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STUDIES ON THE ENVIRONMENTAT, CONDITIONS
OF SHELLFISH-FIELDS, '

1. IN THE CASE OF HAKODATE HARBOUR.

Senji TANITA, Kenji KATO and Taizo OKUDA.

(Faculty of Fisheries, Hokkaido University.)

In Hﬂkodate harbour, there formerly dwelt useful shellfish in abundance, but a{ present
they are nearly esterminated. To clarify the causes of such a change in the output of shell-
fish in the harbour, is one of the main objects of our investigations. For this purpose, the
writers intend to carry out these invertigations by means of the analysis of environmental
conditions, especially that of the bottom materinls and the water properties in the harbour
from the ecological and oceanogrephical standpoints. ‘

From the present investigations, the following accounts are given:

D The composition of the bottom materials of Hakodate harbour are almost all mud. -
In the area ranging from the center to the inner southern parts of the harbour, were found
samples containing many pieces of shells and ashes of coal, but even such bottom material is
over 80 2 fine mud. The muddiest material, with over 95 25 of fine mud, is found in the
northern and north-eastern parts, while the sampie taken near the entrance of the harbour
containg the least mud.

2)  The organic carbon coutents in the bottom malerials are found in the greatest abun-
dance in the inner southern parts of the harbour, gradually dscreasing towards the harbour
center, and reaches its minimum iu the eastern parts. The bottom materials of the northern
parts contain abundant organic substances. This may be nn effect of the inflow of small
streams or sewerages.

3 Next to the bottom materials of the central part, those of the southern part of
the harbour contain more of total nitrogen.

45 The effects of the inflow of small streams or sewerges are distinctly shown on
the water progerties. Such effects are indicated by distribution curves which shown oxygen
and silicate contents of the sea water, and which lie nearly parallé to the shore line.
Salinity of ‘the southern and northern parts is presumably diluted owin 2 to the incoming fresh
waters.
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5) Of the phosphatc couteits, the most abundant portions are found in the central
parts for the bottom water, \_\'hile in B-meter layer the most abundant portions are found in the
soutkern parts and spread towards the north of the harbour. :

')  Judging from the results of the investigations ou the bottom materials aud water
properties, the field where the cockles once used to dwe'l goems to have become unfitted for
this species. The southern parts of the harbour scem to be unsuitable for the habitation of
shellfish, because these parts contain much humus in comparison with the nort:.hern parts.

! 1a the Anadara field, we can find no remark:b’e changes for worse in the environmentsl
conditions, therefore in the present sinZe of our investigations, it is hardly possible for us to

clarify the causes of the extermination of the shellfish.
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. Table.1, Proparties of Bottom Materials in Hakodate Havbour.
‘ . : Total Weight! Gravel in .
Water] Mud | Organic! Total A Mud in
}?té. Depth| Temp. T{Imp. Cg::,aé Carbon | Humus Nitrogen ]%f(.)tilggl %;'ilﬁzl Fine Soil Remar:s
m °C C % % % Samples g % %
‘ ’ . ‘ Containing many
L 90| 175 | 157 ShM| 2.803 4.821 0.427 26.74 358 : 90.2 pieces of shells.
2 9.1.] 165 — fM| 1.981 3.407 — 21.50 09 98.9
. Conta'ning pieres
3 83| 165 148 | Sh.M; 1.816 ‘ 3.124 0.201 25.03 »4.9 96.4 of shells.
. ’ ) = Contain'ng coal
4] 100 176 13.8 | Gr M| 3.825 6.579 — 23.56 158 9I.1 Wwastes.
] " _ Contain'ng many
5. 1157 168 | 140 [Gr.Ms 3.222 5.542 — 27.66 364 87.3 coal wasies.
. : : | . Contaning many
) 61 151 170 | -~ |Sh-Ms 2624 ‘4.5I3 0.633 31.04 19.3 93.4 peicgs of shells.
71100 | 177 — Ge M) 2126 3.657 0.695 28.32 3.3 95.7 ] Contain'ng gravels.
8| 66| 17.7| 155| M| 2858 | 4916 | - 31.10 0.3 99.1 ‘
9| 701 181|158 | fM| 2069 | 3559 | 0.149 39.64 1.9 99.3
\ Containing many
IO.‘ 1201} 175 | 13.3 Sh8M| 2853 4.907 0.256 13.36 6.3 65.8 piece; of she'ls
I - - Containing gravels.
11 1 3.0 | 1757 13.3.| Sh.M| 2.7¢4 4.754 0.354 7.65 7.8 92.6 and pieces of shells.
. . IS _ Containing many
12 vl?O 17.7 ’ 14.5 Sh-8.M 0.241 10.33 274 86.2 pieces of shells.
13| 130 17.7 | 145 M| 1.980 3.406 0.237 15.93 0.3 - 99.1
141 1067 165 | 150 £M| 1.569 2,699 0.264 9.99 0.5 96.7
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Table 2. DProportics of Sea Waters in Hakalate Harbour.

