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STUDIES ON THE ENVIRONMENTAL CONDITIONS OF
’ SHELLFISH-FIELDS.

I. IN THE CASE OF MURORAN HARBOUR.

Kenji KATO, Senji TANITA snd Taizo OKUDA . -

(Faculty of Fisheries, Hokkaido University)

In Muroran Harbour, there dwell abundantly useful shell-fishes, as well as scallops. For
the purpose of clarifying environmental conditions on these shellfishes, our. investigations
were carried out on the physical and chemieal properties of sea water and of bottom deposits
in the harbour, from the ecological and occanographical standpoints.

From our investigations, the following results are given: .
(1) In Muroran Harbour, the oceanographical conditions are characterized by the equilibrium
between the outer water, entering clockwise to the centre of the harbour, and the inner water,
diluted with the incoming sewerages of surrounding iron manufactories and the city in the
eastern and southern parts of the harbour.

(2) In the whole neighbourhood of the Nittetsu Wharf, there spreads reddish violet water,
so-called “Red Water” or “Poisonous Water”. And other sewerages are found in the vicinity
of the Municipal Wharf, where the influcnces of the outer water become weak and this
place seems to be unsuitable for the habitation of the shellfishes because of the spoiled water
and the muddy bottom materials containing abundant humus.

(3) In the inner parts of the harbour, the equilibrium of the outer watcrl_and the inner diluted
water is usually lost in winter by strong north-eastern winds, when th;: red water spreads
through the whole of the harbour. . ‘

Consequently much damage may be inflicated on the shell-fishes inhabiting the harbour.
But it was hardly possible for us to clarify the poisonous substances in the red water.

(%) Oun the field where scallops actually dwell in abundance, it scems that the water,
especially the bottom water, -is spoiled verv little by the incoming sewerages and the bottom

deposits don’t contain so much humus as to damage the shellfishes.
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Table 1. Properties of Dottom Materials in Muroran Harbour (May.3~5,1949) D7 b OTERHIE

. i ] Gravel in | aroq o) OHEFEZOHE
Station | Depth [Ignition Orgauic "l‘otal Osl;ggizl Fine Soil Remarks ﬁ)ﬁs%ﬂﬁﬁ‘ 5
No. | @m L;SS Carbon Nlé“’gen S CO-OC*";'"N BRER. 2EER
%) | (% %) | (%) %2 e o
' . DR EFTDe,
: 25 66 .18
. 9.0 9.69 4.156 2.25 9.73 65.13 ::ey;?efs:e:@tes TORERS 1RO
7.5 6.95 2.91 0.76 0.93 §1.08 » of Shells & DChDe
10.0 7.64 3.21 0.89 16.94 84.64 | Many coal wastes %52 I A8
11.0 9.67 2.88 0.38 4.46 71.40° | Sand 12¢5 R HBNT, K
7.0 | 4.13 | 173 | o0.22 1.07 41.97 |Sand 2°94 (EHAEREER) ¢
14.0 | 528 | 1.55 | 0.0 | 0.32 | 95.05 B LT, KiT
3 . ; R o~ Some coal wastes ~D\WT IZIEHE JKE,
16.0 4.69 1.03 ! 0.19 13.40 76,34 and gravels
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‘Table 2. Properties of Sea Water in Muroran Harbour (Nov. 12~13, 1949)

