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Investigation of Methods Used for Physical Measurement and Sensory
Evaluation of Meat Texture in Tuna and Some Species of Yellowtail

Emiko Okazaki, Kazushige USUI, Takashi Kimiva, Yumiko YamasHITA, and Yuji OMURA

The quality of the raw fish used as sashimi differs with such factors as species, physiological condition,
body region, and freshness, and these differences in quality result in differences in price. We investigated
the methods used to analyze the physical properties of raw fish flesh and the sensory methods used for tex-
ture evaluation. Selection of the appropriate words was important in sensory evaluation. Appropriate selec-
tion of the shape of the plunger used to measure meat texture in each fish species gave reliable data. The re-
sults of some of the physical evaluations were well correlated with the results of sensory evaluations.
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Usefulness of Bench-top VPR(B-VPR) in Measuring
Formalin-preserved Zooplankton Samples

Tadafumi ICHIKAWA * ', Kyohei SEGAWA * ', Hiroshi MORITA * ', and Teruki TANAKA **

Zooplankton, especially of the class Copepoda, are an important component of the diets of most fish
species during development. Consequently, copepod size and species composition can affect fish larval sur-
vival and therefore fisheries resources. However, the counting and sizing of formalin-preserved copepods
by conventional microscopic methods is time consuming. To improve the speed and convenience of mea-
suring copepod abundance and biomass density, we assessed the utility of bench-top VPR (B-VPR) for
counting formalin-preserved zooplankton samples. Plankton imaging speed by B-VPR was more than 1500
individuals/min, and the total measurement time required was significantly shorter than with the conven-
tional microscopic method. Because the accuracy of identification and classification of zooplankton images
by using computer analysis systems has not yet been optimized, we hypothesized that a combination of
both computer and manual classification with selection of regions of interest (ROIs) would enable efficient
analysis. Copepod ROI image data obtained from B-VPR were compared with those taken by manual mea-
surements under a microscope. B-VPR was capable of accurately estimating copepod abundance and bio-

mass density using a conversion factor. We concluded that B-VPR enables zooplankton samples

1(2), 13-23, 2009
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BHE 1. RWFETHH L7 Benchtop VPR (B-VPR)
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ENTh AT VHEBEBEOILE L7z Factor 281 LD
W, WRE LT isEne w7 7 N AEES

HHETHI LA, B-VPR CTHiffE L CiEFEs L
HA T VEOBEE, fiEE & DI EDEETEL
TAHLIEHREN (H2), e (x) & Factor (v) ORI
[

¥ =0.0313x +0.1494

(n=74,r"=0.925 p<0.01) - (1)

DEERIEOMBEDE SN2 fLiE S N2 B EH I
Factor * 352 & C, EBIZFHUNLZTI 27 b %
FHBETEL I EDIRENT RIFFEICHET L 7

3. ROLE LTHi SN/ A4 7 VHEOES (A) & Visual
Plankton (2 X 574 7 VHEHOFHID A A= (B)o 1: 8
PAE, 2: MifE, 3: 08, 440, s EoRIE

3.0

Microscope PL (mm)
S NN
(= v (e} [8;]
T T T T

e
(3]

n=114
] ! ] ]

0 05 10 156 20 25 3.0
Visual Plankton PL (mm)

4. Visual Plankton |2 & 24 CTO A 7 2 AW
OFFHIKEF & B X 2RHIE R L ol
o MHPOEMRILy=x



B-VPR £ 70—t VD A AT, FEE h4 T UH
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+5.92 X 107 x,+6.56 X 10°x;, - (2)
(n=114,r*=0.889)

—7Jj, BVPRTIX, 79 7 v 7u—t L% @
W LB, I ATIIRT LTI 7 b UOHENR—ET
vz, A UKE SOMEMETLEHIS iz A Xss
LABEENH B FRIHA T VT, Bl (FE) 2
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6. AEH O 4T Region of interests (ROI, 7 L —ARNNL T T~

7 by LT S NABLOHEED) 25 EIRE 2 4 2 T ROI
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DOHFE TR L720 T —N— 1 3EHE(F2E (n=3)

SEFI O3B0 4 7 VEOMEEIZENEN
2,308, 2,958, 3,824 fEfk, Z @ H T 1.0mm LLF O fEE
BoEIA13 984, 874, 915% TH D, Z 52 2.0mm LA
TCT1299.9, 99.1, 99.8% & KA 2.0mm LT DT
HO 5Nz PLAY2.0mm L F DA A 7 T, TO
ARSI 2 BN 50% & 30% TiE, BEIRFE 50% O
1.0 ~2.0mm % Br &, JTOBEBHIH T 2 E1E 2% DT
NS, BERFEL NS P o7z, EIRFE 3% THITO
TR LT 10% L FDZETH - 720 BRI
1.0mm LT XD 1.0 ~2.0mm D A X2k & L, #3E
H RS RIS D 7 v A XU R R EDR &
{ o 7ze —7, PLA 2mm Pl ETld, #IRFE 10% T
TEOMAEL L DD 45%, FAREE 5% LUF Tl 100% (2
f5) DboZEnsAd U, ook L CEREHif & 2
5 720 AEARELASHRRT 1912 A 7 ORTUARAR, HF I PL 28
20mm LA EDH A7 VHETIE, BIRE 10% LLE TR
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HAEREOY 1 XFUEGFEROE  HFnE o REH
o BWEICBWT, Vv 2k M (HHIE
0.lmm) THEEL7-3EHIZ DWW T, B-VPR & B EE T
ELIHA T VHEHOY A XA L7z (7).
% B, ROI O:EPFE (L ATHE O FEERAE R % BE 12 25% L
IR L TR L 720 BERBIAICBIR R <, F72,
B-VPR, BMEEVFNOFHNTY, 14 XAPKEL 2D
13 SRR BCR AN A 3 A @I AER S H 7z, B-VPR
TIEPL 2803 F 7213 0.4mm PUF TIEBAMEE I L~ TR
KRB DA o 720 T IUEARIIZE TREE L 72 B-VPR
DFEEE (0.010 ~ 0.015mm/pixel) BLUOH A 7L H%
AT DO NER Y 7 2V (K 30pixel) 205
FIE L 725 IR Al & — L 720 0.4mm DL Tl
B-VPR O EHIIE A% <, —F, 1mm DL LT, #lziE

