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Muraenesox cinereus

 

 
Feeding Habits of Daggertooth Pike Conger, Muraenesox cinereus  
Caught in the Western Seto Inland Sea off Yamaguchi Prefecture. 

 
Takuya KUNIMORI and Usei HONDA 

 
Feeding habits of daggertooth pike conger Muraenesox cinereus were studied by their stomach contents 

of 312 specimens caught in the western Seto Inland Sea from June to October in 2018 and 2019. Portunid crab 
Charybdis bimaculata and Japanese anchovy Engraulis japonicus showed high values in the index of relative 
importance percentage (%IRI) through the period. %IRI of decapods was high in June and July, and that of 
fish was high in October. 
   Though the composition of prey organisms varied by year and sea area among the previous studies, both 

the present and previous studies had in common that the pike congers fed mainly decapods and / or fish. 
It was suggested that the pike congers in this area mainly eat portunid crabs from June to July, which 

can be obtained stably without using much energy, and then they eat fish in October because the crabs 
disappeared. 
 

Key words: Daggertooth pike conger; Muraenesox cinereus; Feeding habits; Western Seto Inland Sea 
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Year Month Day

June 26 31 197 2631 29
July 5 32 235   989 38
Aug. 29 30 152 1600 73
Sep. 10 30 197 1530 77
Oct. 17 32 239 1297 66
June 25 32 231 1914 13
July 23 30 201 3111 23
Aug. 28 30 262 1510 73
Sep. 24 30 209 1894 67
Oct. 16, 21 35 153 1161 60

312 152 3111 50

Range of Body
Weight

 (g)

Empty
stomachs

(%)

2018

2019

Total

Sampling Date N. of
specimens

Fig.1 Map showing the sampling area of 
Muraenesox cinereus  (shaded region). 

Fig.2 Monthly changes of percent of empty 
stomachs of M. cinereus 

Table 1 Samples of M. cinereus caught in the western 
Seto Inland Sea during the period of 2018 to 2019. 
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Table 2 N
51.2 31.0 6.2% 5.3

W 38.9 32.9
17.4 7.2 F 58.2

39.6 11.2% 5.3
IRI 55.0 30.7 4.0

3.2  

IRI
Charybdis bimaculata 41.1
Engraulis japonicus 11.3 Jaydia 
lineata 8.4 Cynoglossus interruptus

5.1 Metapenaeopsis barbata 3.2
Anchisquilla fasciata 2.3
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%N %W %F %IRI
Crustacea 63.7 43.7 69.5 66.1

Decapoda 51.2 32.9 58.2 55.0
Charybdis bimaculata 28.7 14.8 30.9 41.1
Unidentified brachyura 8.2 3.6 11.7 5.6
Metapenaeopsis barbata 5.8 4.3 6.3 3.2
Trachysalambria curvirostris 1.1 3.6 2.0 1.7
Metapenaeopsis acclivis 1.3 3.1 1.7 1.3
Alpheidae sp. 1.9 1.2 4.0 0.9
Metapenaeopsis dalei 1.5 1.6 2.1 0.8
Arcania heptacantha 0.2 0.1 0.5 0.0
Solenocera koelberi 0.3 0.0 0.5 0.0
Crangon affinis 0.1 0.1 0.5 0.0
Unidentified decapods 2.1 0.6 3.7 0.4

Stomatopoda 6.2 7.2 11.2 4.0
Anchisquilla fasciata 3.9 3.4 7.0 2.3
Oratosquilla oratoria 1.2 3.3 2.3 1.3
Unidentified stomatopods 1.1 0.5 2.9 0.3

Unidentified crustaceans 6.3 3.6 13.0 7.1
Cephalopoda 5.3 17.4 5.3 3.2

Teuthoidea
Loliolus  japonica 2.5 5.1 0.9 1.3

Unidentified teuthoidea 2.1 0.8 2.9 0.8
Octopoda

Callistoctopus minor 0.6 11.3 1.0 1.1
Unidentified octpods 0.1 0.1 0.5 0.0

Teleostei 31.0 38.9 39.6 30.7
Clupeiformes

Engraulis japonicus 11.2 10.7 12.3 11.3
Perciformes 

Jaydia lineata 5.9 7.9 5.2 8.4
Sphyraena pinguis 0.1 4.9 0.5 0.5
Trachurus japonicus 1.0 1.5 1.2 0.3
Amblychaeturichthys hexanema 0.3 0.4 1.0 0.1

Pleuronectiformes 
Cynoglossus interruptus 4.1 5.6 5.9 5.1
Heteromycteris japonica 0.1 0.0 0.0 0.0

Gadiforme
Bregmaceros sp. 1.3 0.9 1.7 0.6

Anguilliformes
Muraenesox cinereus 1.0 0.7 0.9 0.3

Unidentified Teleostei 6.0 6.4 13.6 4.1

Prey item

%N, numerical percentage; %W, gravimetric percentage; %F, frequency
of occurrence percentage; %IRI, index of relative importance percentage.

