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Growth and Hatched month of Round herring (Efrumeus teres)
Caught in Coastal Waters off Yamaguchi Prefecture, Southwestern Sea of Japan

Takuya KUNIMORI

The author estimated the growth and hatched month of round herring (Erumeus teres) caught in coastal
waters off Yamaguchi Prefecture in 2015 based on the body sizes and otolith increments. It was revealed
that round herring (40-70mm BL) caught during July to August (early fishing season) hatched mainly
in April to May and those (90-150mm BL) caught during September to October {main fishing season)

hatched mainly in May to June.

Low water temperatures (12-15°C) in the coastal waters off Yamaguchi Prefecture during March to
April probably prevent the survival and development of the eggs and larvae, so that the May to June
(optimal temperature months, >16°C) hatched fish would be mainly caught in the fishing season.

Relationships between the daily age (D) and body length (BL in mm) were as follows:

April hatched group: BL = 0.9006D - 17.3586 (n =27, #?=0.7266)

May hatched group: BL = 0.8961D - 8.2444 (n =33, r?=0.5096)

June hatched group: BL = 1.2109D - 24.5499 (n =13, r*=0.7706)

Key words : Round herring; Etrumeus teres; Southwestern Sea of Japan; Growth; Hatched month
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Fig.1 Map showing the sampling area of Etrumeus teres
(shaded region).

Table 1 Samples of Efrumeus teres caught in coastal
waters off Yamaguchi Prefecture, southwestern sea
of Japan in 2015.

Sampling Sampling Sampling  Number of

Date Location Gear Specimens
Jul. 4 Off Nagato Dip net 50
Jul. 25 Senzaki Bay Dip net 50
Aug. 8 Fukawa Bay Dip net. 42
Aug. 21 Off Nagato Set net 50
Aug. 29  Off Mishima Dip net 33
Sep. 3 Off Mishima Dip net 50
Sep. 17 Off Futaoijima Dip net 50
Sep. 26 Off Shimonoseki ~ Dipnet 50
Oct. 3 Off Okinoshima Dip net 50
Oct. 24 Off Mishima Dip net 50
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Fig.2 Monthly compositions of body length of Efrumeus
teres caught with dip net and set net in coastal
waters off Yamaguchi Prefecture, southwestern Sea
of Japan in 2015.
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Table 2 Etrumeus teres for otolith reading caught in coastal waters off Yamaguchi Prefecture, southwestern Sea of Japan
in 2015.

Sampling  Number of BL(mm) Age (Days) Hatched Date
Date Specimens Min. Max. Ave. Min.  Max. From To
Jul. 4 11 44.3 82.7 55.4 8 94 Apr. 1 Apr. 17
Jul. 25 5 447 66.3 57.3 69 93 Apr. 13 May 7
Aug. 8 6 429 582 50.6 62 104 Apr. 26 Jun. 7
Aug. 21 11 61.7 82.7 72.0 0 133 Apr. 10 May 23
Aug. 29 11 104.4 136.3 115.4 107 144 Apr. 7 May 14
Sep. 3 11 86.1 110.1 104.6 93 149 Apr. 7 Jun. 2
Sep. 26 11 87.4 107.0 99.1 101 148 May 1 Jun. 17
Oct. 24 7 134.4 147.6 140.3 117 153 May 24 Jun. 29
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Fig.5 Monthly distributions of eggs of Etrumeus teres
from March to June in 2015.
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Spawning Ground and Movement of Distribution Area of Round Herring
(Etrumeus teres) Eggs and Larvae in the Southwestern Sea of Japan

Mitsuhisa KAWANO and Takuya KUNIMORI

Distributions of eggs and larvae of round herring (Efrumeus teres) by developmental stage were
surveyed by larval net samplings conducted in the southwestern Sea of Japan on April 13-21, 1988. The
spawning area was estimated to be in the waters from Iki Island to northwest off Yamaguchi Prefecture
based on the distribution area of the eggs. Nevertheless the eggs developed, their distribution area
reduced southwestward waters around Iki Island, where water temperature (15.5-15.8°C) and salinity
(34.7) were relatively high and plankton biomass (>100 mg/10m2) was abundant, against the Tsushima
Current. It was considered that cold water (<15 “C) in the waters northwest off Yamaguchi Prefecture
probably cause death of the eggs so that the distribution area would reduce toward the relatively high
water temperature area around Iki Island as they grow.

Key words : Etrumeus teres ; Spawning area; Larvae; Southwestern Sea of Japan
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Fig.2 Distributions (n./10m?*) of eggs and larvae of round herring by developing stages in
the southwestern Sea of Japan on April 13-21, 1988.

Fig.3 Distributions of water temperatures and salinity at 50 m depth and wet weight
(mg/10m?) of plankton on April 13-21, 1988.
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Fishing Grounds of Japanese Anchovy Engraulis japonicus by Stick-held Dip Net Fishery in

Coastal Waters off Yamaguchi Prefecture, Southwestern Sea of Japan

Mitsuhisa KAWANO * Takuya KUNIMORI

Fishing grounds of Japanese anchovy Engraulis japonicus in coastal waters off Yamaguchi Prefecture,
southwestern Sea of Japan were studied by fishing log books of stick-held dip net fishing boats in 2013.
Main fishing grounds of the fish during the fishing period (May-December) in 2013 were formed in
nearshore waters shallower than 50 m depth. Comparing the fishing grounds between during 1969-
1971 (high stock level period) and in 2013 (low stock level period), the fishing grounds of “Chuba” and
“Ohba” (young and adult fish >8 cm BL) which had been formed widely in the waters at 50-120 m depth
during 1969-1971 were not almost found in 2013. It was presumably caused by decreases both of
the young and adult fish and the boats going fishing toward the offshore waters because of economic

reason.

Key words : Engraulis japonicus; Southwestern Sea of Japan; Fishing ground; Stick-held dip net
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Prefecture, southwestern Sea of Japan.
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Fig.2 Monthly catch distributions of Japanese anchovy "Shirasu” (< 3em BL) by stick-held dip net boats in the
coastal waters off Yamaguchi Prefecture, southwestern Sea of Japan.
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Fig.3 Monthly catch distributions of Japanese anchovy “Kaeri” (3-5 cm BL) by stick-held dip net boats in the
coastal waters off Yamaguchi Prefecture, southwestern Sea of Japan,
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Fig4 Monthly catch distributions of Japanese anchovy “Koba" (5-8 cm BL) by stick-held dip net boats in the
coastal waters off Yamaguchi Prefecture, southwestern Sea of Japan.
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Fig.6 Monthly catch distributions of Japanese anchovy
“Ohba” (> 10 cm BL) by stick-held dip net boats
in the coastal waters off Yamaguchi Prefecture,
southwestern Sea of Japan.
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Fig.5b Monthly catch distributions of Japanese anchovy
“Chuba” (8-10 cm BL) by stick-held dip net boats
in the coastal waters off Yamaguchi Prefecture,

southwestern Sea of Japan.
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On the Catch Composition of the Small Type Trawler Operating off
Takeshima Island and Sabashima Island in the Suo Nada, Yamaguchi

Prefectural Region of the Seto Inland Sea

Minoru MURATA

This study describes the changes of the small type trawler catch composition operating off Takeshima
[sland and Sabashima Island in the Suo Nada from the analysis of the daily fishery records and the

discards catch samples from 1999 to 2015.

Key words : Small type trawler; Catch composition ; Discards
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Noteworthy Phenomena on the Marine Organisms in the Seto Inland Sea
off Yamaguchi Prefecture (Preliminary Report)

Mitsuhisa KAWANO, Toshinori BABA and Takuya KUNIMORI

Noteworthy phenomena on the marine organisms in the Seto Inland Sea off Yamaguchi Prefecture
during 1996-2017 are examined and listed in chronological order. A total of 110 species have been
identified including an algae species, six cnidarians, four annelids, eight mollusks, 15 arthropods,
an echinoderm, two tunicates, 71 fishes, two reptilians. The total number of identified species
conspicuously increased after 2005, which would be caused by the increase of warm water species.
These warm water species included poisonous creatures such as Arothron firmamentum, Hippoglossoides
pinetorum and Hapalochiaena fasciata. It was considered that most of the warm water and newly
immigrated species had immigrated through the Bungo Channel, whereas Gadus microcephalus (cold
water species) had immigrated through the Kanmon Strait.

