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Factual investigation on shore leisure fishing and estimation of the total catch

of oval squid Sepioteuthis lessonia in Uchiura Bay, Shizuoka Prefecture

Eisuke NAKAMURA, Kazutoshi OKAMOTO, Kiyofumi IMAYOSHI
and Takaji UNNO

Identifying the actual situation and estimating total catches for recreational shore fishing are difficult as

this type of fishing occurs in a wide range of places, seasons and time periods. For this study, we conducted

147 fact-finding surveys on the recreational fishing of oval squids Sepioteuthis lessoniana, an important
fishery species in Uchiura Bay, Shizuoka Prefecture, between May 25, 2011, and March 5, 2012. On the
basis of the survey results, catches were calculated for different fishing seasons, days of the week, hours of

the day, sexes and mantle length classes and the annual catch and weight were also estimated. Of 6,545

recreational anglers surveyed, 97% responded and reported a total catch of 741 oval squids. The annual

catch and weight were estimated to be 5,663 fish and 3.2 tons, respectively, indicating that the impact of

recreational fishing on the resource is not negligible.
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WTH—ZEO8ERH L ELHM L2, 22 ~3FHD
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Evaluation of nutritional value of a fish oil by-product in a diet for fingerling

yellowtail Seriola quinqueradiata

Hirofumi FURUITA, Tsuyoshi SUGITA, Takeshi YAMAMOTO,
Naoki KAZE and Hiroshi YAMAMOTO

A 50-day feeding experiment was conducted to evaluate the nutritional value of a fish oil by-product

rich in phospholipids, obtained from tuna and bonito processing residue, in low-fish-oil diet (LFO) for

yellowtail. Control diet contained fish oil as the sole lipid source (HFO). Fish oil content of HFO was

reduced to one-third and substituted by soybean oil to prepare LFO. Fish oil content of LFO diet was

replaced with fish oil by-product and squid liver oil to prepare fish oil by-product diet (FOB). As fish oil by-

product contained less n-3 highly unsaturated fatty acids (HUFA) than fish oil, squid liver oil was added to

satisfy the n-3 HUFA requirement. After the feeding experiment, final body weight, weight gain and specific
growth rate of fish fed FOB were comparable to those for fish fed HFO, and higher than for those fed LFO.
Feed efficiency showed a similar trend to fish growth. n-3 HUFA levels in liver of fish fed HFO were
significantly higher than for those fed LFO and FOB, and were similar between fish fed LFO and FOB.
These results suggest that the inclusion of fish oil by-product in a low-fish-oil diet improves growth and feed

performance in yellowtail fingerlings.

F—T—F  SUlEREIEY, n-3HUFA, A0SR, 7728

2014 4F 4 7 10 H2f 201541 7 8 HZ#

TS 7 2250 A OB & b e VAR EEL D R
BTH L EMCEMOTEDEINL TW525, AR
MOLEFEEIITEHIT L & o TWA D, ZN5 OffitEHs
=l L T\ 4 (Tacon et al. 2008, Turchini et al. 2009) o 4
b A EE I L T EFIMESNTE Y (Tacon
et al. 2008), kB X HEIHOREBER ORI 2HE T
H 5o 71 Seriola quinqueradiata \X[E|NIZ BT % Fhf A
FEEPRDZ L, ARREY VS EoBENIES < %
ENTWEY, BB b T2 TH S
(Watanabe 2002) o % < O ffili CHMAEMT L L CTH

&2 KRR/ — 2%, e Mo L IEIR I %
(EFA) T®H % n3 BEARME (n-3HUFA) 2 &% 20
oD EMIC BN THRMOETE BT 5 Z LIZHEEET
H Y (Tocher 2003), 71 TId/S— 4, FHRB L%
DRAEWIZ XY FEIMD 50% ORIEDWHETH D 2 L8
s ST A (Watanabe 2002) o
FAFFNCHE SN TV EAEMIE Y 7)) 2T 4 FH
ERST, n3HUFAIE MY 7Y 254 FEITH D, L
L, fFMEICH T 5 n3HUFA R E LCid, bY 27
o4 PRI L) VIRE AL GEEN) »
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JRE) OFMPEINTEDY (Sargent et al. 2002), HFEHE)
YEIREIEX MY 70 T4 FEIO n3HUFA £ ) b 20-30%
MELLZWETEFA ZERERETEL I EPMWOLNT
W% (Salhietal 1999), L2L, a5V IidkAa T
@ BFA ZERAZ BT T M) /H‘*F’W)»JJ% EAHITH
Lo fid, BOBEMET, HDHVITAENTFHONIE
FHEELCES OB S, BEEERTEE Y VRY
&E%ﬂb%<%@1ﬁ%ﬁf@&&&é ZOM|FET
BoNnsElEw (TL8E) 1%, ) VIREICESH LW
BCh b, Wl bwf%ﬁﬁkﬂﬁ’ﬂﬁﬁvfﬁﬁ
PEWENREFEO % 51, MmE RN T A B A BLA T
5 Z & CTHEHE (Watanabe 2002) @D 50% £ 0 b X ) Ew
HETHRHIMEZ BT BRESH 5. AWIZETIX,
Mo 67% % REM TR L 7R AR 7 2 8 % i
BT 5 E THERCEBIREZYUHETE 2089 »iRE
L7,

MR ETE

SEREF BRI Lo fumiEREEY (A A<
YY) ¥y FKW, fEHEgSRE) & Ay B &
O~ 7" 0 QR S 3 L 7B o Efi cE o
72bDT, FOMEER IR L. TLEIEKRGH
7%, WRE DS 22% T, FRE D 9 BREIRE A 16% TH -
MR EE LT, RAT77F I La) Yy BLUIAT 1
YIITN) UHRERGTH o 7z TRIIEEHLKIE n-3HUFA
B 14% TH D, WEOMM (F20%) 12T R
n-3HUFA 23472 52 5 72

R1. TLEO—MEGT (%) B X OIRIERHLL

K5y 77.0
57 AV 1.0
FENRE 22.0
HRPERR 5.5
TEHE R TR 3.7
Z DAl 1.8
TR 16.5
KRATZ7FInany r 8.0
AT Ay TIL) v 5.0
Z 0l 3.5
NEITR (RRAEE AL %)
16:0 34.5
16:1 33
18:0 12.9
18:1 17.6
20:4n-6 29
20:5n-3 22
22:5n-3 1.4
22:6n-3 10.1
n-3 HUFA* 13.7

*n-3 HUFA=20:4n-3+20:5n-3+22:5n-3+22:6n-3

y ooy BIEE LTy, KRB, a—r 7 s
= var v, HY YT 46% T, B DA E
G L7 3 ORI R A ER L7 (B2). HEIX (&
M) MO AZ ML, AWK B L O 28X
Ao 2/3 2 KRGl TRE L 720 Rl X o fa
n3HUFA & & (&, 7)) 44 @ n3HUFA Z K& (2%)
(Takeuchi 1997) #7293 £ 9 IZFFEI L7z WAEKXT
4 AEIZE D n3HUFA 254 72\ 728, n-3HUFA
é‘%w‘%b% # = R4 L, n-3HUFA ZR % i 723

INCEREN L7zo KfRMEREAE L CIRAB LR, T4 X
7/\1/‘/57—TBU?/L IR TR X 72, DA

AIZEDLETEDL WG LR, W CHERT L 72,

HEREm RKAROTY v az AR 2 » HEER L
7otk REREIRT 8 HHEIBIE L /- Pk E 46 g D7)
Xyt % 2000 KA 11 RO 2 JAEIX) L7z, F
ki 252*x1.1°CHO L ET1H2 MiAEHRML, 8H

510 H £ T50 HHOHHE 21T > 720 HKEIZH 3.21/

F2. WA OMES L OHHTE (%)

JEOR} xR X X T AEIX
v 40.0 40.0 40.0
KO 14.7 14.7 14.7
A=Y NTF VI 10.0 10.0 10.0
IRy 10.0 10.0 10.0
TN T 7 — Ry 1.95 1.95 1.95
e iiatl 13.8 4.6 -
K - 9.2 9.2
SR ! - - 3.1
A 71 i - - 15
IATNVI vy AT 1.25 1.25 1.25
) UEEANV YT A 2.0 2.0 2.0
vyIviv s Ar 1.5 1.5 1.5
Ny A 0.5 0.5 0.5
AV I 0.3 0.3 0.3
)L a— A 4.0 4.0 4.0
SIHTIE (R2W))

L R2AVE | 459 45.8 459
HIRE 22.1 23.1 25.9
Hr R 19.3 20.4 20.4
TR 2.8 2.7 55
fA#HHF n-3HUFA 44 23 2.4
JK53 9.2 9.5 9.2

RS BRI REY) OB 13 TR

TIATIVI v ADOHMM (ghkg) : NaCl, 40; MgSO,-7H,0,
600; Fe citrate, 100; Ca lactate, 140; ZnSO, 7H,0, 1.41;
MnSO,-4H,0, 0.65; CuSO,-5H,0, 0.13; CoCl,-6H,0, 0.004; KIO;,
0.012; LT —2 117.8

BTy IvIv s A0 (gke) T T I UREEENE, 0.86; U
R7TIEY,070; € KX UMM, 083; = aF V1%,
250,85 VT UERAINY T L 271, 4 7 ¥ M=)V, 30.00; ¥
FF >, 003; BERE, 015, 7/ a7 32 ,0.001; T AT
VUMV A 108, AF T4 Y03 b3 v 11531,
Wl b2 7 =0 —)b ,6; L O— A 829.8
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7 SO AR A SR EE AT

BTh o770 BT 48 BRI L 721,
T T E T o7z, Y TIIEOHE T -80°C TIRAE L
720

B RAEIL TR X D EIE L2,

W (%)= T BP9 R E - ISR E) < 100/ (1)
Witk )

AEESR (%/H)=In & TEFEAEE) - GO
FIRE)) x 100/ (F1FH H )

HHEAS (ke AE / H)=1E= (g) x 1000/ (##]
IR E + TR ARE) 2 x (R B+ A5k
¥ 2]/ (FEHE

fE D (%)= (#& T R P IR B < AEFR IR 5 - w78
RE < AR + TIETCMARE) x 100/ (T &)

Y X7 BRI = (TR PIRE < R R - A
¥R E < AR + SR AR E) X 100/(5 787 B
BIGE)

SREE ik S X O RIS A T 4 k%
TV LTHEIFAAL, 17 )VE L TERBKX
29 TIWEGH L7z, s LMy X0 ]
G, I3 Uy - VEICLDEEYEEL T
KD 7o KAIE 105°C T 10 BEMEZE: L, K5 1d 600°C
TSEEBIKILL T, ez Lz, ML vo
RNV DAY — VIR THIE L (Folch et al. 1957),
SUAS =N Uk G TRERRE & ARTEAR R 55
L 72 (Juanda and Rocquelin 1985), # 2 & DO JREH 1
AX PaRAF vy (MK-6, HREH=FEFEY o)
TER L, HREZ2=7 v1bFvFI2L ) AF VL
7otk HAzu< T T 7 (MRS BT GC-
2010) CHREFERALEL % #-_72 (Furuita et al. 2014)

woOR

FEROME R OB 3R 212, R =
KINWFENZTIUR LT ¥ U3 a3 & mE L D8
46% ThH o 7228, IREEGEIITL2EXPMMBOKX LD B
RRE Do 720 iR n-3HUFA & & 135 R X, A X,
i AEXDNEIZ,
1) @ n3HUFA Z K= (2%) (Takeuchi 1997) #iii7z L

4. WBREEZ 50 HEFET L 727 OFHRER

&3, WBREEOIRIIERM GEIRIIERY %)

44, 23, 24% THYH, ETOKXTT

N IR X HRIX AR 7 AEX
14:0 4.4 1.9 13
16:0 13.7 12.9 15.2
16:1n-7 5.6 24 1.6
18:0 2.8 3.5 4.4
18:1n-9 133 193 20.5
18:1n-7 3.1 26 1.8
18:2n-6 6.4 32.7 37.5
18:3n-3 1.1 3.0 33
20:1 9.5 33 0.9
20:4n-6 0.5 0.4 0.6
20:5n-3 8.4 3.6 2.7
22:1 12.1 3.5 0.7
22:5n-3 15 0.7 0.4
22:6n-3 9.5 5.4 5.9
n-6 8.1 33.6 38.7
n-3 21.5 133 12.6
n-3 HUFA™ 20.0 10.0 9.1
n-6/n-3 0.38 2.53 3.07
20:4n-6/20:5n-3 0.06 0.10 0.22
22:6n-3/20:5n-3 1.13 1.49 223