Table 2  Composition of the stomach contents of M. 
cinereus by number of individuals (%N), weight 
(%W), frequency of occurrence (%F) and index of 
relative importance (%IRI). 
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Fig.4   Monthly changes in landings of Japanese 
anchovy Engraulis japonicus at Shunan fish 
market near the survey area. 
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Fig.3 Monthly changes in composition of stomach contents by number of individuals (%N), weight (%W), 
frequency occurrence (%F) and index of relative importance (%IRI). 
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(Table 3 )  
N W F IRI

Table 2  
1953 1957

N 70.2 17.3 8.7
2.9 1.0 5 1957 1958

W 67.2 14.9
12.2 3.3 6

1951 1953 W
40.0 36.3 18.5

4.7  7 2011 IRI 94.0
66.8 5.6

0.4 8 2014
2019 9,10 W

68.0 3.4 0.7
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Table 2
6)

1957 1958
23 488

2006
24 91 5

 
 

25  

26

10
6 7

(Fig.3) 
27

6
8

Pisces Decapoda Stomatopoda Cephalopoda Others
2017-2018 Western Seto Inland Sea N 31.0 51.2 6.2 5.3 6.3
1953-1957 Western Seto Inland Sea N 17.3 70.2 2.9 8.7 1.0
2017-2018 Western Seto Inland Sea W 38.9 32.9 5.5 17.4 5.3
1951-1953 East China Sea W 36.3 40.0 4.7 18.5 0.5
1957-1958 Western Seto Inland Sea W 67.2 12.2 3.3 14.9 2.3

2015 - 2019 Ise Bay
W

(Annual
Mean)

68.0 3.4 16.2 0.7 11.7

2017-2018 Western Seto Inland Sea IRI 30.7 55.0 4.0 3.2 7.1
2011 East China Sea IRI 94.0 5.6 - 0.4 -

   *See Table2 for the indices.

Year Sampling Area Indices*
Prey Items

Table 3 Comparison of food habits of M. cinereus by weight (%W), number of individuals (%N), and index of relative 
importance (%IRI) among studies. 
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Re-examination of Growth of Japanese Flounder Paralichthys olivaceus  
in Waters off Yamaguchi Prefecture, Southwestern Japan Sea 

 
Mitsuhisa KAWANO 

 
     The author re-examined the growth equation based on the number of rings in the otolith and the elapsed time after hatching, 
because the growth equation of Japanese flounder Pararichthys olivaceus in the coastal waters off Yamaguchi Prefecture, 
southwestern Japan Sea by Kawano (1992) had a problem which the growth of the young fish was very slow, The length-at-age 
data were fitted to the von Bertalanffy’s equations by non-linear least squares method   The equations were estimated as follows:  
Lt = 816.2 (1 − exp (−0.139 (t + 2.053))) for males and Lt = 1042.2 (1 − exp (−0.144 (t + 1.034))) for females, where Lt is the total 
length (mm) at t year-old.  The growth of the young fish estimated by this equation was faster than that estimated by Kawano 
(1992), but slower than that estimated by pursuing the mode of the monthly total length.  The total lengths of one and two-year- 
age fish were estimated by pursuing the mode were 28-30 cm and 40-42 cm, respectively.  They were nearly equal to those in the 
waters off northwest of Kyushu and off Tajima. 

 
Key words:  Paralichthys olivaceus ; Growth; Southwestern Japan Sea 
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Fig.1 Relationships between the age and total 
length for male (upper) and female (lower) 
Paralichthys olivaceus. The line indicates the 
estimated von Bertalanffy growth equation. 
Small circles show the observed data. 
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Fig.2 Monthly changes in total length of Paralichthys olivaceus caught in coastal waters off Yamaguchi 
Prefecture, southwestern Japan Sea. Black triangles show the modes of 0 - 1 year ages. 
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L t= 42.3(1-exp(-0.128t))

Fig.3 Relationships between the age and total 
length of young Paralichthys olivaceus. The 
line indicates the estimated von Bertalanffy 
growth equation. Small circles show the 
observed modes in the total lengths. 