Key words : Marine organisms; Seto Inland Sea; Warm water species
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& WEEYICBET D RREARE

FEE A/8 E4 #4 RERAEE HA4X Wl BRE Sk B - REB S
1996 10/28 v v Penaeus monodon 1 50gBW T S i
1999 6H RUAHA Fulvia mutica 24 Bl R IRERFEIZ & Y KB~V
1999 TA ARV uyR Carcharodon carcharias 1 5. 2mTL I FHERER
1999 10/28 / a XY F¥ I R/OIE Seylla sp. 1 238mmCW S
1999 108 w77 Arothron firmamentum 2% Koy RIE B
2001 F A Aetobatus narutobiei 1L P BREE P N 1L O R N AR,
2002 11/19 Az Panukirus japonicus 1 1. 8kgBW =yttt H 1 SRR PO R RERR.
2002 11/21 IR YRY Dactyloptena orientalis 1 26emTL 1O R i
2003 2/8 Z&rJar Sebastes oblongus 1 38cmTL IO R N
2003 2/10 =F=z=¥ Inimicus japonicus 1 33cmTL 1L R
2003 4/28 T RHF R Cetorhinus maximus 1 9nTL, BtBW L FHTATFE R KL CHRE, HE.
2003 5/29 7 AX A Sillago parvisquamis 5 #18cmTL A BT
2003 10/9 A Y H=RBDO1H Charybdis sp. 1 76. 4mmCL, 111.9g N FEHIRE M PENAT, BRIF LB
2003 10/31 F 44 Eyynnis tumifrons 1 40emTL P A1 T
2003 11/12 THAYHZ Fistularia petimba 1 128cmTL EER WFFATIR
2003 12/1 Y= H= Charybdis (Charybdis) feriata 1 12.4cmCW, 504. 3gBW AN FL A sk = 21
2003 12/20 A Scombrops boops 1 26cmTL #iE TR S
2003 8H FAFETA Aetobatus narutobiei 3 HilE TEATH ) B
2004 1/19 =% Panulirus ormatus 1 #530cmSL i - BEHT
2004 3/21 U7 A Tribolodon hakonensis 1 39emTL FERA K BET
2004 6/15 I ) H¥- Pterois lunulata 1 29¢mTL FH A7 HE AT 34
2004 6/17 3aAVTZHL Lutjanus ophuysenii 1 37cnTL F Afi T
2004 79 Uy Ay Chloeia flava E23 fraak 3 JEBS R BRI T i E. 2\ 2 310EE/ ZICEA.
2004 10/2 A7 Y Sertolina nigrofasciata 1 3icmTL FE A HE BT b
2004 10/26 ™7 A NNE Aluterus monoceros 1 49cmTL =) L REET
2004 11/5 AF Rachycentron canadum 1 45ecmTL JINTR e B A T
2004 11/18 =%z ¥ Panulirus ormatus 1 30cmBL, 1lkgBW i - BERT B B s
2004 11/23 A% Rachycentron canadum 1 75cmTL _EBAET
2004 12/2 TH¥ATER Sargocentrum rubrum 1 24cnTL B T ERR M
2004 12/2 45 Choerodon azurio 1 22¢emTL i W T EERH
2004 12/4 RS Mugil cephalus cephalus 1 60cmTL =3 i Ealyp N TR
2004 12/13 =75 = Conger myriaster 1 113emTL FE A T i
2005 2/4 ToB Y BT Sebastiscus tertius 1 40cmTL e Bk
2005 4/22 MU HA Fulvia mutica £ AR (3  ERWREEH KRERAE.
2005 5/7 KT Mugil cephalus cephalus 1 71lemTL B A ST
2005 5/14 Y ¥ R Oncorhynchus masou ishikawae 1 37cmTL - BEET R
2005 5/20 VY F A Hapalogenys nigripinnis 1 55cmTL BB TR
2005 6/2 <& Octopus vulgaris tL 1 R PO SR i
2005 6/1T 4T A4FA Lotella phycis 1 25cmTL _LESRT IR
2005 VT = FHY Pampus punctatissimus 1 54enTL kTR
2005 /14 X2 Fv 754 Chaetodontoplus septentrionalis 1 16cmTL _BEET
2005 8/18 7 b x=A (FEIK) ? Aetobatus narutobiei? 1 HlHE LI/ NBF T R,
2005 9/1 =TF¥Lrr 5 Nemopilema nomurai 1 77¢cmBD /N IEC D 1L 1 A RKRE R



D)

WEESE  A/R i %4 ) REREE VA4 X BE-BEE W - REERT kS
2005 9/18 A% Rachycentron canadum 1 30. 8cmTL KEKE
2005 9/20 KT Arothron firmamentum 7 26-29cmTL /B JEC B3 4 FEL 7 6 T
2005 10/1 F&A Evynnis tumifrons 1 35cmTL WL A R R
2005 10/1 ~NYEURY Diodon holocanthus 1 18cmTL WL A RHEF
2005 10/5 = ~Z Epinephelus septemfasciatus 1 28. 7emTL o3 W AR
2005 10/11 A ¥ Rachycentron canadum 1 335mmTL i WIHTT R AR
2005 10/18 R 7 7 Arothron firmamentum 1 30emTL Koy BRAE By it
2005 10/19 =7 Megalaspis cordyla 1 267mmnTL FEBG R BT ith
2005 10/24 &5 IDisha elongata 1 52emTL EEH BB K BET &R TR
2005 11/14 A% Rachycentron canadum 2 398cm, 45cmTL i RS X BT
2005 11/16 S hExA Aetobatus narutobiei £% 1—3mDW T LA REKE
2005 11/18 TI A=Y TN¥E Cantherhines pardalis 1 18cmIL =i JEB5 K BT
2005 11/18 AL AT Upeneus tragula 1 19cnTL et JBSK BT
2005 11/24 7= e Penaeus monodon 1 24cnTL /NI B A AT AT I
2005 11/24 = H = Charybdis (Charybdis) feriata 1 11. 8cmCW /BRI LA L BgRy
2005 8 R~11A =F¥LI755 Nmopilema nomurai £3 80~100cmBD /NES B R AR WO REEF NN (FT8EEE)
2006 3/2 UIRFN Vargula hilgendorfii ES o ey ] (ITf=kyrpcies tu HEREBRACHKE.
2006 3/25 v L T YV Sardinops melanostictus 1 29cmTL i O3 SERR
2006 4/3 ¥4 Salangichthys microdon 1 84. 6mnlL ilat .
2006 4/12 7R Hexagrammos agrammus 1 28cmTL i HFT
2006 5/5 A4 #HVvA (BHB#HNr)  Plewonichthys cornutus 1 21emTL i ERaEr
2006 5/20 7A¥ A Sillago parvisquamis 1 33. 8cmTL TEHAR)IA
2006 /11 DI by Chloeia flava 2 PSR BETR T HEM
2006 9/20 w77 Arothron firmamentum 1 27. TemTL - BAET R
2006 10/25 AHAHDZ v /% Calappa philargius 1 61mmCW i (I TR =p s
2006 12/256 £EF|FARE Annelida sp. %3 10%kcenTL J=Liis EEH BENPSEICAH.
2006 LALERA 724 (ERWBCMEE)  Paralichthys olivaceus 1 #30cmTL MR TR AR
2006 TH A¥4 Hyperoglyphe japonica 1 INEE R B AT HE T it
2007 2/20 FEANE Gymnogobius cylindricus 2 5. 5emTL FEEF) IR O BBG RAE T TFHYe aDBNICAER.
2007 5/18 7 KO A Haminoea cymbalum £33 e;fz;ﬁi O RAERERE T
2007 6/4 THYIHA Caretta caretta 1 53cmCL O AR RIE D ERE.
2007 6/4eAh)arFHy Veremolpa micra %% 11mmShL 1L RS/ NEF R T HR AR
2007 /2 3= hyd Scorpaenopsis neglecta 1 18.7cm _-EAET .
2007 8/8 FyHANE Trachipterus trachypterus 1 90cmTL (RfEXR) &8 JEBI K BBT IR E {2, Skm



& ()

