HAEAREPER 13 (57—79) 1991

A WAL VSRS O RE K U R

A

3
jais|

The Properties of Bottom Mud and Benthos in the North Western
Part of Ariake Sea

Hideaki Koca

Abstract

The investigations of properties of bottom mud and benthos were carried out to grasp the state of
the north western part of Ariake Sea in 1989.

This sea area was characterized by vast tidal flats, two submarine sandbars which extended north
to south, and three submarine water ways, which were located on both sides of the submarine
sandbars. The area of the tidal flats was about 86 k", The sea area which was shallower than 15m,
including tidal flats, accounted for 91.5 percent of the gross sea area.

The sandy sediments which were below 4 in Md¢ units were distributed on eastern and southern
sides around the two submarine sandbars. On the other hand, soft sediments which were about 7 in
Md¢ units were distributed in other parts. The correlations between each mud item were significant
at the 1 percent level, especially, the coefficient between ignition loss and mud content showed a high
value. So, it was presumed that ignition loss depended on mud content in this sea area.

206 species of macrobenthos were obtained at 80 stations. The individual number at each station
ranged from 30 to 24,804 per m?, with a mean of 3,123. The mean number of species at each station
was 29.1. A high density area, which was above 5,000 ind.- m~2, was formed in the central part. On
the other hand, a low density area, which was below 1,000 ind.- m~?, was on the northern and western
sides. It was presumed that distribution of macrobenthos related to sediment type, depth and current,
but it depended on the species.

Among megalobenthos the most numerous was ark shell, Scapharca subcrenata, with a mean value
of 88.5 per 100 ¥, next was pen shell, Atrina sp. (74.3), Pentacta austlaris (20.2) and Temmnopleurus
toreumaticas (14.0).

As roughly estimated, standing crop of macrobenthos was 34,000 tons in wet weight except for tidal
flats, and megalobenthos’ was 46,000 tons including cultured ark shell on the northern side. Total
standing crop of benthos, except for tidal flats, was 80,000 tons. Furthermore, including tidal flats’
benthos, it would be above 300,000 tons.
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Table 1. FHZESEHEH R U7k

Date of investigation and sampling method.

Bottom mud Macrobenthos

St. Date Megalobenthos
E-B Box E-B Quar.

110 21. Aug. O O O
11 25. Aug. O O O
12—15 22. Aug. @] O @]
16—25 23. Aug. C O O
26—34 24, Aug. O O &
3536 25. Aug. O O @]
37 9. Sep. O O O
38 21.Sep. O O -
39—41 22.8ep. O O -
42—44 21.Sep. O O —
45—47 22.Sep. O O -
4849 21.Sep. O O —
50 22.8ep. O O -
5152 21. Aug. O O O
53-~54 25.Sep. O O -
55 25. Aug. O O O
56—57 5. Sep. O O ]
58 24. Aug. O O O
59—63 6. Sep. O O O
64 5. Sep. O O O
65 6. Sep. O O O
101—103 25 Aug. O O O
104 22. Aug. O O O
105106 23. Aug. O O O
107108 5. Sep. (@) O O
109 25. Aug. @) O @)
110 5. Sep. O O O
111 25.8ep. O O -
112 25. Aug. O O O
113115  25. Aug. O O O

E-B: Ekman-Birge sampler (0.0225m?x 5).

Quad. : Quadrate (0.0625m?x 3).

Box : Box type sampler (L:15X W :15xH : 10cm).
Every bottom mud was sampled one time. (—) :no sampling.
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Table 2. FEBIKGERITERE
Area of each tidal flat and depth.

Area  Distribution ratio (%)

South part

Fig.2. T B
Tidal flats.

Area No.