Table1 Frequency of females by total length.
Total length

(mm)
N. of

females
N. of

males
Frequency of
females (%)

200-299 38 87 30.4
300-349 105 202 34.2
350-399 210 425 33.1
400-449 331 547 37.7
450-499 306 237 56.4
500-549 164 103 61.4
550-599 117 29 80.1
600-649 60 26 69.8
650-699 36 4 90.0
700-749 23 2 92.0
750-900 51 0 100.0
Total 1441 1662 46.4

Female Male Female Male
1 311 306 284 280
2 433 397 409 375

*Based on the mode in total length.

280-300
420

Table 2 Comparison of growths of young Paralichthys

Female+Male

       olivaceus  among different localities.

Age
(year) This study* NW off Kyushu5) Tajima6)

Total length (mm)
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Fishing Condition of Blackened Japanese Flounder, Paralichthys olivaceus on the Blind Side  
by Offshore Trawl in the Southwestern Japan Sea 

  
Mitsuhisa KAWANO 

 
The author analysed landings of Japanese flounder, Paralichthys olivaceus by offshore trawl operated in the southwestern 

Japan Sea.  Landings of the fish had decreased during 2008 to 2015 and then increased. On the other hand, landings of the 
blackened fish on the blind side had decreased during the period of 2008 to 2019.  The landings were composed of mainly 2-3 
year age fishes.  The mix rate (number of blackened fish / total catch in number) decreased from 2.2 % in 2008 to 0.3 % in 2019.  

 
Key words: Paralichthys olivaceus ; Blackened Japanese flounder; Offshore trawl; Southwestern Japan Sea 
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Fig.2 Monthly mean ladings of Paralichthys 
olivaceus caught by offshore trawl in the 
southwestern Japan Sea during the period of  
2008 to 2019.  Symbols are same as shown in 
Fig.1. Vertical bars show the standard 
deviations. 
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Fig.4 Trend of catch in number of blackened  
Paralichthys olivaceus caught by offshore 
trawl in the southwestern Japan Sea by age. 
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Appendix table Composition of total length of Paralichthys olivaceus  by commercial size categori "Iri"
     (number of fish laid in a tray).

1 2 3 4 5-6 7-8 9-10 11-12 13-15 16-20 21-
300-309
310-319
320-329 1 2
330-339 1 2 1
340-349 3 1 1
350-359 1 3 4 5
360-369 1 5 2 1 3 0
370-379 1 6 3 4 2 3 7
380-389 6 5 11 8 7 3 10
390-399 4 7 6 8 3 5 2 6
400-409 1 2 5 13 9 3 10 7 4
410-419 2 1 5 6 17 10 8 12 7
420-429 1 2 10 9 18 6 6 9 4
430-439 0 0 7 12 19 7 5 11 5
440-449 4 0 14 21 15 6 3 7 5
450-459 2 6 11 14 15 5 1 10 4
460-469 1 2 4 17 20 13 7 3 9 2
470-479 2 2 8 14 12 16 3 0 8 1
480-489 2 7 13 23 18 12 4 1 5 2
490-499 3 5 19 22 14 18 1 1 1 1
500-509 3 3 13 14 15 5 4 1 4
510-519 6 9 26 29 10 5 6 1 3
520-529 9 13 16 19 10 3 3 0 2
530-539 11 9 21 26 14 2 2 2 1
540-549 5 13 23 17 12 4 4 0
550-559 14 14 21 11 9 2 2 1
560-569 19 19 24 15 10 3 2 1
570-579 15 15 21 13 6 6 2
580-589 27 11 27 10 9 0 2
590-599 8 19 20 11 4 4 2
600-609 1 19 26 14 8 2 1
610-619 3 21 21 17 9 1
620-629 4 15 15 9 9 2
630-639 3 29 19 6 11 2
640-649 2 17 13 3 10 2
650-659 11 31 11 8 7 2
660-669 10 18 11 2 5
670-679 10 25 8 5 4
680-689 6 17 9 2 5
690-699 9 26 5 3 1
700-709 18 26 2 2
710-719 19 21 0
720-729 13 14 1
730-739 20 13 1
740-749 13 13 1
750-759 10 8
760-769 13 6
770-779 18 8
780-789 15 4
790-799 11 5
800-809 8 2
810-819 18 6
820-829 14 1
830-839 13
840-849 12
850-859 5
860-869 3
870-879 4
880-889 4
890-899 3
Total 293 470 294 342 376 267 214 99 66 108 67