FBE A/H L% ¥4 REREE VA4 X - RE R W BT ik
2007 8/8 w4 2 Octopus vulgaris E2: prat AEmEERH Y O 3F P BEA L E .
2007 8/15 Va7 FARDIFE Sphyrna sp. 1 2mBAETL A BB A B BT /57K S B B SR Lkm
2007 9/18 Y2/ ¥ ARDIE Sphyrna sp. 1 H B IwH I 9 T3 [ B
2007 10/9 A F % Abalistes stellatus 1 37enTL EEE ElyipN =LK =G
2007 12/19 ¥~ v H= Charybdis (Charybdis) feriata 1 /R R el
2007 12/19 I F U Ry Dactyloptena orientalis 1 EEE T
2007 2H Yakysaxy Eriothonius convexus 2% #2mmTL WNRIERNE (3R FETREM AREBIESFROBAKBIREAE.
2008 1/22 £ ZRH * Ostera denselamellosa 28 R AR I
2008 6/18 XX ATV Xy = Strongylocentrotus nudus EZd iy FAEET MERIA O, WS NIEEIREE.
2008 6/20 Y2 E P ARBROIE Sphyrna sp. 1 2nTL il BE RS T 1] B
2008 /8 AFA Hyperoglyphe japonica 1 #930cmTL R BRI T E
2008 7/29 FrmrFA Chaetodon modestus 1 W inp
2008 9/3 VB UAE Aluterus scriptus 1 #b JABE K B HET
2008 9/3 #ay G4 Mastigias papua 1 BiRF BT
2008 9/20 U HA Ficus subintermedia 1 /N B A tL BB/ N R T B AR R
2008 10/3 4 heFT7Y Alectis ciliaris 1 A Y B
2008 12/13 J FA AR Kyphosus bigibbus 2 20. 3cmTL =i ARG R BAT i
2008 12/156 4 FEFT Y Alectis ciliaris 1 5 IR PR EE
2008 12/25 Y 7 U Aluterus scriptus 1 57cmTL W3k .
2008 1A Yakygazye Fricthonius convexus P2 JINE B EL A JEB5
2009 VT Y OVng Aluterus scriptus 1 NEL B B FEERTHIAR B i
2009 1/17 A2/ YBOI1E Gracilanaceae gen. et sp. %% 7N [ B LI/ IN B Y A AR
2009 6/4 AT IHA Chelonia mydas mydas 1 46cmCL EEH T AR REYS
2009 8/4 X &4 Hyperoglyphe japonica 1 INELJE B4 B A7 HE BT ¥
2009 9/4 7 FH IRy Alepas pacifica 1 FEE TR B b 29 LA 7 5.
2009 9/17 EIHERY Dactyloptena orientalis 1 A SR
2009 10/14 THDU IH A Caretta caretta 1 A ST .
2010 8/21 Y ATY Elagatis bipinnulata 3 #30cnTL EBH THRATTH
2010 8/30 Y LT Y Elagatis bipinnulata 8 #930cmTL EEM TR
2010 9/13 747V Seriolina nigrofasciata 1 BT
2010 9/17 Y U UNF Aluterus scriptus 1 385mmTL DHVITE 55 7 T BT i e
2010 10/6 7Y Seriola quinqueradiata 20-30 3-5kgBW EEHE FER TR B
2010 11/25 7% 7 2 Acetes japonicus %3 20-30mmTL R RERE.
2011 5/30 b a yEFa Hapalochiaena fasciata 1 Iy =F =t
2011 11/30 ¥ % F 7Y Ateleopus japonicus 1 79cmTL /N A WL B/ 1N R A AR it
2011 1WA #~7v 7% dHARDIE Trochobranchiae gen.sp 1 AEIERE (3FE) LB TRkERR



T& (W)

FEEE  H/B % 2 BEEEE VA4 X - RE ST TR R BE
2011 113 roxE Metapenaeopsis acclivis /INBAEC R o BB .
2012 1/10 7H A Dasyatis akajei #1200 25-100cmDW /NS R AT HEIEE D EHL BT CREHE.
2012 3/16 #< 7Y I H A #D1FE Trichobranchidae gen. et sp. 234 5-6cmTL INEUJE B [T mp;ep e tut
2012 4/10 =aH LA Pleuronectes yokohamae I O ARk RE R
2012 4/16 U IAHF T LY Lagis bocki? 1 #95cmTL ANEIE R FER TR Bif, BREERTLIAETS.
2012 5/31 =73 (Bk&dfak) Conger myriaster 1 HRTE JE R S TR L0mDT) ~ Y PRI CHRHE.
2012 T/9 VO InE Aluterus scriptus 1 143mmTL 7= b W AR SR I gég\eon K LT SR E2
2012 7/24 AR TZEA Lutjanus ophuysenii 1 1L 3 R N RS
2012 7/27 =RV UFF Anguilla japonica 1 #91mTL, 1.8kegBW Pris FERTTHR
2012 8/1 Y ATY Elagatis bipinnulata 1 33cmIL, 25cmFL EEHE TS Bif, 1~2R/BREsh3.
2012 8/3 7ATY Seriolina nigrofasciata 1 AT
2012 9/3 £ PEXT UHA Alectis ciliaris 1 16cnTL AR
2012 9/4 Y AT Elagatis bipinnulata 8 #40cmTL EER Tk
2012 9/7T VAT Elagatis bipinnulata 10 #140cmTL TE R TrATIHISE
2012 12/19 #oma s F4 Chaetodon modestus 1 13cmTL v ) HETHR S
2012 9/ 7A4TY Seriolina nigrofasciata 1 #926cmTL EEHE FraTiHhse
2013 2/16 7Y Liparis tanakai 1 IO R N
2013 5/17T =¥ 5% F+X¥UIxF? Virgularia halisceptrum? 1 #1 TR ekyip =y 1oF- ¥: 1o
2013 9/2 FADUHYI Portunus (Portunus) pelagicus 1 #b L ARSI
2013 10/13 7 k= Pay A Scatophagus argus 1 #927cmTL EEWE FTRHHERE
2013 10/14 ¥ F 7Y Ateleopus japonicus 1 499mnTL, 478mmSL PERME f) LR REFTEE (KEE4~50m) gﬁg;g};ﬁ;ﬁﬁt&" AR
2013 10/156 T I A D=V T AF Cantherhines pardalis 1 13. 5emTL s ) P T RIS i
2013 10/15 ¥= Triacanthus biaculeatus 1 16. 5emTL N A FERT RIS
2013 12/16 A RHH¥ 2 Portunus (Monomia) gladiator 1 56mmCW, 14. 4gBW ANEIERNE () A
2014 1/21 =7+ Conger myriaster 1 #91mTL Koy B AE B
2014 2/T v H% Crassostrea gigas FERTBRE
2014 2/28 TV HANE Trachipterus trachypterus 1 90cmTL NUERAE (2F) LB/ NEFETTHEA S TR BE5-6mTHELE.
2014 3/11 = &5 Gadus macrocephalus 1 44. 5enTL, 40cmSL NBIERE (of) BN TR SR TKBEHI30m CER .
2014 3/23 YakysaxyE Ericthonius convexus EZ- NHERME ) BINmREN FRE20-25m THELHE.
2014 4/2 I BNF— Channa argus 1 65emTL e b WA TR ig;#@&gﬁmm bETE
2014 5/30 v ) VH Zebrias zebrinus 1 #925cmTL i FERTHIH
2014 6/3 ¥I7 XY Ascidia zara 1 ez d A E T R ERT 5A KA G - ZFEICFE.
2014 7/28 H 2 3F Seriola dumerili 1 45¢mTL, 40cmSL EBHE TAATT Hi e
2014 8/26 X HH I Mene maculata 1 10. 8cmFL AR (2FE) Lo T BIm~ BT BT
2014 10/7 "YU IxT Scytalium splendens 2 76cm, 58cmTL MK (3FE) A KBEIR FER
2014 W 7h¥Hs Fistularia petimba 1 #1. 3mTL L0 RASE P
2014 12/4 Y YNE Aluterus scriptus 1 43cmTL Eals) B R 2F B 1
2014 10/238 ¥ A M2 Mene maculata 1 HyRLiE SRR TRk