(kn?) to Tidel flat ~ to Gross area
Tidal flat

East part 1 4.17 4.86 -
2 0.61 0.71 —
3 4.22 4.92 —
4 1.79 2.09 -
5 1.06 1.24 —
6 2.63 3.07 -
7 2.58 3.01 —
8 10.47 12.21 —
9 14.95 17.44 -
10 3.72 4.34 -
11 0.22 0.26 -
Others 0.17 0.20 -
Sub Total 46.59 54.35 9.92
Mid Part 12 18.70 21.81 3.98
South Part 13 20.44 23.84 4.35

Tidal flat Total 85.73 100.00 18.26

0- 5m 124.48 - 26.51
5-10m 111.37 - 23.72
10-15m 108.15 - 23.04
15-20m 31.92 - 6.80
20m- 7.85 - 1.67
Sub Total 383.77 - 81.74
Total 469.50 - 100.00

— 61—



B, 2 FBRBESATHZLOF 0, 1) rhapufEfE

2. B o SR £ 8 Mdg 131,15 (St.32) ~7.56 (St.
Fig. 3 . W& EEHEE OKFESFHEERL T2, 2), 1B431E3.2% (St.53, 111) ~99.3% (St.26)

T.S (mg* g ~* dry mud) LL(%)

Fig. 3. REHEHOKFES T

Distribution of each bottom mud item.

— 62—



DI H - 7=,

FE/TNHEEKEORAETE L B E
Boms@Rooni, Thbb, REINFEDONS
&/ N COREEE—F &, T IroHKE
SN T OBESER—F Tt Mde < 4 O
BEHBYSA L, B, B NI —E L B
ZINEERENIE Mdg 2 AT OF &R > Tw 3,
—7, BFIG MR E k< E DN EAGE LR
FETiE, Mdg 7 7%, FB5390% 0L L OTRE HEY
v b, BHYLE) BDOHLTWS, B8,
ZOHMED Mdg 4~ 6 &R L7 X IR M
DILFCAIET 5 2 HITBE Y, ZOEFRBOZE
EBEBTH LI LRI BRI,

7272, WYEHEEYLSA L T BRI B
W, &/ MOBEIREYT 3 ATE (i
BE)EITIZ Mdg 67, BH80%LL EOTREHR
MeizoTniz, 72, Mde 7B LE, JB5590% 2L
L oOMB OREHEEY ZETEES O THE /T
U, SR T K8 OO PRI RHENZ 2 v
BH BTz,

2) T. S

0.003mg - g '-Drymud (AT mg - g ' & B)
(St.111)~1.42mg - g~ (St.43) OHPIC H - 7.

SR P SR E, VB DN L R THE
LT3, 0.1mg - g ' OFEEHFIT Mde 4D
LEREITITHIC LB ERL, WEHEEY O
B TIZIZIZ0. Img - g7 AT, B Mde 2ATD
¥ TIE 0.05mg - g AT OEWEER L, —
¥, VREMERY O TI12IFIF0.3mg - g7 L,
FRICTE R — R CIRE®RCE <, 13120.5mg - g~
UEDO@ElEERL 2,

3) I, L

2.3 % (St.111) ~15.5% (St.60) O H -
7z,

SAFEtERNE T.S & Rt hap ZE, Boo%
NEBDTRELLTnE, 8 %DEER? Mde
4 OEER CIZIFHIE LR RL, WEHERY
OEBRTIIFIE 8 BLLT, Rz Mde 2 AT O
BTEs BUTOEERRL, —7, REH
Y OEE TIIZIZFI0%LLE, HclFE—%H Tk

TS L ERCEBICE <, 1ZIR1R2% L EoF
BEERLT.

4) HIEEHENER

Table 3 WCRIEHMOMEE~ MY v 7 X%,
Fig. 4 .1x¥8%, LL, T.S OMERFRERL .

