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Short-term Fluctuations of Hydrographic Conditions and
Fishing Grounds at Shiomaki
in the Southwestern Japan Sea in Summer

Mitsuhisa Kawano

Observations of hydrographic conditions and fishing grounds were conducted at a natural reef,
Shiomaki off Yamaguchi Prefecture, southwestern Japan Sea on July 22 and July 29, 2003 to
study on their relations. On July 22, there existed weak (<30 c¢m /sec) southwestward currents
and contours of temperature, salinity and density slightly swelled upward at the layers above
50 m depth at the northeast off the reef. On the other hand, on July 29, strong (>100cm/sec)
northeastward currents were observed and the contours remarkably swelled upward above the
reef. An inverse layer of density was also observed at the upper layer northeast side of the reef.
These results show that there existed a strong upwelling and mixing occurred at the downstream
region of the reef. Fish schools constantly appeared at the bottom layer above the reef, while
fish schools at the upper layer appeared unstable. Main species of the fish schools at the bottom
layer was estimated as Parapristipoma trilineatum from the data of landings. Fishing boats
aiming at P. trilineatum operated only above the reef regardless of changes in the hydrograhic

conditions, currents and distributions of zooplankton.

Key words : Hydrographic condition; Fishing ground; Reef
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Fig. 1. Map showing the site of Shiomaki and
the observation stations in the southwestern
Japan Sea. Dot symbols show the sites of CTD
and plankton surveys. A mooring current
meter was set at St. 3. Acoustic surveys
were conducted on the line from St.7 to St.
1. ADCP surveys and radar surveys were
conducted in the vicinity of Nakasho.
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Fig. 2. Vertical cross sections of water tempera-
ture, salinity and density (o, at Shiomaki
on July 22, 2003.
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Fig. 3. Time series of currents at 10 m depth at St.
3 (see Fig. 1) on July 22, 2003.
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Fig. 4. Vertical profiles of water temperature, sa-
linity and density (g,) at Shiomaki section
on July 29, 2003.
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Fig. 5. Time series of currents at 10 m depth
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Fig. 6. Distributions of settling volume (cc/m) of
plankton at Shiomaki section on July 22 (left)
and July 29 (right), 2003.
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Fig. 7. Distributions of fish schools (surface area
back-scattering strength, SA) along Shiomaki
section on July 22 (left) and July 29 (right),
2003.
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Table 1. Species compositions (%) of fishes
caught by fishing boats at Shiomaki on July
22 and July 29, 2003.

Species July 22 July 29
Parapristipoma trilineatum  86.5  100.0
Navodon modestus 11.8 0.0
Pagrus major 1.3 0.0
Chromis notata 0.4 0.0
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Seasonal Changes in Nutrient Salts and Plankton Concentrations in
Coastal Waters off Yamaguchi Prefecture, Southwestern Japan Sea

Mitsuhisa Kawano, Toshiteru WATANABE,
and Yuji SHIGENAGA™

Surveys of nutrient salts and plankton concentrations in coastal waters off Yamaguchi
Prefecture, southwestern Japan Sea were executed in July and November 2001, and February
and April 2002. Both DIN and PO~ P concentrations were vertically uniform in the three months
except July and had a peak month in February. In July they had a minimum value in the surface
layer, while they had a relatively large value in the bottom layer, because a pycnocline was
formed in the upper 50 m depth. Chlorophyll a concentration had a peak month in February or
April and then number of zooplankton increased in April. As a result of comparison of nutrient
salts (PO,-P and DIN) and chlorophyll a concentrations in this study area and those in the
Suo-Nada, we found that nutrient salts concentrations in the study area were not always lower
than those in the Suo-Nada but chlorophyll a concentration was remarkably lower than that in

the Suo-Nada.

Key words : Nutrient salts; Chlorophyll a; Zooplankton; Southwestern Japan Sea
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Fig.1. Map of the Study area and sampling sites
off Yamaguchi Prefecture, southwestern Japan
Sea. Samplings were conducted at St.A and
St.B in November 2001, February and April
2002, and at St.A and St.B’ in July 2001. In
Figs.2-4, we describe St.B and St.B’ as St.B.
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of water temperature, salinity and density (o't)
at Stations A and B during July 2001 to April
2002.

Closed circles: July, open circles: November,
closed triangles: February, open triangles:
April.
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Fig. 3 . Seasonal changes in vertical distributions
of DIN (dissolved inorganic nitrogen) and
PO,- P (phosphate- P )concentrations at
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Fig.4 . Seasonal changes in vertical distributions
of chlorophyll a and number of zooplankton
at Stations A and B during July 2001 to April
2002. Closed circles: July, open circles :
November, closed triangles : February, open
triangles: April.
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Tablel. Comparison of average concentrations of PO, -P, DIN and chlorophyll a in the Suo-Nada*' and
those in the Japan Sea off Yamaguchi Prefecture.

Jul.2001 Nov.2001 Feb.2002 Apr.2002
Area Layer PO,-P DIN Chl-a PO,-P DIN Chl-a PO,-P DIN Chl-a PO,-P DIN Chl-a
(umof/L) (umol/L) (ug/L)  (umol/L) (umol/L) (ue/L)  (umol/L) (umol/L) (ug/L)  (umol/L) (umol/L) (ug/L)
Suo-Nada SS*2 0.02 2.52 7.02 0.30 3.87 3.32 0.05 1.91 2.85 0.00 1.85 3.67
BM** 0.09 2.34 5.29 0.30 3.02 3.29 0.07 0.84 4.23 0.03 0.32 3.59
Japan Sea SS 0.04 0.99 0.13 0.15 1.88 0.01 0.36 5.37 0.76 0.14 1.50 0.46
BM 0.38 4.34 0.00 0.15 2.12 0.28 0.29 4.70 0.99 0.19 1.90 0.11

*! Wanishi and Baba®”,
*2 Sea surface layer.
*3 Bottom layer.
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Seasonal Change in Phytoplankton in Coastal Waters off Yamaguchi
Prefecture, Southwestern Japan Sea

Mitsuhisa Kawano and Syunshiroh Ueno™

Phytoplankton samples were taken vertical hauls with NORPAC nets at a station off Yamaguchi
Prefecture, southwestern Japan Sea in every month from January to December 1992 to
elucidate the seasonal change. Total cell numbers of phytoplankton peaked in February, May
and September and the dominant species were Chaetoceros sociale, Thalassiosira subtilis and
Thalassiosira spp., respectively. The dominant species were different from those in the previous

studies conducted in 1970’s

Key words : Phytoplankton; Southwestern Japan Sea
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off Yamaguchi Prefecture, southwestern Japan

Sea.
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did, 0k oRMEEI:EREMBEE O EHZL
2R, 28, 5ABLXUIAD3I>DIL (205.4
~287.9 X10°cells/rd) # A L, 7 HICRE 3.7
X106cells/m) &% -7 (Tablel),

HEENS JUBSBROZEHEL SHOHBE
Bk, 11~3HOZFEEL8H, 9HDEZRI21~37L
%ot (Table2), FTH9HE 1 HicHIRMES
02 HMZ, BOSKRENEE -7,

BHERIIS~2HIZ6~13E4(, #iz3~7H
i 2~3 Ak oiz (Table2),

O HRIBBURDLZ 78 = L i L2 & (Table
3), EMETELM L L 5 7D Trichodesmium
thiebautii?z\} Tdb - 1z, AT EEIIEE-ETH 5 V28,
10~ 2 HICHBL, 11~1 AL L7, B
BRIECE LT & 25 = DiENoctiluca scintillans™T,
AfEIE3~9 HICHRL, THICRE 1 BAEE k- 7,
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Too AREIZI0~1 HICHBL, ITAICELEE ko,
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7-. EEEEE T Y ChaetocerosiE 3158 & B b %
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Tablel. Monthly change in the number of phytoplankton (x10° cells m™) in coastal waters off Yamaguchi
Prefecture, southwestern Japan Sea from January to December 1992.

Jan. Feb. | Mar. | Apr. May | Jun. Jul. Aug. | Sep. Oct. | Nov. | Dec.
CYANOPHYCEAE 2.8 0.2 0 0 0 0 0 0 0.5 0.9 1.2 3.7
DINOPHYCEAE 0.2 0.2 0.9 1.6 3.9 1.5 2 0.6 1.5 0.9 0.2 0.2
HAPTOPHYCEAE 0.2 0 0 0 0 0 0 0 0 0.3 0.9 0.2
BACILLARIOPHYCEAE | 23.3 | 287.5| 61.4| 37.9( 206.4| 30.2 1.7 49.7] 203.4] 15.8| 16.1 14.7
Total 26.5| 287.9| 62.3| 39.5) 210.3| 31.7 3.7 50.31 205.4) 17.9| 18.4] 18.8

Table2. Monthly changes in the numbers of species and dominant species® of phytoplankton in coastal

waters off yamaguchi Prefecture, southwestern Japan Sea from January to December 1992.

Jan. | Feb. | Mar. | Apr. | May | Jun. | Jul. | Aug. { Sep. | Oct. | Nov. { Dec.

Number of species of total phytoplankton 33 27 22 12 20 17 8 26 37 17 28 21
CYANOPHYCEAE 1 1 0 0 0 0 0 0 1 1 1 1
DINOPHYCEAE 1 1 2 5 4 1 2 1 3 3 1 1
HAPTOPHYCEAE 1 0 0 0 0 0 0 0 0 1 1 1
BACILLARIOPHYCEAE 30 25 20 7 16 16 6 25 33 12 25 18
Number of dominant species 8 6 3 3 2 2 2 8 8 6 13 8

*Dominant species were determined using the definition and formula of Katoh®’.



Table 3. Monthly changes in the cell numbers (x10° m®) of major phytoplankton and dominant species™ in
coastal waters off Yamaguchi Prefecture, southwestern Japan Sea from January to December 1992.

Species Jan. | Feb. | Mar. | Apr. | May | Jun. | Jul. | Aug. | Sep. | Oct.-| Nov." | Dec.
CYANOPHYCEAE

Trichodesmium thiebautii 0.2
DINOPHYCEAE
Noctiluca scintillans 0.5| 1.9 15| 1.8}

HAPTOPHYCEAE

0.6] 0.5

coccolithophorids 0.2
BACILLARIOPHYCEAE

Bacilliaria paxillifer

Bacteriastrum varians 0.91 6.7 0.5 3.8 ”‘1‘0:11

Bacteriastrum sp.

Chaetoceros affine 8.1 0.2 8.0

Chaetoceros atlanticum v. neapolitanum 1.2

Chaetoceros castracanei 1.4

Chaetoceros compressum 1.8 4.2 Z 5

127

Chaetoceros decipens

Chatoceros denticulatum

Chaetoceros didymum by 573‘ ar

Chatoceros didymum v. anglica

Chaetoceros distans r 46 3.7

Chaetoceros eibenii

Chaetoceros lorenzianum 0.8 0.8

Chaetoceros paradoxum

Chaetoceros rostratum

Chaetoceros sociale 0.6 ’ 1(34 ilﬂ.; 5
Chaetoceros spp. 0.9
Coscinodiscus wailesii }_4‘3 1.2
Cylindrotheca closterium 0.3 0.2 0.4
Eucampia zoodiacus 11| L6

Guinardia flaccida

Hemiaulus sinensis

Leptocylindrus danicus

Leptocylindrus mediterraneus 3.8
Nitzschia pungens 0.5 71 L9
Rhizosolenia calcar avis 0.2

Rhizosolenia styliformis

Thalassionema nitzshioides

Thalassiosira subtilis

\ 0.6| 0.2 0.3] 5.6
Thalassiothrix frauenfeldii 0.6 4.1| 1.4 15; 1

Thalassiosira spp.

pennate diatoms 0.2 2.3 0.9 0.2y 0.9

*The species which has a shaded column means a dominant species in the month.
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Noteworthy phenomena on the marine organisms
in the coastal region of Yamaguchi Prefecture, southwestern Japan Sea

Tomokichi koBavasur*', Shigeo nori*?, Hiroyuki por**
and Mitsuhisa kawano ™'

Recently, unfamiliar marine organisms such as tropical and deep-water species, are frequently
being found around the coastal region of Yamaguchi Prefecture, southwestern Japan Sea. Such
noteworthy phenomena during 1984-2004 are examined and listed in chronological order. A
total of 187 species have been identified including an algae species, a poriferan, three cnidarians,
49 mollusks, five arthropods, five echinoderms, 120 fishes, and three reptilians. Especially, it is
notable that lambriformed deep-water fishes had been collected frequently during 1998-2004,
which estimates 6 species and 29 individuals. Tropical/subtropical species had begun occurring
repeatedly from 1990/1991 and their frequency had conspicuously increased from 1997. This
pattern matches with that of upward change of the seawater temperature in this region which
had been possibly caused by the regime shift in the Northern Pacific in the last period of 1980's.
Thus, we interpret that the regime shift in the seawater temperature may have caused the same
in marine organisms in 1990/1991.

The following 12 species are recorded as new to Japan Sea. Mollusca: Pseudsiminia
(Dimnowvula) punctata, Primovula (Crenovolva) tigris, Phenacovolva recurva, Phenacovolva
(Pellasimnia) gracilis, Phenacovolva (Turbovula) brevirostris, Cyprae (Purpuradusta) fimbriata
fimbriata [not including the area of Nagasaki Prefecture], Cypraea (Blasicrura) teres pellucens;
Arthropoda: Syllarides haani, Maja spinigera; Echinodermata: Thromidia catalai; Pisces:
postlarvae of Ateleopus japonicus; Reptilia: Laticauda laticaudata.
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L. #EEEYICBIT 2 19844 h & 20044 £ T ORFELNGIS

wEE AN @ £ e r4 % I AR VS - AT - SRR % % BRAT nruw e o
1984 5A ;:l;fdgljps melanostictus £ Qlﬂg Eﬁ% ??;t? F’f?ﬁggﬁ?ﬁ (SR, 06 =i YG
P YT KH GRR) EEM 2 m BRI G
1085 12/6 é’;,friei ’{Ej osaria) cqurica 1 41. 9mShL Tk Fti WROYERE R, AABDLEY HM D
1987 1/1 Ey);rz;a f;’;jcm) iz 1 35. OmnShL Tk Ftia / i MEOERERE, AA#EC 2 EEEY HM D HM
2~3A ;;;Ji,,,a quingueradiata 6 - 8 keBW E B & FROWHIMHE, £ L E-LARBALNS, YG
3/8 gy’; r’;;‘{;) f;jfmwom i 27.3mmShL ok PAIL /i WA OTRE L, TRENEO HAG ORI HM D Y™
A eitia) arabica 1 30.0mShL Tk SIS A SROAEIRE, KRR A AT 2 EFEY HM D HM
W wive x R 2 19844 LUK, BHHDES . YG
1988 OB s #h, ' 5% YG
1989 1/21~2/14 7Y 8 ~10keBW R Mﬁgggggﬁﬁﬁgw WREHIIC £ & %> T AR Y6
LA . 19830 BURBISIE L C Lo MIER DY, RIMICKEL 5. Y6
1990 1/25~1/31 77 eI i ol Stk b oh boVE, ek GefEoL) 2,00 YO
5~6H gcija:;:aﬁa?;;? et sp. FRE) ER OB R KR YG
6/10~7/ L ga‘t)mji:i: u):lgr:zta & KEFH YG
Ai4E e— 2 BBRORMDES . YG
1991 3/24 1151 e/n c‘l/t}ja; auberosa 2 4. 5muShL ik FRAATL 3% HAOERERE Bamwng” HM D HM
A Al 2 36. InnShL. 7ok WAL HADTERE S, [AEEE" HM D
A f " e cons) Pdgetrum 1 #/31mShL 7ok P/ o A QWM L, \LIIRLHO A AR CHTEE" HM D
goﬁis ?Pﬁncticulus) arenatus 1 33. 2mmShL 1 L KA /& RHAOI R RE AExBwEg HM D HM
%;Z;f;;ulw dacna) mazima 1 110.5mmShL 1ok PRI i BAOHRE RS, OAHDHE" HM D
gojlf;nfz’l e >20  40-50mmShL ok KNI/ 5 RAOFRERE, REOARREBRAAGCRDEE" HM D
W0~11A 33 - OBl 2 % T L3 AT Y6
l0~118 erajl i argo Tk & B AT ~ DM YG
O~UA T this rhombus $90, EHAE & B T WS Y6
~1g A7 jafuj vidlaceus gracialis PRE E A, TR 2 AT ~ORE, B YG
118 T3 1 Tk BPTR i FRER () % A YG

Ocythoe tuberculata

12H b4 TAAHA ¥k g MR BT ~DKHE, HAEHEE YG




TAhAT YA

R B g R K (10°CLAT) 29RO L, A%

12020~12/3L pysnchiostegus japonicus OB LEENRLND, 19636 1 ~3 A, 1970120~  YG
1992 1A PhHT YA O 1971E 1 IRV EROBRMPBEDH ST 0B,
PEARD . AT 1| G O A7 N I
9A Sthenoteuthis oualaniensis 1 [ 20 E O E S KRS OR MBI L DRI N S, YG
9H FEA A [543 RFE SERBEING, YG
BRANT R XHXA S T = B ) B i A
104 Cranchia scabra 1 AR SR 2 (i) Yo
254 5 : / N N
1993 k3 Hyperoglyphe japonica ik i T 3% oK TPA LIS, YG
FAA AN TR F BT 8 ~19
1994 6/8 Architeuthis japonica ! 335maML (BENE) e 3
8 H FEA A UVE S ] v R IR SRR I N 2, YG
FYTALE . s ;
oA Hirundichthys oxycephalus PR X it R I8, SRREEND. Y6
k=3 A&4 R EFiE KBTOEEFEL 25, YG
- SRR IYR . o AR ] BT 0 . .
1995 9/11 Rhina ancylostoma I 205emTL ,83kgBW E B N e - YG- SA
rFE o5y B . N N e .
9/F~108 Stomolophus nomurai £ B BERRPTICARKE, BREOBRE SRR ELT. YG
10 F 5 p0oBE iR, EHAE, 5% 1 FEE oL KBTI, YG
PR Pa st " X s . > - - 38
1996 1/24 Conus (Virgiconus) lividus 1 38. 2mmShL Tk AT AIL BADIEEARE, REEA L U Tkl R HM HM
6/27 ;S;I?SC;QZGZ,;S 20 128-194maFL LU @ FATH B b U I IR HAU R YG
IAHNA Y STy - 3 39)
10/16 Hydatina physis 1 37. 5mnShL T E KR % BEOERERE, BFEEAL LCLORT 2E4ER HM HM
Yyyuh4 . . N . . -
WA e stoma AR E 99 2 1 AR Wik S RIEE NG, YG
12/11 XYrLeEhD 1 59. 8 mmShL i1k B i YRR ERE, KRABUHEO HAETEHEEY HM HM
J¥vYED - . - o1t e )
1997 6/6 Decapterus macarellus 100 165-250mSL W28 B, AR T I AR,  100MEGIE YG
Ve &ARdWESY 5. 0mmShL, . \ . ey REDEE LR, F v 4 1k % R Ophidiaster
8/16  Sulifer ophidiastericola 2 cemShl. et ORI BRRANE L e AR HM HM
AT aHF R , s A% 2 ETOILITRARME 2 < 3 LEIC X ZRBRET
8/21 Carcharhinus plumbeus 2 200en TL, % R 25:) Yo
) A7HHu . . R .
8/29 Decapterus tabl 50 219-273mmFL FHRF W Aok i 14 T 4 e gt g ic KRASF, SORANE YG
4T FHR RHEAR H BT ST S
8/30 Galeocerdo cuvier 1 140enTL i BN Y6
9/9 VFEA D 47 260-540meML Wiy h MRS T HrhpyiokBFEN D, YG
BV F . 5 [ i
10/7 Katsuwonus pelamis 64 510-605mmFL HRE @ REMigiR SRR YG
vadfray 3 ] b 4 55 i 7
11/20 Nemipterus bathybius ANRISU X 2 fE il Di (HKE) Ao Bl IBRRET S~ KBTS NG YG
4 P KGR, ERC X 20 R20IKL
B A5 I = B H A A I T b MR TR AT 15, Y6
FUHANY o — v _al)
1998 3/11 Trachipterus trachypterus 1 171. 5emSL SEE R IR O YG
=Ry 13. 4mmShL, - ) RTETNIN " - )
4T e eata 2 et oL KEEWOHAR  RAORMEIRE DARLE HM
9/2 il 147-189mTL ez B KRR YG

Auxis thazard




Ny ahdFx

9/h~9/F Istiophorus platypterus #7200cmTL 2B & W BHEL AM (BRERTIEBR) YG
VLT = ; ; ;
11/24 Flagatis bipinnulata 6 360-445muFL PRLE 549 Bedih bl YG
1999 2/8 V2979 ) A A i EMBRADLRE KB ARSI THES 3, Y6
Regalecus russellit
5/F~6/TF 7V#ta (LL+I) KERIVEFEL WS, bU» IHRRKTR YG
vy , R g . .. .
6/7 Lagocephalus sceleratus 1 587mmTL Al E X S=apitiisc Ak HdR TSI kBT S 5. YG
Y R " ! . y . - ein
11/20 Carcharhinus leucas 1 270emTL icel RFITE G ISR F S5, YG
Y ANNE P X, R N
RY Aluterus monoceros P RFIHEE KIBT DG YG
vaygnRy s N -1 L% BT . y ) -
Lagocephalus wheeleri HOE WL LR 4 184-C1, 83458 (20kg A/ H) & KBUKIBT YG
2000 @ m T — oA ;ﬁ;a 2H TR, RBHOBBTON0
VArEab o p 2 Hehip~ 3 F LA MEE U X8 1 I & 2 IR EE
1~37 Hippoglossoides pinetorum MK E R L 6 & BT~ D 7K VT AS KR 3 YG
4 P 3 F B alm el T 2 TER, MtRRIC &
2 MEE Be, FETRHIDTOREE VS, YG
XYY 5H : . B A N
4/8 Carinaria japonica 1 £9100mmTL Y ] T BT ACHINT 2 R SA SA
/a¥yy= 2 4 1 P 22 il 2
675 Prionocidaris baculosa 1 2 TR R 5 SA
6/14 Jaxywy= 1 # oW TR SA
PyRIFR Y - - B 5 b A
6/15 Rhincodon typus 1 £9600cmTL T (RS K AR B MY 2% 5 b e SA SA
B A R . . — e T
6/21 Squatina japonica 1 §9100emTL ki KR FI BBt 5 SA
\ o v¥ventyA . " N T
6/23 Callanthias japonicus 1 #780mmTL 2o TR E S S PR Om SA
Pt . ) A . .
7H Dasyatis matsubarai 1 #7100cmDW MENE@2E TR Btisk SA
MRV ) Ha - e .
8/5 Mastws lanceolatus 1 #9300mmSL B2 TR TR Bt5G SA
8/12 YEVINTYA 1 #9150mTL # b TR sk K HS0m SA
. Yy EmRA (2IL) . .
9/12 Scomberomorus niphonius M L Bl <. YG
9/20 B A R 1 #950emTL ARIEVD &8 2/ FRAWE I Bt SA
., FPIEVHI . g 4
9/26 Canthidermis maculata 1 #9150maTL EERY [ SA
T = By A e S 83 .
O/F~9/T s tonggol i R WikEEICKRAM (T CRIL 0008,/ # - 1) YG
9/TF TFEY T IS £ 5 RS AT~ KBRS, 19954 DR & b /L YG
9~11H 7 RIINK T EHE & B EREIYIN L X YG
2 TEIEVHT 1 #9100mnTL EEHE FKEER 1 BT B e SA
/ Yoy 1 #7200u0FL EE JCHEER F AT B M SA
10/5 Ry A 1 #180cmDW YR EM 2 TRIm SRRk SA
10~12H WL LK HESZRE & Ak YG
FES= B2 " o RO T 1
1176 Cirrhitichthys aureus 1 #J100nuTL A T A 5 SA



