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STUDIES ON THE ENVIRONMENTAL CONDITIONS
OF SHELLFISH-FIELDS.

I. IN THE CASE OF MURORAN HARBOUR (2
Senji TANITA, Xenji KATO and Taizo OKUDA

Herein is preseuted the results of the 4th investigation, which takes into consideration
the oceanographical conditions pertaining to the shellfish-field of Muroran, Hokkaido.
The paper is based upon the summary of the results of the 4 investigations hitherto
undertaken.

Owing to the fact that the 4th research was prosecuted in summer, distinct seasonal
characteristics could be observed in the results as on the vertical distribution or on the
contents of salinity, water temperature, dissolved oxygen, or other nutritive salts
contained in the water.

The water properties, especially respecting the soluble organic matters, phosphate
and nitrite, are discussed in full and the summer conditions are compared with the
winter. The contents of soluble organic matters in the harbour water in winter showed 1.4
times that of the summer; the difference between the surface and the bottom layers wag
very small. In summer the phosphate contents of the surface layer was larger than the
bottom and the range between the two layers was large. The phosphate content in
summer was about 1/5,; that of the winter and the amount contained in the surface layer
is smaller than in the bottom layer the range is large in winter. The nitrite éontent
was large in winter as in the case of the former two, being 114 times larger than in
summer; the content in the surface layer was larger than that of the bottom, but in
summer the confrary is the case. Judging from the relation between nitrite and
phosphate contents in the harbour, it seems that the former is more important than the
latter.

Every investigation on the bottom deposits yielded nearly the same results, but owing
to the quantity of mineral crusts or coal waste which were thrown out of iron works or
ships, the properties of the bottom material are somewhat changeable.

Plankton survey was carried out only once during the summer. The composition of
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gpecies was nearly the same as that of the Funk:-Wan of the same season. The degree
of pollution in the harbour could not be determined dy means of the plankton survey,
because there was no “Red-water” at the collecting time.
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Table 1.  Properties of Sea Water in Muroran Harbour (Aug. 8,1950)
. Depth of Soloble

o | e ed| ot | pH | O | O |2 HaS | PeOs | 8i0s |Nimite| Fe
No. |Layer(m) (C) (o) | (e /Ly | (me/L) | eIy | (m8/m8) | (me)u3) (mE/m3) | (me/L)
0 24.0 8.4 16.73 4.69 935 0.30 15.1 2310 25 0.28

1 5 22.4 8.3 17.71 4.54 7.78 0.05 12.1 tr. 1.2 0.23
9 219 8.1 1771 3.53 5.99 0.26 19.2 2595 2.8 0.30

0 24.2 8.4 17,58 5.64 754 0.30 tr. 1170 0.4 022

2 5 23.0 8.4 17.68 549 7.35 0.07 tr. tr. tr. 0.22
9.5 215 8.2 17.87 327 7.65 0.44 343 1860 3.9 0.13

0 241 84 1766 | 601.| 655 1.10 187 tr. 1.2 027~

3 5 232 8.4 17.69 5.59 9.54 0.16 tr. tr. 05 0.21
95 213 8.1 17.89 269 8.81 0.16 85 2358 tr. 0.13

0 24.2 8.4 17.75 6.14 9.19 0.25 tr. 1048 0.3 1.68

4 5 2238 8.3 17.73 4.61 9.07 026 2.0 4900 tr. 0.24
8.5 214 8.0 17.78 2.26 4.21 0.14 17.1 ¥ 2448 44 | 025

0 24.4 8.4 17.61 6.30 4.10 0.30 17.1 3065 2.5 0.18

6 5 23.6 84 17.67 6.44 5.99 0.27 17.1 2818 tr. 1.26
125 213 8.2 17.96 4.20 5.37 0.90 tr. 1857 tr. 0.23

0 244 8.4 17.63 6.66 6.64 0.03 tr. tr. 0.3 0.27

7 5 23.2 8.4 17.79 6.07 6.12 0.19 tr. tr. tr. 0.22
9.5 21.9 8.1 17.86 4.37 4.92 0.67 28.1 tr. tr. 0.23

0 24.7 8.4 1752 | 634 7.84 0.26 19.8 3125 0.6 0.34

8 5 24.6 8.4 17.53 { 6.54 6.27 0.25 7.1 ’ 1133 345 0.32
95 228 8.3 17.89 © 531 6.34 0.29 tr. tr. 1.8 0.32

0 24.5 8.4 17.53 6.07 7.65 0.16 8.0 tr. J 0.3 0.21

9 5 23.7 8.4 17.59 5.80 9.43 0.35 tr. 2500 | 129 0.33
12.5 214 8.2 18.00 4.24 9.04 0.22 17.1 2650 | tr. 0.14