IR

TW/z,

BERR R TEHOVPHIREITLEX A ROEL, 2
WTHIRIXTH 0, AT R b Ko 720 HER,
FRRNER, & 2oy B RO TH > 7275, 7
LEXOFEBARIIMOMERX X0 SRMHETRE <&
By L7z HHEEARAHBRXHTEI P72 (4),

BHEOMIER SAEOKSIHEREMX ST 2B K12
HRCE REEEIE VL2 ERPEMAMX LY b5
Molze ¥ VST K IEEEBEX I TER o7 (F
5), MEFORE &R IEAMKARDEL, DWTH
LEIX, SEBXDONETH - 72 HAONRE &= 123 ER X
M CTH#EIE o7z,

P38 & OHGIA O BRIHEEALS I, SR O BRI ERALAL 2
FRMLTBY, AWK, FAEXE S IR 5
AOFERRECIE, V) 2 — Vg (18:2n6) D% < o
Tz (326, 7). n-3HUFA (3P, #iA & bl iig

Xt HE X EARIIX HLH X

1 2 1 2 1 2
AT (%) 100 100 100 82 91 100
HTIFHARE (g) 192.4 196.9 179.0 171.2 226.3 203.5
WEE (%) 318.1 328.0 290.0 2712 391.5 3425
Hm = (% H) 2.86 291 272 2.62 3.19 2.97
H AR (ghkg AE/ H) 27.1 26.6 26.3 26.8 255 273
faEhEE (%) 90.6 933 90.0 86.5 103.0 92.6
VRAVAE bk 1.97 2.03 1.96 1.89 2.24 2.02
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x5 ZfRo—kisrs L OWE, HAOIKEEE (%)

X RR X (SR 7 LEIX
1 2 1 2 1 2
EVUTN
Ky 70.8 712 71.5 72.3 70.3 69.2
L2AVA 19.3 19.1 19.2 18.7 19.2 19.6
FRPRE 6.4 6.3 5.9 5.0 6.9 7.8
i 3.2 3.1 3.2 3.5 3.2 3.1
Tk
KPR 7.8 9.4 12.3 12.5 9.0 10.3
PR E 5.6 6.2 9.9 9.3 6.9 8.1
e ERE 22 3.2 2.4 2.1 22 22
A
FRIRE 14 1.4 14 1.3 1.5 1.5
PR E 0.6 0.7 0.8 0.6 0.7 0.6
TR 0.8 0.7 0.7 0.8 0.8 0.8

HBLOBEREICBVCHEBEX Mo 2 XL b5
o 7ze AKX & T LE X O TlE n-3HUFA &=l
KEGPo7T2D5, HLAEXDOFH R IahAxFH ok
(DHA, 22:6n-3), 7 9 % F YR (20:4n-6) %<, T
A a_ry T UFE (EPA, 20:5n-3) AME L, FURHHER
L FAFRDMEIT AR & 72,

zZ

SEOBRFTIZ, TNETTY) THSE STV A AN
fRHFE (50%) (Watanabe 2002) £ 0 b EWEIE (67%)
THIME KM CTRE L7z KEMOATHRE L - KA
WX IFABTREI RO L 722 Eh 5, FHD 67% %

KEIMTRAEST 2 & 79 O BFA BER %072 LT n
WREEDSE 2 5 M 7ze A IX DR n-3HUFA & (3
Pk (2%) (Takeuchi 1997) L0 b &< %5 L) 2k
L7z LA L, n3HUFA ZRE X FRIEEEICAS
SN, TV BT B IRNIERAL R O n-3HUFA O 1T =
1% 1520% & ST 5% (Takeuchi 1997) . AKX DONE
B n-3HUFA 13 10% &, COMIEMEE ) WS &
5 (£3), EMAMEXI n-3HUFA Bk 2072 L Twi
MolzbDbEZ BN, X512, RAMX ORI
HeEmld, "RXE)EE o T, HiEOREE
w O EFA R Z O OFFEL & &7 (Torstensen
and Tocher 2011), KFEHH 7 Salmo salar TIZEIKIE T
THREBEWEZHG LA ICR SN TWw A (Torstensen

®e6. 7 VIFEOMIEIRE B L OVEIRE ORI GEIRIIERT %)

R R (PR
g3 xR X (ESERES VPN xR X (SR ES 7 LEIX
1 2 1 2 1 2 1 2 1 2 1 2

14:0 38 3.7 1.4 1.4 0.8 0.9 1.2 1.3 0.5 0.6 0.4 0.4
16:0 14.5 15.0 11.7 114 9.4 11.4 214 213 20.6 203 212 22.0
16:1n-7 53 5.0 2.0 2.1 13 13 1.6 1.6 0.5 0.7 0.7 0.4
18:0 2.7 27 2.6 2.8 2.6 34 6.7 6.5 8.6 7.8 9.5 9.3
18:1n-9 209 20.7 242 244 218 224 7.0 74 7.5 8.5 6.5 6.8
18:1n-7 42 4.1 24 2.5 2.1 2.1 2.5 2.6 2.0 1.9 1.4 1.4
18:2n6 7.6 7.1 382 38.0 44.0 415 2.6 2.7 15.8 18.1 14.6 15.6
18:3n3 0.8 0.8 22 2.2 27 2.5 0.4 0.4 0.9 1.1 0.8 0.9
20:1 11.0 10.4 3.0 32 1.1 1.2 1.5 1.4 0.6 0.8 0.3 0.4
20:4n-6 0.7 0.7 0.3 0.3 1.0 0.9 3.0 2.9 2.6 2.5 37 34
20:5n3 48 48 1.8 1.6 1.8 1.7 74 7.2 5.1 4.9 2.7 2.8
22:1 8.8 8.1 2.0 2.0 0.3 0.4 1.1 1.0 0.4 0.5 0.1 0.0
22:5n3 1.7 1.8 0.6 0.8 0.9 0.8 2.0 1.8 1.7 1.9 1.5 15
22:6n3 54 6.6 2.5 23 4.6 4.1 344 35.0 28.5 25.8 294 30.6
n6 9.3 8.7 39.4 39.4 46.7 44.1 75 74 19.8 2.3 20.5 212
n3 13.7 15.2 7.6 74 10.7 9.6 13.7 452 367 34.1 349 362
n-3 HUFA * 12.6 14.0 5.1 4.9 7.6 6.7 12.6 443 35.6 32.8 338 35.0
T 1M
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7 SO AR A SR EE AT

®7. 7)HAOPRIRE S L OBIEIRE ORI GEIRIEY %)

PR E RN E
il FHIR X AR X T LEIX FIR X AR 7L HEIX
1 2 1 2 1 2 1 2 1 2 1 2

14:0 1.8 2.6 1.2 0.9 0.9 0.9 0.3 0.3 0.2 0.2 0.1 0.1
16:0 18.8 16.5 14.6 16.5 16.7 16.3 19.4 20.3 18.5 18.1 18.5 19.5
16:1n-7 8.6 8.3 5.3 5.1 34 5.5 0.8 0.8 0.4 0.4 0.3 0.2
18:0 4.1 35 4.1 4.7 5.0 4.9 7.9 8.4 9.9 9.8 10.1 10.2
18:1n-9 10.3 11.7 17.2 14.4 16.7 16.6 7.8 7.4 9.2 9.2 7.8 7.9
18:1n-7 2.6 2.8 2.0 2.1 1.7 1.9 33 3.1 2.8 3.0 22 2.3
18:2n-6 4.7 49 28.0 253 293 29.5 3.1 2.9 16.4 16.7 16.8 16.5
18:3n-3 0.5 0.6 1.8 1.7 1.8 1.9 0.2 0.2 0.5 0.5 0.5 0.5
20:1 6.1 6.6 2.9 24 1.1 1.0 2.7 25 1.0 1.0 0.5 0.4
20:4n-6 1.1 0.9 0.6 0.8 1.1 1.2 1.6 1.6 1.3 1.3 22 2.1
20:5n-3 6.5 6.9 3.0 3.5 2.5 2.5 6.2 6.1 33 32 2.6 2.6
22:1 5.6 7.5 2.4 1.6 0.4 0.2 1.3 1.3 0.4 0.4 0.4 0.2
22:5n-3 1.6 1.6 1.0 1.0 0.8 0.3 1.3 1.3 1.2 1.1 1.0 0.9
22:6n-3 21.1 17.6 11.7 16.3 13.8 13.9 372 37.0 29.9 30.2 31.7 315
n-6 72 7.4 29.5 27.3 31.7 31.7 6.2 6.0 18.7 19.2 20.8 203
n-3 30.2 27.5 18.0 229 19.4 19.0 455 45.1 353 354 36.2 35.8
n-3 HUFA* 29.5 26.6 16.0 21.1 17.2 16.8 44.9 44.7 34.4 34.7 354 349

1B

and Tocher 2011) o ARFERD AR D 3HHE D & b KA
X% n-3HUFA "AE L Tz b o L g Sz,

—, A AEXIIAMIX & 1313 L n-3HUFA & &
Tdo72h, MERHFRREZ EAMRMIMIX I Tt
ZI3N, AKX EFASFOMERMETRLIZZ ErE, T
L&A HFMERINT S 2 & TRIO 67% % K
THRETEDLZ EAVREN, T2, O EE= D
MR &R, TABRIIHREX & EREP N &
MO, EFARZDOIEREFZEL T WD EEZ S5z,
BRHED L OE BT, KAMXIE n-3HUFA A
HOATH LD LT, HLEKIIEHT L EIZHET
HUEEETEY VIREAE ENCE Y, FEH O n3HUFA
DR HMENGE H K D n3HUFA TH o720 N5
DZEDNS, HFETHONTWE L)L, TYSEICE
WCHHEFEYE) VIR A n-3HUFA BERRIE & L CHlE O
L D L ENLREEZ L > TWE D EEZ SN,
AR ORI ERRL, (F23) 134 LKA, KAz
NTDHA BL U7 T F N VDR <, EPA DA -
720 HPBEB & OW A O RREFEERALEL & Z 4L & O FEL DAL
AR, A AERKITEAMXIZIENTDHA BL U7
T % FUEBROEIAEDTE {, EPA MRV D > 72,
o ORRIERIE T A 39 4 FESAHEEYE O wiERE
THhY), BENTEELEHEZHEHE WL EEZLNT
BY, EWICHETEHZ L > Cnwh o, fkdogs
TR, ZNOHOMELEHEETHL LEZ LN T
% (Sargent et al. 1999), D728, # LE ¥ D DHA/
EPA It B X U7 7 % N U EE /EPA LA R BN
TEr-o722 by, TAEROFET SRz EsE/-%
HNTHHUEEEDH D, 71 HDVIdMaFEOFHELIC

BWTIL, DHA 25EPA &L D SV EFA IR EHFOZ &
BHIGNTWAE, LiL, DEMBWCIE~ Y 1 Pagrus
major C EPA & DHA DT EFA B FAIZE=D W T &8
IRENTWVDA, 7 TEAHTH L (F1112009).
KEIZHBTET7F P BROLEEIZHET 505813
n-3HUFA (2R TA WD, ¥ — K v | Scophthalmus
maximus FEFRL I — 1T v IXANF A Sparus aurata 1125
WCHRIZT 7% FUVBEZRMNT A2 & THRESR A b
L AT 7 EDee%§ 5 2 EAURENTW S (Bell and
Sargent 2003) o RO 7 7 F NV ERIRINE OB INIZAE
) FE MBI RO A 1 = A LNEAPTH HH5, JEIC
WARZZEHNZTTHR R UBRIETA T 4 FOREKMET
HHLI L, FRFOT T F N VEE/EPA LOZELIC
PPk A ot A FEARDSRSEL T, €0
MERE L THREICEEER 52 TV IO TRV b i
ENTwb (Bell and Sargent 2003) o 414, AR fi %}
IZBITE NS DMENIBGES L OHEOEEIIONWT
LNRDLZENVETHSH I,

Db, iR A e A AR AT A 2 &
I2&koT, 7RO RERHEERNZEE Ul O AT LA
L7zfik e MEICE CUETE LI EDmRBENL, L
MPLRDS, SRORBRTIE Y L E X OFE O K
MOEEDREDP 722 D5, BREIT> THELH
AT HUENDHH ). F/z, SHMH LT 2 EITH
BOFERGPHLBHEEIN T s, ZOFOE
SIS 2 S 24 5 2 & T, ik R EY O A whF)
HABLUHRmEHEDKBLEEDONLbDEEZ S
N5
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Mass juvenile production of threeline tonguefish

Cynoglossus abbreviatus in a large culture tank

Koji KUSAKA, Toshiki IWAMOTO and Masanori HIROOKU

A 45-day mass production experiment of juvenile threeline tonguefish was conducted in a large culture

tank (40 m®). A total of 77,000 juveniles with an average length of 22.8 mm were produced. The survival

rate was low at around 10%, with a large number of fish being found dead on the water surface at growth

stage D (larval stage) and at the bottom of the tank at growth stages E to H. However, it was shown that the

fish could be raised by the same methods used for other saltwater fish species using, for example, a feeding

regime primarily consisting of rotifers and Artemia larvae, indicating that mass production would be

possible. Future issues in raising juvenile threeline tonguefish, such as difficulty in switching from live feed

to formula feed and the occurrence of morphological abnormalities (e.g., in the head or body color), as

observed in other Heterosomata species, and the future direction of technological development are

discussed.