Commercial size category "Iri"TL (mm)

Bull. Yamaguchi Pref. Fish. Res. Ctr. 18,17-18(2021) 

Effectiveness of the Releases of Hatchery-produced Japanese Flounder,  
Paralichthys olivaceus Released in Coastal Waters off Yamaguchi Prefecture, 

Southwestern Japan Sea during 2010-2015 (Short paper) 

Mitsuhisa KAWANO and Hisayuki OTA 

A total of 3,311,000 hatchery-produced Japanese flounder, Paralichthys olivaceus (41-95mm TL) were released in 
coastal waters off Yamaguchi Prefecture, southwestern Japan Sea during 2010 to 2015.  We investigated the 
effectiveness of the releases of the fishes by finding blackened ones on the blind side at major fish markets in Yamaguchi 
Prefecture during 2010 to 2019.  The released fish were mainly caught during one to three year-ages.  Recapture rate 
and economic efficiency of the fish were 0.16-0.27% and less than 0.10, respectively.   

Key words:  Paralichthys olivaceus ;  Hatchery-produced Japanese flounder;  Effectiveness of releases 

1989

1991 1993
52 120mm 6.5 15.5%1) 2005 2006

30 82mm
1 3 0.55 0.79%2)

 

 

Table 1 Summarized results of release of hatchery-produced Japanese flounder 
in coastal waters off Yamaguchi Prefecture, southwestern Japan Sea .

2010 567,000 422,415 74.5 80- 81
2011 614,000 352,436 57.4 52- 76
2012 547,000 306,320 56.0 41- 74
2013 614,000 349,366 56.9 56- 81
2014 528,000 212,784 40.3 51- 85
2015 441,000 119,952 27.2 57- 95
Total 3,311,000 1,763,273

Releasing year N. fish
blackened

TL (mm)Blackened rate (%)N. fish released
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Table 2 Recapture rate and economic efficiency of hatchery-produced Japanese flounder by releasing year during 2010 to 2015.

2011 2012 2013 2014 2015 2016 2017 2018 2019 Total

2015 441,000 1 331 620 81 65 1,098 0.25 14,112 1,209 0.09
2014 528,000 3 687 450 181 33 41 1,395 0.26 16,896 1,676 0.10
2013 614,000 4 449 617 141 56 5 1,272 0.21 19,648 1,570 0.08
2012 547,000 3 270 540 321 53 38 1,225 0.22 17,504 1,731 0.10
2011 614,000 751 595 231 61 29 1,667 0.27 19,648 1,804 0.09
2010 567,000 65 530 224 56 45 920 0.16 18,144 1,470 0.08

Releasing
year

N. released
Recapture

rate (%)

Cost of
seedlings (C)(×

1,000 yen

Economic
efficiency

(B/C)

Amount of
recaptured fishes
(B) (×1,000 yen)

N. recaptured by year
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Early Life History of Swordtip Squid (Uroteuthis edulis)  

in the Southwestern Japan Sea (Short paper) 
 

Mitsuhisa KAWANO 
 
    Monthly larval samplings were conducted in surface waters of the southwestern Japan Sea during May to October in 1986.  
The maximum mantle length (ML) of collected paralarvae (estimated almost Uroteuthis edulis) was 10 mm and approximately 
90 % of them were smaller than 60 mm ML (estimated less than 30 days after hatching).  They were collected in the coastal 
waters off Yamaguchi Prefecture southern 35°N.  The hatching area was estimated to had been in coastal waters northwest of 
Kyushu to north of Yamaguchi Prefecture based on the days after hatching, the current velocity and the fishing grouds.  The 
paralarvae were collected at night-time except for the one individual in September, suggesting that they would move to surface 
waters at nigh-time and deeper layer at day-time.  It was estimated that the paralarvae would move to the bottom layer life at a 
larger size than 7 mm ML and the transition would almost finish at a size of 10 mm ML.   
 
Key words: Uroteuthis edulis; Paralarva; Early life history; Southwestern Japan Sea 
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Key words: Uroteuthis edulis; Paralarva; Early life history; Southwestern Japan Sea 
 

 

－ 19 －



Table 1 Comparison of the paralarval collection data between night- 
    time and day-time in the southwestern Japan Sea southern 35°N.

Day-time Night-time Total
Number of present tows 1 14 15

(1) (103) (104)
Number of absent tows 50 43 93
Total 51 57 108
*Number in parentheses show the number of individuals collected.

