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Distribution of Vibrio parahaemolyticus in the Seto Inland Sea

I.  On the Survey in Summer

Suezo ASAKAWA

Department of Fisheries, Faculty of Fisheries and Animal Husbandry,
Hiroshima University
(Figs. 1-2, Tables 1-3)
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Fig. 1. A T-type bottom sampler to which a poise (5 kg in weight) is attached
by the auther’s idea (Right), and a Van Dorn’s water-bottle (Left).
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Fig 2. Location of sampling stations in the Seto Inland Sea in summer.
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Table 1. Observations at sampling stations
Station ‘ Position ) Air temp.
No. ‘ Latitude Longitude | L e Leituc) Watber | °C
| I

1 34°26.2’N 133°39. I’E “ '63: 9218 (11:15) Fine ’ 24.8
2 ‘ 34°25.3'N 133°56.4"E | (13:20) Fine 1 24.6
3 34°37. 4N 134°20.0'E \ ’63.9.19 (08:15) Fine 1 20. 4
4 34°31.5’N 134°38.0'E \ (10:45) Fine ‘ 23.7
5 ‘ 34°34.2’N 134°52.8’E ‘ (12:50) Fine 1 23.6
6 ‘ 34°31.5'N 135°Q7. 5 E ! ’63.9.20 (07:15) Fine 20.8
7 34°22. 7N 135°01.9’E (09:15) Fine 224
8 34°18.4'N 134°59.2"E (10:20) Fine 2289
9 ‘ 34°04.7’N 134°44.4’'E (12:50) Fine 24.0
10 | 34°15.8'N 134°36.4"E ’63.9.21 (10:45) Rain 20.9
11 34°19.5 N 134°28.4'E (11:50) Rain | 21.6
12 34°25.5'N 134°10.4’E (14:30) Cloud 22.8
13 34°17.5'N 133°42.6’E ’63.9.22 (06:15) Fine 20.8
14 34°11.8’'N 133°28.5"E (08:10) Fine 2302
15 34°18.9’N 133°26.2"E (09:30) Fine 22.6
16 34°05.5'N 133°21.5°E ’64.9.12  (07:00) Fine 27.8
17 34°01.0’N 133°11.5’E (11:20) Fine 27.8
18 34°07.9’N 132°43. I’E (15:16) Fine 28.5
19 33°55. 4N 132°43.I'E | (16:54) Cloud 27.7
20 [ 33°40.3’N 132°26.4"E J '64.9.13 (08:03) Fine 26.7
21 ‘ 33°31.0’N 132°13.3’E ‘ (10:05) Fine 26.3
22 | 33°2L.N  131°47.I'E (13:30) Cloud 26. 1
23 33°32.9'N 131°50.4"E ‘ (15:00) Cloud 26.0
24 33°45.5'N 131°40.0’E : (17:10) Cloud 26.8
25 33°42.0'N 131°23.0’E & ’64.9. 14 (07:15) Fine | 2732,
26 33°44.3'N 131°09.0'E ! (08:55) Fine [ 28.8
27 33°57.0'N 131°05.3'E | (10:35) Fine | 28.6
28 33°56.7’N  130°56.6'E | (11:45) Fine | 28.9
29 33°56.0'N  131°25.3'E 64.9.15 (12:30)  Fine 28.2
30 33°55. 7N 131°44.3’E (14:35) Fine 28.0
3l 33°49.5'N 132°00.9"E (16:30) Fine 28.0
32 34°04. 4N 132°17.1’E '64.9.16  (05:50) Rain 2510
33 34°19.0'N 132°21.5’E (09:20) Cloud 25.3
34 34°12.4’N 132°31.3’E ’64.9.17  (07:00) Fine 24. 4
35 34°21.7’N 133°06. 5 E (12:45) Fine 28.2
36 34°19.0'N 133°26.3’E (15:15) Fine 28.1
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Table 2. Oceanographic data on sea water and bottom samples, and biotypes of the strains isolated
from each sample