2004 4£ 1 A 21 H ® StB02 ® 1.8 ~ 1.9mm 47 1l O X
BRI X A RS ES WIS A D S 5 72 2mm
DETIE, BAMEE COMRIFED T A X5 IOV TEK
BOSReEk S N2 a 03 - 72,

PEMEE Y B-VPR TH A AT L ICEt s nznA 7y
A O MEZ i L7z (K8). X7 CTHifEL 72
91202~ 03mm DY A X455 mTld, AWFZECTHEH
L 72 B-VPR OFHHIBR T & ) /NGl & 72 o T 727z
#, 0.2 ~ 0.3mm 73 B O R & B 72 G 2 R L7z,
11 OB E L 72854, Imm LU Tld B-VPR Tff
BB EDE <, 1.0mm Lo 4 X450 ClE B EE
BHOTPICE D 5720 1.0mm LL_F TEAEMEE O FEAE DS
B o 72D1E 2004 41 H 21 H @ St.B02 T, 2.0mm 2L
L OHAT DB L Do TR E LIS EEZ D
nrz,

z =

AKWFZETIE, B-VPR 2 iV /2R v~ VRO
FHUOBE R DV THES L 720 B-VPR & 725
WAL, BT L 72 A 2 BV TS EHIE
FrEUC@EmERL (K7, XK8), EMEE~0HE

(K2), 747 HEOmHAEE (PL) ~OE (X4,
X 5) &L ICAERHBEERIEOR, T—5 L LTH

NG AT RE & I S 7. B-VPR Tl 1,500 fH4A /min
PDETT I 27 b OB T, [#HCEEN
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Sampling of Eyed Eggs of Salmonids from Redds by Using a Hose Pump

Daisuke KISHI, Tetsuji KARIYA, and Tetsuya TOKUHARA

A method of sampling eyed eggs of salmonids from redds by using a hose pump was newly developed

and was found to be faster than the traditional netting procedures. The influence of the physical shock of

hose-pump aspiration on eyed-egg survival in masu salmon (Oncorhynchus masou masou), amago salmon

(O. m. ishikawae), and white-spotted charr (Salvelinus leucomaenis) was tested in laboratory experiments.

Survival rates of the three salmonid species from eyed egg to alevin were not decreased by aspiration. This

method may improve the efficiency of eyed-egg sampling and reduce potential impacts on the egg.

2008 4F 7 H 28 HAF, 2008 4F 12 H 24 H=#

SO IR T OEERRIL, GiRED 5 IS
BB OPLEIZBE G- 3 2 BEERIEEHFRTH L. KEEHE
HHLVITHRENRE LTER SN T2 7 BHEOY;
&, FOINTMIROBER BT 5, 7B
1, UKIRGEM T CEEF Lk oMb T—M&ICEM
MELEET LI L0, EIRO NS~ OMKEE
AT B E G, 2728, IOEKEDS 5 3L
&, ARHRENZRN T 2 BESEOREO D LD L LT
WH SN, B AL S AT B LR ATE IR (AR
L72EEOIINOREEPBFE S T\ D Py F 72, 4,
T B 5 RO BRI O o ko L
L CHREIRSEHT O 7R > S BN 45 3 00 N KT 317 TR AL
Lo TRITSNZFIDSHIML TR Y, ZoliEshis
IS % 72 D FEINELe Z O AEFRE ST & L TRl
ENTVD, ZOLH 7 EHEOIN, WF7etic
I BEMgE DR R E L TR TR L, REIZBWTY
TR R A GG T ABOFAEHB & L GEHS NS L9
27272,

INFETH TR OEINR D S DI ORER, FHY
R L2 HER N TH o720 ZOWEH T, ©
FEIRR ORI, @%EHE L7200 % T icfE 2 72 A Cl

i, @OFH2SINZEEILL TR EOERIZER, ORA
TAWEOBREDOF 4 BFEO TN EN D, SO
13, FRICEFIEINT 5 — 02 RV TEH 3L FE
DFKPTORREMEE L 25 - 0HEEDOT A
HAKEVIID, FFEL@QOTFHMIC & 2 IO 1T
RET LIPS, (EEOBETMERHEBILAZE TN 5,
@IZDoW T, IO EIXOBIC T % MR ICHE T 2 K5
THMT 22 L OBEORAMET SN, BifEET
13525 DOOOBDBREENVEL b0, REOE
BRI b — K & o T b, F72, FEIIRIZ L - T,
KA OEIN B TIREZRTI LA D D 29
L7-HATCld, KT OMGANEZ RS 5 72 0% A 7 4
OB ZLEE L, FAT 20T 286, FFT
FWEEZTORTIUIE ST, (EBEOMFE(LE L B0
o TWbhs TOIED, KERY 712X EIIK%E
JEHI LI 2 $RET 2 TSR SN TS Y fEEDA
TMEDETIIELEEZ SNLH, BB LMo
AR EHNROMREMET 2L, TOKERY TIZX
AHIRETFEIFEAN E W v, WIZERRE7Z1 TR W
KT S FAMLARE 1 X B EIRAECTO A TE %
£9, BB ORI TERMITAERIRE T T DOEED KD

