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Efficacy of 2- Phenoxyethanol on Japanese Anchovy And labor saving in seed production

Kazuki HAYASHI, Takeo TADA

Regarding the anchovy, which is an important source of income as "iriko" in this prefecture, seedlings were produced
from a small number of parents, and a test was conducted to raise the anchovy stably and efficiently.

In order to confirm the effect of anesthesia, 2-phenoxyethanol was adjusted to a concentration of 150 ppm, 300 ppm, and
600 ppm, and after adding 15 2-year-old fish each, the time during which the anesthesia was effective was measured. In
the seedling production process, in order to confirm the effectiveness of feeding rotifers alone, fertilized eggs obtained by
collecting eggs from 100 1-year-old fish for 2 days were collected from 0 days to S-type rotifers, from 20 days to Artemia,
and 35 days. From age to compound feed (normal group) and 0 to 34 days old, only S-type rotifers were fed, and after
that, rotifers were bred up to 66 days in the compound feed (rotifer single feeding group) to achieve growth and survival.
Compared. Anesthesia with 2-phenoxyethanol was considered to be effective at 300 ppm based on the duration of effect
and mortality. Regarding seedling production, although the survival rate was slightly lower when rotifers were fed alone,
there was no significant difference in growth, suggesting that it is possible to switch from rotifers to compound feeds.
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Migration and Growth of Small-Sized Daggertooth Pike-Conger Muraenesox cinereus

IR TR T B/ EDERT, 19605512142 Y,
1961 4EIZ 132 ho &R Liz14, -

Released after Marking in the Eastern Water off Kagawa Prefecture

Masaaki ABE

Catch of daggertooth pike-conger Muraenesox cinereus tends to increase in Kagawa prefecture since 2004. Under
this situation some fisherman engage in release small-sized daggertooth pike-conger (under 300g body weight) as
part of resources management. Migration and growth of small-sized daggertooth pike-conger were investigated by
releasing after marking. Release sites were Shikai fishing port, Chiburijima west, and sea bordering Sanbonmatsu.
Two sites of former were located in northwest of Shodoshima, and Chiburijima is off Shikai fishing port. Shikai
fishing port group were set to compare with Chiburijima group whether there are problems about release inside port.
As aresult, about Shikai fishing port group, 23 individuals were recaptured within 481 days, that recapture rate was
7.0%. About Chiburijima group, 29 individuals were recaptured within 730 days, that recapture rate was 9.1%. These
recapture sites were located around Shodoshima except for 1 individual. Positive increase of body weight was not
recognized from release to recapture on the whole. It is assumed that release inside port has no probrem in particular
because of no major differences about recapture condition on these 2 groups. About Sanbonmatsu group, 1 individual
was recaptured after 33 days from release.

F—U— e, IS, VR, BEh, ik

AL, 1973~1995 4F

oY) %’%%%‘755‘, TSN ~EA2 R UCR LYl
SEAHT L QU T TE DA THLD
zb;hfocu VEREN I ST, F 2T, 2016 AED D IAT)MAT

110 MR THERS Lo, Z20%1%38 h LU TF i
DHCHIR L7225, 2004 AELARE IHIIMEIZER C, 2006
212 94 PETEIE L 1710, 2007 4ELIRD AR
(BT DIERI IR CTH D, BRI ERBRS )
THEHRIEE L QW D51, BGE, Eln, i, =8 (=
RHIX), #BE, OOk 7 ERRRLE CLF, N
) LEgd) OAFHEERT, 2007 42333 FUT,
DR L7203 & HIIMERIZ 7~ L, 2015 45X 70 K
V& Teolz, ZFREOKEEIELD L TOHIRITO
INEOEIMTRT L, HEENLIL, NEBICLIRES
P9 B 720 EZBET & L OFE D)
M2 T EIRE AN U COKEREDEINC D72
FREE A HND, BRI NI E T S
AR T, IVEINEOE#E CLF, TEOE#HE) &