Station Depth Water temp. ‘C Chlorinity ; Dissolved oxygen )
No. m (Bottom property) % \ ml/l % Biotype*
| 1 .
1 0.5 25.4 17.21 4.94  98.6 on
p 5 25.3 17.21 4.78  95.2 1,1
” 14 (Mud) — ' — — 1,11
2 0.5 25.7 17.10 4.44  89.0 11
” 7 25.7 17. 11 4.44  89.0 II
” 13 (Sand) — — — I,1I
3 0.5 24.7 17.20 ! 4.56  90.1 I
” 8 24.9 17.21 4.43  87.7 o
” 20 (Mud) — — - 11
4 0.5 24.8 17.50 4.45  88.1 11
vl 14 24.7 17.50 4.14  81.8 11
# 30 (Mud) - — — I
5 0.5 24.6 17.73 4.17  80.6 II
” 13 24.5 — i — — 11
” 38 (Shelly sand) — — — LI
6 0.5 24.3 17.81 4.09  80.7 11
” 11 24.3 17.82 4.03  79.5 1
” 34 (Shelly sand) — ‘ — — I
7 0.5 24.3 18.16 4.60  91.1 11
” 10 24.2 18.17 4.41  87.2 I
” 42 (Sanded mud) — — — 1,11
8 0.5 2.5 18.17 | 4.42  87.9 I
” 15 2.3 18.29 4.15  82.3 I
” 95 (Shelly sand) - — — I
9 0.5 25.4 17.92 4.89  98.2 111
” 14 25. 1 18.03 4.52  90.6
” 53 (Mud) — — — 1I
10 0.5 2.8 17.68 4.52  89.9 | I
” 11 2.8 17.68 4.52  89.9 I
” 34 (Sand) - — - I
11 0.5 24.7 17.31 5.04  99.4 111
” 9 24.7 17.36 5.00 98.6 I
” 37 (Mud) — ; — — II1
12 0.5 25.1 17.24 4.52  89.7 11
” 10 25.1 17.19 4.46  88.5 11
1 31 (Shelly sand) — | — - I,1I
13 0.5 24.4 17.59 4.32 850 I
” 8 24. 4 17.63 4,27  84.2
” 12 (Muddy sand) — - — II
14 0.5 24.4 17.69 | 4.35  85.8 I
” 12 24.3 17.69 | 4.30 84.6 1

(Continuedr ox; ﬁext page)
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Station Depth Water temp. °C Chlorinity Dissolved oxygen .
No. m (Bottom property) % m!/l % Biotype*
” 20 (Mud) — — — 111
15 0.5 24.4 17. 36 4.64 91.2 I
P 10 24.5 17.61 4.05 79.9 11,111
. 24 (Mud) — — — 111
16 0.5 27.6 18.17 4.64 97.2
” 11 27.8 18.19 3.69  8l.1 111
p 21 (Mud) — — — 111
17 0.5 27.6 18.13 5.13  107.5
” 9 27.4 18.11 5.33  111.2
” 18 (Sanded mud) — — — 111
18 0.5 25.7 18.28 4.86  98.5
” 17 25.4 18. 27 4.44 89.6 II
” 43 (Sanded mud) — - -
19 0.5 25.0 18. 38 4.43  88.9
” 16 24.9 18.32 4.55  91.0 I
” 32 (Shelly sand) — — — i
20 0.5 24.7 18. 44 4.84  96.6
7 20 24.4 18.45 4.37  86.9 11
” 40 (Shelly sand) — — e I,1II
21 0.5 25.8 18. 38 4.83  91.4
/" 32 23.6 18.47 3.86  77.2
” 65 (Muddy sand) . — — I
22 0.5 26.0 18. 44 4.77  97.7
7 26 24.5 18.21 4.00 79.6
” 46 (Sanded mud) — — — 111
23 0.5 25.7 18.21 4.53  91.7 101
7 27 2.4 18. 46 4.08 81.2 11
7 56 (Shelly sand) — — —
24 0.5 26.8 18.05 4.55  93.9
” 26 23.2 18.30 2.98  57.4
” 53 (Sand) _ — _ I
25 0.5 27.4 17.93 4.76  99.1 I
” 8 27.3 17.88 4.74  98.6 I
7 18 (Mud) _ - _
26 0.5 927.5 17.87 4.20  87.6
” 6 27.4 17.93 4.14  86.1
YV 13 (Mud) . — —
27 0.5 27.2 17. 64 4.07  84.2 II
¢ 3 27.0 17.67 3.92  80.8 11
” 11 (Mud) _ — _ I
28 0.5 2%.6 17.87 3.92  79.7 11
” 8 26.5 17.89 3.98  81.6 I
” 17 (Shelly sand) — — — 1

