol ol o] Ak ek A,

t32o] ML, AFEZE B4 mud zone —# MR KRS Higiirwmet (K& -
(EE S BTTHEK, MR- EEe HRRE o EMgol hvhe RTRRE
(31°-32°30'N, 125°30’-126"30'E) Jdwatolrzt HESE # 10cm/s Az 55st7l o
o silt o clay 7} LB - HfkS7lol BAE WL, = RS MEEY
5mg/l & s HEH BANMRY SABES T80 LIEE 1-2% /30km
o sg1@siol 0.3lem/yr o HMHGEES Molw, clay o &F&el 40~70%, X%
2ol 80%LL Ko7 wiFoll #hitkel 3Rt Ffhel iz M N Fot(Liang,
1983 : Xu, 1983) B 4% mud zone ° FZIK - st sk,

o]z} 1o FES nE fR4ehd, FAAME EAS ol FFfLst+ mud patch
oo EEIE MR HEmEA el wHE - 8l BHRE TN X
51 4 mud zone o JLEZ HRU) AL ek,

ol B kLS BERR 2}l 9 fiboll A HE] HHAA ol 2E oko] Kill
ol el BRE ALz E2 gt Eaieh KRy %ol srAished,
ol 5 KBNS EMK S RN, MG BHCl 7MY o, el JEe G,
Muel, BEE, olwAelE, ERA Felth(iL, 1976). &K W7ol FAA E
g, EANEL SR PRl By SRS Na-Cagf°l 9-18%% K-&&
1-4% 3 ok =7 et NS el A Al Bl olote MHRH TE
e walch EHNEL B Pl Na-CaRA ol Eoe A& B
B oEAe EmEsE —BE st glel ol Mgl AfiE M-S TN
z 8 gAasel HEH Az ArEch zeivh ML ER Heflol M RS
e odeludt A BEsie] afpsteAl 7o HelMe doE wxaol & &
Fe FEpo ol

R (relict sediment) ol2h @& @ES| BistE S ol Fo1 HM
Ho| B Mol T olFA ¥ HWWE ol @ =} (Curray, 1965 ;
Emery, 1968 ; Swift, 1969 ; Swift et al., 1971), ol2i 3t B RS BRstd T
= Aoz: EMpmE J2d AExuFe & (Emery, 1965), mollusk shell £}
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., MBHETEe T, fisstel stream & BERSIL gravel o FE FF T
% olc}(Emery, 1968 ; Swift, 1969 ; Swift et al, 1971). F#&EH H# = AR
o Srfisls BVHIE MR, BEETFE iAo R M A 24T RR
Mtz 9528 FREF S wel wAS D, #iEpTol siAe FaHs %
o WT oy u| o] B, o] kol FAE WEENYS KA ik BE
il 7oz BaHc oleld A4S A dFE FokA #HikES KM
wAmEe] S whalel 32° 317N, 125° 317 ~126° 00 E & &I ancient
river channel &% 1 (Yang et al., 1983), 30°40-32°30'N, 12800 Eoll+= ancient
shell barrier 7} g dhch(Niu, 1983)& 7z, =3 Eigel SREEH o KEE
A e m BN —asel fichE BRE MERHE BAMESD Ao
gl gr od4 Zo]2$ AZo|ct (Niino and Emery, 1967 &%, 1978, 1980,
1981, 1982, 1983,1984, 1985 1986),

A ol Sfgets WS ool ARSI, negative skewed-positive
skewed 311, platykurtic-leptokurtic 3 #iS ¥l ol 22 HMREMES i
3l bivariate plots Fito 2 #HESES ®igdtd s ShA AgAE Aot
(Solohub and Klovan, 1970 ; Reineck; 1980, &, 1983), =% FHkiE # 7k
g OERE ¥ srikEESlel BEL MHIES EAlel &% Foh A el sl
el HESFS A4 AT ke B plot sl #sl, AR 53
1. 9lo] (Friedman, 1961 ; Moiola and weiser, 1968 ; Folk, 1968) fe FHEME HERRYD
2 mpsich w3, RESESGHES HWIRE BEY o FRoE EEF
o ksl FiFol ElolA gudl, ol el Mol MR MRS SREES 'R
sl 7oz MAEBR o Il odet 2RSS Jehie, ERMEE  (Straight
-line segment) &< 77 ohE GE@EA F, traction(rolling), saltation =
suspension & &k dhc}h(Friedman, 1967 ; Visher, 1969), ole{g Aol u]ZFd]
o, FAME HEme BMoHHGS ERCL A £8std akel TRE=
o 2 9ln, = MHES £ saltation population ol s Eigsio} semkd =t
ol MEE-S saltation 2 suspsion population o XEEE REEF w2 Ros #
Edh

HERR EWRWTe HLBTERS 13Me] dd FRAES RED &R
Co, Ni, Ca, Ag & B3 9&(Zn, Mn, Cr, Cu, Pb, Fe, Al, Mg, Na) 2 &ekzl7t

om}nﬁ



BERl A 93, @lEH mael wat Friske fEe 2ele R X M M
Wl WES, RBE Y 8 AEY SRS 24T MEte] e AeE
AZsc % ESBTESTS Mo MEKolT, KEE TRel AL AR
o aEol B MMMl Avl £ SRMES JEbRch wheb HKEe! HEIH
Sfgeraal ol REE Eol X, & AHY TEL L mRMRCAM Y
b3 o TEMEE we Aol®, olshe dlzAql @REMEAE VLA &
o ZEES JellE Aoz Brdch. 22 Al/Mn, Al/Fe, Al/Cud &R
(Table 6} MEEES @rush Mol Feid £R7E glol MUE #e 2oz 3l
Mo BEES BES -3 Ao UFHc =% mRTHTRES s

2 Ryl e Aoz wRo] B oo, FAMURS st MY KESTS
B o2 Yel f5E - HfEY slos #ESTH

Table 6. Features of some elemental ratios in sediment and crustal average.