0 24.8 8.4 17.63 741 9.73 0.30 26.0 tr. tr. 0.03

10 5 23.9 8.4 17.64 6.01 6.03 0.18 51.2 tr. 2.1 0.16
10 22.4 8.3 17.84 4.12 4.32 0.32 52.1 tr. 2.6 0.28

0 23.4 84 | 17.70 5.25 4.17 0.13 27.4 tr. 0.1 0.18

11 5 225 8.4 17.75 533 5.39 0.17 17.1 tr. tr. 0.19
13 21.6 8.3 17.98 4.91 1001 0.20 0.20 1753 1.1 0.22

Fig 1. Horizontal Distribution of -CI (%) (1) sk 2E(ILA), 23 mE(2

(Aug. 1950)
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Fig 2. Stations of Observation in Muroran Bk (R E1800%818) © #A~

Harbour, and Horizontal Distribution OWBYHB L, AFOoPTFERL, By

of Oz (**/L)  (Aug. 1950) FEc. BOEE X DIERC Ay, A
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Fig 3. Horizontal Distribution of
Soluble Organic Matter (M8/ L)
(Aug. 1950)
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Fig 4. Horizontal Distribution of NQOg (8/%) ¢
(Aug. 1950)
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Fig 6. Horizontal Distribution of P,0; (™8],3) e (St 1,2 3,4) iz, BFBkER
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Table 2. Properties of Bottom Materials in Muroran Harbour (Aug. 8, 1950)

(Gravel in| Mud in
Station | Depth Igniton | Orgaine] Total |Original FineSoil

Y : Sample ((0.05 Remarks
Loss |Carbon [Nitrogen Gmm<) mm>)
No. (m.) ) (%) (%) (%) (%)

9.0 10.22 2.75 0.16 2.38 96.32
95 3.84 0.43 0.04 8.56 95.92 |Some coal wasies.

9.5 5.61 1.18 0.04 1.19 | 81.54 |Many pieces of mineral crusts
8.5 8.15 1.95 0.10 0.34 97.24
. 9.83 2.14 0.12 0.69 85.04
9.5 6.67 1.46 0.06 4.53 71.22 |Fine sand 23%.

95 6.68 065 0.07 1597 68.66 |Some coal wastes and gravels
125 693 134 0.11 | 31.79 28.79 |Many coal wastes.

10 10.0 7.07 1.40 0.09 4.26 68.66 'Sand 212%.

(1) BB R RIEEAR RT3 H T SRR & 8 s AT H 243, AP (St.9) R
DENETHED D, X ST 3EOEENE LTV 2, THREBEDZVERBRELEC X O
HEBESEIL Lee b, SIEREOREC X 2 LOLFELTRAVS BRIESSC X 2 Tlbhk
3mm Ll OO XEFBARKET d0Ok T & RUZHEHEROBRETC d7eoTcvwd L kL
MdE2 . B CORENCHERT 2 30 LHERING, MU THEBTER T BRI S>>
NTHKRIE £ 20T Uy ZOSMHLERRCT N O THMKORIER & Hi8E A BlEE: )35
LiLd. NEHEED HEHE (St.2) TrfioBAMOEEMEZcE L THaCHWMlRERLTY
20k FHMACHD 2HBERECI oL Bbivs (F6E,

2) HERELRCHERE - RETHRCEL L 25T E R L Th b, #BHOKO LEHISTH
LB bAaMEE L #o PRABOHA KEVWEMNETRICE L DO TV B, & ERiliiconTHi
iy 2L LTELVEEHRE LR b iy HABRRIBSEFECR RN LTH2X5Td
% (6@ .

3) Z2gEdt--FEIOTE L AEK L FRREFVCHBREOME & Ak, HE (St.1,4) X%
il ki (St6) KRROBVEGTEH SN B, L LBEHNBREFAESR AV,

I-775>%F2>

AFBBEWMBCHT S 7T ¥ s r YOMBIRRLRE S oM@ v T C OFREOKR TR BRAHE
CX2ELWEZED ST, BRECHIES R S0 RBESE IR ESFHBIT W TA STV S,
Mtz ofBRRTETT v 2 P YREIDTHBNOTFRE &5 C LIXT&E Aok, HEBEBIEIX
BRSO XMBIAEREE® L MBI 2 LREFBETHOT, HEirborkH bk Ok,

W EOFBELCH VTR TS ¥ 27 VY ORELTOADLOROT AFLEFCIMEEH DT
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Table 3.