PR BEEE R T RS T 509-2529 IR UL B AR BT AR 2605-1

Gero Branch, Gifu Prefectural Research Institute for Freshwater Fish and Aquatic Environments, Hagiwara, Gero, Gifu, 509-2592 Japan.

kishi-daisuke@pref.gifu.lg.jp



LNTWLONHIRTH 5,

2O LZZEEDS, FBIFE72 T < KSR
FfAIC L 2METCOBROERL, FH0O%MIcE
FEWRETH B 2 L &ML LTl iR T2 et L
oo HEHEOIE, UToEBY, BIEMAKEOERICHEM
ENDLFHOFR—ARY THEH L2 RETEDIED,
FAEEFIZPEH T 2 B RO A T RO W THET %,
$72, K TIE, ZOKR—ZAKRY S X BEDINIC
FAZTHBIOWTHE L, FEBRIICT % R S 27
BOINDEFER MG L 720 T THE T 5,

MR ETE

REBMOBELFERAE WOREIZIE, =y v —1F
— AR T AQIM (MR &t~ », RiERAEHE
) &H2WVIEFAMOEELEHFET L7 14 v 2K 7 DX
(MRt B, #abEm) 2370 —F—K>
7 (P v AR, KBUFHRARBT) & fHE L7
(LT, BHETIIA—ARy T LilR), k—AKL T
OWH OB Z I L, K TS B L OHEKI % 3
@Ay b (47 x35cm, HAEO0Smm) IZHALTHEY
WELZ (BE1D, HETIEF—AR TBL Ly
MIEEKF T L, $REZDEEINVROHHE] & 511
D%, WPENR Y TEG OB Zh 2 niis ¥
5 (BHE2), WEFFZ REEFTFBLOF—- AR
Y T OWGIOE AR L CEIROIH 21TV, B S
BUASHEL L7288, WiBhE DR v 7o FE % BsG L <ol %
WE LHKEOD A v MIERET 2 &) FIECTHER S
5o

BARFEXHXOWEELFERAFZE EIVRICE - TR,
IRIEASPESL DA B VTR A T A R LB L T B8
Hbo TN, FAFTAORFEDOIZOR FTOMEIR
b EDBIEENO R THREE > TWnh, £2T, K
i T OWBELHER L O OWF CTOMEEDTREE 205 &
5, BVROMAAT A HEELZ (GHE3), i,
e EHOTFT A7 <y b (50 X 50 cm, [E&2mm) %
MLLCLy X#|MoxAEL, AEOEES Y (28
x 22cm, HE2mm) 244 (EX40cm) CTHfE L7~
(B 3), B TIE, L v XEBSDSEINR O oK
THEH LR TSNS L), BrHALLAY b
wHEE L CENE IR AN E TR L 72,
HRIPICX T 2RLEMDO®ET 0L, EINR» S A— A
R TNZE o TFISNDEE, R— ANEBEZZE L 728
LILEE N L, T EHREOINL, ZHEEED 5 IEIRH]
¥ CTORM B L OWMLE R IE78EE D S ORI 5
T PEDMER N —T5, e 2 S LT £ TIZW LAY R 12
oL CI %2 #5422 06N TWE Y, 207
W, BEIIRMNIBOIN % RE T 5 FAMGEIE, N R v
T OB 2T B2 W HE R R ) #IH SR,
WRIRBRIITDbNTWE M0, k= ARy S L bHE

BE1. HEIEHTLIR— AR T B2 THG B L UK
FHEPERES Y FPICE AL TR L, Wil & n-m
Py PICHERBE D

L INZ BT B IREEEDOA . ZEOREZEDEINRD
W Z ATV, L OMBIED R Y 7T % FE L CIDOYS]

PSS

179

. BUYROFERA T At OV 2 G HIKIEF TR L
ZIRETRIFE NS &), HOBES Y MIEEHA
LCoEE LCHEHT S



T, HERFE LR I EAYE A O %
FAHFRIRZTHNL, TOROERIZKITTZEIIEM
ThirbLEZONDL, 1272, KRETIZEDZD, K
— ARV T KBGO EEMEIIDOWTEMNTE2FL
L L7, 2T,
masou) + 7 < I (O. m. ishikawae) + 4 7 F (Salvelinus
leucomaenis) DIERIPEXTRE L, F—ARL T8 D
W5 R % FEBRRO IR S8, W 1B ST s 7
5 F TCOMOEREZIRGE L 720 SNSEIRIIOBILIC
(&, IR BREEFSERT T = A TR R o b o
AR L7z v~ IR GKEABRS L Yy (4
Br) 5B A L72RED, 7 < TIEARE NS OB
BIUEB#EN (BRETET) CHH S -k z 2g
ETBHRMY, AT FIE AR ONE (R AR
TH SN AEEZREL T2/ Thb, Y~ 2B
LT TIZOonTIE, 2007 4F 11 A 5 HICERIPE AL
SR AT CHER OEBAKME (HA£25 eom, &S 80
em) 2L, ZERHEOR 28 H (FEH KR 300.0C -
) IR LT, 18Dz 16 g ZMifE 8 SO
R L CEBRICHER LA (Y~ 200 8 o+
TS = 171.6 = 11.0 KL, 7~ T 1729 + 6.7 K)o
ATFIZ2o0TIE, 11 H 12 HIZHINB X AT %
1o CHEBKMEIZIE L, EREO 12 513 H (FEEK
i351.4C - H) WWHHEZMY LT, 18EH72D 16g%
FHSHEE L CHEBRICMH L7 8 BOINEOTIY 1
HEfRZE = 1705 £ 4.08) o F—ARY TI2LBINHD
FEMIN O [ EIEH TR WIFEEA L2 7T AF v 7
NI NTITV, h—= ARV TOHKEOD A v » TR
L7200 % BEEEIR G | X5 &\ D #ER S L 720 B[
Bix, 0, 12, 24, 36, 48, 60, 72 B L U84 H D FF S
BRsAREL (0 B OWTIZNLG 3E & A0 L TIML
BEHZEIFINE), 3HE b KB R O BRI S IR0
AT OMA L7z, EBEOBICBIT 2HEMEKET
&, A=A RYTIZLHIOWENE 1 BOAKRTH 57D,
SRIOHENERTIE, ZOFRETEORENERET 5
oo, HRZTHEOWGBELZINIERIELZ L L
L, K84 OWT %477, TDk, 18T DML
Aew (10 X 10 X 3em) (ZEBIINEL, B2 FT
MK U CHRE L 7ze WL L7215, (T4 FRE L Tk
BLOWINE MR LT, A—ARY AL W5 1#H 0
SR CoOEKREL AL L7z, 2B, BHMERICX
D2 &R S L, AR IEE O T T
I L7z BT, K—AR2 72X 55| A% %A
SEH, R AR AR L T AHAROT AR
AT, WG & AR s & o BRI OV TR L
720