St, | Depth of ?:;;’ Water Dpgcesot || cl | oy ;?"E%’.t?;:‘e HyS | POs | S0z |Nitrite | Fe+++
y - . o er .
No| gpertimol_°Cy | Colour | whrener |7 | ojoq) [coo/n) (ma/ny | Cme/u | (ot guy| ey ooty sy
. 0 | 1.2 [Reddish| o, |8.016.74 5.13 13.40| 0.7t a1 | s5% | 9.4 | o.s0
9.5 | 10.6 | Violet 0 18.1)18.23 5.18 | '8.47 | trace | 23.4 | 2860 | 8.1 | 1.33
3 0 | 10.6 ‘[Reddish| 4, | 8.117.65 5.15 | 10.47| 0.41 | 0.9 | 3850 | 9.2 | 0.63
5.0 | 10.5 | Violet 0 |8.118.16)5.19 | 10.92! 0.20 | 19,7 | 3780 | 7.6 | 1.32
, ‘ 0 | 10.6 |Light 5.0 |81 17.305.16 | 1047 045 | 11.2 | 3130 | 11.2 | 5.02
[ 9.0 | 10.4 [Reddish| >0 |8.218.335.52 | 12.95| 0.22 | 1304 | 3040 | 7.0 | 1.0t
: 5 o | 10.8 90 | 4018y — — —_ - —_ — — —
| 4.7 | 10.5 0 18.2)18.36) 5.43 ] 11.20] 0.19 | 3.3 | 2070 | 8.0 | 8.95
: 6 o | 105 9 5.0 | 811818 —| 48| — | 140 | 3660 | 5.6 | 0.68
I 6.2 | 10.4 0 18.2018.3¢ 542 | 6.48.0.33 | 19.0 | 2870 | 5.7 | o.62
] v 0 10.4 9 45 |81 18.24 5.28 9.29 | 0.28 24.3 3530 9.7 1.20
; 6.0 | 10.5 : ‘% 18.1)18.625.21 | 8.88| 0.31 | 249 | 2370 .| 10.2 | 3.38
i 8 0 | 10.7 8 4.0 |81 18.18 5.29 | 10.31| trace | 25.7 | 4850 | 10.8 | 0.81
i 5.5 | 10.9 0 18.2(18.09/ 5.17 | 8.07| 0.39 | 20.1- | 3160 | 14.9 | 0.68
I o | 104 |' o 40 | 8101804 5.28| 1377 042 | 6.9 | 3010 | 7.6 | 0.89
| 9.5 | 10.4 - %0 181l 18.41) 5.47 | 11.35| 0.27 | 33.3 | 3930 | 4.3 | o.73
? 0 | 10.4 8.1 4 — —_ - —_ — —_ —
120 g7 | 104 | 10 4.5 |51 18.24 5.63 | 16.31 [ 0.23 | trace | 3370 | 7.9 | 0.5¢
s 0| 103 | 5. |8:117.83 5,40 21.30| 0.37 | 62.0 — — | 1.2
10.0 | 10.3 0 18.118.34/5.38 | 6.83| 0.23 | 15.1 |' 2090 | 8.9 | 2.93
“ o | 10.7 8 45 |81 1814 5.41| 10.92| 0.35 . 152 | 200 | 9.7 | 1.80
8.7 | 1009 0 8.2 18.75 5.49 | 10.51 | 0.30 | 13.9 | 2230 | 11.1 |22.47
18 0 | 10.2 0 50 18 = —|  —|  — -1 — - —
10.0 | 10.7 : 8.2/ 18.40{ 5.37 | 9.22| 0.3t | 16.3 | 3370 | 5.9 | 0.89
1 o 10.6 6 | 7o |8219.235.65| 9.29| 0:02 | 8.3 | 3410 | 9.6 | 054
9.0 | 10.7 : ¥ |8.2[ 18.71) 5.92 |~ 8.47 | 0.08 | 30.0 | 2810 | 11.0 | 0.79
2 0| 9.8 . 6.0 |81/ 18.4115.48 | 11.65| 0.23 | 25.4 | 2340 | 10.2 | 1.68
9.5 | 11.1 0 |8.2/18.71) 5.50 | 12.14.| 0.40 |105.7 | 3100 | 9.5 | 2 95
o' | 10.5 84 —~ —F = - - — — -
: B 45 | 1008 7| >%5 |82 19.515.63( 8.88| 0.5 | 157 | 2350 | 9.7 | 1.22
Lo % Bt 1, 3, 4, 5, 6, 11, 12, 13, 18--Nov. 13, Observed (Cloudy, 10.5°~12.0°C)
i ay 8t. 8, 14, 19, 20, 29------Nov. 13, Observed. (Cloudy, 9°~11.6°C) '

‘Table 3. Properties of Bottom Materials in Murora_m Harbour (Nov. 12~13, 1949)
. e | . Total . Gravel in | Mud in
Ignition Organic | : Original  Fine Soil
Bt. | Depth Lioss | Carbon Ritro- Fes0s CaO' Ps0s | Bample '(o-oamm“ >) Remarks
No. gen Guul)
a | @ |l ol ool el ol e i
5.0 5.99 1.41 0.17 2.46 1.41 0.213 1.81+| 71.90 | Fine 8and 14%
9.0 [ 7.07 | 0.77 | 0.12 | 2.45 | 2.50 | 0.010 | 27.42 | 84.37 | mau pleces of mineral crusts

3

4 -

6 6.2 | 7.96 1.45 0.12 2.13 1.98 | 0,014 | 15.20 | 87.88 | mauy pleces of mineral crusts
7