Fig.1 Estimated main hatching area (enclosed by the 
dotted line and cost) of Uroteuthis edulis. The 
shaded area shows the distribution area of the 
paralarvae. 
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Egg Capsules of Swordtip Squid (Uroteuthis edulis) Collected in the Southwestern Japan Sea off 

West of Mishima Island , Yamaguchi Prefecture (Short paper) 
 

Mitsuhisa KAWANO and Hisayuki OTA 
 
    Egg capsules of Uroteuthis edulis were collected in the southwestern Japan Sea west of Mishima island , Yamaguchi 
Prefecture by beam trawl on June 19, 2018 and July 17, 2019.  The depths and water temperatures were 125 - 132 m and 15.5 - 
16.3 .  These were the deepest collection data of egg capsules of this species. 
 
Key words: Uroteuthis edulis;Egg capsules; Southwestern Japan Sea; Spawning depth   
 

Fig.1 Map showing the location (black square) 
where egg capsules of Uroteuthis edulis were 
collected. 

－ 23 －



Fig.2 Egg capsules of Uroteuthis edulis collected 
in the southwestern Japan Sea off west of 
Mishima island on June 19, 2018. 
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Distribution of Young Red Tilefish Branchiostegus japonicus in the Southwestern Japan Sea 

 (Short paper) 
 

Mitsuhisa KAWANO and Hisayuki OTA 
 
    Young red tilefish Branchiostegus japonicus were caught by beam trawl in the southwestern Japan Sea mainly at depths of 
100 - 130 m during the period of June 2015 to July 2020.  Water temperatures and salinities of the distribution area were 9.6 - 
18.5  and 34.1 - 34.5, respectively.  The distribution depths were same as those of the larvae and adults reported in previous 
studies.  These results show that the fish would be  distributed mainly at depths of 100 - 130 m through larva to adult stages in 
this area. 
 
Key words: Branchiostegus japonicus; Young fish; Distribution Southwestern Japan Sea   
 

B r a n c h i o s t e g u s  j a p o n i c u s

Fig.1 Map showing the survey area.  Dots show the 
sampling sites.  The hatched circles show the 
sites where young Branchiostegus japonicus 
were collected. 
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Table 1 Summarised results of collecting Branchiostegus japonicus
      by beam trawl in the southweatern Japan Sea.

Year Day
2015 Jun. 15 6 7 93-111

Jul. 29-30 7 0
2016 Oct. 17 4 0

Dec. 12 5 0
2017 Jan. 26 6 0

Jun. 19-20 6 0
Jul. 12-13 6 4 99-326
Jul. 19-20 6 3 167-215

2018 Jun. 18-19 5 4 96-127
Jul. 17-18 5 3 95-142
Jun. 20-21 5 0

2019 Jul. 16-17 5 0
Aug. 1-2 5 0
Sep. 4-5 5 17 105-360

2020 Jul. 8-9 5 1 119
Jul. 16-17 5 1 155
Jul. 29-30 5 2 88-177

91 42
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Fig.2 Monthly frequency distributions of total length 
of Branchiostegus japonicus.  
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Bull.Yamaguchi Pref.Fish.Res.Ctr.18,30 (2021) 

Influences of salinity on growth of two Pyropia tenuipedalis 
strains selected in low salinity condition 

Mahiko Abe*, Tomomi Ohashira*, Noboru Murase*, Masanobu Kishioka 

We investigated the influence of salinity on growth of two strains of Pyropia tenuipedalis selected in low salinity 
condition (approximately 3 salinity). At the different salinity conditions of sea water concentrations (0, 25, 50, and 
100%), original, a month selection and four months selection strains were able to grow under 25-100% (approximately 
8-32 salinity) seawater conditions, particularly it had well growth under 75% condition. The growth of original and 
a month selection strains under 100% condition were better than those under 50% condition. On the other hand, the 
growth of four months selection strain under 50% condition was better than that under 100% condition. Therefore, it 
was thought that four months selection strain had tolerance to the lower salinity in comparison with the original and 
a month selection strains. Moreover, it was thought that the cell selection technique in the present study was useful 
for Pyropia breeding.