X < X (Oncorhynchus masou

BRELVEZR

RIRIICH T HREM  HEIGOITOMER, WIhof

FEIZOWTDH, m—ARY T2 X BWE R L FEIRII D
AR E ORIIZBIRIEIZRED H597, WiI & 2 45%
HOM TR SR o7 (Y= A 7°=0.003, p=090;
7 < T r*=0.08, p=049; 1 7 F r’=0.12, p=0.41; [X
Do ZEIRGZOINIWENE RIS T 5012 /352 &
BHENTEY, ZOZend, F—ARYTIZLBHER
#1x, BRINOAFRICKEE 272570 TIE R, FEH
WRERFELHE SNz DB AHA, AT HEIEE
THEZRR D BT 5 &) Bl T, 1EkoREN LD
HVIER—ARY TICLBZMEFEOTNRTH - T
b, HIRBREZRET AL L GERT 5 2 L 25Hi1ET
Hbo LIzhoT, BEINKOWEZITIBIZIE, H5»
U o HELAIRE R 2 BUG 230 L CHRA DN 5 %2
WK 2 e L, FERKIRZ S L CRREET 2 7
W2 ZEPARTRTH D,

BUMOEKAM SHOBFHOERTIX, Zilir2IRHE
BT A ESHRE T2, BRI R
VEE LWk, BURPES THE I L2 & LT
EH L7720 R—ARY T2 L7 RESM L, WHTEsE
BI720F T 7 S UK E R FIALE T b #Al T X 5 132,
HFHFEOBENES THDH I LD OEMWLREN LW
Ahe ANROF AT AIOWTL, WM 5 VIR
B AEH L CHIETRTH D, $72, AT LD
X, B OB ERARICPES Yy PAICE AL A
L, #THRICHELTRIET S HNE Lz THUTED
A OBRBEASK SN, FEMAEET LBOEHED
WM EOBAHORKEZIH L T, Do k)i,
IS DML, SFEMTIFZE T T2 < PIKI ST R
Al aEmICHHRATREC TSR ERAEEZA LTS
LEZLND,

EEFIEOBIEE EROREFITAROE Y, O
PR OIRHI, @ TFHAAE 2 72Tl Z2 INE, OFHn
SR E ORI R, DRAT 2WHOBREDET 4
BB ICRNEN D, —F, F—ARYTIZLDERET
1, ST IR OFREIIRE R | 25 R ICHERE O

100 @g a ) o 2 a P 8
L o o u|
80[; - O o
8 ¢ | O
" I
w40
H L
20 t
O L L 1 L 1 1 L

o 12 24 36 48 60 72 84

%51 EH (B

K1 v~4 7T - AT7FERINOFR— AR TI2L D%
Gl s, WolE2 S LFA F CoABRRELE oMK
(O, ¥Y=A; 4, 7T, A7)



HoICEE Loy MCERR SR, (ERTEOFIEO~
@& FEEIZHED 5 2 EAHETH Do FIHBIZDO VT
X, FREIRT T2 F TR IEOEBRIINZKE X3 55
GL BHEBREEORT R KEZD 5 VizFRIREL
REIRERE L 2T L% b ol A= ARV TI2L
LIETIE, FERATICHD Ay FICIIVER S
L2 e, WA kT LD QT A
LHDEEZOENL, T2, RRR—ARY T, B
HKAEDEROBERIHEHINLbOT, LY LIt
FEAVNS WS OERWH T LWL ET b TD0, i
YRR 2> & OIF OB KSR AT 2 O = 13E TH
D, FIHOOWMEORFIERELAMT 5 LN TE b,
L7275 T, BERFHEIZL D 4BEBOTIEEY, F—AF
AL ARETIE I ARSI T A2 EANTREE o
720 B THVROFM AT AR MHEHT AL T, WMFET
DBRENTHREE 2 1), VEEOREALIIFHE SN D, R—
AR TN L BREFERHILROF A T A OPEH I,
PERBFOFNNWEHOBRICF ST 5 L EZ L5,

&
FEE AT IO EER SR £ TR OB, [

IO Z 2T 720 72, HRIKERTSEHT O HFT
FEEICHF 2, TR L TEHT 5,

X

D

2)

3)

4

5)

0)

7)

8)

9)

CHAPMAN, D. W. (1988) Critical review of variables used to
define effect of fines in redds of large salmonids. Trans. Am.
Fish. Soc., 117, 1-21.