— GE —

BANT 5

1/6~11/10 Acanthocybium salandri 1~4 EHEHM B L AR SA
sakrerdayg = N )
/10 Scatophagus argus ! 250mTL B KET = R B e S sA
1/13~11/14 B= A% 77 1~4 TE B B Wik IC A8 SA
. FRI7T o A N
11/16 Diodon hystrix 1 i v P SA
xanz7ys Jope— < o e
11720 Arothron stellatus 1 450nmTL ficice RIl@E e SA
NIV T i 124 = < ) he L oA N ;
11/24 Sarda orientalis PR E X i i T 4 2 r §EDSKEKEHT (16, 000, H) YG
YHF 7 s — N .
11/27 Arothron hispidus 1 400mnTL E 48 KHEER = BT BF A 5 SA
oA bwrg e $ o .
1729 Manta birostris ! E iR BB SA
12/1 kx4 1 #I500mmDW & R BTk SA
2 2 moB W, B, IR GEEK T 8 FT——
12H 3 p0BE 3 x4 R TR IREST D3P YG
R xAh R,
Loligo (Photololigo) eduris * 2 RO Y6
. T2 7 3 s
2001 1721 Arothron firmamentum ! Z200mnTL, FEIER BT o S SA
1/22 F 7Y 1 300mnTL S BN FHEER T T R 5 SA
1/24 e 1 300mmTL s EE R R SA
IERYA Rk B i 2
Ostichthys japonicus 1 300mnTL, L Bl S SA
1H R ] Virgyh o1 bk < YG
wbhL# HeseR & i YG
NIy e S hed .
Auwxis rochei £ B RITHR KE AW YG
55 AV - e N § bt S e etrid - s 4 5
2H Divdon holocanthus R, T h R~ RIS AECKSE, BUT, TEMICARL, CrREHD S, YG
5H TN XA D VLY H Lo AR E L TR Mk <. YG
Vb LB et & B KL LA L. YG
5/F Jaxyw= [ RN, LRy #cEnEN ] MEsEmEas Y YG
N FrIEA . " b E e :
676 Evistias acutirostris ! 250mnTL EEE () TR Rt5e SA
N NFEAH - T ST 2 b b b SA
6722 Sepia (Metasepia) tullbergi ! E SRR R
6~7H NFAH >] K FeF Y AR AR BT TE, B, & X Uik E HER HM
A¥ . e a HE e b
7/10 Rachyeentron canadum 1 ¥4700mmTL MRS E# 2 FE R R SA
7/18 Ja¥y o 1 B oM IR S SA
7/31 A¥ 1 #9500 TL ANRIRO & 48 2 TR Rk SA
7H $7 7 7 R Pl - AKX FHE A A YG
9/10 Ja¥ywz 1 i@ LS SA
9/22 A ¥ 1 #9500muTL E R SN E e SA
R ZeRro (fif) Xu L s ' 2 ) 3
9/~107F Thunnus thynnus orientaris PHEEE - L WSRO AR T SRRHMEND. Y6
a7 (B PRIEEE - EEE | TREERO T8 SR sns " YG
10/4 AF 5 #1100cmTL AUECE 218 FBE R SA




10/5 ¥ 1 £9400n0TL ABECEH 28 TR SA
777K , e BRHOSG2HE, HAREIRG, bk, FthoEs»#n
1A Primovula (Crenovolva) tigris >1 10-20mmShLL oK RETHH G Rl B T200548 3 TRk L T 4 BLRERD HM Ph HM 1-5
LITEXIYYE tre L N
Phenacovolva (Pellasimnia) gracitis 1 $930nmShL 'K BT & R BRADEFEHR, OREMER HM Ph HM
R=F XYY G s kg w  RAOEGEERR, BAECEIME L, 20054 E°H
Phenacovolva rosea >1 #930mnShL L RIHHEERE, B Wi L CAE B HM Ph HM 2-9
FrINF FEAT -
12/12 Naso wnicornis 1 500mmTL e ] T~ BE i A R 3 5 SA
2002 1/10 Yy EY 1 14lemTL, 97kgBW BEERE TR IR Z TN SA Ph SA
1/F AYEVEY %3 e, L P, ek mE” YG
=% N N - -
2/1 Alopias pelagicus 1 350emTL = B TR = T B M YG
- FAzvEIVHA s gy :
2/22 Crenopleura hudwigi 3 HE TR AR PRI BERISOm SA Ph SA
3/12 RS L] I 750umTL, 21kgBW atice | R SA
3/22 AAZLEIIHA 6 T B/ TR EI R FRARKBRFI80m SA
o L% V] o N
3/23 Mola mola 1 814nmTL, 28kgBW E B R SA
YONERES crmmg ; T 2k
4/2 Desmodema polystictum 1 175mmTL B SRR R S i SA Ph SA
tavErs¥a i BARZH AT
4/4 Hapalochlaena fasciata 1 "ok BETE—-F YG
4/k 77 B AROIMBEME~OM TICt, w7 788 o
: Takifugu porphyreus H30~0DE FL, RERUIBRINS,
“7 .\/7 2 5 A ¥ H P .y Z 3 § Z 3 g
5/5~5/T  coromabis saira 310-315mnFL # b BIF gk TREH THERENCRREEE, SRODATICED)., YG
v F 7 (BEHTFR) - . s sty R ) 3318) ; HUMZ _
5/18 postlarva of Ateleopus japonicus 1 185. 1 mnSL b %] ST Alies EHEANEIE T D HETE % Wk YG Pr 185201 5-29
5/20 Ja¥yv= 1 # oM TR SA
5/29 NFA R 1 E M BT A T A SA
PANES S A N R . ) B
5/31 Phenacovolva (Calcaria) longirostris 1 %940mmShL i 3 R RRE REOEEERA. HAETRWNE HM Ph HM 2-14
6/3 Ja¥yy= 1 o TR L RE SA
NFvea R
Odontodactylus japonicus L # TR sa
FHrHL T " ; e
6/9 Trachipterus ishikawae 1 496mmTL T A AR BT S b 5 SA
NP4 A 2 TE ERE G T = e S SA
6/18 NFAH 1 A A ST 2 it SA
ZohAY YR - ; ,
6/19 Carcharhinus falciformis 1 980mmTL T b d- S aiete b SA
6~7H A~FARA >1 oK REHE 5 S8 O XEETE, 95, B XUk HER HM Ph HM
7/1 NFAH 2 paate] R T A 3 T S e S SA
7/5 v F 7Y (IR 1 258mSL R w s AROPEREECRER S, Y YG Pr s
7/7 NFA T 2 EEE B AR S T = e SA
7/11 NFA A 1 E 1E AR T S e o SA
7/16 NFA A 1 S AR T R Mt e SA
7/17 NF Ty 1 # oM TRId RN SA Pr SA
7/0  TYBITRY 1 #10naShL # ok Wl AR B0 AR SR, H AR HM Ph HM

Pseudosimnia (Diminovula) punctata




7/24 Frazy Ry 1 #910mmShL oA WHiE Yy b e BAEOEkE R, AT 2MEEGE HM Ph HM 1-3
7/28 NFA S 1 B B R R SA
NP R ., e e .
7/23 Carcharhinus brevipinna 1 720mmTL IR X8 2 T EH RS SA
NEYA (HER) : . ; ;
7/2 Sarda oriensalis $9250mmFL 2 R SWEBEND, YG
7/26 FUINE 1 350mmTL W B AR BT B SA
ATVFTRHA . N X 5 e
8/10 Branchiostegus argentatus 1 400mnTL iR BOREISCLET R EME BRIAEE60m SA
8/12 NFv e 3 115mnTL AR E 2 FE EfiR, S EFAT | A", ST 2 MSmE SA- YG
Va4 ray MR EE2HE BT SHE YG
guZdLer‘?einia berycoides AREFER R Ea BEAO RO HIL. Y6
8/17 FrarirRy 1 #910mmShL [ RPIT T HE A BiEO% k% 5, BAET 3#EEE HM Ph HM
9~128  xFEVIIH i REL R 19955E D RiE & O I (BEURLIUE T3 RBIBRE) YG
10/16 FIEVHT 1 250mnTL TR (548) TR A SA
NEZFEAL . .
10/18 Heniochus acuminatus 1 80mnTL EEWM BT R S G SA
sak 57y . . N .
Carangoides ferdau 2 300meTL E B 0 S T 5 B SA
10/29 P yRIH R 1 ¥9700cmTL S FA R H BT R SA
10/30 L) 1 102emTL, 41kgBW E A SRR = BT 5 SA
10731 AX 1 #9400mnTL TE BHE RPYi@Ehss SA
11/1 NFZF A 1 50mnTL EEM B R Y S RS SA
11/15 FyINFE 1 350mmTL E B 43R B R HT 5 SA
11/17 FIEVHS 5 250meTL b THIH & 5 bF— & B SA
11/18 rukRerY a4 1 250mmTL SERERE R T S R SA
11/21 2R3V I 352mmTL SE R 5 R R e 5 SA
A N = B o 3 34 e 4)
12/2 Liparis tanakae 1 560mmTL Fo I RPN YG
FyvInazy . —— N
12/3 Ostracion rhinorhynchus ! 260nnTL L NHER = ST 2 B 5 sA
eV , - ; e OMNH-
12/18 Brama japonica 1 200mnTL E B B AR Ry S i S SA Pr 25892
NYPTIA 1 100mnTL EEM B AR Ry et S SA
12/28 Yy erEy 1 102cmTL, 48kgBW IR TR E Bis 1 SA
128 ks 2% NRIRU =2 Al KAMBBEH, BREIND, YG
FIEVHT 1 oM ENE YG
[SES vaynRz s fll b T 355 ~ D 7K 5V T RS KR YG
2003 1/2 Yy vRY 1 100cmTL i1k TR B L S SA Ph SA
1/8 NFA R 2 NN X2 TR By IREEIOmM TERIH SA
1/15 L% ) 1 100emTL T E AHEHE 1 BT R SA
1/22 7I4a 1 300mm FaR Y JEAMHFIRI R RRART B H TIRB SA
VY ERYY I . I o -
2/4~3/28 gy covolva recurva 1 #930mmShL ok BPIH i AR BAOEGRFER, DABHIR HM Ph HM
2/26 2 vy 1 97cmTL, 43kgBW ki RFI@ithsE SA
w AAFT . KHER AR Fi~ . ;
2/E~2/F  f odytes personatus K930nm/TL R it T 5D O hift YG
3/5 FrUY4 1 300mmTL EiEH B TR SA




ANITAL

3/12 Zenapsis nebulosa 1 300mmTL EEM SRS T S 5 SA
3/20 A AN A 1 500mTL @ M s SA
3/30 NFy v a 1 INRIEE TN 248 2 iy YG- SA Pr SA
3/31 LERTA 1 300mnTL EERE I A T T SR S SA
4/1 LAY A 1 300muTL EEE BRSNS S SA
4/11 FrIYA4 1 300mmTL TE A BT b S SA
R=AT L% = s % 4 o .
Triacanthodes anomalis 1 53mmTL NELJEE OF 24 2 1 TR Rse SA Ph SA
4/12 LS rEXRYYE 1 #730mnShL # K RBFhiss BAROLEERR, BAMET2MEE HM Ph HM
4/22 Jaxyvz 1 oM TR G e SA
5/2 FUHANY 1 ¥ E R HEE O, (EsRiRTEgckEy YG
5/15 FHrA T 1 800mmTL EHEY TSR SA
5/19 PIAT 2 896maTL, 310gBW B SRR BT 4 Eth SA Pr SA
5/20 NFAH 2 £950mmML EEME BRSO SA 3-20
6/1 FUHANY 1 720mnTL i1k B e LR R HM S HM
6/2 FYHANEY 1 PR XM B i e (W 118 A e T & 215 YG
6/3 YRS 3 E i BRI S 5 SA
7YV FIA 272mTL, 51gBW M B D T S i O SA Pr SA
6/5 HHrHS S 2 i LA N S E 5 SA Pr SA
6/15 Nl v 3 NRIEEE 2 TR S B K25 ~30m % A H I BRI SA
6/21 NFyea 3 AR XY 2 PRIt Bk IKEE25~30m% Kb I SA
= 100. 9emTL, . .
6/22 HHrHY S 1 B526BW EEE S R S SA
7YV FA E B SR M S SA
AxTUR 1 100mmTL E M LHHDER AT B SA
NFvra 2 ANRE O 2 2 1 TR SIS IKEE25~30m % WP I IR SA
6/25 YR =] 3 AR ER 218 MR IR JKIR25~30m % B I BRI SA
6/29 NFALH 1 EEHE B R S G SA
6~7H NFAH >1 # ok R ¥ Rk AR D ZLRATE, 9, & L Ok E R HM Ph HM
7/3 FUHAND 1 R E Y R HEEE N, MRRAR TSI KB YG
NFE ¥ B . L. B .
7/7 Erythrocles schlegelii 167-228mnTL hRlE & BFm RS, AREETESIOKEB T YG
7/8 NFEAH 1 SE T B B M S SA
By Ravzxy . " - . 2TV, TUHRA s LCREIREE R, AU TS
7/11 Cubiceps squamiceps 73-96mmSL PR X4 R i) kBT E N YG
- YehbAYX " e gaa e
7/22 Melibe japonica IR X 2 & % TEIN T % &AM SA
o= VISR T - ey R 135 1 R
7/25 Platax teira 1 #9450mmTL S 1ER KHEE R WO BRI TR SA
v A4 \ " S E R
Paracaesio xanthura 1 315mTL L2 it R Rt HM Pr HM
25 rExA - e . . .
8/3 Aetobatus narinari 1 150emDW L ISR R A SA
9/3 FYINE 1 350mTL I BB ELAT S SA
HF7T - W
9/18 Lagocephalus inermis 1 500mmTL oM T B i i b 5 SA Ph SA
TX¥Y ) HA Lo T R .. = [
Creseis acicula 7.,5./”,/‘}_,7 b AURHEN LS TR TREIN, v I ADMHSMEIMET YG
9/22 R 1 192mmTL EEH B BT e SA
. ~ . . Y T N ~ AY . [Y



» Vaw sy e g T OMNH -
9/23 Prorycombus petersii 1 258mm T i A B AR ST SA Pr P25899
9/21~1/8 ALIFVEFRXYYVI 1 #930mnShL iz S AR K3 5 RKINHEA A IS CTREDOEEE SR, HAMET3EEH HM Ph HM
FAVESHT _ s = - . y
9/30 Pseudobalistes flavimarginatus 1 450mnTL A AR RUHT P A S SA Ph SA 6-38
NI ANK . P
Cantherhines dumerilii 1 ETER F' s SA Ph SA
LIHERSY 950 E B R idse SA
9H RUEL S DR #1100cmTL TE R FIRAR BT M RO WikEMI A8 (5 ~6 B H, %\ [I320RA1H#) YG
10/10 NFAH 1 E B IR b SA
IFEAT AV . ; et e
10/14 Scomberoides (ol 1 147mnTL, 20gBW E B B Bl R S SA
sREITY 1 300mnTL pchis B ARSI S SA
yHY - PR
10/16 Prerocaesio digramma 1 200mnTL TE AT I 28 M 3 e 5 SA
XFrELRY A - N , . R .
10/25 Cypraea (Luria) isabella 1 35. 0 mmShL, #® K AT R ES ERs S HH O AR, 1AM 4 kE HM D HM
INLaAHATA ik R L s KEERA, fhTh R HM Ph, D HM
W0/ Hp~12/F 2F X757 & B MBS YG
- ) A A . . o N = e i e
10/7 Janthia (Violetta) prolongata #920-40nuShL 7ok Frilisii ik, JHAAR, TSI KRS HM Pr HM
;Fo‘r/pi i)zcz;ca T oL it s i, HEANE, B/ RICRBEE HM Pr HM
R EVE DN s s 1 .
Velella velella Tk Finnk For ik, RH/ANE, 06/ o BoRE HM Pr HM
/1 A7 FHR 1 110emTL #H b TRIHEA Rk SA Ph SA
. F I sy e g 12 b s o - 48)
11/6 Parupeneus multifasciatus 1 250mmTL & f=uliptyed Pl o i TR AN R D A AR YG
11/10 VISR 1 400umTL S B AR BT S E SA
11/23 Sz I 100emTL LR Eedp b SA
PFLIHFERTNT 1 34. OnmShl, i A #iti R H i oE IKH ORI, KRR O HAN T 3k HM D HM
suFEFRYYE 1 22. SmmShL # K AT REA 5 H A BHO SRS, AR CIRREE HM D HM 2-8
’ Y ,. LT S 2 - kg
11/24 Zanelus cornutus 1 £7100mmShL i K R E Fks s bz G %4 HM Ph HM
PES S AR | Y HEBOEERE SR, HABDEE, 2004483 5 THEEL _
11/29 Phenacovolva (Turbovula) brevirostris ! #930mnShL & K RITH B THER HM B M z-1
9T FHA . ;s 5 . ; A Ay -
1A Primovula (Sandalia) triticea 1 #710umShL # oK fdibeptat WHORERRR, RAABTEPR, HM Ph HM 1-7
1/ F~12/9 AvF kit ) B FHOE BB EHE - AR, YG
5 N g Fihe) Sk 2 K RO g . 49)
12/9 FATRYA 1 446mmTL WO (f;%%ifﬁ@i;%—ﬂ FHE BB GO R YG
12/14 K7y 1 337mnTL il TR B SA
12/15 YIerRy 3 130cmTL E R KEER H BT 5T SA
B4 - N ; I
12/17 Flops hawaiensis 1 889mmTT. i 125 7P O 4 T S S SA
12/29 A 1 400mmTL SElER A T S S SA
AN EES E S~ , . [N 5 ot e B O [ A _
12/30 Cypraca (Purpuradusta) fimbriata fimbriata 1 12. OmmShL. 1 it BTl i B OFERR A SR, KR o HANYE THIRIsR HM D HM 3-15
R=A b ATF " on T S~ 1 30 1 LM E i Roned » s, L & EEHHAMNT ERE,
12H Vexitlum (Costellaria) rusticum >5 15-25unShL w® e~ it KhgEgINE LAk D, HM D HM
¥y FHA < EANS T T DA MS B ooy, LIELIERE - SR
Strigatella scutula >5  15-40mShl, P BE~RMNRR o g s s 5 kD, HM b HM




2004

ER

1/10 Sphoeroides pachygaster 1 252nmSL i TR EH S SA
FarFarrd & i :
1/13 Chaetodon quripes 1 100mmTL EEH VT AR T R it S SA
1/16 NFEF ) 15 #1400mnTL el FPTHHR it B~ IR AT X h B, YG Ph YG
1/18 v F 7Y 1 810nnTL SE KEER = HEET B SO YG Ph YG
ryerEY 2 500mmTL EEMA KERER H BT # P e SA
FuIYA 1 400mnTL E B R R, T B i S SA
AHZEA 1 400mnTL E B/ RHER = RRRT BT e 5 SA
., NFETIE - -
1/23 Psenes pellucidus 1 455mmTL EEB R = Rk HM Pr HM
FUIT4 1 315omTL EEWE T = RHE HM Pr HM
VSR F 1 240mmTL TE it = R HM Pr HM
1/25 R A ) 1 500mnTL EEE KR T BRI A S SA
121 Vavrwsund 1 #1353enTL S ACHEES E AT 2 5 sA Nt
1/28 <V EY 1 115eTL, 95kgBW B PRI S SA
1/29 7y a 1 250mmML Vo gsh il i BiE () HM Pr HM 3-21
h5ALA o [ -
1/30 Dasyatis violacea 1 105emTL, 405mDW Fat KRR RS HT BT L SA
1/k~1/h hyA R D) WO %58 L WA BRE KBTI < YG
2/9 ry<ev Ry 1 #9140cmTL H B TBE I Rk R k& BB SA
2/11 IERSA4 1 250mmTL M R T S S SA
ayrzs 2 250mnTL [ TRIH EH B SA
2/20 FLry4L 1 400mnTL T TR T S sA Pr R
Ly Fe e FTY . —_— 3 . , OMNH -
Ateleopus purpureus 1 475mTL AR X4 2 TR Rt o REMMIPE T E N 5. SA Pr 25086
. TYATHT LT N " " U
2/27 Cypraca (Brosaria) poraria 1 T L¥RsE KHAIL/ & BE O & RE, ILORAL TR HM D HM
3/9 2 ViR 1 82mTL, 27kgBW W TG 5 SA
3/14 Y FTY 1 749mmTL AR X4 2 8 TR B KEESIMATE TERI X 41 5. SA Pr
SN 2 oy . N
3/21 Toxopneustes pileolus 1 K (L) TR 5 SA Ph SA
a7eixye #9400onTL, 1.3ke . . :
3/22 Seyllarides haanii 1 BW K (i) BRI SA Ph SA 4-25
AAA T . . : _— OMNH -
3/30 Thryssa baclama 1 95mmSL TE B TR R T S o SA Pr 25893
YANERE A E B R 4 T 2 e O SA
4/4 FVIYA 1 500mmTL EER S A T SR SR SA
4/8 Ja¥yv= 1 oW DR SA
X7 A4 v HO—H 3 ; o -
4/10 Faviidae gen. et sp. fid2 i IS Rl RS E R 5 AR ICHERE, BI85 KR 7 om HM Ph HM 1-2
TFLIGETHT 1 49. OmnShL B oK i BLE (e BN % RE, XREUHOHAET4HEEE HM D HM
413 VR4 1 250mmTL ® oW TR RS SA
VY AFY YA .
4/14 Antenmartus scriptissimus 1 230mnTL ANRUR TN X LR #ifi BB R0 HM Pr HM
4/30 Jagyw= 1 2 LA SA
4/0~5/1 YUEIYIVL 1 #30naShL m ok ErhEERnE D OEERERL WE2ZAIRCRRENLLOLE- gy Ph HM  2-11