BIEE OAESAAHIED TEUL T B 2 eh
5, SEEECEEFNERELS L DD LEF I
HRsns2, £TOHEBEMIC 1 %KRETHER
ERABIRMEED s iz, BT, 85, PRkiE
fE, LL @ 3FZ DWW TIFEEFREI I 1LH0.9
LlEZRRL, B CHBESE D 72,

S & huki R E, 1Lk OEHHERIE OV
TRFL2AEES, HEEOTHRDLN TV, &
7o, HE SE SLEOHE ORI R E L T ARET
BzBWT, COD, LL, PyfEfE, 5D 4
HEICEHRERSRED 5, Hi2COD, LL X
B E>TEEESNDE Z R LT, SEOE
BTy, LL ZRSPE L % 2 I DNERICHE
e 2z RN (Fig. 4.), ¥EHcB» TR
LILRRA > TEEEND D LHRIS LT,

TS LEE £ DEARK D>V T I r=0.78i%
DEREIBEHRMELD &N lzd3, Table 3. D TFEIC
R T2 & 9 W EUE B 5 72356 OMEBREDS &
DE<, BLAMBMHBERICHLBDLEER 3.
L Lads, LL, BaroBfEE4s5 L, LL
10%LLF, B280% LT OBE I MH OELE
B3 W ONEFCIEINT 25, zAU LTl
B TEO@RSKE { —EDOMHEMIZTED 5k,
s L oM TZ OERPSEETH - 2. ET
BoORZEOERERSZ OES 3ZH, EH, £¥E
BERZBCI->TELEDY, BrREVYEV S A b

Table 3. FEHEHMOMEME~ MY v 7 X

Correlation matrix of each mud item.

Md¢é M.content T.S ILL

Mdé - 0.982  0.690 0.938
Mud content  0.911 - 0.695 0.960
TS. 0.825  0.895 - 0.725
IL. 0.909  0.966 0.912 —

Upper : linear correlation.
Lower : logistic correlation.
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Table 4. #EHEO~ 7 O b ASERE
Distribution of macrobenthos at each station.

Number Spec.

Relative abundance (%)

Number Spec.

Relative abundance (%)

