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Feeding Habits of Daggertooth Pike Conger, Muraenesox cinereus

Caught in the Western Seto Inland Sea off Yamaguchi Prefecture.

Takuya Kunivmort and Usel Honpa

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

Table 1 Samples of M. cinereus caught in the western
Seto Inland Sea during the period of 2018 to 2019.

Sampling Date

Range of Body Empty

N.' of Weight stomachs
Year Month Day specimens (2) (%)
June 26 31 197 -2631 29
July 5 32 235 - 989 38
2018 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
2019 Aug. 28 30 262 -1510 73
Sep. 24 30 209 -1894 67
Oct. 16,21 35 153 -1161 60
Total 312 152 -3111 50
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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).

Prey item %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 14.8 309 41.1
Unidentified brachyura 8.2 3.6 11.7 5.6
Metapenaeopsis barbata 58 43 6.3 32
Trachysalambria curvirostris 1.1 36 20 1.7
Metapenaeopsis acclivis 1.3 3.1 1.7 1.3
Alpheidae sp. 1.9 12 40 0.9
Metapenaeopsis dalei 1.5 16 21 0.8
Arcania heptacantha 02 0.1 0.5 0.0
Solenocera koelberi 0.3 0.0 05 0.0
Crangon affinis 0.1 0.1 0.5 0.0
Unidentified decapods 21 06 37 04
Stomatopoda 6.2 7.2 11.2 4.0
Anchisquilla fasciata 39 34 7.0 2.3
Oratosquilla oratoria 1.2 33 23 1.3
Unidentified stomatopods 1.1 05 29 0.3
Unidentified crustaceans 6.3 3.6 130 7.1
Cephalopoda 53 174 5.3 3.2
Teuthoidea
Loliolus japonica 25 51 09 13
Unidentified teuthoidea 21 08 29 0.8
Octopoda
Callistoctopus minor 0.6 11.3 1.0 1.1
Unidentified octpods 0.1 0.1 0.5 0.0
Teleosteil 31.0 38.9 39.6 30.7
Clupeiformes
FEngraulis japonicus 11.2 10.7 12.3 11.3
Perciformes
Jaydia lineata 59 79 52 84
Sphyraena pinguis 0.1 49 05 0.5
Trachurus japonicus 1.0 15 1.2 0.3

Amblychaeturichthys hexanema 0.3 0.4 1.0 0.1
Pleuronectiformes

Cynoglossus interruptus 41 56 59 5.1

Heteromycteris japonica 0.1 0.0 0.0 0.0
Gadiforme

Bregmaceros sp. 1.3 09 1.7 0.6
Anguilliformes

Muraenesox cinereus 1.0 0.7 09 0.3
Unidentified Teleostei 6.0 6.4 136 4.1

%N, numerical percentage; %W, gravimetric percentage; %F, frequency
of occurrence percentage; %IRI, index of relative importance percentage.
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Table 3 Comparison of food habits of M. cinereusby weight (% W), number of individuals (%N), and index of relative

importance (%IRI) among studies.

. . Prey Items
Year Sampling Area Indices* -
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

%W
2015 - 2019 Ise Bay (Annual 68.0 3.4 16.2 0.7 11.7

Mean)
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.
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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.
Lt=816.2 (1 — exp (-0.139 (¢+ 2.053))) for males and Lt = 1042.2 (1 — exp (-0.144 (¢+ 1.034))) for females, where Lt is the total
length (mm) at ¢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

The equations were estimated as follows:

waters off northwest of Kyushu and off Tajima.

Keywords:  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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growth equation. Small circles show the
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Tablel Frequency of females by total length.