X—J—R:avsATHIFET A, KEUKKE A

2014 -9 H 1 H=fHf 201541 7 8 HZ R

a7 54T ¥ ¥T X Cynoglossus abbreviatus \& 77
¥V IFHIE L AR 40em L EICEET 2 KB DL ¥
Y'I AT, iRk O, i, Wi, R
T, F YT MEICE L HERER RIS, H
RIELTIEBRIE, WA, s, ARE OB
B ORI ER L Twa (R - 8FH 1997).
PRI Cldio v 7 o s BHE L & b IS/ K
D EBEDO TENRETH 575, TF, MBS
WM& 5 7= (e4r 2010, R L EEFRAERT 2008), FEsk
WO OIS O EIFE A, RIS AR
B & 2 BBFREDHERT RS MET SN TV 2D,

Uy RO N TR EREICE L T, 270y
>/ ¥ % Paraplagusia japonica (1J& 5 1993), A X/ ¥
% Cynoglossus robustus (5LH 5 2013) TH T Dk A I
HHN, ZREIBOERRLAIIHFESHEE T, SEEIZED

LIRIEH Do T e, AFEIZOWCTIIBEH S (1965,
1986) DEEIZED &, 1990 FEAUHIHHE (BRI 1999,
R 5 2001) K OMET NN (R - K77 1994, JEH &
1994) F AT B CTHAMBHEE D A A S WD D 5 8
HIHFERC A M DI DE R EICRELR R T 2 &, K
TERENLE TV D LT WE, ST TR E oL
BIZEY, 1~ 6m’ O BWHAEMEH L 724 & 13mm,
71 TR oA ESG] (F R 2010, FOR - FH 2012)
EH DN, BIRICA V87 N ez o s BEOKER
WG & W He & 3 2 KB 2 v 7 m RS 1d 2 v,

INE CEHR LI/ CoOMEEREY B (FN
5 2012), AFAFHEAOEEIZIS U fE L &I,
e LN R AT 720 O BEIORRIZ OV T D
Mt L C &7z ZORE, MR L L oRgE - I
O TRVE Oo, FENAEY ZENICIT) LT

ORI EMOKERE Y Yy —  KEWZET
T 701-4303 [ir] L B3 T Y T2 AR T B 22, 6641-6

Okayama Prefectural Technology Center for Agriculture, Forestry and Fisheries, Research Institute for Fisheries Science, Setouchi,

Okayama 701-4303, Japan
kouji_kusaka@pref.okayama.lg.jp
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BB AREOEINERO—mE O 22 L, R L 2R
BREOBRIEINC LY, BEICTS2ZRINESRL 2 L
WURE & e o7z (FMMS 2014), 22T, TNHDOH%E
FV 40m’ REKAEIC L 2 FEH A% A, — oM
% aFEH 80mm ¥ THE L7z, ARTid, KEK#T
OEFECEII L2754 T7H 55 X O R

HELL, 2O OV THE L7z,

MR ETE

HABSRERN MR Lavs17av5ET X0
X, EANS (2014) 2R L 72T AR R ET I R o0 /N
RO ST S N RIKAE B L7z 2 A2 50
FUREMINZ v 7z B S 72T RS2 & 4 —
N—=TnO—LzEKEREESITHAHFELZT—R
Fy PTG, #H 9~ 10 BRI EIIO AR BILL 72,
FEWTAEFELZ 1L 2012 46 5 H 24 ~ 26 H IS 54172 1,265
TFA (24 H 443 TR, 25 H 1334k, 26 H : 488
TR ZBEECTHW. T72b5 3 AR OF RN RN
HZ &5 412 1m® M FRP KAG A C 2 i 7K % ik 12
L CHLFEH ORI H F CHRABESLIINOBRAEDE
MaATo7-1%, 40m’ BAATE Y 7)) — bR KT
Fi4sm®, 1) ~EKIZNE L 72

FREAOEET fF KT B RKIROEIRAR R MK % 1
L, IR SRS 1 AldE/ 0 ojfkes L, b
HBI1I0HH (BMLHORZ L 3HAEICOWTHEZ K
—352&bL, Dk 5SH 24 HEIIOFf % FHEIC
SMEEn HHZHlisn & 94) 25 150HER/H, Zh
DRI K 3.5 s / H £ TIRA 0@ 72, @RI 747
HAE—2A (©25mmX1m, LT=FK—A, T=Fk— Ak
Xath) 2O CTRIER OB 4 2282 H ATV, AL
Lo THET S AR THMEKEZ —E I HEE S &
72o SHIZHERIMTED X EAFHN T 5720 2 oL
T A N—= (20%20% 150mm) % A& L 72. JHINEE 2
SO ComRmIE, IR SUTFELT LW
£ TR — A 1 RN/ 1.2 ~ 151/ 4T, R
Tk 5 ~ 8emy/ B & R RGRDIZ L7z, T/, BT AH
4~ 101 I3MTFHPEM L TEETE S L9 0.5~0.7L/
TR 3 ~ Sem/ FHICEED 72, A 10 DB AT i
TKEETZIS U CTRED /Sy F 2B L v & ) it 5 ~
10cm/ FP 2R 72

S H AT L 72 AR O B 2 B 19 5 729,
Hiis 4 ~ 39 IC#KERM 7 0L 7 (A—/X—Arual
I V12, 70l JT3) 300mL % K TH 10 5127
LTl H2ME, Ka»S@mLiz. $72, SMUEZOT
MREICHEE L CTHET 2F BT %729,
T4 =R A+ A (B IY) 3~5mLax 1 H 1M,
SIFICERRE A HUE T L7z HREEIIKAY LEBIZREE L 72K

7K

JIL

= 7S5 F—Z 8. =7 X h—1

1. T A FE KA N O B A OB

AT & HEETIC & D B KEE _E T 600~2,000lux & 7%
XN L 72, HERMIZ BOMEEZOHE 4~ 10
T TOMIE 24 FEFEBIRET & L TH-A o 1) 1R % {2
HEL, HES 2503220 FE, HEw 16 205 1% 18 KEfH,
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Secondary preservation of cryopreserved torafugu (Takifugu rubripes)
sperm in a conventional refrigerator

Sho HOSOYA, Naoki MIZUNO, Yuka JO, Masashi FUJITA,
Yuzuru SUZUKI and Kiyoshi KIKUCHI

Transfer of cryopreserved torafugu (Zakifugu rubripes) sperm for commercial use has been established.

Because of difficulties in rigorous ovulation control for this species, secondary preservation of the

cryopreserved sperm might be required after delivery to hatcheries that are not equipped with deep freezers
or liquid nitrogen tanks until the fish spawn. In this study, we tested the ability to keep cryopreserved sperm
in a conventional freezer and fridge. Sperm directly transferred from a liquid nitrogen tank to the freezer

became motionless within a day and fertilization ability within nine hours, whereas those thawed and kept
in the fridge maintained motility over four days and could produce larvae even 72 hours after secondary

preservation.
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Shortening of marking time to increase otolith thermal marking pattern of
chum salmon (Oncorhynchus keta) released from hatcheries

Yasuyuki MIYAUCHI, Yukiharu GOHDA, Yoshinobu HIRAMA,
Yasutaka OKAMOTO and Tsutomu OHNUKI

Thermal otolith marking is an effective tool to identify the origin of anadromous salmon released from
hatcheries. The otolith is thermally marked by abrupt changes in water temperature (3—4 C) during
incubation. The marking time required for creating one ring is at least 24 h (cooling for 12 h and warming
for 12 h). The number of available marking patterns is limited because the window of marking is less than
two weeks for the eyed-egg stage. In order to increase otolith marking patterns, we conducted laboratory
experiments to shorten the marking time. Our experiments confirmed that a clear marking ring was created
within 12 h (cooling for 3 h and warming for 8 h at least) in the otolith of chum salmon (Oncorhynchus
keta) during the eyed-egg stage. By using this method, various marking patterns were created in the otolith
of fish, even at hatcheries where the marking period was restricted because of relatively high water

temperatures during incubation.
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Development of a real time nutrient monitoring system on a Nori (Pyropia)

farm using an automatic nitrate sensor

Shuzo TAKAGI, Yasuko SHIMIZU, Katsuyuki ABO and Toshiyuki KASHIWA

To reduce the damages of discoloration in nori Pyropia, dissolved inorganic nitrogen (DIN) telemetry

technology that combines a NO;-N sensor with a data transfer device was developed. For the nori fishing

seasons in 2010, 2011 and 2012, a significant correlation was identified between DIN concentration and

NO;-N censor value (p<0.01). We successfully transferred the obtained data to a PC via a telephone line and

the data were provided to fishing companies by email or fax.
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Water quality of Mikata-goko Lakes in summer

evaluated by long-term observation

Mitsuru MORIYAMA *

Using physicochemical data, such as chemical oxygen demand (COD), and phytoplankton counts,
which have been monitored for 26 years by Fukui Prefecture, we showed the usefulness of phytoplankton

counts as a water quality parameter and also assessed the water quality of the Mikata-goko Lakes. Surface
water samplings have been conducted in August at fixed points established at Lake Mikata, Lake Suigetsu
and Lake Kugushi; the levels of physicochemical parameters have fluctuated significantly at Lake Mikata,

exceeding environmental standards for most of the parameters. On the other hand, phytoplankton counts

have shown similar fluctuation patterns among the three lakes, increasing in the first half and decreasing in

the second half of the study period. Phytoplankton counts have recently decreased to the 1988 level after

peaking in 2000, when a sewerage system was introduced to the area, and water bloom has not been
confirmed since 2001, suggesting that the water quality of the Mikata-goko Lakes has been improving.
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4. COD DFAFEZAL
(BT - I DX 701 2 12 Ut 5mg/L Dfiid Brigikife)

TP DRRAEZALZ K 5 B L OfHERIC, TN ORELLE
63 L ORFEITR L7z, TPIZEI LTl 0.05mg/L LLF,
TN IZBI L CTid 0.6mg/L L DEREEILETH 20T, K
Fc R HER %R L 720 TP B X OV TN I pH, COD & [H
FRIZ, StM 3T & A EETOETERBLMEM 2B L
TWw7z7s, StK & St.S TlaBEEMr B2 2 &
MIEEAE LD o720 StMIZHE W TIE TN A 1993 412
WRAEZRL, ZORMIEL P54 IRT L7,

SS OREAELZALF T B & U FIZIR L 720 StM IF
2001 FEI2E— 27 (39mg/L) 2R L, ZDOHRMET L7,
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fLD4E 1L 10mg/L LLF DNMETH - 720 SLK 2BV T
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DOl MW7 o > 7 T, StK AT & B < arid
BIEABIOWTNOEETY p<0.05 THEICHEHN 0T
137 < EE 1T StM FTAT 0.42 THRIAT-040 ThH 572,
[k St.S Al AS 0.34 THMNAY-034 TH Y, StK %H
H7-0.34 Td > 720 pH TlE StM BT D p<0.05 TH
HEIEZD 0TI 2, HEIZ-0.10 Tho7z,
—7J, COD, TN, TP B L U'SS O &5%E &, milH - %
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BEBIOT A ABRROFERERNEDOOEDTH S
Microcystis aeruginosa 73ME S & L CHERR S LTV 2\,
F72, 2008 4EIC BT D T OER L L) L 22K
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FEENZ M THREN TV ARV &, 20004EH721
Y= LTI 7 N VBB LTSS
L, BIHIEZRTSS ICAREVRBOLNLZE, by
DENHREE o722 ENSHWTT 5 &, BamibL
=IO KRBT EUFIZA P o TVEEEZ SN
720 KEEIRORFEL BR T 5 & EHH & kI (B
H2012), #EMRREZILTH L TAREM LGS
FHMABRELEIZHFEG LT D 2 EARIBS N,
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=5 FAH O IR AT
ZHIMETE - BEREG (2011) =J5 RIS O SR & 2 O BRI - BRI (1994) 74 a9 - 2o il

TR F AR~ & —WFZeHdr, 16, 45-61. EHFE - HEURFMM, WL 13 pp.
EHAFET - BT - MARELL (2014) AHHE & REELE FHHBE— - WHREF (2001) HARIZBIT 2B OEFKFEE &K
FHIK & BEJK, 56, 59-72. FELEWD. HOKEE, 67(3), 422-428.