St (ind.-m™2) Num. Poly. Bivalv. Crus. Ophi. others St (ind.-m~%?) Num. Poly. Bivalv. Crus. Ophi. others
38 267 10 63.3 33.3 0 0 0.3 18 9,653 35 4.5 93.8 0.5 0 1.2
39 2,142 13 27.0 71.4 0.8 0 0.8 19 5,392 45 1.3 79.2 2.8 0 6.7
40 44 3 81.8 0 0 0 18.2 20 24,804 34 2.7 95.2 0.4 0 1.7
41 2,231 17 88.1 4.8 1.6 0 5.5 105 5,034 60 13.2 78.0 3.0 2.9 2.9
42 72 4 75.0 25.0 0 0 0 109 6,661 74 15.1 73.2 2.5 0.2 9.0
43 1,307 7 5.4 95.5 0 0 0 112 8,789 32 4.7 89.1 0.7 0 5.5
44 782 22 46.8 13.7 1.2 1.2 37.1 55 693 21 89.9 5.3 0.7 0 4.1
45 560 10 17.5 77.9 3.2 0 1.1 21 400 17 61.0 32.0 0 1.3 5.7
46 1,440 13 87.2 3.7 3.1 0 6.0 22 3,418 42 22.1 70.2 4.1 0.5 23.1
47 1,173 13 90.2 3.8 3.1 0 2.9 23 3,733 43 18.9 69.9 6.6 0 5.6
48 152 6 94.1 0 5.9 0 0 24 7,808 54 7.1 8.5 4.4 0.1 2.9
49 391 13 43.5 47.8 2.3 0 6.4 25 16,980 30 1.6 96.7 2.3 0 6.4
101 1,771 22 50.3 44.8 0.3 0.6 4.0 106 2,912 52 31.5 58.8 5.7 0.2 3.8
102 1,216 17 40.4 49.5 0.4 0 9.7 36 2,128 62 57.4 3.8 7.8 5.3 25.7
103 277 20 37.9 27,1 5.4 0 29.3 113 699 18 21.3 68.7 0.7 0 9.7
50 418 20 57.9 4.3 2.2 31.8 2.8 56 2,048 34 88.5 52 1.8 1.3 3.2
1 122 7 22.1 73.8 0 0 4.1 26 395 18 61.8 21.5 6.8 0 9.9
2 533 18 55.9 42.0 0 0 2.1 27 14,522 44 3.2 92.2 0.4 0.1 4.1
3 373 15 48.5 48.5 0 2.4 0.6 28 1,691 59 20.9 32.2 10.7 20.5 15.7
4 976 21 29.0 64.3 1.5 0 5.2 29 4,826 49 11.6 74.4 2.5 0.3 11.2
5 165 13 31.5 41.8 0 0 26.7 30 4,496 34 10.4 84.3 1.8 0 3.5
51 9,183 49 10.3 8.5 1.3 0.9 2.0 107 3,269 51 22.2 65.7 5.5 1.6 5.0
6 48 7 64.6 33.3 0 0 2.1 110 1,456 48 53.8 23.4 8.8 0.3 13.7
7 43 6 74.4 11.6 0 0 14.0 114 176 19 31.8 27.6 11.9 0 28.7
8 261 11 42.9 32.6 0 22.6 1.9 57 1,925 38 79.5 9.5 3.6 0.8 6.6
9 6,341 45 20.1 72.6 1.8 0.3 5.2 58 224 15 63.8 33.0 0 0 3.2
10 1,163 20 46.3 49.5 0 2.3 1.9 31 752 20 7.0 84.4 1.3 0 7.3
52 4,085 57 56.3 32.9 3.1 0.9 6.8 32 3,024 78 32.3 53.4 6.7 .6 5.0
53 738 14 13.3 74.7 3.7 2.2 6.1 33 3,018 45 18.8 72.1 2.5 2.0 4.6
11 421 13 54.6 44.2 0 0 1.2 34 8,666 51 55 90.0 1.4 0.9 2.2
12 2,251 28 37.7 56.4 0.5 2.1 3.3 108 1,264 31 76.7 8.1 2.9 5.9 6.4
13 7,040 41 10.8 8.0 0.5 0.5 2.2 37 1,707 53 A48.4 30.0 7.2 0.9 13.5
14 7,626 31 22.6 73.7 0.2 0 3.5 115 1,275 33 66.5 18.8 1.6 1.3 11.8
15 6,698 33 11.6 8.0 0.6 0.1 1.7 59 416 17 70.4 12.7 1.2 0 15.7
104 3,125 53 46.1 44.4 2.6 0.2 6.7 60 30 6 83.3 0 0 0 16.7
35 2,555 54 20.7 63.2 6.6 8.1 1.4 61 843 37 68.9 10.1 12.7 3.8 4.5
111 1,538 17 14.5 83.3 1.2 0 1.1 62 2,629 38 7.1 11.9 79.7 0.4 0.9
54 791 9 91.0 0 3.4 0 5.4 63 1,317 40 24.8 64.0 3.3 2.8 5.1
16 571 20 78.5 10.3 0 0 11.2 64 3,648 30 21.9 1.0 2.9 7.3 66.9
17 13,221 41 7.5 90.1 0.4 0.3 1.7 65 69 7 30.4 0 0 0 69.6
Mean 3,123 29.1 19.3 71.8 2.7 1.7 4.4
Poly.: Polychaeta, Bivalv.: Bivalvia, Crus. : Crustacea, Ophi. : Ophiuroidea.
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Table 5.

T rua~xy b AMEESEEEEE & 0fEE

Correlation between macrobenthos and mud items.