& ()

i) A/8 a4 24 BEEEE FA4X W RESE W LR R
2015 5/26 Ea e Fa Hapalochlaena fasciata 1 FEBE R BT T E 4
2015 6/12 7= A Dasyatis ushiei 1 i AT SR
2015 11/6 =7 Megalaspis cordyla 14 22-25cmFL Hil4E JArmH
2015 12/10 v 7= A Branchiostegus albus 1 57cmTL, 3. 1kgBW SE B IR
2015 12/22 7 bOFA VYR F %I ?  Macrodactyla aspera? 1 AEERAE () JeThid
2016 3/9 FELIVe? Uranoscopus chinensis? 1 B R BT E i
2016 8/26 =¥ Styela clava %% 10-13cmTL B Ll Bt K ER15m THRAE.
2016 8/26 2 U LA I TH Cyanea nozakii ES- N LA A B N TREMHLKERAE.
2016 9T e FH s ey Solenocera koelbeli 31 71-77mmBL, 19-22mmCL 7SI JEE P 3 B8 ARG IR,
2017 6/1 £ =¥ Seriola aureovittata 14 62-84 ¢ mTL EEE BT e
2017 6/13 X~ Triacanthus biaculeatus 1 #330cmTL i LI BB/ INBF FB T AR I Lkm
2017 6/16 A A=~ Argyrosomus japonicus 1 135cmTL EX ] YT
2017 9/8 YU UNF Aluterus scriptus 1 #30cmTL L] BB R BRTE T E#E
2017 10/12 Y hA4 T Albula sp. 1 35cmTL i BhRFT 2 4L 5
2017 11/13 549 Elops hawaiensis 1 29cmTL N RLAE FHHHE
2017 11/17 L= 7 255k Takifugu sp. 1 394mnTL SR RIS MR i 7 1A Tl
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Gracilanaceae gen. et sp.

Nemopilema nomurai
Mastigias papua
Macrodactyla aspera?
Seytalium splendens
Virgularia halisceptrum?
Cyanea nozakii

Lagis bocki?

Chloeia flava
Trichobranchidae gen. et sp.
Annelida sp.

Ostera denselamellosa
Fulvia mutica
Veremolpa micra
Hapalochiaena fasciata
Ficus subintermedia
Haminoea cymbalum
Crassostrea gigas
Octopus vulgaris

Acetes japonicus

Charybdis sp.

Panukirus japonicus

Portunus (Monomia) gladiator
Penaeus monodon

Vargula hilgendorfii

Alepas pacifica

Charybdis (Charybdis) feriata
Ericthonius convexus

Portunus (Portunus) pelagicus
Metapenaeopsis acclivis
Panulirus ormatus

Scylla sp.

Solenocera koelbeli

Calappa philargius

Strongylocentrotus nudus

Styela clava
Ascidia zara

Seriolina nigrofasciata
Sillago parvisquamis
Dasyatis akajei
Fistularia petimba
Cantherhines pardalis
Sargocentrum rubrum
Lotella phycis

Alectis ciliaris
Choerodon azurio
Tribolodon hakonensis
Dasyatis ushiei
Aluterus monoceros
Sebastiscus tertius
Cetorhinus maximus
Argyrosomus japonicus
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Abalistes stellatus
Megalaspis cordyla
Inimicus japonicus
Channa argus

Elops hawaiensis
Seriola dumerili
Gymnogobius cylindricus
Uranoscopus chinensis?
Triacanthus biaculeatus
Mene maculata
Chaetodontoplus septentrionalis
Liparis tanakai
Hexagrammos agrammus
Scatophagus argus
Chaetodon modestus
Oncorhynchus masou ishikawae
Scorpaenopsis neglecta
Zebrias zebrinus
Takifugu sp.

Ateleopus japonicus
Sphyrna sp.
Salangichthys microdon
Branchiostegus albus
Rachycentron canadum
Dacty]optena orientalis
Aluterus scriptus

Albula sp.

Lateolabrax maculatus
Sebastes oblongus
Evynnis tumifrons
Elagatis bipinnulata
Trachipterus trachypterus
Aetobatus narutobiei
Anguilla japonica
Kyphosus bigibbus
Diodon holocanthus
Hapalogenys nigripinnis
IDlisha elongata

Seriola aureovittata
Paralichthys olivaceus
Seriola quinqueradiata
Arothron firmamentum
Carcharodon carcharias
Mugil cephalus cephalus
Conger myriaster
Sardinops melanostictus
Pleuronectes yokohamae
Gadus macrocephalus
Pampus punctatissimus
Epinephelus septemfasciatus
Pterois lunulata
Scombrops boops
Pleuronichthys cornutus
Hyperoglyphe japonica
Lutjanus ophuysenii
Upeneus tragula

Chelonia mydas mydas
Caretta caretta
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Low-cost Mass Production of Asari Clam Ruditapes philippinarum Seedling
Using Fermented Chicken Feces in the Sea Water Pond

Masanobu KISHIOKA, Jun KAKINO*!, Akihito WANISHI, Akiko YAMAMOTO*2,
Yousuke SHIKANO, Takahiko INOUE*!, Tsuyoshi OGAWA, Shigeru TAGA*3

Mass culture experiment of juvenile asari clam, Ruditapes philippinarum was conducted in a sea water
pond (water area: 110mX 140m, 1.5 ha) in Yamaguchi Prefecture from 2014 to 2015 to develop the
low-cost seed production technology using low-priced fermented chicken feces. About twenty millions
of artificial seedlings (Ca. 2mm in shell length) were transplanted in the pond annually. Total amount of
11,250 kg of fermented chicken feces, 2,900 kg of ammonium sulfate and 300kg of compound fertilizer
were strewn into the pond for fertilization in 2014 and 32,700 kg of fermented chicken feces were only
strewn in 2015. As a result, 19 tons (16 million individuals) and 27 tons (18 million individuals) of asari
clams grew in September of 2014 and 2015, respectively. The price of fermented chicken feces (6.2
yen/kg) was considerably lower than that of compound fertilizer (390 yen/kg). Therefore the fertilizing
method used in 2015 is more efficient than that in 2014.

Key words : Asari clam ; Ruditapes philippinarum ; Mass production of seedling ; Fermented chicken feces
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Aio-Bay

. Experimental
Pond

Fig.1 Map showing the location of experimental pond
faced Aio Bay, Yamaguchi Prefecture.
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Fig.2 Transplanting sites (I -1~5) for artificial
seedling of Ruditapes philippinarum in 2014.
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Fig.3 Transplanting sites (I -1~4) for artificial
seedling of Ruditapes philippinarum in 2015.
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Table 1 Average shell length and density of artificial
seedling of Ruditapes philippinarum transplanted for
the experiments in 2014.

2014 EEDBRERIKIL, Fig2lcmid [-1~4D4 A/
(REX3,650m?) T, 3H28H~5H 15 Hlc A T 20134
PEEE CEEBE12~2.8m, 1,892 ) 2K
Ll E D7z (Table 1),

2015 E OB X L, Fig.3lcmR"d I-1~3D3HFT
(BE5,450m?) T, 3H 16~17 BT M) T 2014 £ 7K
B (FHERE09~2.1m, 1,846 FF) Z#E DOl i,
EHIC10 A 28 HIC 2015 SEEEER (THI%RE 2.6m, 75
Fifil ) % 11-4(250m2) DB E DI 7z (Table 2),

EUEHEIC L 3MEORBIE, 4~11AFTOMIc 1
EdH7z0 1 RFEEE, 2014 4E13 9815, 20154¢(3 108 [HIE
i Oy rat

2014 FE (X FBETR 3 11,250ke, FRlE 7 > €= 1, 2,900
kg, 74w ¥ — MF 300 kg %, 20154 X REE B %
32,700 kg BRI LTz, CORR, HIEIC L3 EER
hnEEiX 2014 4EHV1,028 kg, 20154EH31,341 kg, U VEED
TINE T 2014 4E H3396 kg, 20154E451,275 kg &, 2015
FEZ) BOTINEH 3TN Lz (Table 3),

PHUDHER - &%
O 2014 DHE - £

SH28HIcBHE LN (FHERELI~2.8m, HB
XI-1, [-2&, 4APG6RIKAMTTERRICKEL,
8 A DFRAMFIC 1 -1 XK TR 23m, [-2XTFHE®
E19micE#E L7z (Figd), LA L, 8 ANURIXHMEMMEH

Table 2 Average shell length and density of artificial
seedling of Ruditapes philippinarum transplanted for
the experiments in 2015.