& AW THVZT7—%

WEWTS I k GERE/ mL) pH COD (mg/L) TP (mg/L) TN (mg/L) SS (mg/L)

StK StS StM Stk StS StM Stk StS StM Stk StS  StM Stk StS StM  StK StS StM
1988 58x10° 33x10° 59x10° 84 82 81 39 39 57 0038 0031 0069 051 040 0.70 3 3 1
1989 74x10° 95x10®> 40x10° 80 81 80 40 27 49 0026 0016 0072 025 026 060 1 1 14
1990  39x10° 7.9x10° 16x10* 81 82 83 35 28 73 0035 0017 0045 019 0.19 061 1 112
1991  66x10° 59x10° 1.1x10* 85 88 87 37 37 78 0043 0021 0092 028 046 093 1 2 16
1992 31x10° 46x10° 62x10° 81 82 15 32 39 54 0023 0025 0078 027 033 066 1 114
1993 6.8x10° 29x10° 25x10° 87 90 94 31 61 190 0039 0037 0280 074 093 320 1 2 28
1994 41x10° 44x10° 28x10* 84 79 86 56 29 72 0070 0020 0070 031 025 074 1 0 7
1995  51x10° 44x10° 38x10* 88 9.1 100 42 51 95 0045 0033 0075 095 095 191 5 4 13
1996 10x10° 1.9x10* 13x10° 83 83 89 34 44 94 0048 0036 0160 049 042 1.20 1 116
1997 32x10* 39x10* 12x10° 91 92 91 32 48 83 0050 0036 0200 068 056 1.00 6 3 2
1998  38x10° 41x10° 1.0x10° 85 88 92 38 58 110 0042 0034 0140 044 045 120 1 2 16
1999 21x10* 76x10* 53x10° 81 80 88 53 42 100 0035 0023 0092 036 042 1.15 1 117
2000  27x10° 21%x10° 76x10° 81 79 81 30 38 110 0026 0020 0098 029 034 1.00 6 119
2001 6.1x10° 13x10° 51x10° 89 98 95 69 100 160 0042 0082 0380 078 140 200 6 17 39
2002 22x10° 38x10° 32x10° 82 83 81 35 37 82 0022 0020 0062 029 034 079 1 2 15
2003 29x10* 62x10* 9.0x10* 86 88 92 43 38 59 0037 0022 0034 041 033 043 4 2 5
2004  14x10* 58x10* 1.0x10° 82 81 83 49 44 68 0037 0026 0083 038 038 088 2 3 18
2005 31x10° 95%x10* 16x10° 83 85 90 39 44 82 0008 0007 0024 045 050 098 1 1 8
2006 29x10° 3.1x10° 18x10° 84 88 94 50 59 8.1 0.033 0030 0065 054 063 1.00 4 6 9
2007 67x10° 72x10* 16x10° 78 78 85 52 41 56 0029 0024 0057 036 037 074 5 1 6
2008 20x10° 37x10° 1.1x10° 82 85 1.1 48 47 6.1 0027 0023 0044 033 032 043 2 4 3
2009  11x10* 15x10* 1.1x10* 84 82 80 50 40 46 0044 0034 0059 031 030 077 2 3 5
2010 13x10° 20x10* 7.1x10° 86 88 86 44 43 60 0040 0028 0045 037 042 057 2 2 3
2011 50x10° 19x10* 7.9x10° 83 89 78 29 51 88 0026 0023 0100 034 042 076 2 3 14
2012 34x10° 16x10* 1.9x10* 82 81 81 27 33 84 0020 0036 0068 034 046 100 1 1 7
2013 33x10° 34x10° 34x10° 81 80 79 42 42 59 0067 0058 0130 075 075 1.10 2 1 9
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Macrobenthos in inner and central part of Ariake Sound

from 2001 through 2003: Species composition and distribution

Yuichi KOSHIISHI, Setuo KIYOMOTO, Kiyoshi NISHI, Takeharu KOSUGE,
Noriko TANAKA, Noriko SUYAMA, and Kengo SUZUKI

Abstract

A total of 635 species of macrobenthos were identified in grab samples collected by five surveys
conducted in the inner and central parts of Ariake Sound, southern Japan, from 2001 through 2003.
Polychaeta, Gammaridea and Bivalvia were the major taxa, which occupied 72%-87% of the macrobenthos

in each survey. The top three species in each taxon were Heteromastus sp. 1, Magelona japonica and

Sigambra sp. 1 in Polychaeta; Corophium sp. 1, Corophium sinensis and Photis longicaudata in

Gammaridea; and Ruditapes philippinarum, Theora fragilis and Musculista senhousia in Bivalvia. The

order of dominant species in each taxon changed annually. A list of the macrobenthos and the distribution

of dominant species are presented.
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Fg 1 & 2003, W 2005a, 14 & 5 2007a, 12 & & 2007b
Yoshino e al. 2007, FE 5 2009, 25 2012),
ARERTIE 2001 4E20 5 2003 1220 S L7 ATEFR)
WhoE [ IREOMREBREE O LA Y R RT3 B
D] OFRHFEIC L VRSN~ 7 axXY P AD
) A MBI EEEO S 2 RET 5o FRIEREICL -
THOLNDL Y7 TN b ZAOFE LA HIP R ALy
Hl, SOICTENERCHRBESEET LN, FRET
1355 - W (1978) 12k b 245D EHE (1991)
12D 206 f8, RIEAOFA (HAKEGHRRERHS,
PR 16 ) T251 MUE, SOEME SN w5,
ARFIATIL 2002 4F 6 H O FAC 373 1, 3 4R IC M
L7250 T3 O~ 7 0~y N AWPHER E N7z,

REETE

Jb#t 32 2 40 43 Db T8 % & & AR B L O
Pl E R R e L7 (1) ZoWEEo R E LT
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2002 4F 10 H 8 H~ 11 H, J&UF200346 H3 H~6H
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(2002 4E 1% 1.0m) O JE & THEIM L 22K iR 1 191 ~
25.1°C, HE431E 17.1 ~ 32.0, BAEFRFEALRIE 1L 61.0 ~
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TEH, THEA, 2R 15,372 Mk, 8,521 fE1E, 8,428
kL2, N 3HHEBESRENRIBEO~Y 7 Oy
NAD LT ~872% & Hd, 72, TS 340HEEE
TR E % & O L~V D FRIED R 7 o 78R D H
B, sHoOHELEL TELEHN 1%, TaLyE
HDS1.7%, “HHED1.5% Th o7z,

MK EO~ 70Xy N ARBIER X O HBE (&
S LA BRE) 2RISR Lz, SHEO
ALY 35 oY uNy N AHBHEL, 2EE
[FlE DR G & L 7220024 6 A, 10 J 3 X 12003 4 6
HoORETHRIN-~7aXy M AT Fh 2R,
373 fd, 2927, 323 CTH o7z, 5SEOFHRA A ML 7255
MBI BIE UL, £BM4s 242, I 23
Froats, “HMH2UBTABOIETH 70 £72, F—
LTI 2 L MBI EIZ 3 pHEFEL D 6 AV 10 A X
UE /oY

WO 9 HHRARR D 72 ) O&Ffid AL BRI
75100 M f /m* DL B &R L7z, RO T3
(Ruditapes philippinarum), F 3 /7 /xF 5 4 (Raetellops
pulchella), X7 5 A (Theora fragilis), b s A
A (Musculista senhousia), ¥ 1 — K< 27 5 (Modiolus
comptus), I AT YIHD K1 7 & L&D 1 5 (Corophium
sp. 1), 417 Fur ¥ n (Corophium sinensis), 7
%% 21 Y (Photis longicaudata), K777V ITVE
(Gammaropsis utinomii), 2% FEHD 714 T H A (Amphicteis

200246 B 20024E10H 200346 B

22.6 (20.8-24.6) 23.2 (20.8-24.3) 20.3 (19.0-22.2)
230 (21.3-25.0) 23.4(216-244) 20.3(19.1-22.0)

28.5(21.3-30.8) 29.4 (249-30.9) 28.7 (19.6-31.4)

1. FERMKEBEORELS S CIJEBOKE, 5B X OEEREMNE (7Y, R/ - &K
200146 B 20014108

iR (°C) 21.9 (20.3-24.4) 241 (22.2-25.0)

K& (°C) 21.7 (20.2-24.3) 24.4 (22.6-25.1)

545 28.3 (17.1-32.0)  28.0 (21.3-30.3)

FeRBAFNEE (%)  79.3(61.0-97.2) 74.3 (61.8-89.0)

79.7 (63.4-101.6) 78.1 (69.2-110.7) 83.8 (68.9-110.7)

JES S o0 80T 7 1M S F0.5m (2001, 20034F)

% 7213 Im (20024F)
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gunneri), 4 N TH A D 1 (Mediomastus sp. 1) D
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ZEEANED Y, 3 Fdk LT AL S FEIC A o 7o Fl I
o7z,

PAEERBEO~ 7 Oy A (EFW)) OLFHA N E
e L PR EEB L OBEEEE3 IR LT,
A BB 1,295 ~ 3,791 filfA /m® T, Fa T O
BED% 5722002 4F 6 A1l b & o7z, Bfrmid
38.6 ~ 146.6g/m’ T, #EfE % 7~ L7z 2001 4 10 H 1358
M50 CHES NI T v s uNy P AEsO/
50% & 72,

F2. CTHEREEICIVIEMST LIz6 Hov 70Ny b 2
TR (47 /\Lpﬂ”‘ k)
f;i* 3 % & 6z
A 20014 20024 20034
1 Corophium sp. 1 NOY5 LYIE 1
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6 Musculista senhousia 4 2h'( 1
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9 Mediomastus sp. 1 AbIh4%}
10 Sigambra sp. 1 h¥ Ih4%} 5
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12 Magelona japonica EO0TIh4 5
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14 Gammaropsis utinomii )73t 4
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F 3. REMNKE, BRGSEENO~Y 7 aXy N AEPEREDB
L OB RE (SR E)
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b 3= 143 1225 56.7 533 68.5
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ThY), FHAEEEREIZe ALY 10 AVEro7. FH
B2 10 HOEREEA 6 H L) mh o2 EBMIE, £
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—7J7, ®a 5 IHh A (Magelona japonica, 2 i), A
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& 1-1. 2001 £~ 2003 40 5 MOFETHH L 2FHEO~ 70Xy b A—EHR (HERREO &FHAE T2 5
L L7 A (S /mY) & Y KRR, (070, i<, R <10, MREETD <100, “RERR”: >=100
TRL72)