D £ 2SR




4/th~4/T Fv 754 1 o #Kiti LR FIRHE 2 & J 47 DARBRE0~T0m THRHH HM Pr HM
A I y . - s ; ~ 4
Sargocentron spinosissimum 1 z Rt LRy RIKT 3 717 DARO0~TOM TR HM Pr 1M
FATIHA . .
5/11 Caretta caretta 1 #9450mmCL T E FHH I b me: 2= HM M HM
5/12 YANESE 2 S E ERETE T SA
5/25 YxF I 1 816mmSL, 920gBW  INEKU X821 TR H Esk SR BESOM A SA Pr
5/15  7UVFYE | 500-600naTL # K RPHEHEMGE  AESmiEREEK, C 74 HM M v 3%
A CTHRARRATA \ e 5 [
5~6H Stegastes altus 2~3 #1100 TL ok LR KRR R o CHESR HM Ph HM
6/1 grz,,’ja’sg RO~ PHE 2R B, SRR, TR0 L AR~ AT YG  Pr, Ph YG
VR HVA itk 3] R SPOREE X N, DD L AR T~k YG
6/2 7YY FrE 1 350unTL TEE E R RS A, LDk & RGBS ~ kIR YG Pr ¥G
ISR 1 s ER R B T SO SA
6/4 AHTHA 1 114mnTL iz M RN HM Pr HM
A7 R EFE T - = ; 4-21,
6/5 Thromidia catalai 1 370mmR "ok Fkiti A B 4 5 HNA EDKEAMTHR HM M, Ph HM 428
6/8 YANEAE 1 EEME B AT SRR = EE SA
6/8~6/10 ATy 1 275m0TL Fk LA HSE HM F HM
wA4na 1 410mTL oW sk HM F HM
eI ITY ey
Aloctis indica 1 885mnTL W A AHBMSE HM F HM
6/11 7)Y FA 1 538mmTL Pl E X8 EPTHEIR B, W e As & IR T 5~k B T YG Pr YG 5-34
2F7YYFYA o ; _
Tt evistates 1 397mmTL S BRI SR HM Pr HM 5-31
FThred " " ) _
6/14 Lophotus capellei 1 101. 5emTL B TR o iR HM Pr HM 5-30
6/15 FYHAL NG 1 115emTL EER TRAmE AL SA
6/16 FUHANS 1 960mnTL, B it L% HM Pr HM
_R=P Ry 1 #110mnShL S BT 5 B AR BREOESZSER, RGBT 3 #HER HM Ph HM 3-17
6/19 THreH I #650mTL g 2 RPT, WA S, L0 L W~ B YG Pr Homz
V54 e S 1Y n -
6/23 Sacura margaritacea 1 #9100mmTL B oA #Kiti RS . RERIMERTIREREICHET 5. HM F HM
6/24 NP R 1 720mmTL RIS R 2 ALNTEE BB i SA
7FFYRIA A . ———
6/28 Stegastes fasciolatus 2 75mTL, 64mnTL MHETE KEERRA TN BidsE YG Pr YG
6/29 NFvva 1 INBUIR TN 44 2 Rl TFBE T & Rt SA Pr SA
6~7H NFA D >1 B ok RPHTH 5 S Ane BABOZHTE, 5, &XUOHEEHER HM Ph HM
7/2 ey AlEo— il F 24 R SPWEBI N, LMRH & RIBMESTS KB YG Pr
Yav sy e 1 21 1naSL & M PR Bt SA pr OV 63
TV Ny g e N A TER( > -
Maja spinigera 1 62mmCL fege | BT AR T 15 L Lo AKEEBO~100m CIRIH HM Pr HM 4-26
w7y 1 383mnSL #9oh BT R S SRR Y 100m SA
7/7  ax7IvEvE 1 L %48 B, WS, 7% 00 TS ~ kT YG Pr atss
HUMZ
FYHANY 3 R E X EPR BEE R, DA LB S~ KT YG Pr 195639

195641




7/7 NFAh 1 R A0 0 1T = e 5 SA
7/8 EEE I ANRUR TR %4 2 7 V138 7t 25 Lt ot SA Pr SA
tryaergFALrg y " L i e -
7/10 Turactichthys steindachnert 1 365mnFL iR TRBRTD / Eise WK EERIT10m SA
B4y FrvIBo—iE p e b
Euplectella sp. 5 #9200mnTL (I Fril Wi/ Bs s KR 10m SA Ph SA 1-1
712 ;?’nfrfa:w ata 2 255mTL, 257uTL i Hetid » HM F HM
7/15 A beErA 1 120cmDL, 200cnDW A E X4 T B i YG
N6 A4 1 957mTL T R sA Pr O -
YyvAIve CHE y
i Ichthyscopus lebeck sannio 1 398maTL 2 TRl SA
7/21 HhFLTY 1 i ] Rl WIL3 7 At & bl i i ~ kg YG
7/22 AKX 1 #9500mmTL E B RIS T R 5 SA
7/24 nryya 1 ARIEER 2 R Rt SA Pr SA
BT A I ST B S oot 7L
8/4 Tachypleus tridentatus 1 700mTL jE ] AR S R SA
8/7 Nt e 1 NRECEH 2 FBETS R SA Pr SA
TIEVHT 9 #950mmTL P | TS 5 hiF— L8 SA
EFFYFYIE . ; S g A A FHNA L (KE2Am) TAA 7 b M7 e b FOWRE
8/9 Periclimenes soror 1 #910mT1, ook il B s IE LT b0 %R HM Fh, M HM 4-24
8/22 S hy 1 200mmTL E R B S T 5 Hob S SA
' TIVYXIHT , N P TN - [N 2 , eSS
8/23 Cypraca (Blasicrura) teres pellucens 1 24. 6 muShL B K Fili B Sk KA 3 Ry TREDIER % IRE, HAMHHE HM D HM 3-16
8/23, 9/11 Ay jic3 200-300mnTL #H oK Foti L s e A T H A FCHIEE HM M HM
v X4 i3 250-350maTL #® ok AT B st 5k £ 5 H A HTHLE HM M HM
RV AT ARG ; o : e
8/26 Labreides dimidiatus 3 70-100mnTL. ok #ili BB ok FIRME 2 Ky THI% HM M HM
FUSVAIXRXTA () . . 3 AT /i % =
8/29 Abudefduf bengalensis 920 10-20mmTL b HE AT/ & 11H & TIcK20/8 4k % iR HM Pr HM
. rassy 74 () . . st e
8/30 Lutjanus russellii ! #30nmTL (L] et L/ HM
9/2 TFIATAYE 1 100mnTL # b FRHABAN HM Ph 6-35
9/3 FRE7Y 1 350muTL i TR R K PERIB0m SA
9/9 Ja¥yyz 1 ik Forki AR B st o HM F HM
VA AT - SRR
Amphiprion clarkii 1 B K ki B Rl s B, REE25m AT T HM M HM
FrEARZ N . o N
9/12 Pseudojuloides elongatus 1 e FRT b Bt o KM 2 X CHE HM Ph HM
A7HATIRRT - ) s L . - CHE 5 s e o y
Bursa gramdaris 1 34, 5umShL i FKiti BB S HB DR R RKRRE 2 A2 TIRE, BAET4EFR HM D HM
LI NAXX YA 2 #9100mnTL B oK Kt R R KR 2 X THE HM
9/17 vy 1 WM AT Rl HM F HM
9/19 [ 2aE 1 99mmTL SEEM E D SRR S SR SA Ph SA 6-39
- YR 7Y 5 e sty s ot
9/23 Torquigener brevipinnis 1 66mnTL ek TS R MY S 5 SA Ph SA
9/27 vy 77 1 810mmTL Wi 7253 & atafles i 45 YG
ENF 1 #9100mnTL [z 3e ) P AR T R A HM F HM
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R = BT 2 & KT IS 42 2 AUIRHE B L ONEMtids 6 kK

9/28 Cypselurus hiraii i LR AT, B BETEBETIC S 2 BINENIC L ) BE 3 EIKRRE, YG
ST IO LR E EAERE T ERY TA FE A0S
ST AN Lar st |1 8137.2% TH ot $ 1z, BV P A ORI ET, bl
9/28 Cypselurus heterurus doederleini " T gy, RIS zpzig a)g}zié){g TlommiE & A Eho s, HmfErE Ya
BYTANEYA B SE B AR, YG
10/3 YRR F 1 500mnTL. E B BEMIAR Bl T SA
VAT I e T St i /1 .
75 Albula neoguinaica ! 405mmSL, EE B SR 5A
10/7 TFIATAVS 1 255mmTL EEM B RS BT EE SA
byvaaq 7y pr— . S T 2 ey £
Carangoides chrysophrys I 16200 TL SE A8 AL ST 2 Hb SA
10/8 SFIArAVE 1 175mmTI. oW ALk 2 FETREECHBIN TV S, YG
TATEA . R
Scarus ovifrons I 500mmTL R TER BTSN S SA
10711 ayrzy 1 250muTL Lo N1 R B o FRREAKEEAI70m SA
10/16 VAR AN R i 250mmTL W TR M SA
TR por i & e 74
10/22 Herklotsichthys quadrimaculatus 1 225muTL R LI 5a F SA
Fravgay \ e S TR 2
Hemiramphus lutkei 5 300mnTL#R i Sl il e SA F SA
10/23 WA A 1 500mnTL A AR Y S e SA
; ARZANF A 4 L2k 54 & VK TR
10/24 Pseudanthias fasciatus 1 £9100mmTL i#ok FRTAH Ryt s 74 & VEKEESBSMA I TR HM HM
10/25 TFLIXTH T 1 32. OmmShi oAk Forl B ARG A DR E R, XR#HLHO QARG TS5 @R HM D HM
10/26 2R 1 150emTL EFRY fFTHER SA
10/29 HRAYT S 1 150cmTL TE B Rl hmi SA
/2 HIAT 1 600mnTL i ik AR B AT R S SA
SR RN 911mmSVI. - ot I B
11/18 Laticauda laticaudata 1 254gBW iR EH SRR SA Ph HM 6-41
A=A . 4 e N s b e N
11/19 Eretmochelys  imbricata 1 385mmCL 2] EACE IO W, EROR SA Ph SA
A ] it g S,
127 Apostichopus japonicus ! ik (f-b) RPbELs Tres YG
11/28 At 1 200mnTL e LA T S SA
B4 Ty 1 700mnTL oW Fe] BB 28 ¢4 T G He IR M S SA
) FHIAFFEF ¥ & s o Wb 5 ; B
12/1 Assurger anzac 1 220emTL A REHE T BB S YG HM 6-37
CRRAXRAYA (Yif) : ST /3 g
Abudefduf sordidus 1 #10mTL [ BT % HM Pr HM
, SHIIFY . A T B S
1272 Hippocampus trimaculatus 1 & W Pl E BRI e A HM HM
12/6 LavEvya 1 40mnML et} AT YG
12/9 VIRRAF 1 g | iy RS b B A HM F HM
Ve arks 1 # i AR B T B A S HM F HM
12/10 VA Ak 1 E R KT R IL HM F HM
, suFarys4R . " L o ; . o B
12/15 Blectoma zebra >2 #710mmShL ok FE I ¥ i AR MRAOAGE R, AN CIIHE HM Ph HM 3-18
12/17 ®aAY 7Y 1 400mTL S i FePTilnE# S SA
12/18 R 7Y 1 FI] it RES ML HM F HM
12/30 TI®RYHT i #9200—300mmTL 7 Hi FRATRE o EHh A IRVT PG, 1 AR EREE HM , Ph HM
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AR 1

. A4 By vEo—EEuplectella sp. #9200
mTL, #Ek & BHbd, 200447 H10H,
B #ERE TEHZL OO EKEEFRR (5

).,

. ¥ 7 X4 >R o—FFaviidae gen. et sp. FKDIE
%17 mmFk it BB H RS, 200448 4 H10H, ¥
AR, KEWETR (55).

F v 7 4 R Y Pseudosimnia (Diminovula)
punctata (Duclos, 1831), #J10mmShL. #k 748
By Ak, 20024E7 H24H, /NEXRLCERY, &
EwaErTE (AR,
a2 Y, 10.0mShL, FKHREI R,
2005%E 9 A13H, J8  BKRIREE, #KiGWHaTE (H
7).

b 2 7 & R Y Primovula (Crenovolva) tigris
Yamamoto, 1971, #15mShL, #FKWHE S v h 4,
20024E11 H22H, 8 R, KISYtHmE (5
H),
k27 RY. 19.7mShL, #FGHED v 5 &,
20054E 6 H13H, ¥ ERFKERE, #kidfprE (B
).

v 7 9 X A Primovula (Sandalia) triticea
(Lamarck, 1810). #10mmShL, 5[l g B Ank,
20034F11 H, /NEERLHSY, IGYEETTR (5H).
XhR 2
8. ¥ u#t ¥ ¥ XYY 3 Phenacovolva birostris
(Linnaeus, 1767), 22.5mmShL, #Kii R &A1 54
A Fr, 20034E11H23H, M BKERY, %iEY
fRAE (H).

X = ¥ % ¥V v I Phenacovolva rosea (A.
Adams, 1854). #30mmShL. P9 #E B8,
20044F 12 7, /MNBSERCREY, RIBEERTE (B E).
V) ¥ X' 3 Phenacovolva recurva (Adams
& Reeve, 1848). 32.5muShL, KPS,
20054 5 A24H, ¥ BKREREE, KIFYEHATE (K
).

YU F Yy 3, #30mmShL, FFIH & B,
20034 2 H 4 B, /MNEELERE, KEYEIng (5
H]),

10,

11,

12. &7 7%% XYY 2 Phenacovolva (Pellasimnia)
gracilis (Adams & Reeve, 1848). #930mmShL.,
EMMiEHEESMmEE, 20024 3 A10H, /MEELCHE

¥, MY (55).

v a2 A YV ¥ I Phenacovolva (Turbovula)
brevirostris (Schumacher, 1817). #y30mmShL,
EFhiHi Mk, 20044 3 H10H, /MEELCHE
¥, #EwErE (55).

v ) 7 %% XY 2 Phenacovolva (Calcaria)
longirostris (Sowerby, 1828). #740mmShL. #k
T REBE, 200245 H31H, /NEELESY, &K
BT (5H).

XhR 3
15. Y= Ah I Y% F XY H S5 Cypraea (Purpuradusta)
Sfimbriata fimbriata Gmelin, 1791. 12. 0mmShL,

FRATAIL /¥, 20034E12H30H, R BURERE,
ISR (H).

7YYV v LY Hh 5 Cypraea (Blasicrura) teres
pellucens Melvill, 1888. 24.6mmShL, #Kifi &

3R, 200446 8 A22H, #E HFKRE, KiEY
FEATEL (H7%).

R =¥ &Y Bullina lineata (Gray, 1825), #10
mnShL, REMHHEEME, 200456 HI6H, F
HBEEY, KEWEE (5E).

aF a7 4 RElectroma zebra (Reeve,
1857). #y10mmShL. & FI &F g BBk, 20044
12H15H, /AEELERE, KW (5H).

5 4 F v A # Architeuthis japonica Pfeiffer,
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Study on Forecasting Catches of 0-Age Sardine, Anchovy and
Round Herring Caught in Coastal Waters oftf Yamaguchi Prefecture,
Southwestern Japan Sea
Yearly Changes in Abundance of Eggs and Larvae of Sardine,
Anchovy and Round Herring in Waters off Yamaguchi Prefecture,
Southwestern Japan Sea

Mitsuhisa Kawano

Egg and larval abundance of sardine (Sardinops melanostictus), anchovy (Engraulis
japonicus) and round herring (Etrumeus teres) were estimated in waters off Yamaguchi
Prefecture, southwestern Japan Sea during 1979-2004. Egg and larval abundance of sardine
peaked in 1980 and after 1990’ s decreased remarkably. Egg abundance of anchovy spring group
increased sharply after 1988 accompanying with large fluctuations. On the other hand, that of
autumn group peaked before 1994 and was considerably smaller than that of spring group. The
correlation coefficient between the abundance of eggs and larvae of autumn group was smaller
than that of spring group, suggesting that survival of autumn group from egg to larval periods
would be more unstable, Egg and larval abundance of round herring increased from 1986 to
early 1990’ s and then decreased gradually until 2002.

Key words : Abundance; Sardine; Anchovy; Round herring
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Fig. 1. Map of the study area and grids for
estimating egg and larval abundance.
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Table 1. Number of net tows for collecting fish
eggs and larvae in waters off Yamaguchi
Prefecture, southwestern Japan Sea,

1979-2004.
Month
Year Mar. Apr. May Jun. Aug. Sep. Oct.
1979 32 32 32
1980 32 32 32
1981 32 32 32
1982 32 32 32
1983 32 32 24 32
1984 32 32 32 32
1985 32 32 32 32

1986 32 30 30 30 30 30 30
1987 30 30 30 30 30 30 30
1988 30 30 30 30 29 30 30
1989 30 30 30 30 30 30 30
1990 30 30 30 30 30 30 30
1991 30 30 30 30 30 30 30
1992 30 30 30 30 30 30 30
1993 30 30 30 30 30 30 30
1994 30 30 30 30 30 30 29
1995 28 30 30 30
1996 21 30 26 30
1997 30 30 30 30
1998 30 25 25 25
1999 23 22 25 25

2000 25 25 25 25 25 24
2001 25 25 25 25 25
2002 25 25 24 25 25
2003 25 25 25 25 25
2004 23 25 25 25 25
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Fig. 2. Yearly change in egg abundance of sardine
in waters off Yamaguchi Prefecture, south-
western Japan Sea in March to June, 1979-
2004.
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Fig. 3. Yearly change in larval abundance of
sardine in waters off Yamaguchi Prefecture,
southwestern Japan Sea in March to June,
1979-2004.
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Fig. 4. Relationship between egg abundance and
larval abundance of sardine in waters off
Yamaguchi Prefecture, southwestern Japan
Sea in March to June, 1979-2004.
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Fig. 5. Yearly change in egg abundance of
anchovy spring group in waters off Yamaguchi
Prefecture, southwestern Japan Sea in March
to June, 1979-2004.
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Fig. 6. Yearly change in larval abundance of
anchovy spring group in waters off Yamaguchi
Prefecture, southwestern Japan Sea in March
to June, 1979-2004.
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Fig. 7. Relationship between egg abundance
and larval abundance of anchovy spring
group in waters off Yamaguchi Prefecture,
southwestern Japan Sea in March to June,
1979-2004.
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Fig. 8. Yearly change in egg abundance of
anchovy autumn group in waters off
Yamaguchi Prefecture, southwestern Japan
Sea in August to October, 1979-2004.
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Fig. 9. Yearly change in larval abundance
of anchovy autumn group in waters off
Yamaguchi Prefecture, southwestern Japan
Sea in August to October, 1979-2004.
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Fig. 10. Relationship between egg abundance
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group in waters off Yamaguchi Prefecture,
southwestern Japan Sea in August to October,
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Fig. 12. Yearly change in larval abundance
of round herring in waters off Yamaguchi
Prefecture, southwestern Japan Sea in March
to June, 1979-2004.
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Fig. 13. Relationship between egg abundance and
larval abundance of round herring in waters
off Yamaguchi Prefecture, southwestern Japan
Sea in March to June, 1979-2004.
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Distributions of Flying Fishes in the Tsushima Strait
by Sighting Observations

Mitsuhisa Kawano

Sighting observations were conducted in the Tsushima Strait in June and September during
1987-1993 to elucidate the distributions of flying fishes. In June, adult flying fishes occurred
mainly in coastal waters from Nagasaki Prefecture to Yamaguchi Prefecture. Their distribution
areas were expanded to offshore in high abundance years. In September, young flying fishes
occurred from coastal waters to offshore waters off Yamaguchi Prefecture and waters off the
northeast of Tsushima island in high abundance years. But they dispersed to the inshore waters
and offshore waters in poor abundance years. Based on these results the author considers as
follows: flying fishes migrate mainly in the Eastern Channel of the Tsushima Strait in June and
September. They expand their distribution areas to offshore in a high abundance year and a part
of them in the offshore waters would migrate in the Western Channel of the strait.

Key words : Distribution; Flying fish; Sighting observation
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Fig. 1. Transect lines for sighting observations of
flying fish in the Tsushima Strait. Solid circles
show hydrographic observation stations.
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Fig. 2. Distribution of the number of flying
individuals observed per 10 n.miles in the
Tsushima Strait in June, 1987-1990 and 1992.
Dotted lines denote nighttime.
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Strait in September, 1987-1990, 1992 and
1993. Dotted lines denote nighttime.
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An Egg Mass of Photololigo edulis Found
in Coastal Waters off Yamaguchi Prefecture, Southwestern Japan Sea

Mitsuhisa Kawano

The author searched for spawning grounds of Photololigo edulis with under water video
camera in coastal waters off Yamaguchi Prefecture, southwestern Japan Sea in June 2004 and in
May-June 2005, with poor catch years. An egg mass (estimated diameter: 60-90cm; estimated
number of egg capsules: 100-300) was found in coastal waters off Tsuo, north of Yamaguchi
Prefecture in May 2005. The depth was 32m and the bottom sediment was gravel (median
diameter 2.14mm). No egg masses were found in June both 2004 and 2005. According to these
results and previous studies, it is considered that the squid would change spawning style in
relation to the level of the resource and disperse egg masses in poor catch years.