ZF AT, VNEEER L LTT T MEL, 5k
iy ﬁ’\ﬁﬁ 9D HGHAZBAA LTz, HeA 2R3
BI-DICIE, NEOEEEERALETH Y, (K 300g
U\T@ﬂﬁlﬁg@ﬁ}?&”{miﬂ%ﬂ%éﬂfb Ho PGS, TR
B ORI L 0BG THESIND Z L2255,
A RO RO LN NG AT O T ST E CFF
Bifi> TEHEL, 300g LA T LR SAV2A 1 TRRED
LGS ILTUNND,

29 LM, AGEHIX S TRE T de OV NG H X
EEpRS &)IRRERRR S ESS M) 1Tk
T DR REC, BINEEEI T DEHNZ L
FEOARRICET D E1TH 2L Ly, To—kE

T, /INYERDORBEIORR: R T D 7o D DR



TR 2 L 7= T, TOREZWET 5,

7ok, AWIZUE, EPREEYAS s HEERER O
RfFE2 T, &) IRERE R F OB L LT
FEhiti U7z, FINRTIE, AVEBNEROE it sk
HIN~IZEOEFEHLE LT, 2K 15ecm LLTFOf#E
ROBERGRICER Y HEN TS, L, AETFEh
U CRAE ST A RO AR 330 <
N5 Z VDL, ITFEOIFEIAITH S, 2015 4
(CAHBEIR DY A ZaET DR EST-DT, 414
DBETET DT80, TORREHEHT 5,

AR 872 0, I T 0 272 RE,

VU, R, PWEORCERERLS CIF, Nl &
R0 ORI, WEOERRERT 5,

78, AW, BIREEMASIE A HEE SR DAL
fEs), B)IREREE S EED—BRE LTHE
i L7,

MEERE

PSRRI EE A Fig. LI,

Group name Shikai fishing port Chiburijima Sanbonmat su
Release date 2016/7/21 2016/8/1 2017/8/18, 30
Release site Tonosho—town Tonosho-town Higashikagawa—city
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Fig.1 Outline of releasing marked daggertooth pike-conger.

Shikai fishing port group were set to compare with Chiburijima group whether there are problems about release inside port.
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Fig2 Condition of recapture about Shikai fishing port group and Chiburijima group from release day to December 2016.
In this map, recature dates and sites are showed. In the case of two or more recaptured individuals, circles are large and numbers
are showed within brackets.
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Fig3 Condition of recapture about Shikai fishing port group and Chiburijima group from January to December 2017.
In this map, recature dates and sites are showed. In the case of two or more recaptured individuals, circles are large and numbers
are showed within brackets.
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In this map, recature dates and sites are showed.



% =®

VU EPSOE - TIREHOERE OV T, TIRE
TECHRRED 1 A 331 BICKIGE TRl S = b
DD, FNLBNI NSO £ - Tz,
Z OWE I I e Al O OV MEOBEEX IR T
HY, IURRE RO LIZ5E, RERICERTGO
HEGHT ~OETEO T CE DFE R E e o7, 12721,
TRt DIREZAGIZOWTHERZERH Y, £k
% 731 AL IFHRE DS O o7, L0 RH
MIZBIT ABEROREZ I OMNIT 5720120, 25k
R A UGB 2 2 L AETH D,

VRSO & TR R 2 bl LT-35G, B
iR, BEh, REACRERZERIGRD LT,
PEIFHE) S B A1 T- CHRIERW & E 2 b,

ZARSHGARACOWNTIE, oD 2 BE & [RIFRE ORG
BETHY 723D, Pl MO TO7enoTz,
TRREDFIRDTE I AMD 2 BEZ LA TR - 72 Z L1
BDOIRND, ENOHDFKTH D L1FE Iy,
DUAEE AT Y, 2016 475 A, = ARHIbEA SRk
WA VS CHEET 28 IRNOJEDE REIZISW T,
REL 300g LU T OEIRD PRI BHLAANRGE ST
WD, BBEICRUE ORI XA DR & L CTRo T,