IS 2 - W EEE— - TP R - /NE I3RS (2008) L
TEALFB LA 12 B 2 MR LGS OERE DS A b 7 DREINER
i & OVFEHRINAE RIS 9528 DR, 11,

19-40.

AR (1999) NTEIRGIZBIT 5 A 7 OJEH & R
YR 54k, HKEE, 65, 434-440.

CoLLINS, K. M., L. E. BRANNON, L. L. MOULTON, M. A.
CRONIN, and K. R. PARKER (2000) Hydraulic sampling
protocol to estimate natural embryo mortality of pink salmon.
Trans. Am. Fish. Soc., 129, 827-834.

BRUCE, C. R., and R. G. WHITE (1992) Effects of angler
wading on survival of trout eggs and pre-emergent fly. N. Am. J.
Fish. Manage., 12, 450-459.

DWYER, W.P.,, W. FREDENBERG, and D. A. ERDAHL (1993)
Influence of electroshock and mechanical shock on survival of
trout eggs. N. Am. J. Fish. Manage., 13, 839-843.

TN A - BERFREDS - A7) AL (1969) T~ T OREHH I
T2 (B 138 7~ TEX Y ADORERRIZOWT,

e B S, 16, 1-9.

SN H - ARG (1968) FIKIEE T ~ T Ot 3
EPRINZ OV T, IR RERRFR, 13, 7-18

FIHE - REFEEDC - 571 A (1975) A T ORGEICRY
FTAHME - A7 F OAFEBDIEERIEIONT, IR
KR, 21, 61-65



Journal of Fisheries Technology, 1 (2),29-38, 2009

LET 3

p=1111}
p

IKEEFAT, 1(2),29-38, 2009

B N TR 350 % BlsadiisE,
B K SRR DOBLIR &

FASER™ - TR - EPIHER -

i *3

Adult Capture, Adult Holding for Maturation, and Fertilization
in Artificial Propagation of the Chum Salmon (Oncorhynchus keta):

Current Status and Problems

Kouta MIYAMOTO, Katsuaki HIRASAWA, Yasuyuki MIYAUCHI, and Kou TOKANO

To improve techniques for propagation of chum salmon, the propagation techniques used at hatcheries

in various regions were surveyed to classify the problems involved. The survey indicated that the following

were likely to have been causing decreases in hatching ratios: subjecting fish to excessive stress at capture;

prolonged keeping of adult fish at room temperature until fertilization; and the use of high water tempera-

tures for fertilization. Correction of these problems would require technical innovations, including the in-

troduction of fishways for adult capture; the use of adult holding ponds to shorten the time taken for the fer-

tilization process; and the securing of water of a temperature appropriate for fertilization. These technical

innovations would improve hatching ratios.
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Observation of Stomach and Intestinal Contents to Reveal the Feeding Habits
of the Longheaded Eagle Ray, Aetobatus flagellum, in the Coastal Waters of
Southern Suo-Nada, Seto Inland Sea, Japan

Ryusei ITO and Chishyu HIRAKAWA

Longheaded eagle rays (detobatus flagellum) were caught by drift net in June and gill net in July and

September 2005 in southern Suo-Nada in Japan’s Seto Inland Sea. Their feeding habits were investigated

from detailed observations of the stomach and intestinal contents of 16 rays. Seven types of food — Rudi-

tapes philippinarum, Mactra chinensis, Fulvia mutica, an unidentified bivalve, large and small gastropods,

and a cephalopod — were found. Maximum occurrences in numbers of individuals of each food item here

were 104 R. philippinarum, 47 M. chinensis, and 20 F. mutica. The mean percentage weight of the stomach

contents in relation to the body weight of the ray was 0.4%. R. philippinarum was found at the highest fre-

quency in the stomach of 25% of the rays dissected, while F. mutica occurred at the highest frequency in

another 25%. Fifty-six percent of the rays had ingested only one kind of food item. These rays moved in

groups and mainly ate bivalves that were available at high densities. We confirmed predation of bivalves in

the sublittoral zone by the longheaded eagle ray.
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Relationship Between Body Damage and Long-term Survival in Deep-sea
Shrimp, Bentheogennema borealis, Collected with the IONESS Plankton Net

Toshishige ITOH, Hiroshi MIYAKE, Dhugal JOHN LINDSAY

The relationship between body damage and long-term survival in deep-sea shrimp, Bentheogennema

borealis, collected with the IONESS plankton net was investigated. The shrimp were reared in aquaria un-

der a slow current (water temperature 4~10 C, tank capacity 40~1000 ¢ ). The survival rate was about

11% in the first month and about 6% after 3 months. Maximum duration of survival was 575 days. A ex-

pected, individuals with extensive body damage showed poor survival. The most important body parts to

have intact were those such as the pereiopods and gnathites, which are used in eating food. Under aquari-

um-rearing conditions, the amount of damage to body parts involved in keeping a stable attitude in the wa-

ter or in swimming- such as antennae, uropods, and abdominal appendages-was not as important.
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SCUBA Net Analysis of Species Composition and Spatial Distribution of
Inhabitants of an Open Water Eelgrass Bed in the Seto Inland Sea

Akihiko MORIGUCHI and Norimasa TAKAGI

To clarify the function of eelgrass beds in open waters, we performed continuous observations of an

eelgrass bed formed in Zushi-ga-hama, in the Seto Inland Sea off the town of Suo-oshima in Yamaguchi