Plankton in Muroran Harbonr.

Station No. 1 2 3 4 6 8 9 10 11
1. Arachnoidiscus Ehrenbergi rr
2. Bacteriastrum sp. r rr
3. Bellerochea malleus rr rr
4, Biddulphia pulchella rr
5. Campylodiscus undulatus rr
6. Chaetoceros affine + + -+ + + + + + +
7. Ch. convolutus r r r r r r r
8. Ch. decipiens r r r r r r r r r
9. Ca. didymus r r r r r r r r
10. Coscinodisc.s radiatus rr T rr rr
11. Grammatophora marina rr
12. Leptocylindrus danicus r r r r r
13. Melosira Borreri r + + r r r T rr
14. Navicula cancellata rr rr
15. Nitzschia longissima r r r rr rr
16. N. seriata r r r r r r r r r
17. Rhizosolenia alata r r r re rr rr r
18. Rh. hebetata f. semispina r rr r r r
19. 8keletomema costatum r r
20. Thalassiothrix longissima r rr T rr
21. Th. nitzschioides

-+ + + r r r r T r

1. Ceratium fusus r re rr rr r rr rr rr T
2. C. lineatum r T r rr rr rr rr rr
3. C. macroceros r r r r r r r r r
4. C. tripos c + + T + + + + +
5. Noctiluca scintillans + r ce r r ce r r +
6. Peridinium devergens rr rr rr rr rr r rr
7. Dinophysis tripos rr
8. Leprotintinnus bottonicus r r rr rr rr
9. Favella eherenbergi + + + + r + -+
10. Parafavella  ventricosa rr rr
11. Tintinopsis butschlii. rr
12. T. lohmanni r rr re T rr rr r rr
13. Undella californiensis rr
14. QObelia sp. rr T rr
15. Pougenvillia sp. rr
16. Hybocodon sp. re rr r r
17. Acartia bifilosa rr c +
18. Oithona nana + c + + + r + rr +
19. 0. similis ce + c c + c
20. Paraczlanus parvus c ce co cc c c r c cc
21. Penilia schmacker? + rr + + rr r
22. Nauplius larva + r r r r T rr r r
23. Evadne tergestina + + + + r
24. Podon polyphenoides ce ce ce cc ec e ¢ [d +
25. Microsetella norvegica ¢ r rr rr
26. Harpacticus uniremis rr r
27. Corycaeus japonicus r ¢ c + c c r + +
28. Zoea larva rr
29. Echinopluteus larva T
30. Polychaeta larva rr rr rr rr rr r rr
31. Gastropoda larva rr rr r rr rr rr
32. Lamellibranchs larva ¢ ¢ ¢ + r rr rr rr
33. Bagitta sp. + rr +
34. Oikopleura sp. r + + r +
35. Doliolum tritonis rr
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Table 4. Seasonal Changes of Nutritious Matters Zhb 3EEWHI
of Sea Water in Muroran Harbour BFpAFck LTH
" Nuwii Soluble . LA LTED. £
utritions Matter | Organic - N e
Classification — Matter | 205 P NO¢ EH IR X BIEHEOY
| (mg/L\ (M8/1,8) (mg/m 3) (mg/m"‘ ) (mg/m 3)

BB bILTV B,
furface Water l 9.13 59.7 130 172 5.2

Bottom Water 952 | 1037 225 123] 37 I B A

Inner
Average (A)| 933| 817, (78| 148 45 FEXDLE( BES
Feb. Surface Water 736 | 657 14.3 66| 20 OLMELEDTEHD
our BEZHE | 5 BB B U e
: verage { . 1 3 . R
: il K L Db S0t
Ratio of Inner to Outer 1.3 1/ 12
N Bfwy | 71 15 - BFoficEBnE
%ﬂrface Water 762 11.6 25 09| 027 Blobsl{kro2Tnr
t t 3 . . . .
Tnner ottom Water 5.96 19.6 4.3 1.7 0.52 T EOBELAEL,
Average ()} 6.79 156 3.4 13 040
. THRAFRITERMIC
Aug. Surface Water 417 | 274 6.0 0.1 0.03 o e .
" | Cutep | Bottom Water | 1001 | 444 | 97| 11| o033 Y EEECKEL
Average (Dv{ 7.09| 359 7.9 06| 0.8 TR CH
“Ratio of Inner to Outer MmA Rl 2 h Rl
©)p) 1/1.04 1/2.3 22 L — T L 7o
Seasonal Change on the Whole 14 52 114 - F
Harbour Aoy : : b, EROEER
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