Total length N. of N. of Frequency of
(mm) females males 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

5

AEl, BERD SRR H 2B g L TR A K
DGR, 1 BOMEOREIL 266 m LHEESH, HFHEE
D 1Ot (213mm) L0 KE <, BEORMED
NS W) EITSEETE T,

UL, (TSRS &z 0 maoeRe— R
LU I TAD 1 HITiT 28em (ZEEL, & HIZ 1Rl
72077 5~9 FIZITERT— FH 30~33cm |[Z72o7-Z &
o (Fig 2), ¥ifi 1o 4 HIZi34FEE— RiX 28~30cm
WZIXTET D b0 L S, HEE ST EATILER
EHFD RN N ZFHI ST D FTREMEA E Y,

i 1 D EET— R 28~30cm EHEESNDHZ &, B
FONi 27 & 725 4 HDRREE— 3 42em Tho72Z &

(Fig. 2), & B4R 450mm A ClIMED HBIZE) 30% 15
ThnHZ L (Table 1) ZBfET D&, BHIEMTEDOE T A
DEFEROHF CARMEEROE A ORI RO AR 2R3
DI, IO FUNALTEEHER ¥ 53 L ORI B i © ¢
&% (Table 2),

Table 2 Comparison of growths of young Paralichthys
olivaceus among different localities.

Total length (mm)
Age : * D) o
(year) This study NW off Kyushu” Tajima
Female+tMale Female Male Female Male
1 280-300 311 306 284 280
2 420 433 397 409 375

*Based on the mode in total length.
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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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Appendix table Composition of total length of Paralichthys olivaceus by commercial size categori "Iri
(number of fish laid in a tray).
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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.

Keywords: Paralichthys olivaceus; Hatchery-produced Japanese flounder;

(L W B A Tl 1989 AR RSGREEE L L
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RS (PR 30~82mm) O HAEHPa v (A
JI~LER) 1285 1~3 EORIEED 0.55~0.79%2
EHEE STV DDA T, ITFEORRHRIC DV TIEHA
Ay A I QAVATAN

Effectiveness of releases

AL 2010~2015 A EREO NSO %
HEYL U, Haitiehiaa 5 mE CORGREhRZ M ~7,

BRI (A 10 EEEHA AT X 0 X
NIZb DT, EHEDDWITHEBERE, 2010 FFELSEF
50 FJER%, 2015 4EE T 6 4EMTAEE3, 311 TR K
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REARIOD BB L1 27, 2~T74. 5% T~ 7= (Table 1),

B OBHIE, 2010~2019 4R 2L 0 EoKERFZEE o
Z—DRRE D3 D R T EIFE RS (LR, #kiit)

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

Releasing year  N. fish released N. fish Blackened rate (%) TL (mm)
blackened

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
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ERAPER] - AR - =ATHI (2007) ¢ Haiehao
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FaHEiE (B2 A PN TRk 20 4R 1L 0 IR/ PERF
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Table 2 Recapture rate and economic efficiency of hatchery-produced Japanese flounder by releasing year during 2010 to 2015.

Cost of Amount of Economic

Releasing N. released N recaptured by year Recaptoure seedlings (C)(x recaptured fishes efficiency
year 2011 2012 2013 2014 2015 2016 2017 2018 2019 Total *ate () (0" " )1 000 ven  (BIO)
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
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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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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.
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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 °C. These were the deepest collection data of egg capsules of this species.

Key words: Uroteuthis edulis;Egg capsules; Southwestern Japan Sea; Spawning depth
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Table 1 Summarized collection data of egg capsules of Uroteuthis edulis.

Date Location

Depth  Temperature N. of egg

(m) (C) capsules
June 19, 34° 46.037°N,  34° 46.831’N,
SN 0% , 127-132  16.1-16.3 500
2018 130° 56.172E  130° 56.973 F ca
July 17, 34 ATAS3'N, _ 340 48.229°N, o oo ool 0

2019 130° 58. 137 E 130° 58.986’E

v

’
W

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 japonicusin 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 °C 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
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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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A5 150mn LLTFOghfa 6~7 AD 0rsfs 9 HD 1 7%
1) OFHLATICIER 325 &, Shifaiduki 80~130m T
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Table 1 Summarised results of collecting Branchiostegus japonicus

by beam trawl in the southweatern Japan Sea.