Prefecture, Japan, by using a quantitative method called SCUBA Net. We examined the species composi-

tion and spatial distribution of fishes and their prey animals in the eelgrass bed. The fishes in this open-sea

eelgrass bed used fewer fish species but more species of small crustaceans as live food than did the fishes at

a sheltered eelgrass bed in one of the innermost bays of the Inland Sea. The finding that the habitat was

much more varied inside this open sea eelgrass bed than outside it suggests that a rich variety of bioenvi-

ronments can be created in such open sea areas through the formation of eelgrass beds.
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[T T b RIAFRERE Sebastes inermis F b (TL<G0mm) 11 1.7 57
Sebastes inermis AN (TL>90mm) 2| 19.9 70
Sebastes sp. ANV D —TE 3[ 0.1 ]0.029
NMIET It Hypodytes rubripinnis |Vt 4] 3.3 11
7z A 2 ) Chelidonichthys spinosus |F7F 7 5[ 0.1 | 0.034
wTh T Pseudoblennius cottoides |TFCTINE 6] 1.3 | 16.5
Cottidae T hEE 7] 0.1 |0.026
Scorpaeniformes JAENE! 8] 0.7 | 0.19
VYR NV Faty Halichoeres poecilopterus| %29t 9] 1.4 7.1
Halichoeres tenuispinnis |[¥/N\"7 10] 0.1 0.29
{77 Suezichthys gracilis 177 111 0.1 |0.031
A A Sillago japonica MEE R 12| 0.7 L5
PIX 7K NI X | Petroscirtes breviceps SRV 3] 0.7 | 0.46
N ¥t | Fusigobius duospilus RAVRINE 141 0.1 | 0.10
LANE” Favonigobius gymnauche) tInt” 15| 15.9 |6.586
It Acanthogobius Nt 16] 4.3 3.2
[SARZNREYZ Repomucenus ornatipinni{ tFxx1) 171 1.2 0.88
Repomucenus beniteguri |} %Y 18] 0.9 | 27
Repomucenus sp. MoF EO—H 19] 05 1.6
IZEN Perciformes 74T R 20| 0.1 | 0.022
Perciformes AATFH AR 21] 0.1 | 0.031
77 HINET TATNE Stephanolepis cirrhifer  |[HIH% 22 o5 10
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77 V777" Takifugu pardalis 122025 25 0.1 9.0
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¥4V 01" |Hippocampus coronatus |94 by1” 28| 0.1 | 0.035
SR [Fva A eAh ek Idiosepius paradoxus CALH 291 355 | 0.58
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F4-1. FEERIGAAI X VRN ES N4 —5 Q%0 5 1)
FePRA T
el g2 Vi Tt % No.| MHEL | &
/) (g/m)
BiE (Ui B Phoxichilidiidac LAkl ! 0.6 | <0.001
Mo M VR Cypridinidac VR 2 100.8 | 0.003
B e S Nebalia japanensis 2/n1k” 3 12.3 ] 0.000
73 73 THHTI Anisomysis fjimai ERsdN 1 69.4 | 0.318
TR Archaeomysis sp. TV Rl O —HE 5 0.1 ] 0.000
YA LTI A Hyperervtlirops sp. eAT VRN AR ol 6 0.3] 0.001
73 Nipponomysis spp. 7R O 7 96.8 0.32
PR Siriella sp. VIIIEO fE 8 0.9 0.009
Mysidae T 9 23.0 | 0.043
7= )= Nannastacidae )= Fk 10 0.5 | <0.001
CUMACEA il 11 0.3 | <0.001
LARES 7R vy Zeuxo sp. uriRe) 12 1.1 <0.001
E3T] 3Ty VR Paranthura japonica TehyitTy 13 0.3 | <0.001
Paranthura sp. PITIkE0> HL I 1.2 0.000
ISV, TheE ATLY Cleantiella strasseni FegFagLy 15 2.8 1 0.019
EVIAAY EV A Cymodoce japonica 16 0.3 0.010
19297 Ly Gnorimosphaeroma rayi 17 0.1 ] <0.001
BT ANTAVIIES R IR A Byblis japonicus 18 24.7 | <0.001
Bblis sp. A g o —H 19 4.7 0.006
[ ARE NERS AN AR A N A VAmpirlm() facertosa 28" N dare” 20 41.1 0.17
Ampithoe sp. eyt Akt gy -l 21 67.2 | 0.32
AATIIET EAUA I Aora sp. Noral& o> -ffi 22 31.5 | 0.037
Aoridac ESZONEEAA 23 3.3 | <0.001
[ AP I VY VC()I'U[)IL\ twhularis FITILY 24 0.3 <€0.001
FyFaxk” Ericthonius pugnax FREREAS 25 135.7 | 0.37
boryaze” Grandidierella sp. Fryaret gy Al 26 0.1 ] <0.001
IDZEEI Jark” Gammaropsis sp. yark ey -Hi 27 0.4 0.001
LECUENEIANE ke 3 ERRAa Jassa falcara PRcUERbI 28 311.5 0.15
[N (PN Podocerus inconspicus [P 29 1.5 0.001
Fyntaazet  yindgaxe” Atvius japonicus VG EN 30 0.1 | <0.001
ESAERE b ddare” Paradexamine barnardi VARG R 31 20.4 | 0.025
Paradexaminc sp. (VAR ERbAN AN ] 32| 1269.4| 0.92
K avy Polichelia sp. ERPRIAY AP ik 33 3.6 | 0.006
720 321k’ 70 BIIE Pontogeneia rostrata [EIRE AR M 638.5 ] 091
FIAEEE N Amphilochidac Fe ekt f 35 0.1 <0.001
Fyptaure™  FypTgaie” Pleustes panopla [ZAEE S 36 2.8 0.058
Pleustes sp. Foy Ak’ fF oo—H 37 32.3 | 0.037
7hey yare Lysianassidac Jheyyaze” fl 38 0.9 | €0.001
JUTEEL AN T Rt Melita sp. A0yt g oy i 39 1.3 ] 0.001
PEAT LIk U Uk’ Syachelidium sp. Font e g F 40 16.5 | 0.007
Oedicerotidae JENyace” B 11 0.3 0.000
|3 VVESN A AVEPEM S Paraphoxus sp. RRVEVEP AN AN 12 0.9 0.019
YR At whvuaLe” Urothoe sp. W Jm ey - ff 43 0.1 | 0.000
Acanthonoto Acanthonotozomatidac AcanthonotozomatidacF; M 0.7 | <0.001
THREIaIE 'Synopidﬂc PEYSEREAE 18 15 3.3 0.003
VLTS JRSIR Y] Protomima sp. Myhige> Al 16 0.3 <0.001
A A7 Caprella kroveri EEui2 V] 47 39.3| 0.55
Caprella scaura b 18] 4070.9 3.9
Caprella monoceros /AT 49 32.1 0.05
Caprella danilevskii FIVAT 50 4.2 0.027
Caprella spp. A7 O Bl 51 33.1 0.07
Caprellidac T FE 52 129.56| 0.43
sheIr” e “Trachypenaeus curvirostis #har 53 0.1 0.032
Penacidac yere” B 51 0.1 0.008
k" J)EIE Hepracarpus futilirostris ToH T ELIL RN 85| 2244.4 9.5
Heptacarpus geniculatus vy e’ 56 9.7] 0.52
Heptacarpus pandaloides J)eIL” 57 12.0 0.48
EZang Latreutes acicularis AELE” 58]  840.1 16.0
Latreutes planirostris ¥y €Lk’ 59 0.7 0.060
Hippolytidae e 60 91.1| 0.90