Rl &1, fokiEsNE, fOGE, FRESENC IS
DEGEHGAEFAIZ OV THE L TV D D, 20 ) bk
PEBE O T, LSS = AR E DS A O
14km BT, 2009 49 A 11 HIZIKHE 65~1,115g ()
289g) ™ 322 &, 2010 4F 10 A 28 HIZIKE 160~1,860g

(V21 409g) D 225 BAO S iz, 2011 -8 HE T
(22 BEADOET 1 BOSE SN, ZOFH#EER 0D
PRI THCTOKIE 54.5%, FREEHE27.3%, KBRIE 182%
Tholz, RROMNEEPER, THIREFHILAD &,
IBEMIRIIE S, HotREEIT T PRI 2 BET
2.0% AT, BEEHI IR E -T2,

TN oK EERBR G DMERINE LTS 7 i 2asi)
HANFEOEFHIFERIZHOWT, HEAT 2015 4EFETO
F) AR08, F D% B EIINANeE & 2018 443 137 +
v Elpols, LinL, Zhae—2 & LT 2019 4F1% 85
Ry, 2020 X 29 R LI LCEY, Falllleo
TEIRDOIRBDIA LTS ATREMED 8> %, 1A 300g
LU OERZ BT 5 2 212k 0, ORI
DELNMFFESIND Z LT D EEZ BNDI, Fige
7R EIROFIRIZIANT, A1k & HEIROBA AR L
TV R D D,

11

TR RS A IR RRPEREATH (YR DRREE
R O, RS 51EE TR T2 bIg,
FEE IOV T E A X > U720 RS -
HORVEETIE, DU, AR OBIRIRES, I
REOERL, B)RKERBRG OB E I K e
DT8R, BT TESBILER L T,
Tz, FHEREC ST WA ERIRE DRk
WD,

X (73

1) EMEE) R SEST - 1958, &)1 EM/KEERR
FHEER B34 &, 310.

2) AT A SIS - 1960, &) EMOKPER:
FHER KRR RN 33 4R miAs, 38.

3) AT GRS : 1965, &) ROKEERSET
R IERN 39 . BIEOKPERELI RS, @k,
200.

4) HIEDYE R R E) | e A ST - 1971, &)1
IKPEGEAES, BN 45~46 . FHEAEAE) [k
e, =i, 26.

5) HREIUE B | e HE R 1977, 55 24 I
FIKPEFRIER B 51~52 4. HHEEAE)
MR, mke, 26.

6) HIEUEREBURE) e HE R R5ET : 1983, 55 30 Ik
T KEEFFHER BEFD 57~58 4F. HHEREAFI
MRS, EAs, 28.

7) DU E R R HE ST - 1989, 5 36
WENKPEFRHFA#  IRFD 63~ PRt FHERE
NEEMTGE S, =ik, 20.

8) HEIUEEBURA) | [ HEH T 1995, £ 42 Ik
FIKPERRHER Pk 6~7 4F. HHEAE
MR, =ik, 20.

9) HREIUE YR | i HE RS : 2001, 55 48 Ik
FIKPEFR IR Ak 12~13 4. HEEAF)
MRS, EAs, 20.

10) FREIVUE BRI | 2B - 2008, £ 54 IKE
JIEMOKPERG R SR 18~19 4F. HHHIEAE
NS, mifs, 150.

11) [EFF2AE - EHSED - EPEER : 2012, FElkiaiin
B AT MRS NHE SR 381 D NE DA L
). HKEE 78(5), 913-921.