Key words : Egg mass; Photololigo edulis
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Fig. 1. Map showing the locations where under
water video surveys were conducted. Open
circle: June 28, 2004; closed circle: June
29, 2004; open triangle: May 31, 2005; open
square: June 22, 2005; closed triangle: the
location where an egg mass of Photololigo
edulis was found on May 31, 2005.
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Fig. 2. An egg mass of Photololigo edulis found
in waters off Tsuo (see Fig.1), Yamaguchi
Prefecture on May 31, 2005.
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Table 1. Conditions of spawning ground of Photololigo edulis by area.

Area Date*! Depth (m) seB((j)i[Itl(q)grllt Md (mm)*?*  SC(%)** MC(%)**  Source*®
Off Tsuo May 31, 2005 32 Gravel 2.14 7.2 0.9 1
East off Tsushima  Aug. 6-8, 1973 30-40 Shell-sand - — - 2
Off Nagato May 1978 22-49 Sand 0.18-0.95 - — 3
West off Iki July 13, 2000 43 Shell-sand - - - 4
Off Kakarajima May 18, 2001 48 Shell-sand 0.59 - — 5
Southeast off Iki June 11, 2001 - Sand - - - 6
Off Kakarajima June 1, 2002 53 Sand 0.68 19.6 7.0 7
Off Kakarajima June 5, 2002 49 Sand 0.58 48.0 6.0 7
Off Kakarajima June 20, 2003 39 Shell-sand 0.45 86.8 - 8
Off Kakarajima June 23, 2003 34 Shell-sand 0.45 95.6 - 8
Off Kakarajima June 23, 2003 31 Shell-sand 0.88 94.4 - 8

*! Dates when egg masses of Photololigo edulis were found.

*2 Median diameters.
*3 Shell contents.
** Mud contents.

** Sources: 1, this study; 2, Natsukari'’ ; 3, Yamaguchi Prefecture

Noda et al.”’ ; 8, Noda et al.”’.
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Seasonal change of gonadsomatic index and sex ratio of genuine puffer,
Takifugu porphyreus from Japan Sea of Yamaguchi Prefecture

Tomokichi KoBayasHI

The specimens were caught by long line from 1998 to 2002. The catching area was surrounded
in from lat. 35" 00’ N to lat. 35" 30’ N and from long. 130" 30’ E to long. 131" 30’ E. Number of
specimens were 1,239.

Range of standard length of female and male was 16-39 cm and 16-30 cm respectively. Standard
length of specimens caught from October to January was larger than 25 cm. On the one hand,
specimens which were smaller than 25 cm appeared from February to July. Spawning period was
presumed from January to April and the spawning peak was presumed from February to April.
The standard length of female which were able to participate in spawning was presumed over
26 cm. In the same way, standard length of male was presumed over 25 cm in early spawning
period from January to February and over 2lcm in late spawning period from March to April.
On sex ratio in spawning period, the female occupied 70% in all. Therefore,spawning may be
carried out under the condition which is a large number of females and a small number of

males.

Key words : Takifugu porphyreus , gonadsomatic index, spawning period, sex raito
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Sorting in a sea water tank improves the survival rates of by-catching
juvenile flounders and mantis shrimp in beam trawl fisheries

Yoshitaka Ucuipa and Hiroshi Kimura

Abstract: Experimental trawls were carried in the Sou-Nada from July 2005 to September
2005, to evaluate whether sorting in a sea water tank improves the survival rates of by-catching
juvenile Pleuronectes yokohamae, Pleuronichthys cornutus and Oratosquilla oratoria. Tank
sorting method was confirmed to improve the survival rates of P. yokohamae and O. oratoria
compared to usual untreated sorting method, and competed with shower sorting method in
survivability of all 3 species. Furthermore we recommend that water temperature in a stocking
tank should be decreased to near the same level in the bottom layer in the summer time.

Key words : beam trawl, by-catch, survival rate, juvenile, flounder, mantis shrimp
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Figure 1 The map showing the study area, the
western Seto Inland Sea. Shaded area
indicates experimental trawls were conducted.
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Figure 2 The over view of sorting tanks on a
small beam trawl boat. A, sorting tank; B,
basket; C, aeration device; D, sorting table;
E, water supply pipe.

HRASHIIOVT, BOREI L BEEEDE
WAHBEDE ) DPRET B, TRTOMREDHE
YARF =5 %7 =N L CEBRERTRICT,
Wilcoxon D JEM M E Z @A U 7, H£RI LU TH
THY A XICHEREENRD s L Iico20» T, F—
B E SE L RN EOND T — & % F-—-RERE I
Bo>T7 =L, ERGERTHEY A XITEBH 55
Wilcoxon D MEAZFIFRE 12 & » TRET L 72,

BEEYOEERFN PRREED D, H—RE2
FHENL BN A EOND T — 8 & H—FRERH IR - T
TN U712 X 238Kz ERL, FisherdERERER
HBIC X > TRELZIT- %,

28, BROFIEIIE T Y ETRE "Ry (http://
www.r-project.org/) % w7z,

] x

Y4 XEEREORGR ~a LA ERBFO2E
B IE88—129mm (FPRfE114mm), FETHETIX66—142
mn (PHEI06m) &S I ERFEOFY A X
DKE»Po7 (p<0.001), F7, 105mbl T OEE
BTk 2R LAk EE»TH -2 (Fig. 3),

AL ZITL AT HERHFIZEEREFEH105—
163mm (H%{E138. 5mm), FETCHEAHS100—141mm (foe




Survivals
<Q n==64
z 8
T o
oo 2
e I T T — T T T 1
40 60 80 100 120 140 160
Total fength (mm)
Dead
g n=220
z 8
$ 8
g
[
- -

1 1

140

f T T T T

80 100
Total length (mm)

40 60 120 160

Figure 3 Frequency distribution of total length of
survived and dead Pleuronectes yokohamae
in pooled 6 survivability experiments.

fE131m) TH Y, LFEBROSHBEY A ZBKE» o
72 (p<0.001), 7z, 140m&k H KEWLEFEERKT
I E A E DG EEK -7 (Fig. 4),

> v aDRREF A EEFA51— 133 (5{E6
m), SECHETIZ62—133mm (hSRAEISmm) & FHREE b
FRE<T BEERIEDSNL2-7% (p=0.40,
Fig.5),
EIRDOFNTHEY A ZiICEPRD SN al LA -
AL ZAVAICDWT, FABH 2 &R % 5 El
L @RI DR & EAER BRI T 4 XDEH
H %o % FR 7= WilcoxonD B IEETIX, 9 H14
HOKEARE Y v 7 —=HRDHHI2WT 5 %KET
HRICAKEHROEY A ZBRKEVEHAEE N (h
Jeft 13 AR AR 114, 5mmTL, &+ 7 —/2110mnTL) ,
NP R £ ZoESHIE I - id s - 72,

KIEAXEBESFRADOER (24HL1) 8H29
HoORBRCIx, ALABEOERT2ERE (8922C) (2
WRERE (F927°C) kiR E» - o EENE (F
FRE~UKRE : §927°C) D7kiRbE S 2 b, mhEN S
HELIZEA LRGBS L (Fig.6, Tablel),
Do, 9HI4HOMERTILEEEAK % {921 —-23C
WWHINT 5 2 L K DK R T50%, @ AR T
19% D24 IR ERE L[ EWTER, T,
DRGDEFRLEDENIT S UKETHETH -7,

-
-

Survivals

o n=50
(>)‘ <o
5 ©
3
3 <
ul: o~
o m
T T T T T T 1
60 80 100 120 140 160 180
Total length (mm)
Dead
=3 n=17
> o<
Q
g w0
=3
g <
o~
o
[ T T T T T 1

100 120 160 180

Total fength (mm)

140

Figure 4 Frequency distribution of total length of
survived and dead Pleuronichthys cornuius
in a survivability experiment.
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Figure 6 Survival rates of Pleuronectes yokohamae
by tank and untreated sorting methods.
Checks of survivals were carried at fishing
night, next morning and 24 hours after
fishing. The asterisk indicates significant

difference in 5 % level by Fisher's exact test.
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Figure 7 Survival rates of Oratosquilla oratori by

tank and untreated sorting methods. Checks
of survivals were carried at fishing night,
next morning and 24 hours after fishing. The
asterisk indicates significant difference in 5 %
level by Fisher's exact test.

Table 1 Survivability of by-catching juveniles of Pleuronectes yokohamae, Pleuronichthys cornutus and
Oratosquilla oratori after sorting in 3 different methods

Date Water temperature (°C) Species Treatment Survival p;:f::;;ﬂ
Sea surface Sea bottom Stock water* while sorting rate exact test
Tank 10 40%
.6
Pleuronectes yokohamae Shower 17 53% 0.69
, . Tank 30 67%
06—Jul-05 22.7-23.1 18.3-18.7  23.3-23.7  Pleuronichthys cornutus Shower 47 1% 0.25
Oratosquilla oratori Tank 2% -
ratosquilla oratoria Shower 3 13%
Tank 28 4%
! 0.46
14-Jul-05 24.0-24.6 19.3 24.1-24.2 Plmonectes yokonamae Shower 33 0%
Il : . : : : Oratosouill ori Tank 45 1% 0.34
ratosquilla oratoria Shower 33 61% :
Tank 21 0%
1.00
Pleuronectes yokohamae Shower 19 0%
Oratosquilla oratori Tank 20 50% o
29-Aug-05 26.8-26.9 21.8 26.8-27.9 e Shower 2 % .
TAug- - 67D : ol o 105 vokoh Tank 11 0% 0.48
euronectes yokohamae 10 10% .
Tank 13 85%
1 1 0.04
Oratosquilla oratoria Untreated 13 39%
Pl . *oh Tank 40 48% 0.37
euronectes yokohamae o 41 37% :
Orat 1l oratoria Tank 1 100% _
4-S 26.2  24.4-24.5  20.7-22.8 i Shower 2 100
HReptl EROTE o S Pl £ kohamae Tank 28 50% 0.02
euronectes yoko Untreated 26 19% :
Orat - toria Tank 2 100% _
ratosquita ora Untreated 4 100%

*Stock water temperatures were observed in the stock tank on the beam trawl boat and in the flowing water tank of the

fisheries research center.
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gure 10 Survival rates of Oratosquilla oratori by
tank and shower sorting methods. Checks of
survivals were carried at fishing night, next
morning and 24 hours after fishing.
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Larval Recruitment and Distribution of Three Small Penaeid Shrimp
Species in the Iyo-Nada Region off Yamaguchi Prefecture

Susumu Marsuno and Yuzuru ABE

Larval recruitment and distribution of three small penaeid shrimp species in the Iyo-Nada
region off Yamaguchi Prefecture were investigated for the samples collected in 2003 and 2004.

Spawning of Trachysalambria curvirostris, Metapenaeopsis dalei and Metapenaeopsis barbata
began when bottom layer water temperature rose to about 18°Cin June and lasted to October
when the temperature decreased to about 23°C. Fifteen to twenty days after spawning, post-
larvae began benthic life if the water temperature was around 19°C. Mysis stage larvae were
distributed in the area where the mud content of the sediments was high and water depth was
deep. Post-larvae Metapenaeopsis dalei and Metapenaeopsis barbata were more distributed in the
Iyo-Nada than the Oshima-Suido, and post-larvae Trachysalambria curvirostris preferred sandy

bottom rather than muddy bottom.
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Fig. 1. Map showing the sampling stations.
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Table 1. Location of sampling stations.

Station Location Depth*
No. Latitude N  Longitude E m
A 33° 56° 000 132° 08’ 000 18
B 33° 537333 132° 09’ 000 22
C 33° 52’ 774 132° 11’ 385 21
D 33° 50’ 000 132° 10’ 000 51
E 33° 46’ 000 132° 06’ 000 51
F 33° 42’ 000 132° 02’ 000 48

% Depth is measured with STD.

Table 2. Shrimp sampling nets used at each
station.

Station of sampling
B C D E
p PS PS P
PS PS PS PS
PS PS PS PS
PS PS PS PS
PS PS PS PS
PS PS PS PS
PS PS PS -—
PS BS PS PS
PS PS PS PS
PS PS PBS PS
PS PS PS PS
PS PS PS PS

9H2H PS PS PS PS PS

9H21IH PS PS PS PS PS
P: Plankton net S: Sledge net

Year Date

A
P,S
P,S
PSS
P,S
P,S
P,S
P,S
P,S
P,S
P,S
P,S

2003 7H3H
7 H24H
8 H11H
8 H21H
9H4H
9 H25H
10H23H
6H8H
6 H29H
7 H14H
7 H28H
8 H10H

P,S
PSS
P,S
P,S
P,S

2004 P,S
P,S
P,S
P,S
P,S
P,S
P,S
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Fig. 3. Sledge net used for the shrimp sampling.
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Table 3. Densities of mysis stage larvae of 3 small penaeid shrimp species collected by plankton net at each
station in 2003 and 2004.

v S 5 Trachysalambria curvirostris Metapenaeopsis dalei Metapenaeopsis barbata
ear tation ate N . . Mysis s . N +  Mysis ; N « Mysis
ML* M2 M3t t;’ge /i MI* M2* M3 St;’g e /m M1*  M2*  M3* Stgge Jud
2003 ST.A 7/ 3 0 0 0 0 0. 000 0 0 0 0 0. 000 0 0 0 0 0. 000
7/24 0 0 0 0 0. 000 0 0 0 0 0. 000 0 0 0 0 0. 000
8/11 0 0 4 4 0.112 ] 0 1 1 0. 028 0 0 1 1 0.028
8/21 1 4} 0 1 0.033 1 0 0 1 0.033 0 0 0 0 0.000
9/ 4 0 1 2 3 0.103 0 0 1 1 0.034 1 0 1 2 0. 069
9/25 4 3 4 11 0.328 1 0 1 2 0. 060 1 0 0 1 0.030
10/23 0 0 0 0 0. 000 0 0 0 0 0. 000 0 0 0 0 0. 000
ST.B 7/ 3 0 0 0 0 0. 000 0 0 0 0 0. 000 0 0 0 0 0. 000
7/24 0 0 0 0 0. 000 0 0 0 0 0. 000 0 0 0 0 0. 000
8/11 4 0 0 4 0.135 1 0 0 1 0.034 0 0 0 0 0. 000
8/21 1 0 0 1 0. 031 0 0 i} 0 0.000 1 0 0 1 0.031
9/ 4 0 1 2 3 0.122 0 0 1 1 0.041 0 0 2 2 0.081
9/25 1 0 2 3 0. 090 0 0 1 1 0.030 0 0 2 2 0. 060
10/23 0 0 1 1 0.119 0 0 0 0 0. 000 0 0 0 0 0. 000
ST.C 7/ 3 0 0 0 0 0. 000 0 0 0 0 0. 000 0 0 0 0 0. 000
7/24 8 4 1 13 0.517 1 0 1 2 0.080 1 0 2 3 0.119
8/11 1 1 2 4 0. 115 1 0 1 2 0. 057 0 0 0 0 0. 000
8/21 9 0 0 9 0.376 0 0 0 0 0. 000 1 0 0 1 0.042
9/ 4 3 1 1 5 0. 242 0 2 0 2 0. 097 1 0 0 1 0.048
9/25 5 0 6 11 0.461 1 1 1 3 0.126 0 1 5 6 0.252
10/23 0 0 0 0 0. 000 0 0 0 0 0. 000 0 0 0 0 0. 000
ST.D 7/ 3 0 0 0 0 0.000 0 0 0 0 0.000 0 0 0 0 0. 000
7/24 0 2 1 3 0.116 1 0 0 1 0.039 0 0 0 \] 0. 000
8/11 4 2 0 6 0.173 2 0 0 2 0.058 0 0 0 0 0. 000
8/21 1 1 0 2 0.144 2 1 1 4 0.289 i} 0 0 0 0. 000
9/ 4 6 2 1 9 0.271 5 3 0 8 0.241 1 0 1 2 0. 060
9/25 12 3 2 17 0.638 3 0 0 3 0.113 3 2 3 8 0. 300
10/23 0 1} 0 0 0. 000 0 0 0 0 0. 000 0 0 0 0 0. 000
ST.E 7/ 3 0 i} 0 0 0. 000 0 0 0 0 0. 000 0 0 0 0 0. 000
7/24 9 4 0 13 0. 446 0 0 0 4] 0. 000 0 0 0 0 0. 000
8/11 5 1 0 6 0. 243 2 1 0 3 0.122 1 0 0 1 0.041
8/21 6 0 0 6 0.233 i 2 0 3 0.116 2 0 0 2 0.078
9/ 4 2 4 2 8 0.288 4 3 0 7 0.252 0 0 0 0 0. 000
9/25 4 2 1 7 0. 245 2 3 0 5 0.175 0 0 0 0 0. 000
10/23 - - - - — - - - — — - - - - -
ST.F 7/ 3 - ~ - - - — - — - — - — — - -
7/24 14 2 0 16 0. 481 1 2 0 3 0.090 0 0 0 0 0. 000
8/11 13 1 0 14 0.417 2 0 0 2 0.060 1 0 0 1 0.030
8/21 6 1 0 7 0.329 2 2 0 4 0.188 0 0 0 0 0.000
9/ 4 1 2 4 7 0.223 1 0 0 1 0.032 0 0 0 0 0. 000
9/25 2 0 0 2 0.072 5 1 0 6 0.215 0 1 0 1 0.036
10/23 - = - - - - - - - - - - - - -
2004 ST.A 6/ 8 0 0 0 0 0. 000 0 0 0 0 0.000 0 0 1] 0 0. 000
6/29 0 0 0 0 0. 000 0 0 0 0 0. 000 0 0 0 0 0. 000
7/14 0 0 0 0 0. 000 0 0 0 0 0. 000 0 0 0 0 0. 000
7/28 0 0 1 1 0.034 0 0 0 0 0.000 0 0 0 0 0. 000
8/10 0 0 0 0 0. 000 1} 0 0 0 0. 000 0 0 0 0 0. 000
9/ 2 2 2 1 5 0.169 2 0 0 2 0.068 0 1 2 3 0.102
9/22 9 5 1 15 0. 445 0 0 0 0 0. 000 1] 1 0 1 (). 000
ST.B 6/ 8 0 0 0 4] 0. 000 0 0 0 0 0. 000 0 0 0 0 0. 000
6/29 0 0 0 0 0. 000 0 0 0 0 0. 000 0 0 0 0 0. 000
7/14 0 0 0 0 0. 000 0 0 0 0 0.000 0 0 0 0 0. 000
7/28 5 0 0 5 0.154 0 0 0 0 0.000 0 0 0 0 0. 000
8/10 1 0 0 1 0.029 0 0 0 0 0.000 0 0 0 0 0. 000
9/ 2 1 0 0 1 0. 034 0 0 0 0 0.000 0 1 0 1 0.034
9/22 12 0 2 14 0.478 0 0 0 0 0. 000 2 2 2 6 0. 205
ST.C 6/ 8 0 0 0 0 . 000 0 0 [} 0 0. 000 0 0 0 0 0. 000
6/29 0 0 0 0 0. 000 0 0 0 0 0.000 0 0 0 0 0. 000
7/14 6 0 0 6 0. 296 0 0 1 1 0.049 0 0 0 0 0. 000
7/28 8 0 2 10 0. 399 2 0 0 2 0.080 0 1 0 1 0.040
8/10 3 0 0 3 0.118 0 0 0 0 0.000 0 0 0 0 0. 000
9/ 2 9 15 16 40 1. 409 6 5 1 12 0.423 0 4 8 12 0. 423
9/22 10 3 8 21 0.793 0 0 0 0 0. 000 0 1 i} 1 0. 038
ST.D 6/ 8 0 0 0 0 0. 000 0 0 0 1] 0.000 0 0 0 0 0. 000
6/29 0 0 0 0 0. 000 0 0 0 0 0.000 0 0 0 0 0. 000
7/14 0 2 1 3 0.114 0 0 1 1 0.038 0 0 0 0 0. 000
7/28 6 6 4 16 0.410 3 0 0 3 0.077 0 0 1 1 0.026
8/10 2 0 0 2 0.081 4 0 0 4 0.161 0 0 0 0 0. 000
9/ 2 4 3 4 11 0.337 1 1 2 4 0.123 1 2 2 5 0.153
9/22 10 7 4 21 0. 428 3 0 0 3 0. 061 3 3 5 11 0.224
ST.E 6/ 8 0 i} 0 0 0. 000 0 0 0 0 0. 000 [t} 0 0 0 0. 000
6/29 0 0 0 0 0. 000 1 0 0 1 0.032 ] 0 0 0 0. 000
7/14 7 2 1 10 0. 381 1 0 0 1 0.038 0 3} 0 0 0. 000
7/28 18 3 1 22 0.812 5 1 0 6 0.222 0 0 0 0 0. 000
8/10 7 0 ] 7 0.297 1 0 1 2 0.085 1 0 1 2 0.085
9/ 2 8 3 5 16 0.573 8 4 1 13 0.465 1 3 3 7 0. 251
9/22 48 6 1 55 1. 054 6 1 0 7 0.134 10 6 3 19 0. 364
ST.F 6/ 8 0 0 0 0 0. 000 0 0 0 0 0. 000 0 0 0
6/29 0 0 0 0 0. 000 0 0 0 1 0.046 0 0 0 0 0. 000
7/14 8 3 2 13 0. 686 1 0 0 1 0.053 0 0 0 0 0. 000
7/28 21 5 4 30 0.927 3 2 0 5 0.155 0 0 0 0 0. 000
8/10 8 3 0 11 0. 600 1 1 1] 2 0.109 0 0 3 3 0.164
9/ 2 11 3 0 14 0. 420 4 1 2 7 0.210 1 4 3 8 0. 240
9/22 19 0 4 23 0.514 4 0 0 4 0.089 1 0 0 1 0.022

* M1:1st Mysis M2:2nd Mysis M3:3rd Mysis
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Trachysalambria curvirostris

Metapenaeopsis dalei

Metapenaeopsis barbata

Fig. 5. Changes in the density of mysis stage larvae of 3 small penaeid shrimp species collected by plankton net
in Iyo-Nada region off Yamaguchi Prefecture from July to October 2003 and from June to September 2004.
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Fig. 7-1. Distribution frequency of carapace length compositions of juvenile Trachysalambria curvirostris
caught by inside sledge net in Iyo-Nada off Yamaguchi Prefecture from July to October 2003.
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Fig. 7-2. Distribution frequency of carapace length compositions of juvenile Trachysalambria curvirostris
caught by inside sledge net in Iyo-Nada off Yamaguchi Prefecture from June to September 2004.
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Fig. 8—1. Distribution frequency of carapace length compositions of juvenile Metapenaeopsis dalei caught by
inside sledge net in Iyo-Nada off Yamaguchi Prefecture from July to October 2003.
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Fig. 8-2. Distribution frequency of carapace length compositions of juvenile Metapenaeopsis dalei caught by
inside sledge net in Iyo-Nada off Yamaguchi Prefecture from June to September 2004.
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Fig. 9-1. Distribution frequency of carapace length compositions of juvenile Metapenaeopsis barbata caught
by inside sledge net in Iyo-Nada off Yamaguchi Prefecture from July to October 2003.
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Fig. 9-2. Distribution frequency of carapace length compositions of juvenile Metapenaeopsis barbata caught
by inside sledge net in Iyo-Nada off Yamaguchi Prefecture from June to September 2004.
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Table 4. Results of larval rearing of 4 small penaeid shrimp species.