42, APERIGHAIC & 0 RIS N —5E

AR

I il I B )i g d ke No.| K | i
(/) | (¢/m)
WL |k - wryyxe” e’ Processa dimorpha AT 61 0.1 0.018
Processa $pp. Wik 5 O FhE 62 0.7 | 0.006
BIAARS | Mxety v Metacrangon angusticaida [NAEI AR 63 1.4 | 0.044
P &) Crangon affinis IkTY v 64 1.9 0.19
Crangon sp. ey g o -l 65 0.1 ] <0.001
Crangonidea ey puft 66 0.4 | 0.000
71N EZ LN Galathea ovientalis [VEVEMZ LB 67 0.6 | 0.003
23/ T?s Pugettia quadridens quadridens ERZNE T 68 1.1 1.2
Majidac ] 69 0.1 | 0.001
™M= INHT IR Trigonoplax unguiformis YN IR 70 1.1 | 0.053
Fah ffauh = Cancer gibbosulus AR 4 Fauh 2 71 0.0 | 0.000
FE A= Xanthidac A A =R 72 0.1 ] 0.001
P2 T R 5 IV Polycladida 132321 73 1.9 0.000
T NEMERTINEA HUE I 71 3.7] 0.019
WAREy | AL AT 4 yeih Musculus sp. yean Al o) Al 75 0.9 ] 0.000
4 Mytilus galloprovincialis LA 76 0.9 | <0.001
[ U A A 4 i 250 Idiosepius pygmaeus paradoxus vafh 77 9.4 1.9
SRIBEY |2t Wt (BT | dnaitides Anaitides sp. Anaitides JEO F 78 2.9 0.021
MLy Harmothoe Harmothoe imbricara AN 79 32.7] 033
a2 Platynereis  |Plarynereis sp. Platynereis )@ M 80 40.9 | 0.35
PR =) Nephtyidac i R 81 0.1 | <0.001
A4 e 4 Spionidac A" 4B 82 0.1 | <0.001
10T B |\ FTNT M | Armandia Armandia sp. Armandia)n®> K 83 0.1] 0.001
A1 44 fba a4 Capiiella Capirella sp. Capitella B -Fl 81 0.1 ] 0.001
FAEN T YA LY |Lagis Lagis bocki AR 85 29.6 | 0.30
bt wA v | Hydroides Hydroides elegans AT 86 0.9 ] <0.001
filt Ty |arhy Trrhy ERELN] Beaniidac e E 2 87 0.0 | 0.000
|SAREELIV Calloporidac [NAREE A2 88 0.0 | 0.003
YRTTAY Microporellidac URITRY B 89 0.0 | 0.000
FaTrhy Watersipora Warersipora subovoidea F1Trhy 90 0.0 | 0.056
I |7 sEeby lakadia Amphiuridac ok 91 1.9 | 0.000
"z Lichinoidea & 92 0.1 ] 0.001
Bk E [aY LART SR Polycitoridac TR 93 <0.1 2.5
s IRk Molgulidae 70 R 94 0.9 0.16
AHEEY BT M 295" ik EA:) Syngnathus schlegeli 295" 95 0.8 0.29
LU Urocampus nanus Apany” 96 0.7 0.011
JAn Viriel AT Sebastes inermis AN 97 0.8 10
Sebastes sp. AN g O — 98 0.4] 0.151
it Platycephalidac 3 F} 99 0.3 ] 0.003
k" nhag” Hypodytes rubripinnis nhat” 100 1.1 4.0
o TIngT Pseudoblennius cottoides RTINS 101 1.0 3.7
Scorpaeniformes LA 102 0.1 0.55
AR ¥ 7 2 Sillago japonica YA 103 0.1 | 0.004
AT Falty Halichoeres poecilopterus Falty 101 1.0 0.4
LABRIDAE 9B 105 0.3 | 0.085
9% 7 MIFETUE Petroscirtes breviceps TR 106 0.6 0.18
R (Y2 Repomucenus ornatipinnis LRAY 107 1.3 0.59
Repomucenus Sp. MO mey -f 108 0.1 0.015
s EAng” Favonigobius gymnanchen eant” 109 6.3 1.6
770 Acentrogobius pflaumii AT 110 2.3 1.8
Gobiidac e 11 0.4 | 0.022
PERCIFORMES AATH] ] 112 0.1 0.001
7" LV TUINE Rudarius ercodes TIANE 113 30.4 | 16.0
hng” Stephanolepis cirrhifer nng” 111 0.8 1.6
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Effect of Rearing Density in Intermediate Culture of the Kuruma Prawn