A .
Date of verage Number of Seedlmg Date of Average Number of Seedling
Transpla- . shell Area . . Transpla- ] shell Area . .
. .. transplanting 2 seedlings density i .. transplanting seedlings density
nting site . length (m? 3. . nting site . length (m?
of seedling (x10%ind)  (ind/m? of seedling (x10%ind)  (ind./m?
(mm) (mm) ‘
11 28Mar 28 800 3040 3800 I-1 16Mar 21 3000 9300 3,100
1-2 28-Mar 1.9 800 6,880 8,600 I
1-3 15-May 17 800 4,000 5,000 2 17-Mar 2.1 2,000 7,180 3,690
1-4 11-Apr 12 1,250 5000 4,000 I-3 17-Mar 0.9 450 1,980 4,400
I-5 28-Mar 26.6 50 24 480 o-4 28-Oct 2.6 250 750 3,000




Table 3 Annual amount of fertilizer and concentration of nutrients supplied to the experimental pond for promoting
the growth of phytoplankton for feed of Ruditapes philippinarum in 2013 to 2015.

Experimental ponds Prawi cu}};ure Sea water pond "2
pond
year 2013 2014 2015
Compound Fermented Ammoniu Compound Fermented
Types of fertilizer fertilizer (MF) ichicken feces msulfate fertilizer Total ichicken feces
(MF)
Amount of fetilizer (kg/year) 6,460 11,250 2,900 300 14,450 32,700
Content of nutrients (%)
Nitrogen 8.4 3.5 21.0 8.4 4.1
Phosphate 0.8 3.5 0.0 0.8 3.9
Amount of nutrients (kg/year)
Nitrogen 543 394 609 25 1,028 1,341
Phosphate 52 394 0 2 396 1,275
Amount of nutrients (g/m®/year)
Nitrogen 72 18 27 1 46 60
Phosphate 7 18 0 0 18 57
*1 Area 0.5ha; average water volume 7,500m?.
*2 Area 1.5ha; average water volume 22,500 m3,
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shown in Table 1.
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Fig.6 Seasonal changes in population maturity rate
and condition factor of Ruditapes philippinarum (age
2y) in the experimental pond.
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Fig.7 Changes in population density (ind./m?) of
Ruditapes philippinarum at 20 sampling stations in
the experimental pond shown in Fig.2. Number
enclosed square indicates the estimated total
number of individuals in the experimental pond.
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Fig.8 Changes in weight density (kg/m?) of Ruditapes
philippinarum at 20 sampling stations in the
experimental pond shown in Fig.3. Number
enclosed square indicates the estimated total weight
in the experimental pond.
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Fig.9 Changes in water temperature (a), salinity (b),
amount of fertilizer (¢), dissolved inorganic nitrogen
and phosphate phosphorus (d), and chlorophyll-a (e)
in the experimental pond in 2014.
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Fig.10 Changes in water temperature (a), salinity (b),
amount of fertilizer (c), dissolved inorganic nitrogen
and phosphate phosphorus (d), and chlorophyll-a (e)
in the experimental pond in 2015.



Table 4 Relative frequency of food items in gut contents of fishes caught in the experimental pond.

Relative frequency of food items (%)

Animal
Annelida
Arthropoda
: Mollusca
Speci Catching Cal(:hlmg Avarage Gastropoda Bivalvia
i period gear* T.L. Musculista
(mm) i Algae*?
senhousia
Ruditapes
philippinarum
l Others
4 3 ¥

- 2014/8/28-10/8 F 107 18 68 14 11 0 12 51
Pagrus major

2015/9/1-10/13 F 134 17 23 a7 4 0 2 48

Acanthopagrus schlegelii 2014/9/30-10/8 F 159 10 30 0 0 0 0 50

Sillago japonica 2014/8/28 F 136 100 0 0 0 0 0 0

Repomucenus curvicornis 2014/10/9 T 188 25 75 26 50 50 25 0

Takifiugu niphobles 2014/9/30-10/8 F 78 0 60 20 0 0 0 0

Takifugu pardalis 2014/8/25-9/30 T,F 115 0 0 33 0 17 0 0

*1 F:Fishing T:Trawl net
*2 Mainly Enteromorpha sp. and Cladophora sp.

£ X H = Eriocheir japonica, T 717 H = Chiromantes
haematocheir, ¥ 7 F O Conger myriaster, 2./ 3/ 1
Konosirus punctatus, T3/ 3 2% A Plectorhinchus cinctus
RELHMEINT, 2015F Y FAVEH (FOIZEALE
BACTHRYRAVEELIENS,) ETTHAVH
ZOBENE L {8l /- (Table 6), ¥ KA U
B UTHMTREAR HRNRRE Licicdh, HOKRET
EET AEEDIEEICHI T

9~ 10 AR L I KB ofdRa (Hd, €&
M, T LT - EWFEZA) OFR (Table 7), 20144Ei3a/
o, R7, A, YA HELKEL, MiowEkK
FHOKT BIRICRT, O/ > o0% @A HEIC ik E
LETHHBREN, chbERE, ANk EOKREE
PR ERIC U T 248kg MM E Njze 20158 HGR
Liew 44 ZRERMRIE RICEERDED L, 20164
& 27 1= T ¥ Marsupenaeus japonicus 073 = Portunus
trituberculatus, A ) AT LY Palaemon pacificus 75 ¥ O
OB EL > 2,

EEOEY - B

20144E 13 11~12 A I X T, AMFL R ERNETR
ValbyEHAWTSL by (FERE21m, 298 5{#) ©
THUEEW LU, Thbldy I =+/akEOsd
MT & EE29m, 1§1m OPIKERICRINA L THKEAE
U, BAAEANCHRA 7 ) 2w M 10kg 3058 T
PRI Ui, 2016E X 1M A~BE2AZTO
WEAL1HM, #ifE LRI LTI10.2 > CEE@E21

Table 5 Number of animals caught by cage trap in
the experimental pond in 2014.

Phyé:f:;ies Jun. Jul. Aug. Sep. Oct.

Arthropoda
Hemigrapsus penicillatus 88 67 58 114 154
Hemigrapsus sanguineus 0 0 0 0 0
Charybdis japonica 2 1 5 6 1
Chiromantes haematocheir 0 5 2 0 0
Family Palaemonidae 39 84 10 9 1
Family Paguridae 380 203 140 328 303

Vertebrata
Pagrus major 0 49 58 4 1
Acanthopagrus schlegelii 0 10 8 1 0
Family Gobiidae 2 121 71 110 74
Mugil cephalus 30 29 35 24 5
Family Monacanthidae 0 0 6 19 47
Takifugu pardalis 2 6 1 0 0
Takifugu niphobles 0 0 29 51 7

mm, 52177 @) ZE, B LTz, EUREZROREDE
AR (ER%) 120144E/335%, 20154EM825% TH D,
KO Z L GG, B, V=), R Tthoic.
B, B LETHVICE LT, ¥ X =7 Batillaria
multiformis (), /7 = =+ Batillaria attramentaria
(28, A R 3 =F Batillaria zonalis (%%, 75 L
2T A Reticunassa festiva (B8, K b FFRAHA (£
£0, A A Lunella coronata (E:#), < H % Crassostrea
gigas (i), AF T 3 Cyclina sinensis (&i@), A4/
HA Mya arenaria (0¥, 377 A H A Moerella rutila
(B0, 7 71 =3 Rapana venosa(f) HiHERZ Nz,



Table 6 Number of animals caught by cage trap in
the experimental pond in 2015.

Phylum

Species Jun. Jul. Aug. Sep. Oct.

Arthropoda
Hemigrapsus penicillatu 513 573 274 273 181
Hemigrapsus sanguineu 2 2 0 1 0

Charybdis japonica 1 6 0 1 2
Chiromantes haematoch 0 0 0 0 0
Family Palaemonidae 6 7 3 3 137
Family Paguridae 1,033 2,107 1,850 3,695 3,165
Vertebrata
Pagrus major 0 75 4 15 0
Acanthopagrus schlegeli 0 0 0 0 0
Family Gobiidae 1 1 2 2 13
Mugil cephalus 1 1 0 0 1
Family Monacanthidae 0 0 3 0 5
Takifugu pardalis 1 0 0 0 0
Takifugu niphobles 0 0 0 5 0

Table 7 Number of animals caught by gill net,
stationary fishing net, and chemical killing*! in the
experimental pond from September to October in
2014 and 2015.