   
～

 

Key words : Pyropia tenuipedalis; Cell selection; Growth; Low salinity
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An Annotated Checklist of Marine Fishes of the Sea of Japan off 

Yamaguchi Prefecture, Japan with 74 New Records 
 

*1 *1 *2 *3  
Takayuki Sonoyama, Keisuke Ogimoto, Shigeo Hori,  

Yoshitaka Uchida, Mitsuhisa Kawano  
 

, (11), 1-152 (2020) 
 
 An annotated checklist of marine fishes of the Sea of Japan off Yamaguchi Prefecture, Japan was compiled from 

specimen and literature surveys.  A total of 767 species (484 genera and 199 families), including 74 species that 
represent the first reliable records from Yamaguchi prefecture on the basis of collected specimens and/or photographs, 
is listed with citation of literature, registration numbers, sizes, localities in the prefecture, and some remarks.  The 
following 21 species represent the first records from the Sea of Japan: Chiloscyllium punctatum (Hemiscyllidae), 
Proscyllium habereri (Proscyllidae), Strophidon ui (Muraenidae), Callechelys kuro (Ophichthidae), Glossanodon 
lineatus (Argentinidae), Chlorophthalmus acutifrons (Chlorophthalmidae), Ventrifossa garmani (Macrouridae), 
Antennatus coccineus (Antennariidae), Scorpaenopsis papuensis (Scorpaenidae), Synanceia verrucose (Synanceiidae), 
Epinephelus chlorostigma, Pseudanthias rubrizonatus, Psudanthias sp. (Serranidae), Stalix immaculata 
(Opistognathidae), Chromis katoi (Pomacentridae), Stlengis misakia (Cottidae), Parapercis aurantiaca 
(Pimguipedidae), Astrabe flavimaculata, Vanderhorstia sp. (Gobiidae), Sphyraena jello (Sphyraenidae), and 
Symphurus orientalis (Cynoglossidae). 
  

199 484 767
74

21 Chiloscyllium punctatum Proscyllium 
habereri Strophidon ui  Callechelys kuro 

,  Glossanodon lineatus Chlorophthalmus acutifrons
Ventrifossa garmani Antennarius coccineus

Scorpaenopsis papuensis
Synanceia verrucosa Epinephelus chlorostigma
Pseudanthias rubrizonatus Pseudanthias sp. , Stalix 
immaculata Chromis katoi
Stlengis misakia  Parapercis aurantiaca Astrabe 
flavimaculata Vanderhorstia sp. Sphyraena jello

,  Symphurus orientalis  
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(1) 
Whale Sighting Survey Conducted by the Whale Laboratory (1) 

 
*  

Hajime Ishikawa, Toshiteru Watanabe, Jiro Hirohata  
 

, 7, 1-16 (2020) 
 
 Whale Laboratory has been conducted whale sighting survey off Yamaguchi prefecture in the Sea of Japan from 

2013 to 2019 in collaboration with Yamaguchi Prefectural Fisheries Research Center.  The sighting survey was 
performed 28 times by a researcher (one of the authors) during regular fixed line oceanographic observations of the 
Fisheries Research Center.  A total of 18 schools / 365 individuals of six species was observed during the sighting 
survey and 10 schools / 85 individuals of two species were also recorded during the other activity of the research 
vessel.  Following species (frequency) were recorded; Risso’s dolphin Grampus griseus (5), common bottlenose 
dolphin Tursiops truncatus (5), false killer whale Pseudorca crassidens (3), common minke whale Balaenoptera 
acutorostrata (3), fin whale B. physalus (1), long-beaked common dolphin Delphins capensis (1), Pacific white-sided 
dolphin Lagenorhiynchus obliquidens (1), and keller whale Orcinus orca (1).  Risso’s dolphins were observed offshore 
from May to June.  Common bottlenose dolphins were found with false killer whales offshore whereas independent 
herds were found inshore.  Baleen whales were found from July to September, which suggests they distribute off 
Yamaguchi prefecture in summer season. 
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 In laboratory experiments, the euglenophyte Eutreptiella eupharyngea grew well at water temperatures of 10–25 °C, but 

could not grow at 30 °C. In outdoor experiments, E. eupharyngea also grew well in mid-winter, and produced maximum cell 
densities of 3.2×105 cells mL−1 and 2.5× 105cells mL−1 at salinities of 25 and 30, respectively. During these experiments, water 
temperatures ranged from 4.0 to 20.3 °C, with a mean of 10.1 °C. The dietary effect of E. eupharyngea per dry weight on juvenile 
Ruditapes philippinarum of >1.5mm shell length exceeded that of the diatom Chaetoceros neogracile. 
This high nutritional value, combined with the species' high growth potential at low temperatures, means that E. eupharyngea 
may offer significant advantages as a new diet alga for the seed production of mollusks in late fall and spring. 
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