" 20014 20014F 20024 20024 20034
No. 93\;:‘5 (*ﬁ%) GH 10H Bﬁ 10H Gﬁ
Phylum Cnidaria FIf8Z1#F9
Class Hydrozoa bR
Order Leptomedusae X955 B
Family Campanulariidae 3% hR ¥4 vl
1 Campanulariidae sp. 1 JIYHR¥HvHR} sp. 1 - - 0 * 0
Class Anthozoa {1t
Order Pennatulacea M3I7H
Family Virgulariidae ¥+%%315%}
2 unidentified Virgulariidae ¥+% 73155 7 EAFE - - 0 0 *
Order Ceriantharia NF¥ VFvIH
Family Cerianthidae NF¥VFv)%}
3 unidentified Cerianthidae N+ Fv/&I T BATE - - 0 0 *
Order Actiniaria 1Y% VFv9H
Family Edwardsiidae LYEN$5VFv4%]
4 unidentified Edwardsiidae AV EN ¥ VFv)F} FBRTE - - * *ox *ox
5 unidentified Actiniaria 4% >Fv7 B TEATE - - wk o kkk o kk
Phylum Platyhelminthes R E1#F9
Class Turbellaria ;&R #H
Order Polycladida %55 B

6 Polycladida sp. 1 %z H sp. 1 - - * 0 0
7 Polycladida sp. 2 ZIKE5HE sp. 2 - - 0 *ok *
8 unidentified Polycladida %5 B A~BATE - - *x *% *k

Phylum Memertinea #RfZE141F5
Class Anopla #E£t#H
Order Archinemertea JRIR#RE
Family Cephalothrichidae #770YYy9A%}

9 unidentified Cephalothrichidae 47709}y A%I A~BAFE - - *k sk *ok
Order Palaconemertea TitHH
10 unidentified Palaconemertea it &2 H A~BHFE - - *kok *kk sokok

Order Heteronemertea REiftRE
Family Lineidae %A%}
11 unidentified Lineidae ) AF} A BATE - - sokk kkk kok
12 unidentified Heteronemertea ZfftE B F~BHfE - - *okk *k *okok
Class Enopla At
Order Hoplonemertea #titRH

13 unidentified Hoplonemertea #tift B A~BA%E - - *okk $ok $ok
Phylum Nematoda ##72 4P
14 unidentified Nematoda f&f2EI¥FIA~BA%E - - *k 0 *k

Phylum Tentaculata fiiSFE14F5
Class Phoronida % R
Family Phoroniidae #% A%}

15 Phoronis sp. 1 - - *k *k *k
16 Phoronis sp. 2 - - 0 * 0
17 Phoronis sp. 3 - - 0 * 0

Phylum Mollusca E{AENIFT
Class Scaphopoda #E 2
Order Dentaliida Y7 v/h' 1B
Family Dentaliidae /i 4%}
18 Dentalium octangulatum ¥ht)Ih'4 - - 0 0 *
Class Polyplacophora % #x#f
Order Neoloricata #Frt#'5h'1H
Family Leptochitonidae #AngtH 7h' (%}

19 Leptochiton hirasei ¥ NFEY TH'A - - * 0 0

20 Leptochiton sp. 2 HrINFEH IHAE sp. 2 - - 0 * 0
Family Ischinochitonidae JAEH 7h' 1%}

21 Lepidozona coreanica Y¥A)eH 704 - - * 0 *

Class Gastropoda [i§E#H
Order Discopoda #&EH
Family Stenothyridae IA'TYYH R}

22 Stenothyra edogawensis T3ITIYR 0 $ok 0 0 0
23 Stenothyra sp. 1 IATVYKTE sp. 1 0 0 * ok 0
24 Stenothyra sp. 2 ATV & sp. 2 0 0 0 * 0
Family Iravadiidae $7%7 FVif %l
25 Iravadia (Fluviocingula) elegantula h79 FJi * *k * k% *
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T 1-2.

2001 4E720 5 2003 R ICHBHMECERIE S Nz~ 7 o Ry F X

2001 4~ 2003 4E0 5 MOFAETHI L -GWHBEO~ 7 0~y b ZA—E%# (RGO &M S %255 &

L7538 B (R /nd) % 7 RFZE, “07: 0,
RL72)

T <10, REETL <100, EEEET >=100 T

20014F 20014 20024 20024 20034

No. 7% (%) 68 108 68 10A 6A
26 lravadia (Fairbankia) sakaguchii Th7)7Yik 0 * 0 0 0
27 lravadia (Pseudonoba) yendoi 4V)IYi 0 0 0 0 *
Family Vitrinellidae {Yangh'{}
28 unidentified Vitrinellidae 4Yangh' 45 F~ERE * 0 0 0 0
Family Calyptraeidae HYn#h4h (%}
29 Crepidula onyx I*)97404 *k * *k *k *
30 Ergaea walshi t37%04 0 0 0 * 0
Family Assimineidae #7% Vvan#}
31 Assiminea japonica N4 VYanh'4 0 * 0 0 0
Family Naticidae 4¥H{%}
32 Sinum undulatum YH'4 0 * 0 * 0
33 Glossaulax didyma “J}5h4 0 * 0 0 0
34 Eunaticina papilla %I04 0 0 0 0 *
Family Vanikoridae YARRIN(F}
35 Berthais egregia tTVif 0 0 0 * 0
Order Ptenoglossa EEHHE
Family Eulimidae nF37%}
36 Eulima bifasciata NFIWF 0 0 * Hok *
37 Vitreobalcis temnopleuricola #Y3anm=vh )=+ * 0 0 0 0
Family Epitoniidae {Mih 4%}
38 Eptonium (Hirtoscala) aculeatum Wr'y)7h4 0 0 0 0 *
39 Epitonium (Parviscala) sp. 1 47324MTJE sp. 1 0 0 * 0 0
40 Eptonium (Papyriscala) sp. 1 L' {J& sp. 1 0 0 0 0 *
Order Neogastropoda #TiEE H
Family Muricidae 7y¥h' /%l
41 Bedeva birileffi HA N4 0 0 * * 0
Family Columbellidae 7ha0fh (%}
42 Mitrella bicincta L¥h4 0 0 0 0 *
43 Mitrella (Indomitrella) martensi INTIAYYLY * 0 * *k *k
44 Zafra sp. 1 J3ZTJE sp. 1 0 0 0 *k 0
Family Nassaridae LYOh 1%}
45 Zeuxis succinctus EAAEIINA 0 * 0 0 0
46 Nassarius sinarus h7LY0 0 * * 0 *
47 Zeuxis castus INFLYA 0 0 0 * 0
48 Reticunassa festiva T7LYR 0 0 *k *k *k
49 Varicinassa varicifera %N LYN *k 0 0 0 0
Family Cancellaridae J0EN 1%l
50 Trigonostoma scalariformis 14K * * 0 0 *k
Family Turriodae 7% v¥h' (%}
51 Haedropleura pygmaea Ft'v™) 0 0 * * 0
52 Turridae sp. 2 74 3%0'1%4 sp. 2 0 0 * * 0
Order Heterostropha ZElEH
Family Pyramidellidae 71 ah' 4%}
53 Tiberia sp. 1 9F%UN4J&E sp. 1 0 0 0 * 0
54 Odostomia sp. 1 9F¥LEN¥E sp. 1 0 0 0 ok 0
55 Odostomia sp. 2 YF¥VEN¥E sp. 2 0 0 0 * 0
56 Tibersyrnola serotina ¥¥9F%L 0 0 0 * 0
57 Turbonilla sp. 1 AMT¥E sp. 1 0 0 0 * 0
58 Cingulina cingulata 34M¥5 %) 0 0 0 *k 0
59 Monotygma lauta HJI%%' 0 0 0 0 *
Order Cephalaspidea EB#EH
Family Cylichnidae A47h'1%}
60 Adamnestia japonica 934304 * * 0 0 0
61 Eocylichna braunsi JINZH5 5304 * 0 0 * Hok
Family Philinidae $t74%}
62 Philine argentata %t94% Hk * *k * *k
63 Yokoyamaia ornatissima 33v3%t74 0 0 *ok 0 *ok
Famiy Aglajidae h/2%€7 5%}
64 Aglajidae sp. 1 h/3%€75%L sp. 1 0 0 0 0 ok
Order Nudibranchia #ZffH
Family Gymnodorididae FXn4m30 %}
65 Gymnodoris sp. 1 £INF3IIVE sp. 1 0 0 0 * 0
66 Gymnodoris sp. 2 ¥XNEIITVE sp. 2 0 0 0 0 *k

Order Basommatophora ZERH
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3 1-3. 2001 4~ 2003 4D 5 MOFETHR L 2FHBEO~ 70Xy b 2A—E# (ERKEO&SFHAET 2R L LzF

Y B (A /m®) % 7RI, 070, i<,

SEET <100, FEEET>=100 TR L72)

20014F 20014F 20024 20024 20034

No. »¥E (FE4R) 68 108 68 108 68
Family Amphibolidae 3v/v4/%}
67 Salinator takii J3IVAYA *x * 0 *x 0
68 unidentified Gastropoda [ig @ fli~BAFE 0 *k 0 0 0
Class Bivalvia —#E#i
Order Solemyoida ¥X4UH'1H
Family Solemydae FX4Uh{%}
69 Petrasma pusilla ¥34U0'4 0 * * * 0
70 Acharax japonica THEXR4UH'4( * 0 0 0 0
Order Arcoida 7481 B
Family Arcidae 740 4%}
71 Scapharca kagoshimensis YK Ih4 * sk 0 sokok *ok
Order Mytiloida /%18
Family Mytilidae {h'{%}
72 Mytilus galloprovincialis L7Y%¥4h'4 0 0 * 0 0
73 Modiolus comptus £'0—K397 0 0 Rk okl kkkk
74 Modiolus metcalfei h'3A * KAk * Hkk *%
75 Modiolus elongatus JXN'IA *ok *ok *ok *ok ok
76 Musculus cupreus 93Ih4 0 0 * 0 *k
77 unidentified Musculus 43Ih' {7 BAFE *k 0 0 0 0
78 Modliolus margaritaceus IIeNh'4 *ok *k 0 0 0
79 Musculista senhousia HNF AN 0 * sk dolok sololok
80 Musculista japonica ¥IHKMF A Hok Hok Hok sk ook
Family Pinnidae K30 1%}
81 Atrina pectinata $47% 0 * 0 0 0
Order Pterioida 97 {1AN 18
Family Limidae 3/h'{%}
82 Limaria amakusaensis TI9%1%3/ 0 * 0 0 0
83 Limatula sp. 1 12XV #h' 48 sp. 1 0 0 * Fok ok
Family Anomiidae T3vhY7%}
84 Anomia chinensis TIINY7 0 0 0 * 0
85 Monia umponata YVFIVHYIENF * 0 0 0 0
Order Veneroida YWASLAMH
Family Lucinidae Y4 (%l
86 Pillucina pisidium I} INFHA *% 0 *k *k *
87 Pillucina neglecta JKL7J4 *ok Kok 0 0 0
88 unidentified Lucinidae Y¥h' (&l REATE * * 0 0 0
Family Ungulinidae 741Ny 7h 1%l
89 Cycladicama tsuchii TYYAN'I 0 0 * 0 *
90 Cycladicama sp. 1 YANYE sp. 1 0 0 $ok $ok ok
91 Cycladicama sp. 2 YANYE sp. 2 0 0 0 * 0
92 unidentified Ungulinidae 745013 BATE *k 0 0 0 0
Family Kelloodae an9/91%}
93 Pseudopythina ariakensis TV h'4 0 *k * 0 Kk
Family Montacutidae 77 7¥F i1 %t
94 Devonia semperi t+IX %Y 0 * 0 0 0
95 Montacutidae sp. 1 77 7Y FFl sp. 1 0 0 *ok 0 %k
96 Montacutidae sp. 2 77 7Y FUF sp. 2 0 0 * * 0
97 Montacutidae sp. 3 7V79%NUF sp. 3 0 0 0 * 0
98 Montacutidae sp. 4 7V7 VN UF sp. 4 0 0 0 * 0
99 unidentified Montacutidae 7°v7"4% N Uh'{F R BEFE * 0 0 0 0
Family Carditidae F¥¥H 1%}
100 Carditellopsis toneana ¥ 73h'4 * 0 0 0 0
101 Megacardita ferruginosa 73’4 * * 0 0 0
Family Crassatellidae EY4h 1%}
102 Nipponocrassatella japonica T/AN4 *ok * 0 0 0
103 Nipponocrassatella nana AFLEYAH A 0 0 * 0 0
Family Mactridae Nhfi1%}
104 Mactra chinensis INHTA * 0 *xk * 0
105 Mactra veneriformis Y%7% *okk *k * *kk 0
106 Micromactra angulifera JhIVIA 0 0 0 0 *
107 Raetellops pulchella F3A/nFh'4 Fokkok * *k *k *k
Family Tellinidae Zyauh{%}
108 Cadella delta J¥E'7 * 0 0 0 0
109 Cadella narutoensis INIHEY'Z 0 * 0 0 0
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2001 4E720 5 2003 R ICHBHMECERIE S Nz~ 7 o Ry F X