Trachysalambria  Metapenaeopsis ~ Metapenaeopsis  Metapenaeopsis
Curvirostris dalei barbata acclivis
Average water temperature (°C) 26 28.2 25.3 25.5
Days to 1st nauplius after spawning 1 1 1 1
Days to 1st mysis stage after spawning 7 7 8 8
Days to st mysis stage after spawning at
20°C, calculated by the integration water 9 10 10 10
temperature*
Average carapace length (mm) of one- 12 0.8 1 _
day old post-larva ’ t
Days to one-day old post-larva after 14 13 1 .
spawning ‘
Days to one-day old post-larva after
spawning at 20 °C , calculated by the 18 18 14 -

integration water temperature*

* integration water temperature= water temperature (°C) Xdays
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sledge with inside and outside nets in 2004.
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Ecology of Metapenaeopsis dalei in the Iyo-Nada Region
off Yamaguchi Prefecture

Susumu MATSUNO

The ecology of a penaeid shrimp Metapenaeopsis dalei in the Iyo-Nada region off Yamaguchi
Prefecture was investigated for the samples collected from 2002 to 2004.

The main group of Metapenaeopsis dalei spawned from the latter half of June at about 18°C
in the bottom layer to early October, and the larvae shifted to benthic life about 18 days after

spawning.

Earlier larval benthic group was noticed in early June, however, the parent shrimp could not

be identified.
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Fig. 1. Sampling stations and lines in Iyo-Nada,
western Seto Inland Sea.
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20034F 2 H14R e T o, BEICEREL =, 0%
46cm, D E X 180em, 71 0 HHGG54 (HA ™, 0.334
m) DM 7I7 v 7 v 2y b 2BEECHBAL L
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Too BEMIIM EIZB W TIO% FL=Y) VI THEEL
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Table 1. Locations of sampling stations.

Station Location Depth*
No. Latitude N Longitudc E m
ST.1 33°44'200 132°18'000 68
ST.2 33°42'850 132°13'000 55
ST.3 33°41'500 132°08'000 53
ST.D 33°50'000 132°10°000 51
LINE-1 33°41'333 132°10"333 55
Collected to the northeast
cast for 30 minutes.
LINE-2 33°52'000 132°10'500 45
Collected to the south for
30 minutes.

* Depth is mcasured with STD.

Table 2. Shrimp sampling nets used at each station.

Shrimp sampling net

Date e
Plankton net  Sledge net  Trawl net

2002/ 5/20 ST.1-3 ST.1-3 LINE-1
6/10 ST.1-3 ST.1-3 —
6/26 ST.1-3 ST. 1-3 LINE-1
7/9 ST.1-3 ST.1-3 LINE-1
8/12 ST.1-3 ST.1-3 LINE-2
9/10 ST.1-3 ST.1-3 LINE-2
10/17 ST.1-3 ST.1-3 LINE-2
12/24 ST.1-3 ST.1-3 LINE-2

2003/ 2 /14 ST.1-3 ST.1-3

" ST.D
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Table. 3 Changes in the mysis stage of larval
Metapenaeopsis dalei collected at ST.1-3 from
May,2002 to Februaly,2003.

Mysis stage

Station Date M1 * M2* M3* Total Dens/lr?f,
ST.1  2002/5/20 0 0 0 0 0
6/10 0 0 0 0 0

6/26 0 0 0 0 0

7/9 0 0 0 0 0

8/12 7 4 3 14 1.079

9/10 16 17 8 41  1.621

10/15 2 0 0 2 0.047

12/24 0 0 0 0 0

2003/2/14 0 0 0 0 0

ST.2  2002/5/20 0 0 0 0 0
6/10 0 0 0 0 0

6/26 0 0 0 0 0

7/9 1 0 0 1 0.062

8/12 0 5 3 8 0.570

9/10 2 1 2 5 0.377

10/15 1 0 1 2 0.072

12/24 0 0 0 0 0

2003/2/14 0 0 0 0 0

ST.3  2002/5/20 0 0 0 0 0
6/10 0 0 0 0 0

6/26 0 0 0 0 0

7/9 0 0 0 0 0

8/12 0 3 1 4 0.393

9/10 5 8 3 16 1.358

10/15 1 0 0 1 0.043

12/24 0 0 0 0 0

2003/2/14 0 0 0 0 0

* M1 : 1st Mysis M2 : 2nd Mysis M3 : 3rd Mysis
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Evaluation of the Food Environment for the Short Necked Clam
Ruditapes philippinarum by Analyzing the Phytopigments on the Tidal Flats

Shigeru Taca and Akihito WANIsHI

The bottom sea water suspending sediment and the detoritus on the bed sand was analyzed
for phytopigments (chlorophyll-a and pheo-pigments) collected using the core-sampler on 4
different tidal flats, Monzen, Imazu, Heta and Kurokata in 2002, 2003 and 2005. Stocked short
necked clam Ruditapes philippinarum from the tidal flats where phytopigments were abundant
showed better results in fattnes confficient and survival than those from the poory distributed
tidal flats, suggesting the usefulness of the present method to evaluate the food environment for

the short necked clam on tidal flats.
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IHA BBz 31T 5 F S A4 Panopea japonica
A. Adams DRI & YIBIE TR L 72514 O fH

I Ik

Spawning season and artificial breeding of larvae using eggs gathered by
incision method from Namigai Panopea japonica A. Adams in the Suo-
Nada Region off Yamaguchi Prefecture

Masanobu KisHioka

In order to know the spawning ecology and resource dynamic state of Namigai Panopea
Japonica A. Adams in the coast of Seto Inland Sea off Yamaguchi Prefecture, the shell length
composition and the degree of maturity were investigated. Fertilized eggs were obtained by
the cutting method and the larvae were reared to establish the seed production techniques for

recovery of Namigai resources.

The spawning period was found to be December to January in 2002 and January to February
in 2003 from the gonad index and gonad anatomy, lasting for a short time.

Number of eggs and hatching rates were considerably lower compared with a giant shellfish
etc. ,if eggs gathered by the cutting method even at the peak of spawning term. Larvae were
successfully reared by the same breeding method for littleneck clam etc. They grew to juveniles
of 3.22 mm in mean shell length on 81 day after hatchcing.

Key words : Panopea japonica, spawning season, artificial breeding, gonad index
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Table. 1. Monthly changes of shell length, shell height, and body weight of Panopea japonica under culture

condition in floating cages with bed sands 15cm thickness.

Shell length (mm)

Shell height (mm)

Body weight (g)

Pate Ave. S.D. Max. Min. Ave. S.D. Max. Min. Ave. S.D. Max. Min.
2003. 5.8 102.1 6.8 117.0 88.7 61.5 4.8 74.2 54.9 324.5 70.7 515.0 233.0
6.9 98.7 5.7 107.0 86.0 59.3 3.9 66.0 50.0 315.2 46.7 452.0 249.0

7.28  99.7 9.3 122.0 86.3 60. 2 5.5 73.0 54.0 283.9 71.9 497.8 169.7

Table. 2. Monthly changes of flesh weight, shell weight, gonad index, fatness, and flesh weight index of

Panopea japonica under culture condition in floating cages with bed sands 15cm thickness.

Flesh wcihgt (g) Shell weight(g)

Fatness (%) Flesh weight index

Date Gonad
Ave. S.D. Min. Ave. S.D. Max. Min. INd€X Ave. SD. Max. Min. Ave. S.D. Max. Min.
2003. 5.8 158.2 36.3 107.8 34.0 7.9 57.2 25.0 0.0 8.2 1.8 8.6 78.8 14.7 2.1 18.9 10.1
6.9 143.8 22.1 106.0 29.0 5.5 41.8 21.9 0.0 832 2.1 8.9 78.5 150 2.2 21.3 12.1
7.28 145.5 36.0 78.7 32.2 8.2 51.0 21.7 0.0 81.8 1.6 84.6 78.4 14.6 2.3 19.8 11.5
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Table. 3. Hatching and malformation rates of the artificially fertilized eggs collected by incision method from

Panopea japonica.

Matured females

Results of artificial fertilization

Dates - -
Shell length Body weight Fatness Ng of eggs Hatching No of veliger larvae hatched Malformation
(mm) (g) (%)  collected rates (%) Normal Malformation rates (%)
2002 1 91.3 281.7 80.7 65, 600 89 40, 600 17,500 30
12.18 2 98.5 263.6 79.6 60, 000 75 19, 600 25, 400 56
3 101.8 336.8 79.1 110, 000 36 29,000 10, 800 27
4 98.6 236.8 77.2 120, 000 23 2,000 25, 600 93
5 107.8 362.9 82.0 163, 800 48 57, 800 20, 300 26
 Average 9.6 296.4  79.7 103,880 48 29,80 19,920 . 0
2003 1 92.0 256.7 76.4 285, 000 27 45, 000 33, 000 42
1.7 2 94.4 256.5 78.9 729, 000 15 81, 000 25,000 24
3 97.1 297.3 80.2 114, 000 25 7,000 22,000 76
4 87.7 219.1 82.8 66, 000 29 9, 900 9,000 48
5 107.4 392.8 81.1 150, 000 32 22,000 26, 000 54
Average 95.7 284.5 79.9 268, 800 21 32, 980 23,000 41
Table. 4. Growth of larval Panopea japonica under indoor culture condition.
Date Days after Number Density Survival Shell
hatching of larvae rare length
(x10%) (inds./ml) (%) (mm)
2002.11. 20 2 420 0.42 100 0.12
2002.12.12 24 380 0.38 90 0.29
2003. 2.7 81 58 0.15 14 3.22
Diet: Pavlova sp. and Nannochloropsis sp. Water temperature: 15~17°C
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900 z m

Plates. A&B : Adult of Panopea japonica ( « : Siphon, £ @ Mantle y @ Visceral sac), C : Veliger larvae,
D&G : Protuberances on the vicinity of fool and inhalent and exhalent siphon (arrows), E&F : Small thorns
on the surface of shell. (C: 0 ~24 hours after metamorphosis, D&E&F: Juvenile (30 days after hatching), G:
Juvenile (60 days after hatching), H : Juvenile (9 months after hatching ))
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Bull. Yamaguchi Pref. Fish. Res. Ctr. 4, 129-134 (2006)

INFRICEBT 47 7 F AL RBIRD

A ] & 5k

Distribution of largemouth bass in Yamaguchi Prefecture

Toshihiro Hatama

Habitats of largemouth bass (main species: Micropterus salmoides) were surveyed at 37
reservoirs , 299 ponds and 25 rivers in Yamaguchi Prefecture. The fish have been expanding
their habitats since the introduction of the fish to Yamaguchi Prefecture in 1978 , and are now
confirmed to live in 31 reservoirs, 242 ponds and 18 rivers. No habitat was found only in 4

towns out of 29 administrative divisions.
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On the Quality of the Sediments in the Iyo-Nada Region
off Yamaguchi Prefecture

Susumu Marsuno and Akihito WAaNISHI

The quality of the sediments in the Iyo-Nada region off Yamaguchi Prefecture was investigated

for the samples collected in 2002 and 2003.

There were close relationships between the size composition of the sediments and the
flow velocity of the current. The values of chemical oxygen demand (COD) and total sulfide
concentration (Total-S) in the sediments were normal in the whole region except the southeast
small area in the Oshima-Suido. In the sandy bottom, the densities of the meiobenthos except
Foraminiferida increased as the mud contents of the sediments increased.
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Table 1. Locations of sampling stations.

Station Location Depth*
No. Latitude N  Longitude E m
1 33° 557000 132° 09’ 000 19
2 33° 55’ 000 132° 10’ 000 35
3 33°53’ 333 132° 09’ 000 22
4 33° 53" 333 132° 10’ 000 41
5 33°51’ 667 132° 10’ 000 38
6 33° 51" 667 132° 11’ 000 35
7 33°50° 000 132° 10’ 000 51
8 33° 50’ 000 132° 15’ 000 35
9 33° 47 500 132° 17’ 500 51
10 33° 45 000 132° 20’ 000 59
11 33° 42’ 500 132° 20’ 000 66
12 33°40° 000 132° 20’ 000 59
14 33° 40’ 000 132° 15’ 000 61
16 33° 45’ 000 132° 12’ 500 48
17 33° 42’ 500 132° 10’ 000 55
18 33°40° 000  132° 10’ 000 56
19 33°48’ 000 132° 08’ 000 36
20 33°46’ 000 132° 06’ 000 51
21 33° 44’ 000 132° 04’ 000 51
22 3342’ 000 132° 02’ 000 48
23 33° 40’ 000 132° 00° 000 51
24 33° 38000 131° 58 000 52
25 33° 42’ 000 132° 05’ 000 49
26 33° 40’ 000 132° 05° 000 53
27 33° 38 000 132° 05 000 57
28 33° 52’ 774 132° 11° 385 21
29 33°56° 000 132° 08’ 000 18
101 33° 44’ 200 132° 18’ 000 68
102 33° 42’ 850 132° 137 000 55
103 33° 41’ 500 132° 08’ 000 53

* Depth is measured with STD.
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Table 2. Quality of the sediments in the Iyo-Nada region off Yamaguchi Prefecture.

Size composition

St;t(i)(.)n Sar;;léng Gravel Sand Mud Median cob Total$ 1L
% % % mm Md¢ mg/g dw  mg/g dw %

1 2003/5/19 3.5 75.8 20.7 0. 664 0.591 5.7 0.052 9.6
2 2003/5/19 1.8 83.4 4.8 0. 652 0.617 1.6 0.000 4.6
3 2003/5/19 0 57.8 42.2 0.077 3.699 12.6 0.035 8.0
4 2003/5/19 10.0 76.8 13.2 0.372 1.427 4.8 0.012 3.7
5 2003/5/19 10.6 79.3 10.1 0.614 1.7 0.000 7.7
6 2003/5/19 0 32.6 67.4 — 16.7 0.022 7.7
7 2003/5/19 1.8 88.6 9.6 0. 380 2.5 0.000 6.2
8 2003/5/19 0 22.6 77.4 - 9.4 0.049 8.1
9 2003/5/19 0 79.5 20.5 0.244 2.5 0.000 11.5
10 2003/5/19 2.9 82.0 15.1 0.190 3.5 0.000 3.1
11 2003/5/19 0 76.7 23.3 0.116 5.6 0.000 4.1
12 2003/5/19 0.3 76.9 22.8 0.127 4.9 0. 000 3.7
14 2003/5/19 0 83.8 16.2 0.111 7.8 0.003 3.9
16 2003/5/19 2.8 74.6 22.6 0. 200 4.6 0. 001 4.3
17 2003/5/19 0 56.3 43.7 0.071 5.5 0.001 4.8
18 2003/5/19 0 75.6 24.4 0.092 6.9 0.001 4.3
19 2003/5/28 0.9 56.1 43.0 0.084 10.5 0.015 4.7
20 2003/5/28 0 35.0 65.0 - 15.2 0.018 5.9
21 2003/5/28 0 62.4 37.6 0.080 12.5 0.007 5.4
22 2003/5/28 0 69.3 30.7 0.090 11.7 0.010 5.3
23 2003/5/28 0 77.7 22.3 0.133 8.6 0.004 5.2
24 2003/5/28 0 95.4 4.6 0.190 2.5 0.003 4.2
25 2003/5/28 0 67.2 32.8 0.084 11.8 0. 006 5.2
26 2003/5/28 0 67.5 32.5 0.084 9.3 0.003 5.1
27 2003/5/28 0 80.9 19.1 0.130 8.0 0.003 5.2
28 2003/5/28 0 31.8 68.2 - 20.2 0.044 8.0
29 2003/5/28 13.7 77.0 9.3 0. 454 3.8 0.000 4.3
101 2002/5/20 3.4 88.7 7.9 0. 208 - - -
102 2002/5/20 0 80.1 19.9 0.094 - - -
103 2002/5/20 0 71.2 22.8 0.090 - - -

74 : These data were calculated by extending the accumulation curve. ¢ =—log,Y (Y: Grain size mm)
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Table 3. Composition and density of the benthos in the Iyo-Nada region off Yamaguchi Prefecture.

Station No. 2 4 7 10 18 20 22 24 27
Date in 2003 - 5/19  5/19 5/19  5/19 5/19  5/28 5/28  5/28  5/28
[ 63 1243 1369 3333 208 19406 75487 8290 18765
Foraminiferida ,
o> 661 60 397 149 1948 5321 6413 5558
413 476 417 714 804 380 903 143 689
Infauna except Mollusca
II 1365 370 1190 1032 89 261 831 48 641
I 32 24 48
Pelecypoda
II 254 119 79 24
I 71
Gastropoda
I 53 60 24 24 24
I 32 24 143
Crustacea
II 159 79 60 635 149 48 143 95 48
3 1 24
Others™
II 63 238 48
. 1 540 1720 1786 4048 1012 19810 76556 8575 19454
Number of Benthos /m
II 1841 1164 1488 2381 387 2280 6295 6651 6271
[ 0.32 1.59 0.00 2.38 1.49  9.99 37.57 8.09 10.46

Weight of Benthos g/ni
II 112.25 12.68 30.32 43.60 4.46 3.80 13.79 31.63 19.74

*1 I : meiobenthos 95-1000 4 m
*211: macrobenthos 10004 m<, BW=lg
*3 : Echinodermata, Chordata
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HEAH FHENRBROBRS IOV TR
HENBIR B X DTSR S TE Y Y,
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BRE VB CHE A B (ST.8FY) LU
FHE, \NBEEMOFRETD OfF# (STII,
12, U5 BBRED) TH5, Mdo IZHEKDOWE)
DHKINEFRKT DT M ¢ DIERZE (Table 2, Fig. 2)
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Ugly-looking parasitic infections and other abnormalities of wild fish and
shellfish caught in the coastal or inland waters around
or in Yamaguchi Prefecture

Kazuo Momovyama and Kozue TensHA

Wild fish and shellfish in abnormal appearance were sometimes brought in the laboratory to
examine for causative etiology by fishermen, fish dealers, cooks and consumers efc., besides the
daily diagnoses of diseased fish and shrimp from culturists. In almost instances they were found
to be infected with pathogens such as parasites (more than 70%), fungi and bacteria, including
few exceptions caused by noninfectious or unknown etiology. Most parasites seemed to be
harmless to hosts, since the hosts did not exhibit lower growth or lower coefficient of fatness.
However they spoiled the economical values of the marine products. In this paper 30 infectious
and 6 noninfectious symptoms of wild fish and shellfish caught in the coastal or inland waters

around or in Yamaguchi Prefecture from 1973 to 2005 are recorded.