* LR ARIER



12

E #

JEOEHZIS T B EOEPEEROERAA & LT,
FINENO—EHIX TIHATE 300g LA FOERD L
TNFRES I TWDH, BRIz E Y, 29 Lok
FUEIROREE) & il 2T LTz, 2016 47 H 2 U
W R 8 HlCEiud 0 oo MRl TR 1Y, 2017 4
8 AIZ =AM TR L, 2021 4F8 A £ TITEHiL
TR A IS SN TRER A2 F & DTz, VAR
R - TIRBHGREACOWT, FHlEEDS L O
6T A FHEERIL, BB 23, 7.0%, %E7329, 9.1%
Thote, PRGN BE2ROCONEEEL TH-
Teo F7o, 2RRNCITBEERAREOEINERD B/
DT, HEEAED 5 A LRI 500g 2 A ER
DHE LT, 202 BECBWCHEIORIIC R E 7275
BUIFRD LN -T2 Z LG, JAHEEEE) DG
LTCHRE W E B2 -, —, = ARRRa X
FHHEED 1| BOATHoT-,



FAEDR 4521 5 (2022)
Bull. Kagawa. Pref. Fish. Exp. Stn., No.21, 2022

13

MER Z AR AN N2~ & 2 D LWEINTGA

WEF 75"

New Octopus Spawning Method to Put a Female Parent in a Hanging Net Bag

Motohide TOCHINO

The artificial spawning bed of octopus is usually a hard pot made of ceramic or plastic. And a spacious water tank is

needed to avoid mutual intervention. The new spawning method introduced in this report is to use a soft net bag which is

designed for agriculture available at low-cost. In this method, the spacious water tank is no longer required because the
octopuses are housed inside the net bags separately. The new “Net bag hanging spawning method” for octopus was tested
on 14 individuals of the Japanese common octopuses Octopus sinensis in two 1KL water tanks on Sep. 17, 2020. These

octopuses seemed to be females that has developed their ovaries and their mantles swelling than usual.  The ovipositional
behavior started among those 12 individuals on Sep. 22 and ended on Oct. 5. It took several days for each of females to

finish their ovipositional behavior. The tufted eggs were laid on inside of the net bag. Those 2 octopuses did not lay eggs

were males. Thus the spawning rate of female in the net bag was 100%. The hatching out of paralarvae from the laying

eggs of those 12 females occurred almost every day between Oct.16 and Nov.18. Roughly 1.5 X 1.7mm of mesh opening
of the net bag is about the same size or a little smaller than the width of those newborn paralarvae’ s mantle which is
about 1.7—1.8mm. It allows all octopus paralarvae to move through out of the net bag smoothly. The newborn paralarvae

were collected in a ball net of mesh No. MS150 (opening 125X 163 um) and scooped up with a ladle. The total number

of paralarvae from the 12 females was counted 442,300.

Key word : octopus, spawning, net bag, hanging, % =X, D[, #@L, HET
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Photo1 Parent octopuses: put in the net bag and hanging in the
water tank.
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Photo2  (upper) The octopus parents in net bags are placed
along the wall of water tank. (lower) The paralarvac were
collected in a ball net No. MS150 and scooped up with a ladle.
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Photo3 The female octopus and the tufted eggs that were
laid on inside of the net bag. Black dots are the bases of the
tufted eggs.
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Photo4 The eggs have fallen to the bottom of the water tank.
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in the net bag,
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Stomach contents of small benthic octopus caught in Bisan-seto, Kagawa Prefecture

Masayuki Yamamoto, Masaaki Abe

The small benthic octopus Amphioctopus fangsiao is important for small bottom trawl nets and
recreational fishing in Kagawa Prefecture. The catch have greatly decreased after 2009. We examined
stomach contents of the 45 octopus samples collected by lure fishing in the day on 9 October 2019. The
body weight ranged from 7.0 to 96.0 g. The percentage of stomachs with food was 68.9%. The prey
items consisted of molluscs (21.1% in weight), mysids (5.5%W), brachyurans (34.4%W), unidentified
crustaceans (3.7%W) and digestive contents (35.2%W). The stomach contents were impossible to
identify clearly, because the octopus beak bites small pieces of tissue to swallow.
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Fig. 1. Photograph of stomach contents of small benthic
octopus (Meat pieces of manila clam Ruditapes phillipnarum).
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FIRDENEWORAEEIN DN TE, K BEEHES
2 6iVD, AMIEUIIRBNT, AFEIIHER TX /2ol
0, AA X aDFY, FEFREZEMTHE I
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L2 LR CH o1, S, BHAEMIDIEREBIZLISN
Doy BB 1V 0% 58 « IR FRAETEFIN AT 12
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RHZENPVETHA D,