3 1-4. 2001 45~ 2003 4EO 5 MOFETHI L 2FHEO~ 7 0y M ZA—EEK GRAEN KGO 2R T 2505

&L REE (R /mY) &

D ARPHAE, (070,

TRL72)

Gy

*<],

" <10,

e’ <100, “ERET >=100

20014F 20014 20024 20024 20034

No. A% (8R) 68 10B  6A 10A  6A
110 Pistris capsoides 4F3a9Y7M) * 0 0 * 0
111 Exotica miyatensis 940447 *ok *ok *ok *ok *ok
112 Macoma tokyoensis 4%+ h'4 * 0 0 0 *
113 Moerella iridescens T} * 0 0 0 0
114 Nitidotellina minuta A9 0 0 0 * 0
115 Tellinidae sp. 1 Zya9h 1%} sp. 1 0 0 * 0 0
Family Semelidae 7%¥h' 1%}
116 Leptomya cuspidariaeformis FAIY+%9Y * * *k *k *k
117 Theora fragilis YA 9H 4 fokkk  kkk Rk sk sokok
118 Abrina lunella BN MI'A K% *k *k *ok *k
Family Solenidae v¥7H 1%l
119 Solen strictus YTH'4 * *k *% 0 *
120 Solen dunkerianus FAVT *% *% * * 0
121 Solen roseomaculatus IN773T 0 0 0 0 *
Solen spp. VIh' 1@ 0 0 0 * 0
Family Kelliellide #¥nv4)F}
122 Alvenius ojianus TyMIh 4 0 0 Fok 0 0
Family Veneridae VILAZUA 1%}
123 Meretrix pethechialis T1\I9") 0 * 0 0 0
124 Meretrix lusoria NI9") * 0 0 0 0
125 Placamen tiara N4 0 0 0 0 *
126 Veremolpa micra £ /arY) *ok *okok *ok Hok *ok
127 Pitar sp. 1 29h5 nNIYVE sp. 1 0 0 * 0 0
128 Rudiitapes philippinarum TH#') dkkk  kkkk skekokk *k *k
129 Paphia undulata 4ARFL * * 0 0 0
Family Cultellidae 1%/7%490" (%}
130 Siliqua pulchella 3 h'4 * 0 0 0 0
Order Myoida ##4/#'1B
Family Myidae #74/h'1%}
131 Paramya recluzii NINEH4 * 0 0 * 0
132 Distungonia decurvata JYTIA% 0 * 0 0 0
Family Corbulidae 9FAZH' 1%}
133 Anisocorbula venusta HFNZT * * * 0 0
134 Potamocorbula laevis tF5RYIT 0 A *k 0 0 * *x
135 Varicorbula rotalis 18 %h'4 * * 0 0 0
Family Hiatellidae ¥R 1%}
136 Hiatella orientalis ¥AIMN'4 * * *% 0 *%
Order Pholadomyoida 7347EMN+H
Family Laternulidae #%+4' 1%}
137 Laternula anatina #%1h'4 0 0 0 0 *
138 Laternula sp. 1 1¥FTH4J& sp. 1 0 0 * 0 0
139 Laternula boschasina IA%+H'4 * 0 0 0 0
Family Thraciidae AIE/# /%l
140 Asthenothaerus sematana tI%IAIE/N'4 0 0 * * 0
141 Trigonothracia pusilla JLIAIE/NA 0 *k 0 0 0
142 unidentified Bivalvia Z# B #iA~B3& %k *k 0 * 0
Phylum Sipuncula £ &1#F9
Class Sipunculidea AV YLV
Order Golfingiiformes 790Ky LY B
Family Golfingiidae 7%AhkY LY}
143 Golfingia vulgaris vulgaris 7Rk LY - - 0 0 *
144 Golfingia sp. 1 790KV LY IE sp. 1 - - * 0 0
145 Thysanocardia nigra 0Ky LY - - * * *
Family Phascolionidae v¥h'{iky AV F}
146 Phascolion sp. 1 YEN4EYLYIE sp. 1 - - * 0 0
Class Phascolosomatidea # A4y LY #H
Order Phascolosomatiformes #indhy LY B
Family Phascolosomatidae #*n4ky LY %}
147 Antillesoma antillarum TUF7%Ingwy LY - - *x *kk *x
Order Aspidosiphoniformes 47#hY LAY B
Family Aspidosiphonidae #7#&Y LY F}
148 Aspidosiphon sp. 1 47KV LAVIE sp. 1 - - *ok Fok Fok

Phylum Annelida IRf2E14F4
Class Polychaeta % Ei
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No. ¥ (FBR) 68 108 68 108 68
Order Phyllodocida #Yn1h48
Family Chrysopetalidae 4% 93 h4%}
149 Bhawania goodei TH %% )3 h4 *okok oKk KKk *kk *okk
150 Chrysopetalum sp. 1 k%K *k KKK *% *k
Family Pisionidae AF3h4%}
151 Pisione subulata * 0 0 0 0
Family Aphroditoidae If #7034V %}
152 Aphrodita sp. 2 * * 0 0 *
153 Laetomonice sp. 1 * 0 0 0 0
Family Polynoidae "A14Y%}
154 Antinoana sp. 1 0 0 * * 0
155 Harmothoe imbricata I437AILY *ok * *kok *k *ofok
156 Harmothoinae sp. 1 ¥43901LYFF} sp. 1 * * *ok * *ok
157 Harmothoinae sp. 2 ¥4 779MILYEF} sp. 2 * 0 0 0 0
158 unidentified Harmothoinae 477014 # % EAFE * *k *k * *
159 Lepidonotus sp. 1 * 0 *% * 0
160 Lepidonotinae sp. 1 7¥#Y¥y0aLYEEF} sp. 1 0 * 0 * 0
161 Lepidonotinae sp. 2 7%Y¥ymaLYEF} sp. 2 0 0 0 0 *
162 unidentified Lepidonotinae 7%Y%70a1LY EF ANERFE 0 0 * 0 *
163 Lepidasthenia sp. 1 0 * 0 0 *
Family Acoetidae K'%t¥ymaLYF}
164 Polyodontes sp. 1 *% *% * *k *%
Family Pholoidae
165 Pholoe sp. 1 *ok *ok *k 0 0
166 Pholoe sp. 2 0 0 0 * 0
Family Sigalionidae /7')A3AYF}
167 Sthenelais fusca FRFIAILY 0 * * *% *
168 Sthenelais mitsuii *k *k *k * *
169 Sthenolepis yhleni I%IYmALY Hk *k *k *k *k
Family Phyllodocidae #¥nTh/%l
170 Anaitides sp. 1 *ok *ok *ok *ok *ok
171 Anaitides sp. 2 * * 0 0 0
172 Eteone sp. 1 * 0 * 0 0
173 Eteone sp. 2 0 0 *% 0 0
174 Eumida sanguinea I83%YN *k *x *% sk sk
175 Eumida sp. 1 * 0 0 0 0
176 Eumida sp. 3 0 0 *k 0 *
177 Genetyllis castanea ThHI¥yIN * * 0 0 *
178 Sige sp. 1 * 0 * 0 0
179 Sige sp. 2 * * 0 0 *
180 Phyllodocidae sp. 1 #YnWIh{4% sp. 1 0 0 * 0 0
Family Glyceridae FAF}
181 Glycera chirori FRY) *okok *okok *okok KKk KKK
182 Glycera decipiens 4)F01) * * 0 0 0
183 Glycera subaenea * * *k 0 *
184 Glycera sp. 1 *k *k *% *k KKk
Glycera spp. *k *% k% *%k *%
185 Hemipodus yenourensis tF#%¥0l) 0 0 0 0 *
Family Goniadidae =h4F0VF}
186 Glycinde sp. 1 *ok *ok *k *k *ok
187 Goniada sp. 1 *k * * *k *k
Family Sphaerodoridae 17'Th4%}
188 Ephesiella sp. 1 0 0 0 * 0
Family Hesionidae #heATh %}
189 Gyptis sp. 1 *k *% k% *%k k%
190 Nereimyra sp. 1 *k * *% 0 0
191 Leocrates sp. 1 0 * 0 0 *
192 Ophiodromus angustifrons 9 AMeA Hok * *ok Hok Hok
193 Ophiodromus sp. 1 * 0 * 0 *ok
194 Hesionidae sp. 1 #AMerah4F} sp. 1 0 0 0 * 0
195 Hesionidae sp. 2 AheATHMF} sp. 2 0 0 *k 0 *
196 unidentified Hesionidae #hcAThMF} BAFE * * 0 0 0
Family Pilargidae H¥'Th{%}
197 Ancistrosyllis sp. 1 * * 0 * 0
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No. 78 (1B4) 68 108 6A 108 6A
198 Cabira pilargiformis japonica ZkKJh¥ I h4 *k *k *k *k *k
199 Pilargis sp. 1 *k * * *k *
200 Sigambra tentaculata KKk *okok *k *k *k
201 Sigambra sp. 1 kkk *kkk *kk kkk kkk
Family Syllidae VA%
202 Autolytinae sp. 1 0 0 *okok * 0
203 Odontosyllis undecimdonta Y0LYA * 0 * *k *k
204 Qpisthodonta sp. 1 * * *%k 0 *
205 Syllides sp. 1 0 * 0 0 0
206 Exogone uniformis Ayh9)A *x * * 0 %ok
207 Exogone sp. 1 0 0 * 0 0
208 Sphaerosyllis sp. 1 * 0 * 0 0
209 Dentatisyllis sp. 1 * * 0 0 0
210 Ehlersia cornuta HhVYA *ok *k *k *k *k
211 Ehlersia japonica =KUTH VYR * 0 0 * 0
212 Syllis gracilis 73Y4Y") A 0 0 * 0 0
213 Typosyllis variegata V')A 0 0 * 0 0
214 Typosyllis sp. 1 * * 0 0 0
215 Typosyllis sp. 2 0 0 *k *k *ok
Family Nereididae Ih4%}
216 Ceratonereis erythraecensis Irah4 * *k *k *kk *k
217 Leonnates sp. 1 * *k 0 * *
218 Neanthes caudata tATh{ 0 0 *k * 0
219 Neanthes japonica 4 0 0 * 0 0
220 Neanthes sp. 1 *k * *k *k *k
221 Nectoneanthes latipoda 19% 31 h4 * * * *k *
222 Nectoneanthes oxypoda FIIh4 0 Fok * * 0
223 Nereis sp. 1 £33 )% k% *% )k
224 Platynereis bicanaliculata )Vt I h 0 0 *k 0 0
225 Platynereis dumerilii 4"t 3 h4 0 0 0 * 0
226 Tambalagamia fauveli H=3Ih4 *k *k Fokk *k *k
Family Nephtyidae YEf #3h4%}
227 Aglaophamus lobatus TH1t™y0h 23 h4 * * *k 0 0
228 Aglaophamus sinensis )ATYEH 234 * 0 0 0 *
229 Micronephthys sphaerocirrata orientalis 17°YBh 23h4 0 0 * 0 0
230 Nephtys caeca NYTYAN 23H4 0 0 * 0 0
231 Nephtys oligobranchia 1)1yl 23 h4 *kokok *% *k *% *okok
232 Nephtys polybranchia 3300 234 *ok *ok *ok *ok *k
233 Nephtys sp. 1 *k * 0 0 0
Family Paralacydoniidae H¥ 73 4%l
234 Paralacydonia paradoxa 0 0 * * *
Order Amphinomida J3¥ALY B
Family Amphinomidae 37LY%}
235 Chloeia flava ") LYy 0 0 0 0 *
236 Chloeia sp. 1 0 0 0 *ok *ok
237 Linopherus sp. 1 * * * *k 0
Order Eunicida 1Y*H
Family Onuphidae 7374YA%}
238 Diopatra sugokai AT h44Y)* *ok * *ok * 0
239 Nothria sp. 1 * 0 * 0 0
240 Onuphis sp. 1 0 0 0 *k 0
Family Eunicidae 1Y*%l
241 Eunice vittata *okok *k *okok *kok *kok
242 Eunice sp. 1 0 0 * *k 0
243 Marphysa sanguinea 47LY * * *x 0 *k
244 Marphysa sp. 1 * * * 0 *
Family Lumbrineridae ¥ Y4% A%}
245 Lumbrinerides dayi * * * * *
246 Lumbrinerides hayashii * 0 * 0 0
247 Lumbrineris amboinensis TUK V¥ K Y44 dokk kb ko kkk ok
248 Lumbrineris japonica ¥ & Y41 * 0 0 0 0
249 Lumbrineris latreilli 79Y77% K49+ *ok Fok Fok Fokok Hok
Lumbrineris spp. *% * **k * 0
250 Scoletoma heteropoda 1H¥ K Y4+ * * 0 0 0
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251 Scoletoma longifolia h3INVYF K42 sk okkk kkk kekk bk
252 Scoletoma nipponica ITY¥ K VAY* * * ok 0 0
Family Arabellidae t%'04YA%}
253 Drilonereis sp. 1 *ok *ok *ok %k *k
Family Dorvilleidae /'Y *%}
254 Protodorvillea sp. 1 * * 0 0 0
255 Schistomeringos sp. 1 *k 0 *k * %