Number Weight
Phylum (kg)
Species 2014 2015 2014 2015
Arthropoda
Marsupenaeus japonicus 84 111 4 5
Metapenaeus ensis 2 23 0 1
Portunus trituberculatus 0 134 - 6
Charybdis japonica 0 1 0
Palaemon pacificus 0 435 0
Mollusca
Sepioteuthis lessoniana 0 5 - 1
Rapana venosa 0 5 - 1
Vertebrata
Konosirus punctatus 12,000 130 78 3
Mugil cephalus 2,600 270 69 2
Pagrus major 1,000 3,000 28 179
Acanthopagrus schlegelii 930 150 52 11
FEngraulis japonicus 480 1 2 0
Family Gobiidae 380 930 3 2
Hypoatherina valenciennei 300 100 1 0
Takifugu niphobles 95 45 0 1
Takifugu pardalis 67 6 2 0
Strongylura anastomella 50 15 6 1
Family Platycephalidae 22 10 1 0
Hyporhamphus sajori 10 370 0 5
Takifugu rubripes 10 20 2 5
Plectorhinchus cinctus 10 0 0 -
Sillago japonica 10 20 0 0
Hexagrammos otakii 10 0 0 -
Nuchequula nuchalis 5 1 0 0
Conger myriaster 2 0 0 -
Halichoeres poecilopterus 1 5 0 0
Rhyncopelates oxyrhynchu 0 1 - 0
Rudarius ercodes 0 15 0
Hypodytes rubripinnis 0 10 0
Total 18,068 5,813 248 223

*1 Put Sodium hypochlorite (12%, 20L) in the puddle
of drained pond.
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Plate A : Experimental pond (110m X 140m, Nov. 2013). B : Culture experiment area improving mud-sand bottom by

covering selected sand ( < 4mm, Feb. 2015). C : Wire net frame (9mm mesh) set in front of the water gate (Mar. 2014).
D : Polyethylene net bag (10 mm mesh, 10m long) set in front of the water gate (Mar. 2015). E ! Outside view of water
gate (W) 2.36m x (H) 2.00m, Mar. 2015). F:Removal of filamentous algae (order Cladophorales) using trawl net (Aug.
2014). G, H : Hand-operated hydraulic jet rake manufactured in 2014 (Total weight: 45kg, effective running speed:
20m/min., portable fire pump: 30kw output, 0.9m?*min. at 1.0 MPa). | : Harvest of asari clams using hand- operated
hydraulic jet rake.
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Marine Algal Flora around the Seto Inland Sea Coast of Yamaguchi Prefecture

Mitsuhisa KAWANO

Marne algal flora around the Seto Inland Sea coast of Yamaguchi Prefecture was investigated based
on the previous records and unpublished data. Two hundred and six species were listed: 23 species of
Chlorophyceae, 70 species of Phaeophyceae and 113 species of Rhodophyceae. Dominant families were
Sargasssaceae (17 species), Ceramiaceae (15 species), Rhodomelaceae (14 species), Dictyotaceae (14
species) and Corallinaceae (13 species). The number of species identified in this area was considerably
fewer than that in the Japan Sea coast of Yamaguchi Prefecture. This would be caused by relatively
simple features of the coast and weakness of wave.

Key words : List of marine algae; Seto Inland Sea ; Yamaguchi Prefecture
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W B s ok F4 Sta.l 2 3 4 5 6 8 9 10 11 12 13 14 15 16 17 18 19 20 21
R BETFCHLOROPHYCEAE
b3 Fa HUrotrichales
#4 I FYHGomontiaceae =N Monostroma nitidum O O
7 A% BUlvales
7 F Y BUlvaceae AVTHIY Ulva prolifera @]
esT7A/Y Ulva compressa o O O
Ry7H+/Y Ulva intestinalis O O O
DRNTH /Y Ulva linza @] @)
RE T A Ulva conglobata
TFT Y Ulva pertusa o O 0 O O O O O O @] O OO0 OO0
TAYBOIFE Ulva sp. @] O O O O O O
<2 74 BCladophorales
A& 7Y #Cladophoraceae R S Cladophora flexuosa O
VATV ROIE Cladophora sp. o O O o O O O
B4 = ERPseudocladophoraceae HA TaE Pseudocradophora conchopheria O
A U X4 BCaulerpales
A U X & FCaulerpaceae THATRXE Caulerpa okamurae @] O o O o O O O
BRHIFRE? Caulerpa chemnitzia O
IV HCodiales
I V#Codiaceae FH I Codium coactum O
PENZAV AR Y% Codium arabicum O O O
es I Codium barbatum O
FHIN Codium cylindricum @] @] @]
I Codium fragile o O O O @] [ONNO] O o O
AN Codium lucasii O
ruaIn Codium subtubulosum @] O
/A BBryopsidales
NAERBryopsidaceae NERE Bryopsis plumosa O O
NIEBOIFE Bryopsis sp. O O O
v ) A h#Derbesiaceae TIIET A NS Pedobesia simplex
6 IRAMPHAEOPHYCEAE
# X P BEctocarpales
A4 2 FrPlEctocarpaceae VAT KFu Ectocarpus siliculosus O O O O O O O @]
AR FuBonli Ectocarpus sp. O O
F A Ra Hincksia indica O O
HFUGTHEAI e Hincksia mitchelliae @)
7 a7 HSphacelariales
7 1 # 5 #Sphacelariaceae I ARRIuHYT Sphacelaria yamadae O O
TDAVHEIRHYT Sphacelaria rigidula @] O
IVFIuHTI Sphacelaria fusca O
s BolRE Sphacelaria sp. @] o O O
BT FXPlStypocaulaceae HTTHX Halopteris filicina @]
7 2 YUY BDictyotales
7 2 V7Y FDictyotaceae AT Y Dictyopteris latiuscula o O O
TS NR Dictyopteris divaricata O O O
EE VYA Dictyopteris pacifica O O
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# B # 4 F Sta.l 2 3 4 5 6 7 10 11 12 13 14 15 16 17 18 19 20
AT NKX Dictyopteris prolifera O @]
TR Dictyopteris undulata O O @] O
TIVIY Dictyota dichotoma O O O O O O O o O O
A TIY Dictyota linearis O O
7B AR Distromium decumbens O
Vvt A Pachydictyon coriaceum O o O O o O O O @]
DIgFY Padina arborescens O O O O O
aFIyFU Padina crassa @]
JAXFTFT Padina minor @]
TIYUTIV Rugulopteryx okamurae o O O O O o O O O
DAt Zonaria diesingiana O O O
+ 7<% HChordariales
=€ X7 FAcrotrichaceae =k®TXy Acrithrix pacifica O O
FH =V EfChordariaceae Va-£3 Papenfussiella kuromo O
AR Sphaerotrichia divaricata O O O O
7 rEXY Tinocladia crassa @) O O
F A= EROIE Chordariaceae gen. sp.
F Y EFLeathesiaceae FNY Leathesia difformis o O O O O
7 ) 71 U Petrospongiaceae Dy Vi Petrospongium rugosum O O O
F X7 FSpermatochnaceae L4 Nemacystus decipiens O O O
A % a 7€ HDictyosiphonales
~NFE REFlPunctariaceae NNE R Punctaria latifolia O O O O @]
#1%<€/ U BScytosiphonales
B /) Y BScytosiphonaceae EA-DA) Colpomenia sinuosa O O O O O O O
U AE Colpomenia bullosa O O
IR Y Hydroclathrus clathratus O O O O O
YAV Petalonia binghamiae
AL AWNR)Y Petalonia fascia O O O O
BYEe/)Y Scytosiphon lomentaria @] O O
U AL YE Scytosiphon gracilis @]
FRZA=xa Myelophycus simplex O O
LFEHCutleriales
ALFEPFCutleriaceae b3S LFE Cutleria multifida o O O
Y Sy Cutleria adspersa O
AFE Mutimo cylindricus @]
AFEBOIE Mutimo sp. @] O
4% U & H Sporochnales
4% U E#Sporochnaceae A FAH Y Carpomitra costata O
¥y Sporochnus radiciformis O O O
)V 7Y HDesmarestiales
7NV 7Y BDesmarestiaceae Ny I Desmarestia viridis O O @]
27 HLaminariales
FHA YV FrAlariaceae A A Undaria pinnatifida O O O O O o O O O O
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Dietary effects of the red-tide raphidophyte Heterosigma
akashiwo on growth of juvenile Manila clams,
Ruditapes philippinarum
7% U Ruditapes philippinarum #t B (2% %

Z 7 4« N¥& Heterosigma akashiwo 7R O 8EEN R

Shigeru Taga, Yasuhiro Yamasaki and Masanobu Kishioka
E 2= W] o= 2 Sy == i NS

Plankton Benthos Res (2013), 8 (2), 102-105.