Key words : parasites, wild fish, abnormal appearance
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JRERARA L LR 0 B R FEIR 2 BT BREFI O
15, IR FIEEE X BRI cRES N
7236DFEBNIC D VTE L 72,

M#EsLUHE

WMASINBEBEETHEHD, FBATREHD,
THEDSD, HERED S DFERLLLDNH -1
BTEBRTERPICEHIRL 2, BEVFERICLS
HEiiE, YA FPHEZSEORKEIZFMTL L L
HICHBERR Y EERE 2T E LTERTL IS
S, VD HTHAIN-ADOKRE JIZESI) £/
BFYDHOREIDOHIL -, BOFEHLETEHT
EhbrotFERELVERVRHETE hhoBY
ICDWTRRPOEFEGSL FIIHEMRIC ? 2L 7,



¥ E S

REZHFLEBEREROBEESHLLELDOB LY
WEFEBELG L TCuied b L RERFHZ OO
2HICBL, ZhFnTablel ¥ & UTable 2 ic#
B, Table 1 iZ2WTIHME, EFHUNOF4EE
FEBREYFFRE AR o TR LERO
THEBICE LD,

EF - 71O INVSTHE (Table1 —1, Fig.1)

# 2 T i Glugea plecoglossi® 7 2. Plecoglossus
altivelisDIFE, BEMENEHEE, BHAS~oHFEK
£3%, YA POKEZIF] —2m, BTEIMEC
RE 2. 1X5.8mTH 25, K THEAMICTERI N
YR MRABDA RRONEER (RA) LT, i,
T A+ ORERE TR 2 — 5mDREDNEE LT
B#gahs, BM72cbEONY, P2ORRLE L
TIZNEREL {3k, 19865 D)0 TldEFE
Rid|m{, N0%ThHhot,

EG2 (&7 v Y OEBRTEMI T RE (Table1 — 1,
Fig.2)

PRHEHOAAEZHILABDOY A FIAREIL5~
2.0X3.0—7.0/mT, MRARNICEAE (KH) LZnE
Hi7z7w, MFIIIME T, K& 31E§92.0%x3.2
m<TH 5%, 7V Seriola quinqueradiataffefa DX Z¥H
FRREFER & LT L CHS LT 3 Microsporidium
seriolae LA L ZEZ SN AN HATHREZ NS
t 7 < ¥ Seriola lalandiDfHRIZEHET B & OIRE
H5Y, BEEBNICE T 2 HT OIEE R #IEM.
seriolaet X { =T 2 2 Lo AWEITB LT HM.
seriolael[FE L 7z, AREFICB T 2&HEFIE, A
DAEREHI25emTHI20% TH > 7, INAREAREICE
TIEBE»SDOE TR D RIATLHY, Y A
TIHEBAONTOEHFERD L) TH 5,

FEGI3 1 N F OFRTFEMEFRIE (Table1 — 1,
Fig.3)

71 v 23F Seriola dumeriliDfHWIZEF £ T T
HIZOWTOMEIZRL 2 6 v, FEENMEARH
DM+ 13 —BE Y 2 Microsporidiumg iz At s &
VIRE DAY Y, ARET RS, A
DAL (RH) EAREE 1 —3X10—15mT, &
I LAY D 20EBERIEL Tk, FEFiE
I, KE SN2 7x4.5mTH 5, 13ITR—f
BCREI N U RFIEREDO L 72 HICHFEL T
WEHETREBETOREIEPLEIRZ->TVS,

fEF 4707 TEDOMIEFRIE (Table1 — 1, Fig. 4)

7 e L EEOMBT RAE I > TIRERA, ETERR,
FRREICHFET 2 H0M8H DY, WHATIERLCHS
NnTw3, 7)< I¥Penaeus japonicusDWEFH
Microsporidium sp. i3 SVEHE T &5 &MU & MRk
FEL, YA LOHEAE (KH) BAVGEREERE L
THRMCOHRICERD 53, BT TAE
TI3H92.0X3.9mTH 5, AEOFEFITIBERO D
DERLKSTED, FETHIAREIE Y, EES
BEREROBM /L THL—EBH LA
Hoh, NHIORIKL1IgD 2wz ETH ] %DHF
LETH-LbOPEE L HBHD2.0g DB AT
0.01%U T EaoTED, BEEEEOHCRILIES

MR D bFb o 7, BRI T C ORI T 5%
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BITENI Z NERIB Tld b o 2ds, REIFEREICD

HET2HDBFICNT2EERRIRZVOLL LN

2\,

fEF 5 RBPWEE/E I EROHRMAEFRIE (Table
1—1, Figs.5—-7)

[ & D BT Microsporidium sp. D fif P &
Floks, RFEWFMHBTREZEL0-1.2X1.8
—2.0imTHz & T/h I v, )L E Trachypenaeus
KH:WxIE) 7AHAXE
Metapenaeopsis barbata (Fig.6) 8 Xfav v
Metapenaeus ensis (Fig.7) O 3FETHER I LT
% B3, ¥Frov¥
Metapenaeopsis daleil b EL T3 HBEEDH 5,
AR T 3D T E Rk & [F— R 3R
EINKI L, FERFPHRTOBEBIIEN LI E,
REPLINLRA—ETHLLEEZONS, YL
VIR EFAERIZ0. 2% U T TH o7, BHEEZEDOH
Wi Fems L (Fig. 5 — b, ) 2R LTE DY,
BHEZ K TMBLERO L 5 ICHEFEICHE T 5,
FLEZETEBHEROY Y DOHE, FEOEOFE, FEH
DEAOTED NG, WHEELEDRBIIN T 2 G
BRI EICHANTE TS 250D Z R i3k
3, Rigithic R 3,

EF6 : KT OMBRFREELMER (Tablet — 1,
Fig.8)

KR T s Myxobolus episquamalis D X 5 Mugil
cephalusDEE~DEFLEIC L 2%, B LRI A
BOEYIEY A FOERTREZIRIN 1ol TTH 2
(Fig.8 — b, /), BRI EBMIME 04D
ELTw3 -0kt~ REaz2E2T23000% <, S8

curvirostris (Fig. 5,

k7 X ¥ Metapenaeopsis acclivis,



Table 1-1. Ugly-looking parasitic infections of wild fish and shellfish caught in the coastal or inland waters

around or in Yamaguchi Prefecture from 1973 to 2005.

Parasite Host
Taxonomical Symptoms Figure . Life stage Species English Affected Location
Species . . .
group No. No. and size and size name site and year
Micro- Glugea cyst: white spot Plecoglossus . Nishiki river: 1986
sporididea ! ! lecoglossi (#1-2mm) altivelis ayu skin Saba river: 1992
P piecog spore: 2.1X5.8um TL: 15-21cm ’
. L. cyst: white long oval Seriola
2 2 QZ‘TZ‘Z’ZU"dl"'" (1.5-2x3-7mm) lalandi amberjack if);esrcaIL Japan Sea: 1997
spore: 2X3.2um TL: 25cm
. -~ cyst: white long oval Seriola
3 3 24’”"3’"’"‘”“"1 (1-3x 10-15mm) dumerili B ek flffsrgL Japan Sea: 2005
p- spore: 2.7 x4.5um TL: 26.2cm J
Microsporidium cyst: white mass Penaeus Kuruma connective
4 4 s P (several mm) Jjaponicus shrim & nerve  Sou-Nada: 1974
p- spore: 2.0 X3.9um BW: 15¢g p tissue
. - . Trachypenaeus southern
5 iv[lcrospondlum s)i)(l)rse;;.g él'z curvirostris rough muscle Aki-Nada: 2000
p- o a O BW: 2.5-8.0g  shrimp
. - ol Metapenaeopsis whiskered
5 6 ISchrosp oridium S;(l)rg_ég IL'Z barbata velvet muscle Aki-Nada: 2000
p- Sl BW: 7.8g shrimp
Microsporidium spore: 1.0-1.2 Metapenaeus greasy
7 S P 51 8.—2'0 m. ensis back muscle Aki—Nada: 2000
p- STl BW: 38.0g shrimp
cyst: white to red Mugil Suo-Nada: 1986,
Myxobolus . . 1995
Myxosporea 6 8 episquamalis swellinng (¢ lcm>) cephalus mullet skin Aki—Nada: 1987
pisq spore: 7-8 X 8—10um TL: 37-44cm 1994 ’ ’
cyst: white spot Seriola
7 9 ﬁﬁ%ghfbﬁ (¢0.1-0.5mm) quinqueradiata z;eilllow scoliosis  Aki~Nada: 1987
g spore: 9X 11um TL: 45cm
cyst: white spot Nibea blue lateral Suou-Nada: 1984,
8 10 Kudoa sp. (¢ 1-2mm) albiflora drum muscle 1987, 1988,
spore: 10X 7-8um TL: 30-40cm ) 1996, 1998
cyst: white spot Acanthocephlus
9 11 Kudoa sp. (¢1-2mm) schlegeli bg’:k f}fsf‘ll Suou—Nada: 1992
spore: 10X 8um TL: 30cm porgy ’
cyst: white spot Platycephalus s
10 12 Kudoa sp. (¢1-2mm) sp.1 ?l::hézgm Ehesrjlle Iyo—Nada: 2002
spore: 10.5X8.5um TL: 30-40cm?
Carassius decpbodied
Digenea S crucian skin Abu river: 1974
cyst: brown to cuviert carp
Metagonimus black spot
11 13 g (¢0.2mm)
Pp- Zacco freshwater skin Abu river: 1974
(black spot disease) platypus minnow Kanda river: 1991
Plecoglossus avu ski Saba river: 1988
altivelis Y n Awano river: 1992
cyst: black spot
Liliatrema (¢ 2mm) Sebaste.g lateral Japan Sea: 1990,
12 14 S - schlegeli rockfish
skrjabini metacercaria: 0.8 muscle 1992
. TL: 30-35cm
X 3-3.5mm
. cyst: yellow mass (1.5cm)  Pagrus . .
13 15 SGU";"JO‘I"S’"WS hindbody: 0.5mm x2-5m?  major ;Zgbr - laterall S}f‘mk"?"ls;g;mh
p- egg: 16X 38um TL: 32.0cm ca muscle market:
Gonapodasmius cyst: brown mass (¢ lem)  Plectorhinchus  three— lateral
14 16 o P hindbody: 0.5mmx 1-2m?  cinctus banded If'] ”Cal Suo—Nada: 2005
p- ¢ egg: 7.2X12.4um FL: 64.0cm sweet lip uscle
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EBEETH 5, BTFIIHIRD L DS o IRERRE T, K

EXZ7-8%x8—10m, 2fHoMELET 5 (Fig.

8 —b, i), AWEIWETAEUNTHHAESHOH

BTHBENSCRoNTEY, 2ZREBL AL,

EF7 7Y OfRRFREABEE (Table1 —1,
Fig.9)

KSR 7 B Myxobolus acanthogobii® 7 1) DR~
DEHFEICE > TR 5%, BEPICEEF0. 5mmbl T
DHED Y A P PR EBRICEAL T EASE
) BTELTw 3, BHMAHiEZ20) b 4MNE
IR N A P EEBRL T35 Ly, B
FIRIBIERETREZIEINI X1ImTH 5 (AL
HA), RUUIMPIEE 7 ) OMBREORRE L LT
F5.E fuMyxobolus burik i I n3Y, =y
Acanthogobius flavimanusD RN EF AR & L THE
ST\ My. acanthogobii & i F O 8E 2 By K 8
DFERIC—EL, MEEFAETH 2 Z LAHHL £27,
KRS~ 3 NScomber japonicusiZ b&F4E L,
BSEE 2B ERI LT3 2 EBHEINTH 3,

%k, AREEAIZLIEHIC BT BilEE OSER
T, &E/45cm, HEL. BkeD 7V TH B, KR T
Y ORIBRERIE I NETICEOD > TR ST, Hi
L =387 ) O ARt DE,

EFI8 : A1 FOHAFEY K7 (Table1 — 1,
Fig.10)

HIF-73 4 DR & 5L B KGN T Kudoa sp."” 3
2 A4 FNibea albifloraDBRFI~FEL 2D DTH B,
CAMEHBEIIREATHRY, KEZEH1I-2
mT, FEFHRICSEIERIN S, By BAEH)
Borv= 70k RBELTREY, BH10m &3
7 —8m<TH 5, VTHNZMIEDOKE Z132.5X3. Tum,
BAOREZEI2-15mTH o7, INEThDEHREH
BETCHECREINLZLDTH B, FERIBD
TEWE ) TSRO T NS RBRELLBEEI LD
BERETH >, BWEICEL ZEEID FHEIC ki
1, BEWIOBE L e L7z b LTATHA ADERT
WAHS, ERELA3IANSBRCeTRARIL, MEL
TRA T ARBRORELEL ToAy, BafEE
BROEMRICOHGbE0, 7 F7IcL5RH
BRINF AN TRy, AOREICREIX R
WEBOLNZ LS, BEhDDERNTLEoLE
W RIS ODEIRL T3 0h Litknhas,
R BETH B,

EGIO : vOF 1A DHRNFEY K7 (Table1 —1,
Fig.11)

BB A% % B AR B F HKudoa sp.od 7 a1 & 4
Acanthocephlus schiegeliDBfFEFEIC X 5, P
BOAZHO-AAKREOL A FEKREZ | —2mT,
RIS ERE NS, BF3=rv=70%5 7%
BrzLTED, EHYI0m, RIH8mTH2, FiRkE
BICIRBEFIE 2 TRAD & 5 T, BREDOPEIE—E
LCwkdrotk, &, AHEIZs R PlTOMEN
RS IR B B B IR IR 0 8BHE < 44 Pagrus major
A > 4% ¥ 4 Oplegnathus punctatus THRE Z N T
v 3 Kudoa iwatai'™ \ZHSHTRTV 3B 2k, HiZ, K
watail 3B RS RIDENCRARTHEINS /1
T LELERVEENS 2 LY » 6K iwarai
DHRBMEA R,

FEFN0: xTFDFHAFET KT (Tablet — 1,
Fig.12)

%R F R Kudoa sp. D < = F Platycephalus
sp. 1 OFEBIFH~DFEIC L B, HEBRFEOL R Mk
REZ I —2mTHREIHNICEEIEE SN s, B
ZvZ DX RWELTEY, BNI0.5m, B35
8.5mTH %, AREHFTIXAGBKEDS R b (4KHH)
LRz, REEH1H0.5ml ToBe~Ear R
ZEMNEROEREOY A (RED) BEBEIN:,
INSDYAFREPRVESR>TEY, AEORT
BEEIEA TV 2 Elbh, RESIFT7—-8mTH
TEIRZEL T,

BE, AT, 7L BIREvIFICHFEL T
77 F7PEIBIZT A P LATOBEIZL (BT,
FEFIN D RKADERFR (Table1 — 1, Fig.13)

EAL B Metagonimus @D X ¥ e VA ) 7
DHRKAOBE - ITA~NDHFEICL D, BWEKE
i35 v d a7 Carassius cuvieri, &4 # 7 Zacco
platypusB X 7 2D 3 TH 503, HARKADEL D
MICEFET 5, BB Me yokogawaihs X { i o
N 3%, ficHEBERREMe. takahashiiys X VEH
W RMe., miyataid 2FEHH Y, INHEA TR ILh
U7 OWED S ERXINT S LREER LY, K

5 CldMetagonimus spp. & L7, K4 R IZHE
IS DL TE DY, EEFEBETES
COMBTREX0.2mBOFO~REL RT3 HE
EROTZZENTES, BB E NG EFE
T5, EREEEL TR E SN T 5208, BEADE
RIIWTERETH B,
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EFN2: 7OV OFRFEY U7 b7 (Table 1
—1, Fig.14)

W i Liliatrema skrjabinid> X ¥ 2L Y 7 H 7 0
v 4 Sebastes schlegelitkfllfi~n&EIc k37, v 2
MIBEGEREL, ERSK2mTra DY, ML
7 A& A Y PIFABHBRTKRE Z13890.8%3.0
—3.5mTdH 5, Hk#E (REOWS, RkZHHT
BT, REMICITNEDS > T %) DIgEE
PR T2Y DD K I BB E LT 5, KEEIE
WMETHL, FEFEEHATERINZDEHDTD
RGBT,

EGNS: v 41 DHFRNEET T+ T/~ (Table
1—1, Fig.15)

74 74 €Y —r# (Didymozooidae) R D <
FABEFH~OFEILKD, T4 T4 Y-V BREFE
HiZ 120y A b O #ikERR £ 73 RR D — XD
RENA-TWSE I E, BXY, ORBECHEEO S %
REIE & RSB % 5 & 2 B o X5
Wc, TR TEHEDRIIZ BT 2R IE]
IR THEPICRE W ES2FBHME L T35, i)
AR 2 M ZBIcEINF S v RR S — s EH &
TWwi7z® (Fig.l5—a), EELRFEREOHER
TE ok, YA MDOERIIHL San, HREIFH
BOODRTEBEIDIT O L LENIREBLELESTE
b, ERIZF0.5mm, 5 EEIXL BEREOR S
2—-5miEEdH 3 LHEESI N (Fig.lb—b, £),
PIEY 5= ARTRE X 13K16X38mTH % (Fig.15
—b, f)., PESY BARER L R ik, o
SOWBREEMZE-HT 571 74 Y — v 2l
ERACTAICBEL, <5425 AKHEEMNOR
G X TV I k5 Gonapodasmius
okushimai'™ IZFE L TV 248, AREHOHRIPDOK
FXFEEHORINOEXH26mE T RKESRE ST
V3 7z ) K T I EE 4 % Gonapodasmius sp.ic &
i,

EfN4: 22 a1 OHAFET+ T4+ E/—>
(Table1 — 1, Fig.16)

F4F4 2y —VvHBREODayay v
Plectorhinchus cinctusBllfi~DOFAEIL L 5, AIF
ATRIAPIREZIHN I THREEEZELTED
(Fig.16—a), ¥ A FPHICIZHREREY & b 54l
KRR PHIIE S oo FIRETHEZE I, Bl

B0 SO EED O HRTEREICHFY 72N
REET, R 1 —2mBELH#EI N (Fig.16
—b, &), IV I ARTRE I EFINT.2X12. 4m
<hbh (Figlb—b, #H), wFAHFEMOZNLEK
RCREIPEFUT TH -7, RREF T34 ES]
—64mD 3> a7 ¥4 3RH | BOBEEHAMEIGIC 1
BOL A P BBELEENDORTH 57, 20054113 1E
METHHEHR» S OEESHTED, ZOFHPE
HROEEREE b 2 LRI NS,

EFNS . VIV PEDADBHARTET T+ XV~

(Table1 —2)

FA4TAEY -—VREROY 7 PET A
Cypselurus heterurus doederleini® fiilAl~ D& 412
X2, A MFIEESDFEHE3M, F 3w
IR EN Tk, DbROBEEZL L v H
THEZKY Ilm, EZEHN5mT, fibrrkInktk>
RIRBETHRZ 22 L T %, NEFIZHEER D S D
HTEWIIBEL TR, RIEZEOHFME» S 74
T4 = RFRTH L EHML 7,

EFN6 /O T ONEEET « 71+ EJ— > (Table
1—2, Fig.17)

F 4 T4 ® Y — B Didymocystis wedli®> 7 1
< 7' 1 Thunnus thynnusD#8F LE~DFEIZX 5,
FHEBEE B TRLE(, MREIESET
MERAE C 2 21, B 2 b I3RS 08
TAREZIEH2.0X2.5mTH 5, FRALEED S X b
(Fig.17— b, ZEBXH]) Wi i3 MR TR 74
B 2T RESIN2.mMOE FOFD L %
ZLZ2BoMEk (Fig17—b, AXKHE) »E ¥
XFRWELI LHITA- T3, FETE (Fig.17— b,
FERIEH) ECEHTY 70D X BFE L T
T, REZIEM0.3x 1. 6mTH 3, A (Fig17— b,
ZERHB) 123 E A OIRREOMEH D dhid > TH
BENTWwB, LY 52 XRTRE XIE012.5 X
20.0/mTH3 (Fig.17— b, H), WA X MZEL -
T E A EEAFEHD/NX R A b FIRFICEE
INBGEOHH B, .

AFFERIL, BERAENZA V7 u~ /o &
DBEHTITONE L) IXko7 2 LIcfEn, AWRE
DBRICLIELIERRIN 7= /0 dF &£ ORRE
BORPEIC I N HEELH D, LIIELHFELL
BEEZBREBEECHT2FEERREVb O L BbN S,

* 5 - ELA e BBt
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Table 1-2. Ugly-looking parasitic infections of wild fish and shellfish caught in the coastal or inland waters

around or in Yamaguchi Prefecture from 1973 to 2005.

Parasite Host
Taxonomical Symptoms Figure Species Life stage Species English Affected Location
group No. No. P and size and size name site and year
Cypselurus
. . . 1 ? heterurus flyin lateral
D 15 Did dae? % ving :
lgenea teymozoidae adult: 1 X50mm doederleini fish muscle Japan Sea: 1989
TL: 30cm
cyst: yellow oval
. , Thunnus blue
Did £ b5X
16 17 w’e dyh’.'wcys 18 l(fnzb Ozglf“z) Smm thynnus fin gill Japan Sea: 1999
o TL: 40-55cm  tuna
egg: 12.5X20m
cyst: yellow spherical Lateolabrax Japanese
17 18  Acanthocolpidae ? (¢ lmm) Japonicus segbass scoliosis ~ Suo—Nada: 1992
metacercaria: ? TL: 37cm?
cyst: brown spot .
18 19 Unidentified (¢ 1-2mm) ?éilézt)tzchthys finespotted skin Aki-Nada: 1973,
metacercaria: 50 . flounder 2001
% 100m TL: 21-23cm
cyst: red spot
Cestoda 19 g0 [locephalum (4 1-Zmm) Anadara - ark skin Suo-Nada: 1979
sp. metasestoda: 0.1 broughtonii shell
X 0.8mm
.. plerocercoid: 2 Theragra Alaska salted fish market: 1976,
20 Nyberinia sp. X 4-5mm chalcogramma pollock roe 1979
Secernentea Taklj.'ugu tiger on visceral Japan Sea: 1991
rubripes puffer organs
cyst: white spot
Anisakis (¢ 4-5mm) Scomber spotted on visceral .
2l 21 spp- third larva: 0.5 australasicus  mackerel  organs Japan Sea: 1997
X 1.5-3cm
Scoml?er chub on visceral Japan Sea: 2001
Jjaponicus mackerel  organs
, young?: brown thread Paralichthys ocular side
Hirudinea 22 22 ggtlll:lc;lﬁella (1.2-1.9 olivaceus glf(l)ll)l ::;Sre caudal Sou-Nada: 2004
% 12.9-14.6mm) TL: 50cm skin
. R Parapercis
Crustasea 23 23 Pennnella sp. adult: black thread sexfasciata saddled lateral Iyo-Nada: 1999
(1.4Xx 15mm) weaver muscle
TL: 12-19cm
juvenile?: red thread Takifugu
24 24  Pennnella s (1X90mm) ubri ZS tiger lateral Shimonoseki Fish
Sp- adult?: black thread TL: 37;_ 4%cm puffer muscle Market: 1994
(4% 130mm) ’
Saurida .
- 95 -
25 25  Sarcotaces sp. adult: 25X 10-14mm elongata s}hort fin lower jaw Suo—Nada: 2005
d'1.2-1.4mm . lizardfish  and snout
FL: 15-23cm
. Oratosquilla R appendage
Thylacoplethus externa: white long ) mantis ! .
26 26 squillae oval (0.8x1.2mm) f)ratorm shrimp mainly Suo-Nada: 2005
TL: 8.2-9.9cm pleopod
. . Acanthopagrus
27 27 ;Vcel:r‘;;‘rllz . f;’;l;‘ 22'5”” schlegeli bf'er ;’Ei‘;ldal Suo-Nada: 2000
-aC TL: 17cm porgy
. i . ill
Pungus 28 28 Unidentified mycelia: ¢2.5-5.0/m (C))Traattoorsizwlla mantis g; d Suo—Nada: 1990,
spore: 4.2X 12.5im TL: 10—15¢m shrimp pleapod 2005
Flavobacterium Plecoglossus ulcer at several rivers:
Bacterium 29 29 suchrophilum (coldwater disease) altivelis ayu lateral 1986—2005 )
psy P TL: 10-20cm muscle
A Carassius deepbodied ulcer at several lakes
30 30 S;IZJZZ;Z%Z (ulcer disease) cuvieri crucian lateral & rivers: 1974,
TL: 20-33cm  carp muscle 1975
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%R, BABLORHNRAZ 0= 7aiidaxm st
b T4 T4 Y - VRORHEDEFE RHE D M-I
PRE, MMESCERCEFEL TSI EBRES
nTws'’,