Sampling date N.of samling N.of red tile Total length
Year Day sites fish collected (mm)
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. 1819 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. 89 5 1 119
Jul. 16-17 5 1 1565
Jul. 29-30 5 2 88-177
Total 91 42
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Fig.2 Monthly frequency distributions of total length

of Branchiostegus japonicus.
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Fig.3 Water temperatures and salinities at the sites
where young Branchiostegus japonicus were
caught (closed circles) and were not caught

(open circles) .
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WA R B AR O ERRAEM B ¢ (1)
HREBECILIDIEFEZEIL>DZHD—O
“HRRE (BB - R W)

PR TR - LB 2 e IRATEA T - FUR TR
IS R TE A, (15), 1-12 (2019)

o Rk - FTECET - BT - FRATICHE 2 B AV DR ST D A EE (A EmM -
H#D) o556, ARFE (HE) ICE5BTHEAEILIAHEE LT, WHRICEDLLTAETEHNH L LD,
MECTEFPHELZERILE-LDO LR CEBEOREHNNSH D LDOERELBEIL LIz L Z A, 26 MR ST,
FTNONRFEL I 2 HBITHIZ L > TR DA, M EZ, THMEZ, EEAEER, MRS, 7
R amg, 7Y UEO6FEE D, REOSHRE K HE DS OB PRI 1979 FEIUIE O FEFE~ ¥
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KB A T T T < 7 VAR Syt sk otk o
ARICRIETRS DRE
Influences of salinity on growth of two Pyropia tenuipedalis
strains selected in low salinity condition

BTERECH Y - ORI - R R AR R
Mahiko Abe*, Tomomi Ohashira*, Noboru Murase*, Masanobu Kishioka

IKEE R RGeS, 68 (1), 11-15 (2019)

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.

NATZT <7V OB 2 ROARNCRIT Ty O BEE R ~T-, BppH55X (0, 25, 50, 75,
100%) THRERZAToI-AER, JobR, 1 AIRIE 8RR, 40 AR SR PIRIX25~ 1009 X TR T, FRZ
TSUX CTHEENEN -7, 100%XDIekk &1 H A IR @RER O AL RITS0%X LY Rivo7o, —F, 50%XD 4
B AR R BR O ARIZI00%X L0 Bovo7z, 2 OFERNH45 BIRE & ERT, oK O » BIK
MR PARIZHEAR X IRESTEE AT 5 B2 6N, £, AUFEOMIEREENRIZT ~ 2 Vg0 il
EHIZERI CThDH EEZ BN,

Key words : Pyropia tenuipedalis; Cell selection; Growth; Low salinity
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AEBUEAR R L OEBICE S LD R B AYEEALE B &
An Annotated Checklist of Marine Fishes of the Sea of Japan off
Yamaguchi Prefecture, Japan with 74 New Records

L2 L« FRATE - 4 ploRT2- N BT - EF A
Takayuki Sonoyama, Keisuke Ogimoto, Shigeo Hori,
Yoshitaka Uchida, Mitsuhisa Kawano

S KSR A R IE I A R IT 3, (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).

FRAS & SCHRAAARS & 0 1 A R A PE A H & AER L7z, 199 B 484 J& 767 Tl (FEATS L ONEif&IC >
IR B AV WIRCSRAE T4 FEA B e, ) DICHK, BEE T, KR, BREM, BIOMHE L & blIcBH I,
PLF o 21 Fil B AUEWIGEERFE CTd 5, Chiloscyllium punctatum A X% A (727 W AR, Proscyllium
habereri ¥ A T WA (X AT W AR, Strophidonui #7777V R (7Y HRE), Callechelys kuro 7 v
T IANE (U IR, Glossanodon lineatus A FF 2 A U (=X AF}), Chlorophthalmus acutifrons
cNeEAXE B Y (TAAT YR, Ventrifossagarmani 5 Y a2k (Y aXF 8, Antennarius coccineus
T hT )T ray (Bx)v7 avuRl), Scorpaenopsis papuensis VV< Y2 (TH Y IE,
Synanceia verrucosa =4 /V~F+ a2t (=% TF), Epinephelus chlorostigma =7Vt Fx %,
Pseudanthias rubrizonatus 7 5 A Y /N X A, Pseudanthias sp. X=/"F %A (NHZFE) , Stalix
Immaculata © X7 I T7~<HA4 (7T IT7~ZAR), Chromis katoi &/ T AXAKL A (RXAZAF}),
Stlengis misakia v a2k A (B HHE), Parapercisaurantiaca 73 b7 XA (7 X A8L), Astrabe
flavimaculata %~ % 7 /~¥, Vanderhorstia sp.”7 %/~ (IEBEL), Sphyraena jello v 7 51~ A (J1v A
) , Symphurus orientalis 7 A~H LA (U /) ZE),

F—U— R AREEE O  GEUEA  Ei
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FEMAERIC L 2HEEBEFAEQ
Whale Sighting Survey Conducted by the Whale Laboratory (1)

A AI* - PEEARIE - B R

Hajime Ishikawa, Toshiteru Watanabe, Jiro Hirohata
T REEEEMF I E W, 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 7Tursiops 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.