We studied the effects of Heterosigma akashiwo, harmful algal species, in the diet of juvenile Manila
clams (Ruditapes philippinarum), because it often blooms in coastal waters where aquaculture of the
clams is carried out. Weight of soft tissue of clams increased when they were fed H. akashiwo added at
8,000 cells mL1, with weight growth about 8% higher than that of clams fed only Chaetoceros neogracile.
In addition, a significant increase in the body-mass index and glycogen content was observed when they
were fed H. akashiwo compared with C. neogracile. Analysis of the chemical composition of H.
akashiwo, C. neogracile, Pavilova lutheri and Nannochloropsis sp. showed a higher total sugar and acidic
sugar content in H. akashiwo than in the other species, whereas the protein content was almost the
same for all species except Nannochloropssis sp. These observations suggest the possibility that the
sugar content of phytoplankton is an important factor affecting the growth of juvenile clams.

FH O3 EESE Heterosigma akashiwo 7’7 WY (Ruditapes philippinarum) Y5 D17 3 5 1 8 CTHE
BICRIGGET 572, TH VIS AR R &2 T, RIS S H. akashiwo % 8,000cells/mL ¢
5. L7z & &\Z Chaetoceros neogracile D 7% ¥ 5- U= & EIZH~K) 8% M L7-, & 5T H. akashiwo %%
5. U7z & 121k C neogracile \ZH~_JEFHE R NI ) a—F & &0 A 8 ICEM L, H akashiwo, C.
neogracile, Paviova Iutheri ¥ (" Nannochloropsis sp DAV E AT LT2REER, ¥ 0 R EE &I
Nannochloropssis sp.z#R< T_XTOFTITEA LR UEZR LR, SFEROMRENES &1L H akashiwo
THLOFEIZ L REVMEE R LT, 2D ORI T 7 > 7 S OFEGEENT Y MEORERICHET S
BERBERIZ2 > TWDHATREMEZ RE L T 5,

Key words: Growth promotion; Harmful algal bloom; Hterosigma akashiwo; Ruditapes philippinarum; Sugar
content
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Re-examination of age and growth of daggertooth pike conger
Muraenesox cinereus in the western Seto Inland Sea, Japan

WE = PNV VA E B N Muraenesox cinereus O -fin & iR O 175

Shingo Watari, Minoru Murata, Yuichi Hinoshita,
Kazuki Mishiro, Shigeyuki Oda, Makoto Ishitani
B OES* - AH K - Al NRE Y2 - AR - B HERGERS - AR s

Fisheries Science (2013), 79, 367-373.

Age determination and growth using otolith rings in Muraenesox cinereus was re-examined in the
western Seto Inland Sea, Japan. Previous study in this area indicated that new rings were formed
annually from March to May, and then from September to October once individuals had achieved four or
five rings. In this study, monthly changes in marginal growth rate indicated that the first ring was
formed before November in the year following hatching, and from then on another ring was formed
annually in July or August. The birth month was determined to be August based on a peak in monthly
changes in the gonad somatic index. Estimated von Bertalanffy growth functions were L = 806.611 —
expl — 0.33(t + 0.06)]} and L = 1264.0{1 — exp[ — 0.19(t + 0.15)]} for males and females, respectively.
Lengths after 3 years of age in this study were 100 mm longer than those in a previous study for both
sexes.

W= NMEVE S PE B Muraenesox cinereus D & il E % A X U FEFH L 72, AR OBEEMFZEIC &
UL, A~5 TR SN T O AR 3~5 H & 9~10 AT Th s & SN TW\Wb, AW Cldo
RERORA B D, FH1LEXSMEBEED 11 A £ TR SN, ROENSEET A8 AL 1 KA
ENbZ ENbhotz, SMEAITERERREREO Y — 27 AICES& 8 A LIRESNT, #iES Nz~
T 7 4 —DORERIL, HETL=2806.6{1—expl—0.33(t + 0.00)]} , T L=1264.0{1 — expl — 0.19(t +
0.15)} CH - 7=, AFTRIZEIT D 3 kDR EITMERE & & BEAEMIEE Y 100mm K& 2572,

Key words: Age determination; Growth; Muraenesox cinereus; Otolith; Seto Inland Sea
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Fisheries resource management of the daggertooth pike conger,
Muraenesox cinereus , using existing limited datasets
in the western Seto Inland Sea, Japan

BAFT HRONTT —F &y b AWl E Vg e T

Muraenesox cinereus O &R & H

S. Watari, M. Murata, T. Baba, S. Oda, M. Ishitani, K. Mishiro, Y. Uchida
B EEF - MNE K- KGR - BEGER -
A a2 - =R - N H =R

Fisheries Management and Ecology (2014), 21, 470-479.

The daggertooth pike conger, Muraenesox cinereus (Forsskal), has an important fish resource in the
western Seto Inland Sea, Japan, since the 1990s. However, introducing sustainable fisheries resource
management for this species is difficult in this region because stock assessments have not been
performed, and official fisheries statistics for this stock were discontinued after 2007. This study used
existing limited data sets to compile the first report for fisheries resource management for this M.
cinereus stock. Yield-per-recruit analyses showed that increasing fishing pressure above current levels
would provide only a minimal increase in expected catch levels. Hence, the current harvest level is
considered to represent the upper limit of fishing pressure. Age composition in a given year could
potentially be used to forecast landing abundance for the following 2 years. This study provides a basis
for establishing effective fisheries resource management strategies for M. cinereus.

/N Muraenesox cinereus % 1990 F-AC LM NIEVE H CEERMIEER E 72> TWd, L, A
OFHe 72 G E B ORI, AR CITEFRGHER 2 SN TR LT, L bAREIROAMBELEEH 2007
LR Z TOWD 2 ENLEREETH D, AT NE OGRS ORI OWE R VERT 5720, BET 5
Ronz7—2ty &RV, Y/R MHTIC X0 BUREL EICHIEE 2 80 &8 CH IR0 INT M c &
RN ERDInoTz, 5T, BUEORBKETIRELED LIRICH D LB Z b, & DFEOFEMEIT 2
TE1% OISEKHED T RN O AIREME D R STz, ARAFZEIE T O R 7 G IR BLERRS 2 N2 3 5 72 D
HEELRDBDTH S,

Key words: Age composition; Demersal Stock; Fishing mortality coefficient; Stock assessment; Trawl fisheries; Yield
per recruit
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WP NHBEVE SR 38T AT TO NEORBKEIEHE (EH)

B EAY - MH S - BGRHM - T2 .
=R - B HREER - /HA S

Nippon Suisan Gakkaishi (2014), 80(1), 53-55.

B PN PO CUEo T O E RS EIME RN B D 2%, TSI S DK, 1HASCRIEES A DI L 72 i&E
Db, EEOFHHNNEETH D720, GIRMRIT OB RE 22 A4 ZAPENEE AL EEI ST
TR ot, FIC, HERBOBINERS ZE L ANTOMEFESRST L, EAOESE, WiERE (W
U D EE E TORZ), HEHOOGAITTHE (FHEOKmNOEDRERE TCORS) Z5HIT5 2
LT, ARVOKEABELISHETZAZLAMONILE, $7, TR CORWMERELEE LI-IEHIE
WCOWTHERLT,

Key words: misgaids AAUE BErE 25 (K8
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HAHZT~ 7V OFPEM  ~ 110 B H R g~
New record of Pyropia tenuipedalis from Koto river estuary,
Yamaguchi prefecture

I E L g « AW A - AL - FEERRG T« AR RAK
Mahiko Abe, Noboru Murase, Toshihiro Hatama,
Yosuke Shikano, Taisei Kanai

Journal of National Fisheries University (2015), 63 (4), 244-248.

We collected the reddish foliose thalli from Koto river estuary, Yamaguchi Prefecture, on March 11,
2011. In order to identify the species, we carried out the field collections of foliose thalli from February,
2012 to March, 2013, the morphological observation in culture and PCR-RFLP analysis using the two
regions of the partial mitochondrial DNA. This species at Koto river estuary was recognized visually in
November, and the length of foliose thalli reached to the maximum in February. The maturation period
in this species was the range from February to March. As for the morphological survey, the spherical
cells were formed at the tips of conchocelis and developed to foliose thalli. The fragment patterns of this
species in PCR-RFLP analysis were matched with Pyropia tenuipedalis from dJigozen, Hiroshima
prefecture. In the present study, the foliose thalli collected at Koto river were identified with Py.
tenuipedalis which is endangered species surrounding the coast of Japan. This species was newly
recorded at Koto river estuary, Yamaguchi Prefecture.