EFNT : AX X OREE (Table1 — 2, Fig.18)

FEF 7 0 7 ) OBEBRE TR MK, TIXEA4
MECEYDPER I NG EEHEEGOEHEZFE
BIT 50T w3?, XX ¥Lateolabrax
Japonicus TIX IEMELRFEMBIXRE TE R 27205,
EEH 1 mOHELRBOT 2 FBEERDS 1HEES
hi: BABE), Y2 FEbROEL, WFoHRE
BRI LR T2 2 S xTERpo 788, O
BOIRE, DRBERFEOES L 728k EDRE» 5 7
1>y a8 (Acanthocolpidae) BHD £ ¥ 1)L
YT ERES N, B, ABOX TN T
HWEADOHIAICEET 2 L OMERICERALZD
b Lz, RRENTREREHEGTOEIT R EDRE
EFBDBEBTE LoD, KXYV HY T
DRGFEIC X 2 H#ish EBWIL 72,

FEFN8 : A1 2 AL 1 DIRRMEEER (Tablel1 — 2,
Fig.19)

BEAHBEHROAZ LIV TPDOAAL ZHL AL
Pleuronichthys cornutus® #ERAAE 2 5 T~ D
FEICEZ, YAMIKRES ] —2mT, Ba~FH
ZELTEY, BECEHES OIS Ron 3,
AZEeNAYT (FHABE) kv 7 VIRTEAIH
QA &I, RIFMPEIRETHI50m, AFE-
7TREETHII00MTH 5, 2001 FEDREH TIIFE X
NIZAA T VABRD ) bRHFLEAIZ 1 RTHER
RS-, L L, FEBEZIIBFEOREL4E
PEDTEHEZELEZSEOWTNL AR E»- 7, K
WETREEENICE T 2 BRI TbRn I &
Do REEE»SEH L 2L h Y 7HIRITREICS
BHFELLDDEHREN, KRRDORXAL FHL AL ~OD
FERRIFETH 2D Ltk
EBNYG : 7 HH A1 OFRTELSDSZR (Table1 — 2,

Fig.20)

Ny b+wYavd 27 H (Lecanicephalidae) £
R Tylocephalum sp.D X ¥ € A v —F DT hHA
Anadara broughtoniiffifdf~D&EIc k3™ 9, o
A M RERISEOHREICR I N TH S Z 0% <,
REZZ ] — 2 TR IZMIRIFE L T2 720
WHRGHER E LTHg I NS, FERIZIZFEI00% T,
REHFERITCEA20/mid > 2 F BB I Nk,
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EEEFIT TRERATHEIN LT ITS LR

DT, FREHOBANE 7 H A4 1ixZBo ol o7,
%E, AHIIZLORBRRFETLI LB oNT

VEH, ZNOEDRENETRE VERREVLH Y

AN HBEDHFET 52 L3R,

FEFI20 : BARFORKMRR (Table1 —2)

pay) H & Nyberinia sp. O¥ESHR 7L v k)L a
A FD A —4% 5 Theragra chalcogrammalf S~
DFELEFLIDRAILLS, Lokl ad FIEHET
2 X5mDREITHY, KBILZ-(HTHS,
HRTEBARICHEPREZEZTUIHEL%, B
HWOAXRDYEZH LD Bl 2iADD T3, 74
7 3 Sardinops melanostictus, t 7 X Paralichthys
olivaceus, ~% /~% Arctoscopus japonicus, A\ X
A 7 Todarodes pacificuss% < O ILJ5 R KEEY b
SRHEINTED, AETIEIABICEEL T 325
TEEDFHRS A Mo WEL THER D, 3iEaR
THRFICEENAALIDERDbDN S,

FEG21 T2 HNOREHEET7 =Y * X (Table 1 — 2,
Fig.21)

7=+ % 2Hi# (Anisakinae) #HtAnisakis spp.
D 3 S RO I = Y Scomber australasicusZ D
MR AP H R~ DFEIC X 5, Anisakis/g iz it
W& B D %\ Anisakis simplexD fth, A. typica, A.
physenteris® 2 FEHHI & T 3057, BOEEIR
TELD -, YA MIEOEHOHEKETREIITE
P24 —5mm, % IS ARREICANZD DvTn
5 (RAD. AtORFE FWATEE) B3ARE EH0.5
X1.56—3mT, YAIATEHESHZHEORET
B 7w, YA M E (e KB G
ANBER), AREEIILGROY 7w 28, ¥ 74,
YN ATCE, ANVAAH, A% 7 2 Buphausia
superba’s% { DB SBESINTE Y, HE
PR I3H D TR, IS 8T HAE Tl X
Nice A 7 EDERICK ) B ZE L HHH %
BWEsNTEY, MEEFEFERELULALHLONT
W3,

Ef22 : e XNDBFEEI (Table1 —2, Fig.22)

7 A EEE (Piscicolidae) e VEAHF ) E L
Calliobdella livanovi®) & 5 X H IRBIBHAEHE R~ D
HEICE S, ABEEFATIIREOREZIZ1.2—-1.9
X12.9—14.6mnT, AIZESITO/RI oL FEEE
LTEY, BEoRNEREL L A0 sUREK S 5,
AREFETAIZI0% M EF RO BEERTH - 7



L OWEDH BHY, FHRAFITH 5ROREIEET
BRRIOEWHE L CRBETH - 7, Az DA
B ATRZNEEL RV E) T, BlLIERFEOE
T ADOFERIZINARII20% 2B 2EEGDHB ¢
DERE T NTO B A TR EEIC B v TR
HTELL, HEROTHRETH T Tic2004
ENBICHEINI- 1RBOE T A5 LR -5T
BT/ 37N

EF23: V5 HT RSXAD~NL 2T (Table1 — 2,

Fig.23)

¥ % 7 # (Pennellidae) # 4 7 > ¥iPennella
Sp-D 2 7 A%+ 5 X AParapercis sexfasciatatRilE
~NOHFEICLZ, BREOKRESIL2RE (HATAER
AIEOINEZ IR ) 4914, 8m T, BHRIROBEEE (&
) % 4R cER IR TR D, BikEH-
o THAEZICRK T kv, KREH TRRHFEER
#56%, 1fEFESEDHFEREEE 1 6B, F4
HWEIXBHERE Y IEBOABH 2 EEr-> -, ¥
v = Cololabis sairalc&H$ 5 X v 7 IR REDS
EVFIIPTwR I Lo rebdFoasY Lip
N Tw 303, K KICERS b5 7 F Takifugu
rubripesD X 3 7 FREIZ B,

ER24: 77 T ORRIFFFEN> % T (Table1 — 2,
Fig.24)

RV 258 H A 7 Pennella sp.® ~ 77 T DFE
&L THRBRERER~OFEIC X 5, AREHITIE
Bk, HEOL I 7 7BIREA—DOKREITHo T
b o T, FohiiKEIDRLLK (Fik
WS OFHRIERET. bom, YHAEL 2 g), (5.4
am, 0.4, /N (3.4, 0.01 g) D3IWIHToNn
oo REBLUCHoRKEREORETCROINE S DN
YA 7 ARBETH S, MOREIIFEEZEL T
7z (Fig.24—b), BEENNZREDOKRZ X ICHRF
2 (B % 4 — S emBEEEE X Tz (RHID & BT
W T ROERSY) . BRI ISR % B I R
BEETHRIGEL T2 ab b0, £, EHEH
HDME TS  DBERRLIEZR I LT
7L, FEFEFICTLTHI2BEOEMERE2EL
TwskiicbBbnsg, £, REBRKSEDI B
1 BIREBOEEBR O N2 &5 igif & #HE
iz,

nE, ARBEHNIETENERRATR KB EN
RREFZ 77200 TDLDTH Y, INARELHE
BTREINLLDLELORFERZTE TR, &

WHBED O O EWY HRTik, AFERIEER

PO FHBHCHREI N L 77 712% K, AK

BORS FHOLDIERAZ LR, £z, #F

WHEED S DTRRLERPBH LD L THo T,

FEGI25 . FATIVORTHREYILOIZ2ER (Table
1—2, Fig.25)

F v a ¥+ Bl (Sarcotacidae) & A 7 ¥
Sarcotaces sp.® b A7 =Y Saurida elongata® T
A DFEICK 5, FERTGHESEYREE L 00
Pefr TG, B> THMY DPHIXNEZHRT 2013k
BRE7aF A7 2R T 5, RIBEAVL T JE—
F=NDE)RIB2ZLTED, KEIEHN5-6XI1
—14mmT, FAFTYV 1REMED 1 - 3EFEENT
iz, RIEWICIEKREZZH 5 X11—-14mDi &, i
ICHARTHBD TN HREEL 2-1. 4mD DA - T
%, MEE—¥mAIR - Fo T AR T RO E O $i < I
BRY Y TROWM->FO XS aigEYH»H Yy, LHED
FE—HICEROZEEY 2 G LT 5 (Fig.2s—b, ),
HEEROLS BFE L, BRIOEEAGSER HEHifo
7T, BROEELRE, MLEBRRoTAATY
BORMEHZ w5 (Fig2s—b, H), ¥ray
* ABIE R SOH IO REB A>TV E
ENTwEHY, AREFTRER 1 >ORI Roh
KEKAEEPER IV, AGoBVBEIcEEnT
WA ERAZ G THNT 2 Z LR ZNBESTIER
¢, LIELEHRBEOBHROBMAEIIL L 72, KR
BRI TCOFEEIL26.5 % TH - 7,

EGI6: oy OOMBRFE vV T 7704LY
(Table1 —2, Fig.26)

v 7Y B (Thompsoniidae) 7 3 Y KL %
ay 77 7 v b Thylacoplethus squillae®d > v 2
Oratosquilla oratoria® ¥ & L CTlEXHEA~DFEIC &
29 b7V URO7 7 n LY BEERNICBAX
RO E RN (interna ¥ 7z idroots) &R
Z ML T BHEROHE &SNS (externa) »
S5HL B EXNTW 3 5™, internall O\ T I3 A fEHE
ADHBTIXFRD B T LI TE LD -7, externald
—WRICE R LB L Qv iRz AL, BiEH
BTHRERIECERZBETHELNTED, Vi
LroD kI IcRASZ (BAGTH), Fu%FAEdH
PRI C B 503, HHED SR ERGRRIC D
HELTWS, 8 TFTHIZREINLAREL TIRE
ERIZE5%TH D, externa®d A E 13 FEH0.8X1.2
mn T, PERICIE 1 — 4 MlllED 5 BB K E K192 X117

— 150 —




mDEHOMHFERE L T 7z,
EG2T: 7081 DRWREBEEYF /28 (Table
1—2, Fig.27)

74/ £ (Cymothoidae) HHE T A 7 oy
Nerocila acuminata® 7 0@ 54 O BRI~ DEF 412
¥ %, ARlOFERILBEME - IPFVRI LI
HELTW2Y, MO LEIZZNEN25mE
U2.2mT, M (FABEL) 2 (FATHEL) &
DHETRE, BEIZH 2 EERDFEmIE# k> T
oy FUBARICROAEE T B, AEONHRETSH
% % 4 ) TRhexanella verrucosa, 42V ¥ F) A
> Irona melanosticta?s £ IR L C HizT 3,
FEFI28 : v IMEWE (Table1 — 2, Fig.28)

HEAHORELEFED Y v 20ME X VEE~OF
HiCk 3, FEBFOMBIIEILRE L Ba»5 BE
L Tw3, FRIZKZ2.5-5.0mToL (AL
HiF), M TAkE 4. 2x12.5mD ey (AL
B) BEBEEEIN TS, B v 23R
LTLRTWEELN TS, BROBAIKIDED
BEDRDONTHLBEI ENS, REFHOHEFEICNT
ZEMFAEAZVLD LHEHEN T EY,

%E, AHEEICOWTREY Y 7L EKFOHEMEKIC

RAFLTRY, HEEORELY v 26T 2RE Y
BREZFERTH S,
FEGI29 © 71 DAXKFR (Table1 —2, Fig.29)

JE K 8 13 Flavobacterium psychrophilum 7T, 20°C
8 O e AR IRIRF IS IRAT T %, (RRDRNH SIER
DEINTH 5, ZOMTHEBORE, A, ¥
REOBRELRET I, HERCEEROEREIRO
shd (HWAEE), £EOWINO AL 6 TEEET
LREL, FET2OROBEORELWIFLALE LT
W3, WHEOWNTH 19964FEH D & BEBR S S
X9k, Kice A1 Ho 7 L@ saiicmiovwk
BOW e 2 BIRATOH L . B TIRAIK
AR & LT, BERT ORI X A KRk
FEWOAE, PHEERS IR 2 PN RIEYE, WK
WIRAE 7 ) — e oBfis E2EBL TED, 2004
DI KR O E LB A LT 5,
fEBI30 : 7F DR B EFR (Table1 — 2, Fig.30)

JE PR 55 13 FE S B Aeromonas salmonicida T &
27, RIS B 3RS IRV T, &
b 235, RERPEIFELKTHS, ¥vrXa?

Carassius auratus* 2 £ Cyprinus carpiolZ ¥ @& 5

Table 2. Ugly-looking abnormalities due to noninfectious or unknown etiology of wild fish and shellfish
caught in the coastal or inland waters around or in Yamaguchi Prefecture from 1973 to 2005.

Fish or shellfish

Symptoms Figure e - - —
No. No. Abnormalitics Speqes English Location Notes
and size name and year
; . . Mugil A creek in Hofu photosynthetic
31 31 red coloration of skin cephalus mullet city: 1993 bacterial growth
Kareius stone rellow coloration of fat
32 32 fatty degeneration bicoloratus Suo-Nada: 1994, 2001 y i
. flounder in the lateral muscle
TL: 22-25cm
Plecoglossus JUNTT . N
altivelis ayu Kotoh river: 1990 §ggj"na“y produced
33 33 lack of dorsal fin TL: 16-20cm ]
Acanthqcephlus black Suo-Nada: 1984 a}rtlflcxally produced
schlegeli porgy fish?
) ) Pagrus red Aki-Nada: 1992
34 34 osteoma major
scabream Iyo-Nada: 2000
TL: 25cm
Acanthogobius
35 papilloma Sfavimanus gobie Suo-Nada: 1981
BL: 12cm
Cyp TS carp Saba river: 1992
carpio
Plecoglossus avu Nishiki river: 1989
. o altivelis Y Shimada river: 1989
36 scoliosis
Lateolabrax Japanese Suo-Nada: 1990
Japonicus seabass Aki-Nada: 1992
Platycephalus bar-tailed . .
5p.2 flathead Aki-Nada: 1992
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N3, INORORAKBRIZEBITZIZEAEDFTH
B7vyauy 7FThotz, AR TIXI9744E L 1975
FOFICEHBCNEMENT 7FHBEZE LD L
LT C OMEMNITARITL, FMETHRECH
B3N, 2ORIBIECES FTEFEERRY,
FEFI3 : RS DBFRDFE (Table2, Fig.31)

HIBOKEGEMANPIELT RS OERTHEIL,
ZOMEEROBBENL LD TH B, BRESHITIZ
A DN OERNBIRFKIFH T, KPOBREHRIIEN
B, EFEIREORAIL X 2 KEHETETL,
BEAEEEORETH -, SRLEHEEEROR S
DFICHRORY FE2E -1 K I ICRZ B EESHRE
NatEbic, WEOHNKEDORIDFZEL T
Too BT OBRICHIEL T2, KL SN
WEBREELICEAEEZREL, KEJIFH2 X3 -
6 mT, BEPNEBICIEREIORER % Bl s & 10 fRE
WEL Twi (BAEH), 20 +P0b0H% <,
B AL, Tl BRICX ZFEEFETD
Lot INsOBEBNFBIE I ueF LM
(Chromatiaceae) IZJ@ 3 % Y& Bl 86 Chromatium
minusic X (BT EY, kB, 0k ARBERSR
IERNBEBICHEL -,

EGIS2: A H LA DEFERAIBHEM (Table 2,
Fig.32)

A o H v A Kareius bicoloratusd iR NS Mi#Rka I
BRI N TIPS O FETEE L HEL -
YDTH5, 4 LA IFNENZEHEE L CRg0%E-
JBf, ©COWLRZUATHTICERICEZ 5D, B
EEFEPTA L R OERE L 7 TS 5
bznoPEtao~y IERICHEZ % (Fig.32—a),
VIR T % LA L Ear o8t BT 5 KREI70—
300/mo A WiHERE AN S 22 AR & L TH BN S
(Fig.32— b, £). EEL ZEMMREERED 5 EM
e, BT ICIRAET 2 BAEHO EFE R
HRTHAE YL T3 (Fig.32—b, ). #i
KA 7 L — 7 —BEESBD o), Wik
15—50mD % B DERRYIE R A 47 ) IRYE D3 BEE X
nNpZhbs, BUERBIEIAY 77y 7 BRET
BAHWHERINDD, AEBAANCINAE 2 IZEET
Hote, AREGNL 201 L bBEERESFEHHTELRICE
BLEbDTHDH, BEEIPSORMERD HERICK-
THIDIEHETREFIIA S HLAICB->TIDES
HREAPRLIEEIND LD ETH T, FEHHMA
DML B A (3B L 7 kL 2 e 5 L 235 a0
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20 T0ssY, BEL LT LA OBAIIITH

BZoTWBDTHA )b

EGIS : 71H LUV O5 1 DEERIBIE (Table2,
Fig.33)

1967 —19694F 0 3 4/, LI RN L v & —
TI0—90% & R THEHEE K 72BEES L,
AN ORBRESEATEHE LOME L S 1,
sl 4 EBRDTb 2 BERIGRETE T, HHER
B72z2HBT2ZLR3TEhbolk, 208, £H
DEEEESTORA ZD L) h7adtEIN, 7
PRI ORI EROFROERSHE LD Z D
FERREINTLBXIT, 89D ADSBREERED
BRzB&T2EP LD, 223 ICHWY HITS
NTWEINTWB, 754200 TIREERIEBRE
DMEFXR Y5 L OHBFERE 7L EFRU2B LN
BN,

EHIZA . = X1 DBEE (Table2, Fig.34)

< A OEHERCHIE L T\ 2 MBI B AR
INELOTRMEEZONTWEY, BEEEE L
TIEBEE & CHRBICTIER S N 558, BEEOHITI
%5 — 8 MBEBEDIZIEPRETSTH511 X 12~ 4 X 8mnD)
KREXIRESATHE, 20X EER<5 4 DS
T3 ¥ F 7 % Trichiurus japonicusTd & { HE X 1,
ZNEEZL 3y,

FEBI3S - ¥ NEDOHFEE (Table2)

BYEETH 2 LA L ORRITBH S e
bDTH 5, IR RIS, K
ERLOTRHERZOBRECETIHOLHY, 20
BRI S AN AL E LIRS, 1960—1970
FERICHFEBP B TEHF L, REEESE L 0BRSS
FEbLbNTRERMELE o7, BEMICY AL AR
RTPEEINTLEUHHRERICERIL Tk
W
FEFI36 - RIZEE (Table?2)

FEOMBRE RS OBBETAS N TV 52, Y
KEFELY I —~baq, 72, AX¥, =IF
Platycephalus sp 2O fIBIERBIA ST 5,
BREO KR D WTIE, FAEE, Pl - LEEhg,
SFEMRZ, M EEROM S »OREE, BiEk Efk4
BERSEZ SN T A, R4 AoV TR
INGDRIZODVLTIHIZEA ERENI T R o7,

i 3
SRR NIRIR B 13 5 WO BEA 2 B




LCwinik ) 2, REBEOE AL TEO LR,
SR D RN EREC DL IBOTE D II5ES
wizEwuk, LeLsEBILWL LFET, Zoft, #FE
RO RREEEROFME, HEREORFRHYES
%L DHRICOBA %R, F1, KEFERRER
B MKENZ Y v ¥ — O ERICBERDORRE X
DA, FEREOBSICEIT 2 BRELBRONES
R CER R LR W, TRSD RIS L
e

51 B X &K
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1) TEH= - EHiEER (1983) 1 v ¥ M A/ h*
Y4 ORBIHEEL? F7BX U7 7 VOB LEE
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12) #H H (1979) : Ei#li 4, RROFERIIOW
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Fig. 1 Glugeosis of the ayvu. Arrows indicate white small cysts formed on the skin. Traces of detached cysts

are also seen as red spots on the skin. Inset: Spores.

2 Microsporidian infection in the amberjack. Arrows indicate cysts formed in the lateral muscle. Insel:
Spores.

. 3 Microsporidian infection in the greater amberjack. An arrow indicates a cyst formed in the lateral
muscle. Insel: Spores.

. 4 Microsporidian infection in the kuruma shrimp. Arrows indicate cysts in the loose connective tissue
under the exoskeleton. Inset: Spores.

. 5 Microsporidian infection in the southern rough shrimp. a: Infected shrimp (arrow) displayed reddish
coloration and dull blackening on the body surface, and also displayed milky or cottony appearance in
the muscle. b left: Affected muscle (arrow) is opaque and white similar to cooked shrimp muscle. b

right: Spores.



Fig. 6 Microsporidian infection in the whiskered velvet shrimp. Abdominal muscle lost transparency and

become opaque and white.

Fig. 7 Microsporidian infection in the greasy back shrimp. Abdominal muscle lost transparency and become
opaqgue and while.

Fig. 8 Skin myxobolosis of the mullet. a: Many white to reddish cysts are seen on the ventral skin. b left:
Cysts formed on the scales. b right: Spores with 2 polar capsules.

Fig. 9 Myxosporean scoliosis of the vellow tail. Inset left: Masses of cysts taken out [rom the brain cavity.
Inset right: Spores with 2 polar capsules.

Fig. 10 Muscular kudoosis of the blue drum. Many white cysts are formed in the lateral muscle. Inset: Spores

with 4 polar capsules. Giemsa stain.



Fig. 11 Muscular kudoosis of the black porgy. Many white cysts are seen in the lateral muscle. Inset: Spores

with 4 polar capsules.

Fig. 12 Muscular kudoosis of the bar-tailed flathead. Small brownish long oval cysts (arrows) are seen
besides large round white cysts (arrow heads). Inset: Spores with 4 polar capsules.