Table 1 Frequency occurrence (%F) and percentage weight (% W) of small benthic octopus

Prey item %F %W
Mollusca 3.2 21.2
Mysidae 3.2 5.5
Brachyura 9.7 34.4
Crustacea 32.3 3.7
Digesta 64.5 35.2
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10) Segawa S, Nomoto A: 2002, Laboratory growth, feeding,
oxygen consumption and ammonia excretion of
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Seasonal variation in condition factor for red spotted grouper Epinephelus akaara caught in

Hiuchi-nada, Kagawa Prefecture.

Masayuki Yamamoto

The red spotted grouper Epinephelus akaara is important for coastal fisheries in Japan. Monthly variations in relative
condition factor (K) and gonadosomatic index (GSI) was examined for red spotted grouper caught in Hiuchi-nada, Kagawa
Prefecture from 2012 to 2014. Monthly changes in K and GSI showed clear seasonality. The mean K ranged from 0.95 to
1.09, was less than one between May and November, and more than one between December and April. The mean monthly
GSl stayed at a low of < 1 between October and May, before increasing in June, reached a peak in July, and then declined
after August. The K was low in spawning period, June-August, suggesting that the development of gonads affected the

condition factor.

F—U— R FUNZ, JEGE, WE P

NEBUMEEAD X NS Epinephelus akaara | Zr=ilfh,
ThHY, FNRIZIBWTEHERCH ) TEICHESNT
WD, FUNZIIPIERIGHETH Y, BN THE
10 UL EDHGR S TEY Y, I, (RN
fErmicd s 2, KEIEkETHL ZEnb, 414,
IEROHIP IR SN OB TH D, H)IIREIC
FUF HATRDRIR ¥ ROPEIIY @ 1TFTH~ ST,
JERSEELZDUNTOFNITAR Y, JEEEES, Seaefiag 50
SN EA R OMBENIRE L 720, AFOBERE
DRCRNCRE T 2 B & 72 D, ARFFETIE, B
VPG ERORRIE Tl S U752 & OB DZRHIZS
Biagio, 61, EWECEEE 525 EEZD
LD BN T BTz,

MELERE

FAIZIE, 2012 4F 6 H~2014 4F 11 JIZF) 1R
HEROFREINFEIC BT, BE T S -y
N 1022 BER W, BiRE, 42K TL (mm ; Imm
HfT), (KEBW (g;0.1g B, AFHIREREGW (g;

0.1g Hf7) ZJIE L7z, FERHEREE KY dxic k-
THEHEL,
K= (BW-GW)/ Predicted (BW —-GW),
Predicted BW -GW)=7.12 X 106X TL31?
(P=098,n=1022).

K31 PHEAETHY, 1 T REIFIUIKY, 1 X0
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A BB~
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12109 0074) EHbmi<, 1 HLBRTRIAMER &7
v, 8 12095 (0.073) ITHRBILIZRY, 9 A b 12
FNZHNT CHIIME R & 2272 (Fig. 1), K OXFEED
1EV/NSWAIES A 11 A, 21 Lo RkEwn
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DMEE ST, AEBERRORERREBIZRC X A PEIRT S 6~8
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XD EIRENTL,
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2 O0AMNEZ B, 1 DRI LA 00X
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Fig. 1. Monthly variation in relative condition factor (K) for red spotted grouper Epinephelus akaara caught in Hiuchi-nada.
Numerals above figure and bars with solid circles indicate the number of the samples and standard deviation, respectively.
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Fig. 2. Monthly variation in gonadosomatic index (SCI) for red spotted grouper caught in Hiuchi-nada. Bars with solid circles

indicate the standard deviation.
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Catching Conditions of Small-Sized Kuruma Prawn Marsupenaeus japonicus

in Small Ttrawlnets in the Eastern Water off Kagawa Prefecture

Masaaki ABE
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