(Continued on next page)
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Station Depth Water temp. °C Chlorinity Dissolved oxygen
No. m (Bottom property) %o ml/l % Biotype*
29 0.5 27.0 17.80 4. 58 94.3 II
” 8 25.6 18.01 3.89 90. 1
” 16 (Mud) — e — 11
30 0.5 27.0 18.10 4.89 101.1
” 18 24.2 18. 26 3.35 66. 2
” 37 (Mud) — — -
31 0.5 27.2 18.09 4.92 108.0
” 19 24.9 18.29 4.66 93.3 111
” 38 (Mud) — — — 11
32 0.5 26.0 17.83 4. 66 94.9 I
” 15 24.8 18.18 4.08 74.9
” 30 (Mud) — — —
33 0.5 26.5 16. 39 5.33 107.2 I
V4 7 25.3 17.74 2.53 50.7 11
” 14 (Mud) — — —
34 0.5 25.6 17.78 4.22 97.3 II
” 11 24.7 17.91 2.71 53.8 I
4 23 (Mud) — — —
35 0.5 26.9 18.13 4.71 97.4 11
” 12 26.8 18. 14 4.42 91.2 1I
” 25 (Sanded mud) — — - II
36 0.5 27.8 18. 14 4.92  108.1
Vi 11 27.4 18. 15 4.80 100.2 II1
” 22 (Mud) — - —

* Biotype III organisms have belonged to an allied species recently.
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Table 3. Detected frequency of various biotypes and number of samples

‘ _
o Biotype Detected Undetected
Division of sample I II 1I1* samples samples
Sea { Upper layer 2 17 5 24 12
water ‘ Middle layer 2 19 7 26 10
Bottom | Mud 1 5 6 11 7
| Sand 8 4 2 10
property | Mixture of mud & sand 1 4 2 6 1
! o _
Total 14 49 22 . 77 31

*Biotype III organisms have belonged to an allied species recently.
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SUMMARY

The present survey was undertaken to investigate the distribution of Vibrio parahaemolyticus (Fujino
et al. 1951) Sakazakr et al. 1963 in the Seto Inland Sea in summer. The survey was carried out aboard
the Toyoshio-maru, research vessel of Hiroshima University, in the eastern part of the Sea in September
of 1963, and in the western part in September of 1964. The location of sampling stations is shown in
Fig. 1 and Table 1.

A selective liquid medium was prepared with 3% NaCl containing arabinose ethyl-violet broth as
described by Horik et al.¥) and a BTB teepol agar medium was used to detect the bacteria according to
the official method!®) of the Japanese Ministry of Health and Welfare.

Biotype 1 organisms (abbreviated I in Tables 2 and 3) of the bacterium, being believed to cause
acute gastro-enteritis to man, were found to be widely distributed in Osaka Bay, Harima-nada,
Mizushima-nada, and the southern part of Suo-nada as seen in Table 2.

As listed in Table 3, moreover, biotype 1 was isolated at high ratio from sandy sea bottom. Biotype
2 (abbreviated II in the Tables) was isolated from extensive areas of the Sea and irrespective of the

depths from the surface. An allied species (abbreviated III in the Tables) was felt to constitute

considerable proportions in both sea water and sea bottom.
In so far as this survey was concerned, the distribution of the bacteria had no relation to the values

of such oceanographic properties as chlorinity, dissolved oxygen, or temperature.