Area Al/Mn Al/Cu Al/Fe. source

Southern Sea off Cheju Island

total average 22.66 531.72 0.24
southeastern portion 51.53 794 .4 0.46 Present study
southwestern portion 168.33 770.18 0.35
Changjiang Estuaries ‘4 131.58 2,717.39 2.10 Yang(1983)
Huanghe Estuaries 161 .54 4,200.00 3.00
World average(crustal average) |  85.58  1,478.2 1.63 e 1924

3, LSBT ERST S TEMEES A W #HFREM o233 #RFH
1 =2 wEed EES Table 73 2ok, HH(1983)9 #mst slm¥w, Pb, Co,
Ni, Cus %% 15.60ppm: 15.70ppm, 10.78ppm : 10.0ppm, 29.57ppm : 28.9ppm, 5.
l4ppm: 105ppm ©2 7o) ul%¥ & RfEclx4, Zn, Cr, Fe, Mn 2 &% 30.
67ppm : 59.1ppm, 6.50ppm : 63.8ppm, 1.22% : 2.7%, 139.39ppm : 362.6ppm 2. & &
W R0 S, E5(1978) 3 Co ¥ Al9d Jeiz tHEE FEREY 27
rore} w3 Australian Estuary(Roy et al, 1984)2t&= Mn, Zn, Fe & A&
vz TR v£d FEMEE volv, #RFMESE Pb Cox FASH In,
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Mn, Cr, Ni, Cu, Fe ¢ s b, ozo] & FEHER HYpTe EFHMITR
o] thAlZ B2 AL kel MK W HEMEESol IEk M ZRI SIS A
ole], ® A o] Hifro] W EME AR o fhERolele B 1o WK
o] wgpol »lud EBY wmelze A FT A £ 4 Ak
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VI. % |

ENE S Mol th 3 RIEEAAT, SMEH— bR %3 KT &
2e o 2o

1. FEuge HWiES muddy sand, slightly gravelly muddy sand, sand,
clayey sand, sandy mud % 7 89| textrual classes = Wasle vz B
& olub, PR W EEHMIRS  slightly gravelly muddy sand,
muddy sand, sand % sand size o K H] EHT FHE Bolyx utd,
FEERE clayey sand, sandy mud % i - fRIEHol BAEH AME Holgdl,
HHEE L ol = Y BlAE mud patch = FET

0 FEMIB Hkel EEEEE very anglar~rounded A SEEE ol
subangular 7} 5 ol 51 3lch

3 AR MWW kol FR3 I negative~positive skewed T2 1t of
sz} platykurtic~leptokurtic & S EbAH, o| SR FERRMMRAN M=
TR &3

4. BACEEAfHRE S C M diagram ol A= HEHR ERWT R 2
saltation population XETol T2 M - ks =, HEE= saltation
% suspension population o] 2]} Mg s Ao g HEHd

5 ik HERERe REeHE SRS T 26.99%, 8 AR SRS TH
6.70%clHl, REH TES AR HWEAfAAT xot &8 et
aBo olghis oha ARE Mmel Ut

6. A& M HEWWPo s TERESsY TR &% In: 19.42~43.
52ppm(av. 30.67ppm), Mn: 50 ~304ppm(av. 139.39ppm), Cr: 3.54~10.
68ppm(av. 6.50ppm), Pb: 5.52~41.68ppm(av. 15.60ppm), Co: 7.08~14.
68ppm(av. 10.78ppm), Ni: 19.70~42.42ppm(av. 29.57ppm), Cu: 3.14~9.
12ppm(av. 5.14ppm), Fe: 0.48~2.08%/av. 1.229%), Ca: 0.32~13.16%(av. 6.
60%), Al: 0.06~0,80%(av. 0.27%), Mg 0.12-0.76%(av. 0.53%), Na: 0.11~0.
519%(av. 0.36%), Ag: 0.68~4.08ppm(av. 1.22ppm)_ld=l,  Cu, Cr, Mn, Fe, Al
Mg, Zn, Pb, Na & @fa# o] #lad ¥ S RES 3olx, Casl Ag
o @E#lA 7t Fou Coot Nie el ZEE 7ol glo] fAML &



g volch 22y Al/Mn, Al/Cu, Al/Fed| k& 5 #imRfol £33 2
27} it

7. heibdey TERSTH A DS ERES TEREAEMAE EA &
o) ERIRRERST ST

g. BEWwe T2 A%(av. 56.61%), K-ET (av. 922%), Na-Cagkf (av. 6.
15%), £ (av. 2811%) Fo2 #HHEAel led BHLAS wol A S
2oz matel wet A% K-BAS 2 Fiel ®msht Na-Cakh ol &
B @mAete @mel h

9. ALMIA AT ¥ mud patch A ¥t < illite, chlorite, kaolinite,
feldspar, calcite %<aldl, chlorite 7} @AJS= ury, calcite peak 7} ¥ # 3l
Uebd#al ohuz} Ca, Pb, Ni, Ag %9 RS HARER HEfRA ol ¥EiEfES
oA G Mm-S 2ol glol of uk MNH MWW K-S FEEE
Roz #FEAT
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