Order Orbnida Fa¥¥3h1 B
Family Orbiniidae H3%%374%}

256 Haploscoloplos elongatus THKaLy * * Kok *% *k
257 Orbinia sp. 1 *k *x 0 0 *
258 Scoloplos sp. 1 0 0 Kok Kk Kk
259 Scoloplos sp. 2 * 0 0 0 0
Family Paraonidae tAI7Th4%}

260 Aricidea cerrutii pacifica UK EATFTHA *k * * * *
261 Aricidea eximia }YhytA153h4 *k *ok 0 0 0
262 Aricidea antennata “)IWEFEATF3 W4 * 0 0 0 0
263 Aricidea sp. 1 * 0 0 0 0

Aricidea spp. 0 0 0 * *
264 Cirrophorus branchiatus LFErIFTh4 *okk *k *k * *k
265 Paradoneis nipponica ZiKJEAIFIH4 *k *x *k *% sk
266 Paraonis sp. 1 * * 0 0 0
267 Paraonides sp. 1 kkk *kk *kk *% *%
268 unidentified Paraonidae EAI73h/F} ABAFE * * 0 * 0

Order Spionida At1H
Family Poecilochaetidae by#Yah4%}

269 Poecilochaetus sp. 1 * * 0 0 *
Family Spionidae At71%l
270 Aonides oxycephala TU%¥At% *okk *% *okk *okok Fokok
271 Paraprionospio sp. Form A 39N RAETARY 0 * 0 0 0
272 Paraprionospio sp. Form B 3YN4At1BE! Kok kkk ckkk kkk kokk
273 Paraprionospio sp. Form CI 3YN4#Att+ CI & * * 0 0 *ok
274 Polydora sp. 1 *k *k *okok Kok *k
275 Polydora sp. 2 0 * *k 0 0
276 Prionospio caspersi 3IAE7 * * * * 0
277 Prionospio depauperata )T +H A% * $ok * sk $ok
278 Prionospio dubia hAt# *k * *ok * *k
279 Prionospio krusadensis IYINFAEF 0 0 *ok 0 0
280 Prionospio ehlersi I—-UIYAET 0 *k 0 * 0
281 Prionospio membranacea I)3TAtt *ok 0 * * *
282 Prionospio multibranchiata W 43At’% 0 0 *k 0 0
283 Prionospio pulchra 4FIFAEH *okk Hk Hok * *
284 Prionospio sexoculata 73I3At%H * 0 0 0 0
285 Prionospio sp. 1 *kk * *k * 0
286 Prionospio sp. 2 *kk *% *k Kk koK
287 Prionospio sp. 3 *% * * * K%k
Prionospio spp. * 0 * * 0
288 Pseudopolydora sp. 1 *k *k *kk * *k
289 Scolelepis geniculata IyHYIYAE'T *k * * 0 *k
290 Scolelepis texana F¥UIJAEF K% K% * *k $k
291 Scolelepis variegata THTYAET * * 0 ok Fok
292 Spio sp. 1 * * * 0 *
293 Spiophanes bombyx IFTVAtH *ok * $ok ok $ok
294 Spiophanes kroeyeri AR ITTYAET *k *% KoKk *okok *k
Family Magelonidae E073h4%}
295 Magelona japonica ERTIHA *kk *kk *kk k% *okk
296 Magelona longicornis * 0 0 0 0
297 Magelona sp. 1 *okok *kk *okok *okk *k
Magelona spp. *ok * *ok *k *ok
Family Chaetopteridae Y43 h(Fl
298 Mesochaetopterus japonicus L¥I7LY * *k * *k *
299 Phyllochaetopterus sp. 1 * * 0 0 0
300 Phyllochaetopterus sp. 2 0 0 *%k *% *%k
301 Spiochaetopterus costarum Tyt ¥YnN4Ih4 kkk  kkk Fok Fokok *ok
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No. 7% (8%) 68 108 68 108  6H
Family Cirratulidae A’ t¥3hM%l
302 Caulleriella sp. 1 * 0 * 0 0
303 Chaetozone sp. 1 *okok *okok *okok KKk *kk
304 Cirriformia tentaculata 3AE¥3h4 *% *% *% *% kK
305 Tharyx sp. 1 *okok *ok *ok *k *kok
306 Cirratulidae sp. 1 IAtF¥I W%} sp. 1 0 * 0 0 0
Order Flabekkigerida Nk %3 h48
Family Flabelligeridae Nk %3 h4Fl
307 Brada sp. 1 *k * *okok *k koK
308 Diplocirrus sp. 1 * *k *k *k *k
309 Pherusa sp. 1 0 0 * 0 0
310 Piromis sp. 1 * * *k 0 0
311 Flabelligeridae sp. 1 NKI¥TH4F} sp. 1 * 0 0 0 0
312 unidentified Flabelligeridae NF %3 h4Fl FEAFE 0 0 *% 0 0
Order Sternaspida #IVIh48
Family Sternaspidae %)L vIh4%}
313 Sternaspis scutata FWIIH4 dofok  kekk sfokok *ok Fokok
Order Capitellida {FIh4B
Family Capitellidae 4T h4%}
314 Capitella sp. 1 *ok *ok *ok * *k
315 Dasybranchus sp. 1 0 * 0 *% 0
316 Heteromastus sp. 1 *okok *okok *okok KKk *kk
317 Mediomastus sp. 1 *3kxk *kk kkkk kokk *kxk
318 Notomastus sp. 1 *k *k *k *k *k
319 Notomastus sp. 2 *k *k *k *k *k
320 Capitellidae sp. 1 4bTH4E sp. 1 * 0 0 0 0
321 Capitellidae sp. 2 AbI 4%} sp. 2 * 0 0 0 0
322 Capitellidae sp. 3 b3 4%} sp. 3 0 * 0 0 0
323 Capitellidae sp. 4 FIh4F} sp. 4 0 0 * 0 0
324 Capitellidae sp. 5 AFI 4%} sp. 5 0 0 * 0 0
325 Capitellidae sp. 6 I h4%} sp. 6 0 0 0 * 0
Family Maladanidae 4473h4%}
326 Clymenura columbiana 35785793 h4 * 0 * 0 0
327 Praxillura tanseiana V57877934 *x * * * *k
328 unidentified Lumbriclymeninae FFl BAFE 0 0 0 0 *
329 Clymenella collaris T\)873h4 0 0 0 0 *
330 Clymenella enshuense IYY1985793h4 0 *k *k *ok *ok
331 Clymenella koellikeri tOAt 85793 h4 * 0 0 0 *
332 Clymenella sp. 1 * 0 *ok * *
333 Euclymene oerstedi ¥ 393879304 Hok 0 0 0 0
334 Praxillella pacifica FTH 48573 h4 *k * Kok sok ook
335 unidentified Euclymeninae *k *k *k *% *%
336 Maldane pigmentata tan)Ev3r7v3Ih4 *k * * *ok *
Order Opheliida #71Y73h18
Family Opheliidae ~ #7zY)73h4%}
337 Armandia lanceolata 0 * *ok * *
Family Scalibregmidae F/#v3 4%l
338 Pseudoscalibregma sp. 1 * 0 0 0 0
339 Scalibregma inblatum +¥3I3h4 * * * * *ok
Order Polygordiida 14Y"YARYIH4B
Family Polygordiidae 14¥"vLhYahiFd
340 Polygordius sp. 1 *k *k *k 0 *k
Order Oweniida FY¥Ih{H
Family Oweniidae FY¥Ih4F}
341 Myriochele danielsseni & ZINFI¥3h4 0 * 0 0 0
342 Myriochele oculata IFAFV¥Ih4 * * *k 0 *
343 Myriochele sp. 1 * 0 0 0 *
344 Myriochele sp. 2 kKK * *k * *%k
345 Owenia fusiformis FI¥Ih4 Fok * * * Hok
Order Terebellida 74Th4H
Family Pectinariidae 344 LY R}
346 Lagis bocki )IAYTLY 0 * Kk * Hk
347 Pectinaria sp. 1 * *k *k 0 0