Fig. 13 Black spot disease of the ayu. Arrows indicate the cysts formed on the skin. Inset: A metacercaria
liberated from a cyst.

Fig. 14 Liliatrema infection in the rocklish. Arrows indicate the cysts formed in the lateral muscle. Inset: A
meltacercaria liberated from a cyst. Note the lily-like mouth part (arrow).

Fig. 15 Gonapodasmius infection in the red seabream. a: The cyst is opened to show the inside. b: The long

vellowish thread-like hindbody (left) is filled with numerous kidney bean-shaped eggs (right).



Fig. 16 Didymozoon infection in the three banded sweet lip. a: The long vellowish hindbody (or bodies) of
the worm is coiled. b: Thread-like hindbody (left) is filled with numerous kidney bean-shaped eggs (right).

Fig 17 Didymocystis infection in the blue fin tuna. a: Cysts are formed on the gill filaments. b left: Two
hermaphroditic worms (arrow heads) liberated from the cyst (+). An arrow indicates the forebody
protruding from the hindbody (HB). b right: Kidney bean-shaped eggs.

Fig. 18 Scoliosis of the Japanese seabass. A cyst (inset) containing the metacercaria belonging to the family
Acanthocolpidae was found in the brain cavity.

Fig. 19 Trematode infection in the finespotted flounder. Numerous brown cysts are formed on the skin,

especially of the fins, at the blind side. Inset: A metacercaria liberated from a cyslt.

= 1B8i=



Fig. 20 Tylocephalum intection in the ark shell. Infected lesions are seen as red spois on the body due to the

hemocytic infiltration around the cysts.

Fig. 21 Anisakis infection in the spotted mackerel. A cyst can be seen on the liver (arrow). Inset: A coiled
still worm (left) in a cyst and a liberated active worm (right).

Fig. 22 Calliobdella livanovi from the Japanese flounder.

Fig. 23 Pennella infection in the saddled weaver. Worms (arrows) are hanging by inserting their heads
into the host muscle. Inset: An adult worm. An arrow head and an arrow indicate a head with root-like
processes and gonad, respectively.

Fig. 24 Pennnella infection in the tiger puffer. b: Red parts of the worms (forward from the arrows) are the
inserted head and neck in the host muscle. Color of the juvenile worm (lower) is red different from the

adult (upper).
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. 25 Sarcotaces infection in the short fin lizardfish. a: Three cysts are seen in this picture. b: A female (left)

and a male (right) liberated from a cyst,

. 26 Thylacoplethus infection in the mantis shrimp. Pleopods are mainly infected. Inset: Low magnified

externa.

Fig. 27 Neroeila infection in the black porgy. Inset: A female (left) and a male (right).

Fig. 28 Fungal infection in the mantis shrimp. Pleopods and gills are most sensitive to the fungus and affected
areas are usually blackened (arrows). Inset: hyphae (left) and spores (right).

Fig. 29 Bacterial cold-water disease of the ayu. Ulcers are formed in the lateral muscle. Inset: Flavobacterium

psychrophifum from the lesion.

= Loll=



Fig. 30 Ulcer disease of the deepbodied crucian carp. A large ulcer is formed in the lateral muscle.

Fig. 31 Red coloration of skin in the mullet. Red color was produced by the growth of a purple sulfur
bacterium, Chromatium minus? (inset), on the dead mullet skin under the almost anoxia in the
environmental waters.

Fig. 32 Fatty degeneration in the muscle in the stone flounder. a: Brown patches are seen in the peripheral
region ol the trunk muscle at the blind side. b left: Lateral muscle is removed to show masses of orange
colored degenerated lipid cells. b right: Low magnilied degenerated lipid cells.

Fig. 33 Lack of dorsal fin in the avu. Lower two specimens have no first dorsal fin.

Fig. 34 Osteoma in the red seabream. Middle parts ol 5th to 8th hemal spines are extremely swollen.
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TR BA L R AKD 5 7 ZTHERICFHEL 7
Pseudocaligus fugu®SEEEEhH

R 2T A2 - BRLifIk

Effects of hydrogen peroxide solution and diluted seawater
on detaching the parasitic copepod Pseudocaligus fugu
from the juvenile tiger puffer Takifugu rubripes

Kozue Tensua and Kazuo Momoyama

The juvenile tiger puffer Takifugu rubripes were heavily infected with Pseudocaligus fugu
during the intermediate rearing in a shrimp culture pond before stocking in coastal waters to

enhance the natural resources.

In order to develop the treatment method, we examined the effects of Maine Sour SP30(29.75%
hydrogen peroxide solution, Katayama Chemical Inc.) and diluted seawater on the parasite.
Marine Sour SP30 bathing at concentrations of 0.05, 0.1 and 0.2% for 20 min were effective
on adult worms on the skin, but were not effect on chalimus larvae on the fins. Both adult and
chalimus larvae were detached from the host fish by bathing in 0.025% Marine Sour SP30 for 24
h. Freshwater bathing for 5 h was no effective against the parasite.

Key words : hydrogen peroxide solution, Marine Sour SP30, diluted seawater, Pseudocaligus

JSugu, tiger puffer
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R T 2 0B 2 HERT 5720, Y47 —
SP30 0.05% M EORE ORERX Iz DWW T, BER
Bl E Ttk E kT 4 AMMAE L 28 ICHER
HEHEOFERILE TR,

F £
2073F,n
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Table 1. Effects of hydrogen peroxide solution and diluted seawater on detaching the parasitic copepod
Pseudocaligus fugu at two different life stages from the juvenile tiger puffer Takifugu rubripes by 20

min exposing at 26.8°C.

. concentration test fish parasites (infected/examined)
parasiticide (%) (dead/tested) adult larva*®

0.2 0/3 0/3 3/3
0.15 0/3 0/3 3/3
Marine Sour SP30*' 0.1 0/3 0/3 3/3
0.05 0/3 1/3 3/3
0. 025 0/3 3/3 3/3
0 0/3 3/3 3/3
. 25 0/3 3/3 3/3
diluted seawater 50 0/3 3/3 3/3
75 0/3 3/3 3/3
control 0/3 3/3 3/3

* 1: Marine Sour SP30 contains hydrogen peroxide at 29.75%.
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Table 2. Growth of the larval Pseudocaligus fugu attaching on the fins of Takifugu rubripes 4 days after
exposing to different concentrations of hydrogen peroxide solution for 20 min.

e concentration test fish parasites (infected/examined)
parasiticide (%) (dead/tested) adult larva™?
0.2 0/3 0/3 2/3
Marin Sour SP30*! 015 0/3 2/3 213
0.1 0/3 2/3 2/3
0.05 0/3 3/3 3/3
control 0/3 3/3 3/3

* 1: Marin Sour SP30 contains hydrogen peroxide at 29.75%.

R T 2T ORBE AL ER L 1205,
B, $hAE L BRI s h oz,
24B5FEEB

<Y %7 —SP30 0.05% ETIRET Ot
L, 0.025% AT Cid& L v o7z (Table
3). 0.025% TIFRAIZETHIEL, SEDLTIHE
LT, 0.01% TIRRBIZERBD ) b 4RBICHEL
TW7eds, $HERLETHLE L Tk,

WIRHEKO BT SBD I b 4 BOMAALTLT L
720 25% TIZBERAIZETER L T8, RAi
EET, BERBELZ4BDH L SETEEL Qo

¥, <V ¥V —SPODEMRDTH 5@
K120, 025 % TIX 4R IR DI IZ 2 {, 0.01%T
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* 2: chalimus stages
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k5 7 g4 L ke Pseudocaligus fuguidifoK 5
BRI O 1/ 4 TR 24RO ERER S Nz B,
KT 2 EHESBO TREWT 25, HRE
iz & 2 BREREIFISHIRE T E L,

2V Y7 —SPIORAERVHRICED 5T
50.1%207 B TR B ISBRER S 15 b DD, Hi
HARTREIHBE LAY D ASERBIEL 2o,
BERAHBOBEECIEBE L B> HEPREKE L
THRFICHE L 72 2 L PHER Iz, Pseudocaligus
JUGUDFEB R T — VI & 5 BBLKFE~DEFIEDE
WICDOWTORIRIZ VD3, HEETY 7 ROy
Y5 INEDRNA & 7t B Leprophtheirosis salmonis

Table 3. Effects of hydrogen peroxide solution and diluted seawater on detaching the parasitic copepod
Pseudocaligus fugu at two different life stages from the juvenile tiger puffer Takifugu rubripes by 5 or

24 h exposing at 25.2~26.8°C.

exposing time arasiticide concentration test fish parasites (infected/examined)
(hour) P (%) (dead/tested) adult larva™?
0.1 5/5 _ ~
0. 5/5 - _
Marine Sour SP30*! %0 /
0.025 0/5 0/5 2/5
5 0.01 0/5 5/5 15
2
diluted seawater 0/5 /5 2/5
25 0/5 5/5 5/5
control 0/5 5/5 5/5
0.1 5/5 - _
0. 5 - -
Marine Sour SP30 05 5/
0.025 0/5 0/5 0/5
24 0.01 0/5 4/5 o/5
diluted seawater 4/5 0/1 0/1
25 0/5 5/5 3/4
control 0/5 5/5 5/5

* 1: Marine Sour SP30 contains hydrogen peroxide at 29.75%.

* 2: chalimus stages
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1) S. C. Jonson (1993) :Laboratory investigations
on the efficacy of hydrogen peroxide against
the salmon louse Lepeophtheirus salmonis and
its toxicological and histopathological effects
on Atlantic salmon Salmo salar and chinook
salmon Oncorhynchus tshawytscha. Dis.
aquat. Org, 17, 197-204
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Effects of hydrogen peroxide solution and diluted seawater
on detaching the parasitic flagellata Cryptobia sp.
from the gills of juvenile marbled rockfish Sebastiscus marmoratus

Kozue TrnsHA and Kazuo MomoyaMa

Mass mortalities of juvenile marbled rockfish Sebastiscus marmoratus occurred due to the
infection with the parasitic flagellata Cryptobia sp. during the rearing at Yamaguchi Sea Farming

Center.

In order to develop the treatment method, we examined the effects of Marine Sour SP30(29.75%
hydrogen peroxide solution, Katayama Chemical Inc.) and diluted seawater on the parasite.
Bathing in 0.01% Marine Sour SP30 or 50% diluted seawater for 24 hours was effective against

the parasite.

Key words : hydrogen peroxide solution, Marine Sour SP30, diluted seawater, marbled rockfish,

Cryptobia
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Cryptobia sp.DEH|BR SRR

<Y 47 —SP30 0.1%, 0.05%, 0.025% TixH
i1 ~20BRIcEkEEIEL, 20 FN 349, 447,
7ABITIIIE L7 (Tablel), 0.01% Tix1143%
WK ZAZ IR L 72 233038212 #910% D EDSERE L T
Va7, 0.005% Tid 300 b kE IR TR R s g,
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I T IR HEAGEEE 0 %, 12.5% THEKIIBRIC
FEC LAz, 25% Tk 2 0 B8IC & TR Lz, 50% Tl
3040 b BARIC B L, 2 TERICSHEK L Tz,

Table 1. Susceptibility of the parasitic flagellate Cryptobia sp. to different
concentrations of hydrogen peroxide solution and diluted seawater.

. concentration time (min)
parasiticide P :
(%) stop swimming alive
0.1 1 3
0.05 - 4
Marine Sour SP30* 0.025 2 7
0.01 11 >30
0.005 >30 >30
0 0
12.5 0
diluted seawater
25 -
50 >30 >30

% : Marin Sour SP30 contains hydrogen peroxide at 29.75%.

Table 2. Effects of hydrogen peroxide solution and diluted seawater on detaching
the parasitic flagellate Cryptobia sp. from the gills of juvenile marbled
rockfish Sebastiscus marmoratus by 24 hour exposing at 15°C.

e concentration test fish parasite

parasiticide (%) (dead/tested)  (infected/examined)

0.05 5/5 -

Marin Sour SP30* 0.025 3/6 0/2

0.01 0/5 0/5

12.5 5/5 -

diluted seawater 25 2/5 0/3

50 0/5 0/5

control 2/5 3/3

*: Marin Sour SP30 contains hydrogen peroxide at 29.75%.
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Fig. 1 Fresh Cryptobia sp. from the gills of juvenile
marbled rockfish Sabastiscus marmoratus.
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Occurrence of the toxic dinoflagellate Alexandrium catenella and PSP
accumulation in short-necked clam in Tokuyama Bay: environmental
features during the bloom and prediction of PSP accumulation by means
of naturally-occurring cell density

Toshinori Basa, Yoshitaka UcHipa and Yuuji SHIGENAGA™

The bloom of the toxic dinoflagellate Alexandrium catenella (Wuepbon et Koroin) BaLech
and associated PSP accumulation in short-necked clam Ruditapes philippinarum occurred in
Tokuyama Bay, from March through May 2004. In order to evaluate factors causing A. catenella
bloom, field surveys were carried out in this bay, from the initial bloom until the end of the
blooms of this species.

Motile cells of A. catenella appeared in late March, then increased over 10°cells m¢”' in mid
to late April. The bloom due to A. catenella suddenly ceased in mid May. During the course
of bloom, water temperature and salinity ranged between 13.0-20.1°C, and 14.29-33.35,
respectively. During the cell density of A. catenella increased over 10 * cells m¢ ~ ', water
temperature and salinity ranged between 15.2-18.2°C, and 24.75-32.76, respectively. Despite of
hydrographic conditions appeared to be suitable for the growth of A. catenella, population was
decline in early May. At this time, a massive bloom (red tide) due to raphidophyte Heterosigma
akashiwo (Hapa) Hapa had developing in Tokuyama Bay, so that some nutritional competition
and/or allelophathic effect were suspected.

Temporal change of toxicity in short-necked clam collected at Kushigahama were closely
related to the cell density of A. catenella. Based on the intensive monitoring on the A. catenella
and toxicity in short-necked clam, including previous data sets obtained in same location,
prediction for PSP accumulatin in short-necked clam and recommended administrative action
were conducted by applying the cell density of A. catenella.
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Flg 2 Changes in water temperature (°C) and
salinity (A) and cell density of Alexandrium
catenella and Heterosigma akashiwo (B) and
toxicity in edible portion of short-neck clam
Ruditapes philippinarum (C) at Kushigahama
coast from Mar. through Jun., 2004.
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Fig. 3 Changes in water temperature (°C) and
salinity (A) and cell density of Alexandrium
catenella and Heterosigma akashiwo (B) at
Tokuyama port from Mar. through Jun., 2004.
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Table 1 Prediction for PSP accumulation in short-neck clam Ruditapes philippinarum and recommended
adminstrative actions in relation to naturally-occuring cell density of the toxic dinoflagellate

Alexandrium catenella in Tokuyama Bay.

cell dinsity Predicted Levle l. of Recommended adiminstrative actions
PSP value warining
I intensify the toxic plankton monitaring

1. >10 cells/ml

(Attention)  (once a week)

>100 cells/ml at one observation I intensify the monitaring of toxicity
2. or <4 MU/g (Early on shellfish. more toxic plankton
10 cells/ml for several weeks warning) monitaring (twice a week)

>500 cells/ml at one observation
3. or >4 MU/g
100 cells/ml for a few weeks

(Alert)

It no catching of shellfish

4.  >10,000 cells/ml >20 MU/g

(Red alert)

v no catching of shellfish
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A mysterious fish in the Shimanto estuary :
Life history of Lates japonicus

Yoshitaka UcHipa

B LY (2005), 156, 24-29,

Abstract: Life history of Lates japonicus is
reviewed. The larvae (about 5mmTL) migrate
several times into the estuarine seagrass (Zostera
Japonica) beds from mid July to late September.
Most young fish stay there until the onset of
next rainy season when they grow to about 12
em TL. Main foods of L. japonicus change as they
grow, copepods (0-1cmTL), benthic crustaceans
and fishes (1-2.5cmTL), shrimps and fishes
(2.5-20cmTL), and fishes (over 20cmTL).
Histological observation of gonads showed no
evidence of hermaphroditism in contrast with L.
calcarfer, suggesting that minimum maturation
size of this species is about 60 cm TL. Spawning
season and ground are estimated from late June
to mid September and coastal zones near the
estuary, respectively. L. japonicus is listed in red
data books, therefore not only young fish but also

their habitats must be conserved.

B 7 AH A (Lates japonicus) D EiEHIZD 0
TEBLL 72, TR 7 A5 9 A FEICHITT
ZEH5mDY A XD a7 <€ (Zostera
Japonica) BHIZEAT B, SHAEDIZEA EIXBLEDHE
WA E 2 FTa 7 v EHICHEL, 2R 2micK
R 2, 7HXDERLBAEWIIREICHL, v
HLE (0-1mTL), EHFRE - ¥ (1-2.5m
TL), =¥ fa% (2.5-20emTL), fa%H (20emTLYL |E)
NEBAET 2, ERIRORBRABIE 21T > MR,
FEDL. calcarfer L I NBHICHERZTHLT, &
N A X 2RH60mTH 5 LEZ ol £,
EEIRIE 6 H T2 5 9 Adigic i TR BIgLE R ih
B TiTons LHEE SN, TAHASEL y FF—
77y 2B ENT 05, TAHARED DI,
MEDRBEIZ T TRYBOREH L k>Tw3a7
CEHOREVERETH L L 2L,

Key words : Lates japonicus, nursery, seagrass, foods, maturation, red data
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IR HAHEG RHOREES 5
a3} A Thunnus tonggollZDOWT

VRN - PR

vadE 7 0y 7 AP (2003), (10), 15-20

EROER

I A AR IR T 2 2> F 4 O Ktk
BT 2701z, avFAOBEKNEREBT L L
bio, EEMBERLK-RE7 2 —0KkEE LT
NOAAD BRI % BT L 7=,

ZOFEE, 2vF A IKRTHERO 8 b s
BEREEEART S LEEIN, ZOBONEEBEH~O
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ARERE LTUT D2 SisBifonr,
OfiEEs—HERICZ2 Y, 208, HEEIEIRKC
BEU 7L FNEROABE LAD NG,
@23°C L2°COBmAMMEIBIEL Sl &£ &
7, AEEIEI X 2BEYERAR»S, 8~9HIC
L a v F A, 40~48cmAHE & 48~66emA N D
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First report of three protozoan parasites
(a haplosporidian, Marteilia sp. and
Marteilioides sp.) from the Manila clam,
Venerupis (= Ruditapes) philippinarum in Japan

Naoki Itou', Kazuo Momoyama and Kazuo Ocawa'’

Journal of Invertebrate Pathology (2005), 88, 201

Abstract: Recently, natural stocks of the Manila
clam, Venerupis (= Ruditapes) philippinarum,
have been drastically reduced in Japan. To clarify
the reason for this decline in number, clams
were sampled monthly from Yamaguchi and
processed for histological observations, during
which three protozoan parasites were discovered.
Transmission electron microscopy revealed that
these parasites were unidentified haplosporidian
in the connective tissues, Marteilia sp. in the
digestive gland and Marteilioides sp. in the
oocytes. Histopathological observations suggest
that Marteilia sp. and Marteilioides sp. were not
pathogenic to the host. However, infection with a
haplosporidian may have a negative impact on the
clams. The prevalence of these parasites was low
and further investigations should be undertaken
to clarify their taxonomic status and establish any

pathogenicity to clams.

-206

EEMER

B, HECEBOTET7ZY Y OHEFERIEIRICHK
PLTw3, COBPERZHS ST 5720100
BP0 TR 7Y 28 HRE LHEMERICE
L3, 3EEOFEMFERNRAEINSE,
ERBEHEBAZEICLY s 0FERITEEHEBCHE
EYsBEERMONTORRY L, HILEE
\2 &4 3 Marteilia sp., ¥ X UCIRMRRICEET 2
Marteilioides sp.T®% % Z L HSHIBH L 7=, fHfFEHE
22> & Marteilia sp. & Marteilioides sp.i3f8 £ I8 §
ZHEREGEALEB NI LBk, ~T
BRARY ST LR T VICEHCERERELHET 5 & HEH
N, INSDFEEROFERIIEL »ol, TH
FIMERHO L, BN 22 #» D 5
7D E R ZMABRETDH 5,

Key words : Protozoan parasite, Manila clam, Venerupis (= Ruditapes) philippinarum, Marteilia,

Marteilioides, Paramyxea, Haplosporidian, Haplosporidia
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HADBMZ N2 L EICBT 2 ERE (&)

PRILAIR - 2

fgRZe (2005), 40 (1), 1-14.

19604ERF 1T 12 7 V= L ¥ Witk O KB BRI
MENTI/ N2 T ERMEAERIZABICHEML, 1988
FAIZIE3,020 F v E ¥ — L 7, AR ORS
EHFOB AV ERENO FHITH -7, HIH
PRI Z T, 1970880 5 I3 2B O 2R
fFEX Yy —ICBWTHBEN 3BED 7 Ve U
DS N TEFRREMND - DRI B S N T
W3, HATESE XN T3 L OFRE D 2
NELRB EDRY D0, THREHEKTEEIN
TVBDIEH—I LI ERITT, 20D V=
IEEBEHINTRLER LI L EERL Tw 3,
BMN, PAVE X OE 7)) 495 (Vibrio penaeicidafii)
DHAD L ECH/IEIZE T 5 FEBYSETH 5, BMN

=P

1970 R 2> & 1980FER I 2o\ TRESE LR
RIZBT 2FALNETH - 7208, AFITBEIiic &k 3
FENEDOEMIC & D 1993FLRFLEL Twiw, €
T ARG ZHEDBRA TH -5 1 1980FERBEH» S
1990LERATHRIC 2 TRICTRATOSER L £, BIRIc L %
FEITFER20~30%ICET 2 LRBEboN TV,
PAV (#B4CI3E & WSD=white spot disease & FEiE
T 3) 1F19934EIC 7 v n KRB & & b
Bl o HARKFbAEN, BETH 7 Vv T U8B
FUCHRBHEER2EZ Co3E» D T, 7oz
EOBK RSO RREEZR I LT3, &
HWECTRAEATHEIN TS 8 DDEYHEL 30D
FERRYE Iz DV CTREBEL 72,

Key words : review, Penaeus japonicus, kuruma shrimp, BMN, vibriosis, PAV, WSD
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