8

6.0 6.93 2.29 0.22 2.64 0.22 0.011 0.59 | - 76.04 | Fine Sand 13%
5.5 7.60 1.76 0.13 2.16 1.86 0.021 0.46 | 92.13
11 9.5 7.11 0.88 |- 0.10 | 1.49 0.99 0,059 | 27.35 | 87.90

12 8.7 | 6.47 | 2.28 | 0.22 | 2,45 | 2,10 | - ir 0.61 | 96.87
L1831 100 | 9.14 | 0.95 | 0.33 | 3.35 | 2.43 ir 2.171 90.46
4 8.7 | 7.51 | 2.28 | 0.11 | 2.2 1.49 1 0.037 | 1.02| 92.59
18 | 10.0. | 6.5¢ | 0.78 | 0.17 | 2.10 | 2.23 tr | 68.22] 67.33 | many coal wastes
19 9.0 | 12.24 1.82 0.17 2.34 1.46 0.027 2,66 | 88.89 | sme conl whstes and gravels
20 9.5 [10.66 | 0.91 | 0.21 | 3.52 | 1.66 tr 1.00 | 90.62 -
C23.] 45 | 661 | 1.22 | 0.4 | 1.96 | 0.12 tr | 35.68 | 49.5) | Fine Sand 323
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Table 4. Properties of Sea Water in Muroran Harbour (Feb. 12, 1950).

. | Depth of the Soluble F _
) t:on Observed Layer a Os Organic matter | Pz O C NO-.; Fe +++ .
(m) /o Cee/1) (™81 St LD =8/ wm?y (me/n)
0 16.44 7.33 9.97 tr 16.6 0.59
5.0 18.25 7.74 . 8.40 95.1 6.8 0.51
9.0 18.31 7.53 16.32 56.9 13.2 0.42
0 18.16 7.70 . 10.17 66.5 17.9 0.54
4.0 18.08 7.70 7.76 99.5 14.3 0.12
8.0 18.42 7.84 7.44 73.7 13.7 0.16
0 16.13 7.52 12.26 41.2 26.6 6.70
1.0 17.57 7.62 8.64 66.3 15.2 0.38
1.6 18.04 . 7.62 7.96 . 10L.9 12.2 0.46
4.0 17.99 7.62 9.05 S 105.1 4.3 0.55
. 7.5 18.34 7.73 7.84 122.1 - 14.7 . 0.91
0 15.17 8.06 9.05 22,3 32.3 1.10
3.0 17.74 7.69 - 7.80 79.9 - 13.8 0.53
5.8 17.79 7.34 7.56 | .- 103.9 | 16.0 0.29
0 18.11 7.60 6.67 83.1 14.7 © 0.35
4.0 18.17 7.73 6.63 78.2 13.1 0.34
8.0 18.42 | 7.81 7.04 100.8 10.2 0.25
11.5 18.36 7.77 5.07 97.5 9.4 - 0.30
0 18.17 7.77 5.59 73.0 12.8 0.10
4.5 18.17 7.82 7.38 106.5 12.2 0.39
9.0 18.39 7.82 11.54 192.3 13.4 0.21
0 18.33 7.86 9.45 ©83.1 8.3 0.36
4.0 18.32 7.91 6.51 117.0 10.8 0.16
8.5 18.18 7.89 . | . 7.76 89.4 8.6 0.43
0 18.16 7.69 .. 8.24 82.9 14.5 0.56
6.0 . 18.36 7.85 . 11.74 103.7 12.5 0.58
12.0 18.18 ST 9.48 98.2 10.3 0.17
0 18.36. 7.79 10.77 85.5 11.5 0.27
3.0 18.29 7.82 12.70 92.8 11.7 0.48
6.0 18.36 7.86 6.95 114.0 12.5 T0.44
7.5 18.34 7.80 12.66 99.4 11.8 0.84
0 18.38 7.94 7.36 65.7 6.6 0.14
6.0 18.25 | 7.89 7.08 108.5 10.4 0.21
12.5 18.20 7.98 7.04 181.3 18.1 «0.21
Table 5. Properties of Bottom Materialg in Muroran Harbour (Feb. 12, 1950)
‘ " . - Gravel In Mud in
: - | Ignition | Organic | Total s - .
Staltég.n Depth Loss Carbon Nitmgen 0”%;‘;}}?;’ ple ‘ (g: g;-)em?l‘;i) Bemarks
(m) (%> &) (%) - % (%)
5.8 7.96 1.25 | 0.24 0.26 96.61
12.0 9.94 3.34 0.15 0.93 : 95.20 Some pumice-stones
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7.5 4.69 1.23 0.06 5.50 39.24
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