Marsupenaeus japonicus on Pereiopod Loss

Fumihiro YAMANE and Akira TSUJIGADO

We examined breeding density during raising of the Kuruma prawn Marsupenaeus japonicus to

length 50 mm (1.5 g weight) as a predictor of pereiopod loss. When prawns with an average body length of

about 15 mm were raised to an average body length of 30 mm at a density of 1000 individuals/m’, the rate

of pereiopod loss was acceptable. However, as the prawns grew further the rate increased and burrowing

ability also declined. This result suggested that if prawns are to be kept at this density they should be har-

vested at an average length of 30 mm. If they are to be raised to an average length of 50 mm, the initial

density should be reduced or the population should be culled along the way to adjust the density.

2008 £ 4 B 7 HZAF, 20094 1 B 28 H=#

2 )V = I ¥ Marsupenaeus japonicus O 357 f3E T,
SRR B M E R ERT S V.
MBERO BIIZOWT, A, FEEEERMEIZB
TN EAEPTREZEEERKO LRE, —HiEOH
IREBEEE I L CRIMWARICRET 5 F ToAKRELHE
M REETTFUMTE D RBEEBOTIREOMIZH 5 A
Zh, NBRBETRICL > T L 2 & LT
Do BARM 2 B A4 X & L CIdAE 30mm DL E A
WXNTWBEHAY, WTES LV~ I O EEILEER
IZREMELTHBY Y, =FEIELTD 2006 £ LI, Fh
TOFIEEE 30mm 2 6 FIEEE 50mm 125] & LTS
N7ze AN CTRIFE 2 BT 5 720 O FE FIKIE
DTN EN TSN, FNETTETER I N TV
ML B FRHEERIIEND SRR T E ol
AR TORBERIE, WA RS2 FG# I R
B E AT & | R, FEHEICE o T, B
DFEAER, KERPKEDOEALIZ L 2 KREIRTEEE CEN

D Do WA OKREALIZH B R H ORIz k>
728, HBESIOEICEETLLELRD D,

V= LY ORI T, USRI X 5
BEREOBEEIBOTCHNI ERMLNTVWE Y, 20
TEEE BT B 1B EN R S L T A T EHEE
EENDHY, FEAE L VY IEDS TBEE
KILTBEY Y, s oMEIRIEFEEC LTS
DI REN DS 5 2 EBHE SN TWDE Y, 207w,
7V T OPRE K TR B 4 X TERT %
LB, BWORENFEEL, BREEEEST LS
LAk LN,

HEHESIE, PIERYICBWT, MBEERO s VYL
OO KRIBA, WRBINEHETICBWTHEEZD
TEFHIC L > TR AREMEZ 8 L 722, Z ofEE
THIHHBRE BT LML R FATRE L L TV
IR NI E26N05, 22T, KiffETlE, 7
V= ZEOHERIZBIT 25RO KIBO RIERI %

MBS ERORERASER SERREAE Y Y —
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Mie Prefectural Fish Farming Center, 3564-1 Hamajima, Shima, Mie 517-0404, Japan
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Alizarin Complexone Staining of the Otolith and Scale of Largemouth Bass,
Micropterus salmoides

Kouki KANOU ™" Masahide KUBOTA *', and Kazunori ARAYAMA **

Abstract: Optimum conditions for marking of otoliths and scales in juvenile largemouth bass, Microp-
terus salmoides, with alizarin complexone (ALC) were examined. Otoliths and scales of juveniles at ca. 3
cm in standard length (SL) could be clearly marked by placing the fish in ALC at concentrations of 100 mg/
¢ for 24 hours, followed by transfer to normal water. The ALC marks were still observable in individuals
at least 1 year old and of ca. 15 to 17 cm SL. The monitoring system of largemouth bass using the ALC
marking technique was proposed for the effective detection of irrelevant use of this fish in facilities (hatch-
eries, farm ponds, fishing ponds, and lakes) where rearing and stocking permission has not been obtained
from the relevant Minister under the Invasive Alien Species Act.

2008 4F 8 H 28 H=fF, 2008 4F 12 H 19 H5 2
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Deformity of the Inter-nostril Epidermis in Artificially Raised Juveniles of

Sevenband Grouper (Epinephelus septemfasciatus),

Devil Stinger (Inimicus japonicus), Striped Jack (Pseudocaranx dentex),

and Pacific Herring (Clupea pallasii)

Masanobu MATSUOKA

The occurrence of deformity of the inter-nostril epidermis was examined in artificially raised juveniles

of sevenband grouper (Epinephelus septemfasciatus), devil stinger (Inimicus japonicus), striped jack (Pseu-

docaranx dentex), and Pacific herring (Clupea pallasii). In four sevenband grouper rearing groups, 38.4%,

89.2%, 96.0%, and 99.0% of specimens had deformed nostrils (two of these groups were produced by the

same fisheries farming center). Deformed nostrils were present in 39.3% of devil stinger. Two study groups

of striped jack had deformity rates of 20.9% and 29.8%. Only 4.3% of specimens of Pacific herring group

had deformed nostrils. These results suggest that, in sevenband grouper, deformity of the inter-nostril epi-

dermis can be used as an artificial tag in release-recapture experiments.
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e-mail: fish_tech@ml.affrc.go.jp
http://www.fra.affrc.go.jp/bulletin/fish_tech/index.html
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