20 13l O RJECER A O C 2011 4E 3 B 11 BICHRADRNEERIK AT L-, AMEEET A0,
2012 4 2 A6 2013 4F 3 AT CHERIKDO B EREE . ENEERIC L A EHLE, KO 2 >oftlko I
=2 KU 7 DNA % V7= PCR-RFLP 347 2 520 U 7=, JEHJI MO AR 11 A2 HHEER S, FERIKDBE
K 2ACKRKE T, REORAIIL 2~3 H Th o7z, HEBIEICL D & BRI RRIR O S
RS, BRIRICAER L7, PCR-RFLP /54 X D AT DM i D /3% — 3L BRI EDO DA BT T~/
VDORF = b —F LT, ARAFZEIC I 0 EH)I CERE S L7 BRI B AR CHapd Gl & S A 4
S7r=/ U ERIESINTZ, BATT 7~/ Vil BEE) I Oz 8T 5205k 725,

Key words: Pyropia tenuipedalis; Morphology; New record; PCR-RFLP
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A metabolic profile in Ruditapes philippinarum associated with
growth-promoting effects of alginate hydrolysates

TV CERINK G ) D R ERN A B L 72 T Y
Ruditapes philippinarum OfG 7w 7 1 — /b

Yasuhiro Yamasaki, Shigeru Taga, Masanobu Kishioka
and Shuichi Kawano

IR R > « 78 %« FRRAIEM « )1[BF55 —*2

www.nature.com/scientificreports (2016), 6:29923, 1-10.

The aim of this study is to demonstrate the growth-promoting effect of alginate hydrolysates (AHs)
on the Manila clam Ruditapes philippinarum, and to verify the physiological change occurring within a
living R. philippinarum stimulates by AHs. We show that growth of clams was dramatically promoted
by supplementing a diet of the diatom Chaetoceros neogracile with AHs at 4 mg/L.. Furthermore,
metabolomics indicates that each state of starvation, food satiation, and sexual maturation have a
characteristic pattern. In the groups given AHs in addition to C. neogracile in particular, excess
carbohydrate was actively utilized for the development of reproductive tissue. In contrast, it appeared
that clams in the groups given C. neogracile only were actively growing, utilizing their adequate
carbohydrate resources. Meanwhile, the unfed groups have slowed growth because of the lack of an
energy source. Hence, supplementation of AHs in addition to the algal diet may be an inexpensive way
to shorten the rearing period of R. philippinarum. Moreover, metabolomics can evaluate the growth
condition of R. philippinarum in a comprehensive way, and this approach is crucially important for not
only the development of a mass culture method but also for the conservation of the clam resource in the
field.

KBFZED BN T VX U BRINK S (AHs) @7 % U Ruditapes philippinarum \Zx%3 5 il EAT i H %
FEFEL, AHs IC X > THIM SN TV U AKRNICE X 2 B2 L2 Hr DD L ThHhDH, HEELIEXTYY
DRLENEERE Chaetoceros neogracile FEFHZ AHs % 4mg/L N4 2 Z L2 X 0 B EI N2 & 2R
T, IHIL, AZAr I 7 AL 0k R, RO KRENRBIRRH Y- 2HT52 %
R, ¥EZ C neogracile \Z AHs Z ¥R LT 7 — 7" TIEARS 72 R KAL) 3 EFEAGR O 3 B TR IR &
iz, ®*EREIZ C. neogracile D#H & ¥ 5 I Ni= F N—T Tld+o72 kAt =FIH L TERICEET D Z &
DHLMNZ ot —J7, HFBEEIN—T TR VX —FORRIC LV REN BN, - T, HIEEE
~0 AHs ORINET Y U O BRI 2 8 2 2472 Tk WA X H, SbIT, AZRrIZ 23T H VD
ABFREBEZRAMNICGTHMICTE, ZO7 7 —F X RKEFAE HIEORERL T TRIEFIMNIBT 57V U ERO
RBIZESTHMODTHEHETH D,

Key words: Growth promotion; Metabolomics; Ruditapes philippinarum; Alginate hydrolysates
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AR BIcBET D HZT ~ /U Pyropia tenuipedalis
(Miura) Kikuchi et Miyata O F B
Environmental characteristics of Pyropia tenuipedalis Miura)
Kikuchi et Miyata growing at Yamaguchi Bay,
Yamaguchi Prefecture

PR EL L™ - AR Fx - JEREREL - BEEFEGIT - Rk
Mahiko Abe, Noboru Murase, Toshihiro Hatama,
Yosuke Shikano, Taisei Kanai

Journal of National Fisheries University (2017), 65 (1), 19-29.

This study surveyed environmental characteristics of Pyropia tenuipedalis foliose thallus growing at
Yamaguchi Bay, Yamaguchi Prefecture from November to March, 2010-2014. Young foliose thallus of
this species appeared in December and grew to maximum length from January to March. In March,
mature thalli were observed in 2012-2013, only 3-10 individuals were found in each surveys. Water
temperature from November to March was the range of 9-16°C, but early December in 2012 was lower
than other years. Light reaching to the growing site of this species was 6.2+£3.1% of water surface in
high tide. DIN (ammonia + nitrate + nitrite) at the sampling site was the range of 8.8-68.3 1 molLi'* and
approximately 10 times higher compared with those of waters which assume to cause the discoloration of
Susabi ? nori. Water temperature falling rate from November to December in 2012-2013 was 0.33C
day?! and this was higher value than those of other years. In this study, it was suggested that the
growth of thalli from spherical cell was inhibited by long or short term rapid water temperature falling
which occurred from November to December.

AWFEIL 2010~20144ED 11~3 AL RUNBICBET DA BT T~/ VDOEFREZR LD T
H5H, KFEONFERMIT 12 AICHBLL, 1~3 HIZRKERIZE L, 2012~2013 F0 3 HIZITFEREZ
REAL, FHERE S 3~10 AR LR o< oiz, 11~3 HDOKIRIL 9~16COHPH T, 2012 D
12 H B3 ORI e A~ME D > T2, AR O A BT EIZE T 2 B HIRF O D 6.2+3.1% Th -7,
AEHRIUGAT O DIN B (7B =7 BEEE HHfEER - M EEFR) 1T 8.8-68.3 u molL! OFIPH T,
2% UREKELTSH LS5 DIN EEIZHAK 10 2 Th - 77, 2012~2013 D 11~12 H OKIBIET
1% 0.33°C/H T, ZAUIAMFZEDMOEDIR FRIZHAKZVMETH - 72, ABFZETITERIEM) 5 B
DERIZ11~12 HIciE Z 2 M E 2 13O /KIBE TICL > TIHfl S s Z LRI,

Key words: Pyropia tenuipedalis; Environmental characteristics; Foliose thallus; Temperature falling
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Argulus coregoni (Branchiura: Argulidae) parasitic on wild and
cultured Oncorhynchus masou ishikawae (Salmonidae) in
Yamaguchi Prefecture, western Honshu, Japan
HARDOAMNGE L O RIZE 1T 5 VY ¥~ X Oncorhynchus masou
ishikawae (Salmonidae) BfA{EA N O FEEIRIC AT D

F a U F% Argulus coregoni (i HE#i: Argulidae £})

Kazuya Nagasawa, Toshihiro Hatama and Masato Nitta

R - JmfAeL - BrEB A
Biogeography (2017), 18, 160-163.

The argulid branchiuran Argulus coregoni Thorell, 1964 was collected from the body surface of wild
anadromous and farmed fluvial individuals of Oncorhynchus masou ishikawae Jordan & McGregor, 1925
in Yamaguchi Prefecture, the westernmost prefecture of Honshu Island, Japan. These are the first
records of A. coregoni from Yamaguchi Prefecture and extend its geographical distributional range in
Japan from the neighboring Shimane and Hiroshima prefectures westward to Yamaguchi Prefecture.
As fluvial individuals of O. masou ishikawae occur more widely and abundantly than anadromous ones
in this prefecture, the former fish are considered to serve as the major host for A. coregoni in the rivers.
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