Dep]tlh of - : :
. the  ater . . T . : P20 e
St. NO4 ghgerved |temperature pH Salinity 02 Ha8 SQ Si0e
layer o) 5o ce/l nigf} mg/m 3 mg/]
- m B .
0 17.8 8.2 31.94 5.92 10.24 213 . 1.75
1 5 17.6 8.2 32.18 557 - 023 '13.3 1.55
9 175 8.2 32.15 482 0.13 13.3 1.85
0 17.2 8.2 — _ — — —
) 5 16.7 82 32.31 5.58 —_ 13.7 - 200
9. 165 8.15 32.18 4.76 — 17.3 2.40
0 18.8 8.1 - — - _ _
3 5 174 815 32.24 5.71 0.31 10,5 1.55
83 ' 16.5 8.2 32.39 5.68 0.74 223 2.45
0 19.4 8.15 . — — — — —
4 5 . 18.1 8.15 32.11 6.19 0.13 320 145
10 17.6 8.1 32.38 5.05 - 078 20.7 1.70
0 18.1 8.2 — - - — —
5 5 175 8.2 32.17 6.17 — 25.0 1.50
ous 16.8 8.2 32.66 559 —_ 16.3 1.50
0 18.4 8.1 31.92 6.30 0.20 20.3 1.70
6 5 17.7 8.1 32.18 619 0.41 50.3 1.35
1.5 17.0 8.1 32.69 5.51 0.27 203 1.95
t .
) 18.8 8.2 — — — — —
7 5 17.1 8.2 . 32.20 6.40 — 17.6 1.45
10 17.7 8.15 32.17 5.67 _ 20.0 405
0 18.1 8.1 — _ — _ _
8" 5 17.2 8.1 132.04 6.67 0.37 19.3 1.50
66 12.7 8.05 32.06 5.55 026 257 - 1.50
0. 184 - 8.2 — — —- — —
9 5 18:2 8.2 32.08 6.54 043 19.3 1.45
7 18.] 8.2 32.15 6 66 013 21.7 1.50
0 18.1 8.2 — —_ — — —
10 5" 17.6 8.2 32.15 5.96 — 179 1.50
12 17:5 8.15 32.52 5.96 — 222 185
0 18.1 8.15 — — — — _—
o 5 17.5 8.1 32.15 6.12 — 185 ~ 1.40
: 13 17.5 8.1 32.38 6.01 — 13.2 . 1.45
0 181 8.2 32.08 6.30 — | 237 135
12 5 17.9 8.1 32.62 6 34 — 140 1.35
i6 17.7 8.1 3257 6.28 - 18.5 1.50
o 0 177 8.1 - . — — — _
13 5 17.0 8.1 32.27 6.13 — 1.9 1.45
13 17.7 - 8.1 32.64 6.09 — 16.9 3.95
. 0 17.8 8.15 3199 | — — — -
14 5 16.8 8.2 32.22 6.03 037 | 312 170
106 165 | 82 3257 587 0.59 25.6 1.60
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