TREEM R ETIE IR RE2 DL E T2 BAREICERT A HEO TR S ML) 2 ERED—> L
LT, WRBkENEE Y ¥ — L E TRt ¥ —fEMEFRIH Lo B b0 BHHAEEZ 2012 £ 5
2019 FF ThelF TH7e, 8 AZBRS F AL T 725 FF 28 FIOFM B AT, AFF 6 Ff 18 #f 365 BHOfK
HORRLBEZITo 7 (EBIIIEAP L ET), £-BMARRESNCTHRMNCE S 2 fE 10 & 85 HD
FANTIRS N, BMAETCRALINGREIZL, FAHARIYT, S0 090F, ~FAL Ry, RURY
ANH, XA RT, ~NEAIDT, BMRABNTES Y TFEI~ANTORAND -T2, b I RHEE
LTINS T=DIFINFT AL R ENR R IA AT (K 5E) T, RWTI LI 7 VT AT Ry (4% 3[A)
Tholzo "NFTITURUDFEAIT S H~6 HADHPIE THEIZE 272, N RUA LT ORERITIZIEEAFET
HoT=n, HETORETIIAFIL RTLORBET, MIXIRETORRIE 72, S22 09T TR
VI THA~ AIZRERLIN, e O TENEMICH IR LTS Z EER LT,

F—U—F B BERERA ; L0 R A A
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Usefulness of the euglenophyte Eutreptiella eupharyngea

as a new diet alga for clam culture

“HEBFACRT HFT LWEERE LT —7 LT
Eutreptiella eupharyngea OF|FME

Yasuhiro Yamasaki*, Keita Ishii™, Risako Hikihara™, Mami Ishimaru*d, Fumito Sato™,
Shigeru Taga’, Masanobu Kishioka™, Shigeru Matsunaga™, Tomoyuki Shikata*¢, Mahiko Abe™
Sueo Kato™, Ryusuke Tanaka™, Noboru Murase*

(LIREEHA™ - TIFRBEAT - SIS - FILETHE - fepsl™ -
BAL 7% - RIS - Bk 5+ SRMMANSET - T Pkt -
IERR « A - R 5T

k=

Algal Research 40 (2019) 101493

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, £, eupharyngea also grew well in mid-winter, and produced maximum cell
densities of 3.2x10° cells mLi! and 2.5% 105cells mLi! 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 . 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 £ eupharyngea
may offer significant advantages as a new diet alga for the seed production of mollusks in late fall and spring.

SBNFERRC— 2 L8 Butreptiella eupharyngea | 3/KIR 10~25°C CRIF/2¥HE AR LT=73, 30°C TS E L7ah»
ST, BANIERTY, E eupharyngea | FEAZRIFREIRZR L, 25 XU 30 O/ TENLI 3. 2 X 10° Hilfied mL.
FBEO 2.5X10° Ml mL—' OFEAHPBHEELEZ R LTz, D OFFHIRTOKIRIL 4. 0°CH 5 20. FCOFPHT, L
10. 1°CTH o7z, #8515 BT VY Ruditapes philippinarumMEE OBE, BRRERMT- O E eupharyngea
DOEEBEh RN TESE Chaetoceros neogracile DFNETEZ 17,

AFENE, BV OEEEMIlE & AR P21 2@\ e 1 & o Z &b, BERKBIRIIONT CO R BREEAFEDOH L
WEPEREE S L TR TH DL Z L2 RB L TCD,

Key words: Aquaculture; Diet microalgae; Eutreptiella eupharyngea; Nutritive constituents; Polyunsaturated fatty acids;
Ruditapes philippinarum
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