(Gross area) Mdé M.content T.S. LL. depth
TN THhA S.scutata 0.313** 0.293**  0.095 0.218* -0.127
4 rTH1E Capitellidea -0.009 -0.007 -0.219* -0.047 -0.094
RN MFR Musculus spp.  -0.257* -0.235*  -0.169  -0.267* -0.083
43AFv P.undulata 0.113 - 0.102 0.027 0.038 0.144
txh a7y Vimicra -0.014 -0.040 -0.036 -0.021 -0.011
F3 ) NFHA R.rostralis 0.123 0.079 -0.037 0.042  0.349**
SRIHA T.lubrica 0.220" 0.210 0.023 0.152 0.181
I EEH Gammaridea ~0.142 -0.151 -0.136 -0.136 0.223*
(High density area) Mdée M.content T.S. LL. depth
TN THhA S.scutata 0.411% 0.416* 0.385* 0.378* -0.055
A NTHAE Capitellidea -0.049 -0.054 -0.169 -0.019 -0.106
B RFR Musculus spp.  ~0.294 -0.282 -0.220  -0.306 -0.168
4 IRF P.undulata 0.216 0.218 0.156 0.117 0.172
Xy a7y y  Vimicra 0.034 0.006 0.032 0.040 -0.096
F3 2 NFHA R.rostralis 0.327* 0.284 0.133 0.240  0.467**
SR HA T.lubrica 0.372* 0.377* 0.132 0.298 0.258
el =] Gammaridea -0.168 -0.159 -0.151  -0.154 0.270

EEd

1 1% significant level.
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Table 6. Ao~y s AEGREEERERV~ 7 0~y b A & OB
Correlation between megalobenthos and mud items, macrobenthos.

TSIl was e pen ST G,
547% Alrina sp. 0.6 -0.215  -0.256"  -0.2% 0163 0.05 -0.035  -0.03%  -0.049 0.064 <0.064  -0.015
seynEy S globosa <016 -0.061  -0.088  -0.105 0.073  0.083 -0.078  -0.031 0.298* 0.060 -0.05  -0.046
Fu gy S, subcrenata 0199 0.146 0162 0064 0102 -0.067 -0.035  -0.047  -0.049 -0.072 0.03  -0.048
A+etrs  Loquinaria 0186 -0.247°  -0.284*  -D.285°  0.028  0.084 -0.043  -0.062  -0.057 -0.081 -0.078 0.110
EIVH4 A. scoparius 0,318 -0.467  -0.468**  -0.479"*  0.204 0001 0.0  -0.100  -0.092 -0.113 -0.125 0.655"*
¥yvsayy= T loeoatias  -0.220  -0.338"  -0.351°* -0.360*  -0.036  0.145  0.490°° -0.074  -0.082 -0.105 -0.092 0.042
ThrEva Poastis 0017 <0189 -0.220  -0.178 0.15  -0.010  0.005 -0.039  -0.039 -9.017 0.0 -0.021
73 C. echinata 02580 -0.349% 0321 03557 0.0 -0.052  -0.043 0079 -0.068 -0.104 -0.102 0.760*

** 1 1% significant level. *: 5% significant level.

Polyc.: Polychaeta, M. spp.: Musculus spp. P.und.: P. undulata,

T. lub.: T.lubrica, Gamm.: Gammaridea.

V. mic.: V. micra, R.ros.: R. rostralis,
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Table 7. HEREILEEEO~ 7 o~ b ABER
Standing crop of macrobenthos in the
north western part of Ariake Sea.

Area Standing crop
Sea area*
(kn®) (Wet weight, ton)
A 192 19,411.2 (101.1g)
B 120 14,304.0 (119.2g)
Total 312 33,715.2 (108.1g)

*: See Fig. 6. (
The values were estimated except for tidal flats.

) indicate wet weight per m®.
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Table 8. FIEILEERO A H oy » ABFE

Standing crop of megalobenthos in the north western part of Ariake Sea.

Standing crop (Wet weight, ton)

Area
Sea area () F45% s YARY PR zoft

Atrina sp. S. globosa S. subcrenata Others Total
A 148 917.7 2,249.2 1,506.2 7.7 4,747 4
(629.1g) (1,519.72) (1,017.7¢) (50.2g) (3,207.7g)
B 108 9,611.1 617.5 1.1 1,168.5 11,408.3
(8,899.2¢2) (571.8g) (10.3g) (1,081.92) (10,563.2¢g)
Total 256 10,528.8 2,866.7 1,507.3 1,176.2 16,155.7
(4,112.8g) (1,119.8g) (588.8g) (459.58) (6,310.8g)

*: See Fig.6. ( ) indicate wet weight per 100m?’,

The values were estimated except for tidal flats and shallow area.
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