Family Sabellariidae hvA)Th4%L
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No. o¥E (FE4) 65 108 68 108 68
348 Lygadamis giardi INFhUL) 0 * * 0 0
349 Sabellaria ishikawai 0 * *okok 0 *
Family Alvinellidae 7% "2 4%}
350 Melinna sp. 1 0 0 0 0 *
351 Melinninae sp. 1 0 * 0 0 0
352 Ampharete sp. 1 *% * *% 0 *%
353 Ampharete sp. 2 0 0 0 * 0
354 Amphicteis gunneri 1% )T h4 *k #k o okkkk kkk kokk
355 Asabellides sp. 1 *%k * *% *k 0
356 Lysippe sp. 1 *% *% *kk *% *kk
357 Sosane sp. 1 *k *k *okok *k *k
358 Ampharetinae sp. 1 1% )3 h(FF sp. 1 *k 0 *ok 0 Kk
359 Ampharetinae sp. 2 hY I h(HEF} sp. 2 * * 0 * 0
360 unidentified Ampharetinae #% 3/ E R FEAFE *ok * *k 0 *k
Family Trichobranchidae 434743 h4%}
361 Terebellides brevis ) A939 7% Th4 0 * 0 0 0
362 Terebellides horikoshii IMNE9eY" 74T h4 *k *ok sk ok ook
363 Terebellides kobei —t439 74T h4 ** * * 0 $ok
Family Terebellidae 7% 3h4%}
364 Amaeana sp. 1 *k * *k * *k
365 Hauchiella sp. 1 0 0 0 *ok 0
366 Polycirrus sp. 1 * 0 *k *k *k
367 unidentified Polycirrinae | ABATE 0 0 * *ok *
368 Streblosoma sp. 1 * 0 * 0 0
369 Streblosoma sp. 2 0 * 0 0 *
370 Thelepus sp. 1 * 0 0 * 0
371 Thelepinae sp. 1 0 0 0 * 0
372 Amphitrite sp. 1 0 0 *k *k *
373 Eupolymnia sp. 1 * 0 0 *k *
374 Lanice conchilega Nt ¥7%3h4 *k *k *k ok *k
375 Loimia medusa FyFO7¥Ih4 *k *x * 0 *
376 Nicolea sp. 1 * * *% *k *%
377 Pista sp. 1 *k *k 0 *ok *k
378 Amphitritinae sp. 1 0 * 0 0 0
379 Amphitritinae sp. 2 0 0 0 0 *
380 unidentified Amphitritinae FEF ABATE * * *k * *
Order Sabellida 7Y¥'JAV B
Family Sabellidae #¥')LY %}
381 Myxicola sp. 1 0 0 *k 0 *k
382 Chone teres %Y K%k *k Fokok Kk *k
383 Chone sp. 1 0 0 0 0 *
384 Euchone sp. 1 *k *k *okok *ok *k
385 Laonome sp. 1 * * 0 0 0
386 Potamilla sp. 1 * 0 * *k 0
387 Sabella sp. 1 0 * *k * *
388 Sabellastarte sp. 1 0 0 * 0 0
Family Serpulidae hU% V3%t
389 Hydroides multispinosa MNrhu™yIhde *k * *k 0 0
390 unidentified Serpulidae #%"V I EI T BATE ok 0 * 0 *
Phylum Arthropoda &i EE#FY
Class Pycnogonida %347 €4
Order Pantopoda 1B
Family Ammotheidae 419737 &%}
391 Ammothea sp. 1 YII3'ERE sp. 1 - - * 0 0
Family Nymphonidae 1ALV %
392 Nymphon sp. 1 IALYE sp. 1 - - 0 0 *
Family Phoxichilidiidae #Y737 ¥}
393 Anoplodactylus sp. 1 YA39EE sp. 1 - - 0 0 *
Class Ostracoda Btz H1#f
Order Myodocopida 34h3-V'H
Family Cypridinidae %34 %}
394 Amphisiphonostra sp. 1 - - 0 * 0
395 Cypridinodes sp. 1 - - * 0 0
396 Cypridinodes sp. 2 = - 0 * *
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No. 7% (18%) 68 108 6A 108  6H
397 Vargula hilgendorfii 34 - - 0 *ok 0
Family Philomedidae
398 Euphilomedes sp. 1 - - *k *okok *okok
399 Euphilomedes sp. 2 - - * 0 *
Family Cylindroleberididae
400 Asteropina sp. 1 - - 0 0 *
401 Asteropteron fuscum - - * * *
402 Cyclasterope sp. 1 - - * 0 *
403 Cycloleberis sp. 1 - - 0 *ok 0
Family Sarsiellidae
404 Eusarsiella sp. 1 - - * * *
405 unidentified Myodocopida 3#+3-n"E ABAT&E - - 0 * 0
Class Maxillopoda =B
Order Sessilia #EHAE
Family Balanoidea 79 Vil %}
406 Balanus reticulatus %3479k - - 0 * 0
407 Balanus improvisus A—0yN7Y"i - - 0 0 *
Class Malacostraca #XER#fi
Order Leptostraca EHH
Family Nebaliidae 1/nIt'F}
408 Nebalia bipes /NIt - - *k 0 *k
Order Stomatopada MAfiIE
Family Squillidae ¥%2%}
409 Clorida japonica Y3%*k")y 41 - - * * 0
Order Mysidacea 73H
Family Mysidae 73%l
410 liella hibir - - 0 *k 0
411 liella sp. 1 44I7]& sp. 1 - - 0 * 0
412 Mysidopsis japonica - - * 0 0
413 Orientmysis aspera ¥ ANENIT3I - - 0 0 *
414 Orientmysis tenuicauda ®)FM NIT3 - - *ok 0 *okok
415 Orientmysis sp. 1 NIT3J& sp. 1 - - * 0 0
Orientmysis spp. INTIE - - 0 0 *
416 unidentified Mysidae 7 3% RBHFE - - 0 0 ok
Order Amphipoda il B
Family Ampeliscidae A AYaItFt
417 Ampelisca brevicornis Yt TH AN * Fkk okkk kkk *% *k
418 Ampelisca cyclops ENJARN A *% *% *k *% *k
419 Ampelisca diadema h¥ AN * *k R kKK KRk ok
420 Ampelisca miharaensis ti TH AN * *% Fkk  kkk *k *k
421 Ampelisca misakiensis IYEAN * Hk Hok K% *
422 Ampelisca naikaiensis 790N # $ok ok $ok 0 *k
423 Byblis japonicus =y VAN A *k ok wrk Kk Hokok
Family Amphithoidae b4 '+4331t"F}
424 Ampithoe sp. 1 EFTHIIILE sp. 1 0 0 *kk 0 0
Ampithoe spp. t4 TH3IIL’ |/ 0 0 *ok 0 *
Family Aoridae 1vik'yaIE'F}
425 Aoroides columbiae 7°37°7Y3It’ *k *k *k * *k
426 Grandidierella japonica =k BY3IE * *k *k 0 *k
Grandidierella spp. *ok 0 0 0 0
427 Lembos clavatus /¥ ¥avE"333It’ 0 * *%k 0 *
428 Lembos sp. 1 IVE'FYIIEE sp. 1 * 0 0 0 0
429 Unciolella sp. 1 0 0 *k 0 *
Family Corophiidae NOY4 LY %}
430 Cerapus erae IFKY)YYLY * * * 0 0
431 Corophium acherusicum T TTNBYT LY *xk * *kk 0 *ok
432 Corophium crassicorne M NRYF LY 0 * 0 0 0
433 Corophium insidiosum FB N8 LY 0 0 * 0 0
434 Corophium kitamorii 84N =095 LY 0 0 *k 0 0
435 Corophium lamellate FAHNDIS LY * 0 *k 0 *k
436 Corophium sinensis 54N 095 LY sokokok * *ok 0 *
437 Corophium sp. 1 FIYFLYE sp. 1 *k X okkkk 0 *
438 Corophium sp. 2 NOYFLYIE sp. 2 0 0 sokok 0 *
439 Corophium sp. 3 _NO9FLYIE sp. 3 0 0 *ok 0 0
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3% 1-11. 2001 £~ 2003 0 5 PMOFLTHI L 2EHTEO~ 7 0 Xy h 2A—EH£ GRERKEO SR T 20 R &
L7234 s (RS /m?) % "7 REAE, 07: 0, %<1, e <10, CeeRT. <100, eRRrT >=100 T

RL72)
" 20014F 20014 20024F 20024 20034
No. A8 (ER) 68 108 68 108 6B
440 Corophium sp. 4 NOYTLYIE sp. 4 0 0 0 0 *
Corophium spp. NIY4 LY & 0 0 * 0 0
441 Ericthonius brasiliensis ENYJAM LY *k *k *kk * *
442 Siphonoecetes sp. 1 NMMINDIFLYE sp. 1 0 0 * 0 0
443 Corophiidae sp. 1 FOY4 LY El sp. 1 0 0 0 0 *
Family Isaeidae 4¥433ItF}
444 Gammaropsis atlantica varius *")*)3It’ 0 * 0 0 0
445 Gammaropsis_japonica Zifv)aIt’ 0 0 *kk 0 *k
446 Gammaropsis utinomii &7t *k Rk kokkk 0 *k
447 Photis japonica =&Y94#YaIt’ 0 0 *okk 0 *k
448 Photis ariakensis 77953131t * *k 0 0 0
449 Photis longicaudata %431t *k fkk dokkok 0 sokk
450 Photis sp. 1 944IAIE’[E sp. 1 * *k 0 0 0
451 Photis sp. 2 934 )IILTE sp. 2 0 *k 0 0 0
452 Photis sp. 3 Y4 4YIIL’E sp. 3 * 0 0 0 0
453 Photis sp. 5 954YIAIL’E sp. 5 0 0 sokok * 0
454 Protomedeia crudoliops 313%¥34Y3It’ 0 * * 0 0
Family Ischyroceridae #v%'311t"F}
455 Jassa sp. 1 HYF)IIILTE sp. 1 0 *k * 0 0
456 Ischyroceridae sp. 1 Av¥)3aIt'F} sp. 1 0 0 * 0 0
Family Podoceridae FE/3%}
457 Podocerus sp. 1 FOJ3E sp. 1 *% 0 *okk 0 *x
458 Podocerus sp. 2 NOJ3E sp. 2 *k * 0 0 0
Family Priscomilitaridae ¥¥+'733Ik "}
459 Priscomilitaris tenuis ¥YF73IIt’ *k * *k 0 0
Family Melitidae *y%311t"%}
460 Abludomelita denticulata Fat’th A)53a1t’ * 0 * 0 0
461 Abludomelita japonica Zyik'vA)43TE" * 0 0 0 0
462 Ceradocus sp. 1 /2¥")33IL'E sp. 1 * 0 Hok * *
463 Ceradocus sp. 2 JA%AIIL’|E sp. 2 * 0 0 0 0
464 Elasmopus sp. 1 4Y33IL'[E sp. 1 0 0 *k 0 0
465 Maera serratipalma Av$)311t" * * sokok 0 *
466 Maerella sp. 1 £y7)311t" B 0 * 0 0 0
467 Melita coroninii *k 0 0 0 0
468 Melita koreana h% M)%331t *k * 0 0 0
469 Melita longidactyla A +H AY433It" * 0 * 0 0
470 Melita pilopropoda r+h M)4331t" *k * 0 * $ok
471 Melita tuberculata tAM)533IE *k 0 Fokk 0 0
472 Melita sp. 1 A433IE'E sp. 1 *k Hok * 0 0
Melita spp. MJ531IE’ R 0 0 * 0 *
473 Nippopisella nagatai + 0331t *k * *k *k Fokk
474 Melitidae sp. 1 A)433TE'F} sp. 1 0 0 * 0 0
Family Colomastigidae ¥¥33It'F}
475 Colomastix sp. 1 YYIAAIL[FE sp. 1 0 0 *k 0 0
Family Leucothoidae vbn%#333IEF}
476 Leucothoe bidens 74¢43 #3331k’ * * *ok * *oK
Family Pleustidae 7Y% 33It'%l
477 Parapleustes filialis ~th 575" 331E" *k 0 0 0 *
478 Pleustes sp. 1 * 0 0 0 0
Family Stenothoidae #7Y3It'Fl
479 Stenothoe gallensis (valida) 47Tt 0 * 0 0 0
480 Stenothoidae sp. 1 47Y3It%} sp. 1 0 0 0 * 0
Family Lilieborgiidae h'33It'%}
481 Liljeborgia serrata 1JFOMr31IE * * * 0 *
482 Listriella nagatai AU Mr'33It * 0 0 0 0
483 Listriella curvidactyla " B¥FFyTh33IE’ 0 0 * 0 0
Family Lysianssidae 7he4"™yaIt %l
484 Aristias nonspinus M+ 78731k 0 0 0 0 Hk
485 Ensayara dentarius 717931t 0 0 0 0 *
486 Lepidepecreum vitjazi 9 WX JIN19Y * * $ok *ok *
487 Orchomene sp. 1 Y/7h)IAIE'E sp. 1 0 0 * 0 0
488 unidentified Lysianassidae 7ht# Y31t # R ERFE 0 0 * 0 0

Family Megaluropidae 9F733It"%l

— 134 —

This document is provided by JAXA.
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145 1-12. 2001 £~ 2003 FE0 5 MORETHI L -GBS~ 7 a0y b 2A—EEK (FIFERRIEGO EHH7 N % 5F R
&L A (A /m?) % " RERAR, (0700, FTi<l, R <10, TRRT <100, “REERT: >=100

TRLT)
4 20014F 20014F 20024F 20024F 20034
No. AW (EE) 68 108 68 108 6
489 Megaluropus massiliensis 7 )F7331t’ 0 * 0 0 *
Family Oedicerotidae /¥ YYaItF
490 Monoculodes limnophilus japonicus ZkY9FNYYaIt’ *k * * 0 *k
491 Perioculodes sp. 1 hY7—YAIE'& sp. 1 * 0 * 0 0
492 Perioculodes sp. 2 hy7—YIIt & sp. 2 0 * 0 0 0
493 Synchelidium lenorostralum & Y%)3It’ *okok *k *kok *k *k
494 Synchelidium sp. 1 #vNYYIIE’E sp. 1 * * 0 0 0
495 Synchelidium sp. 2 HYNYYIIE'E sp. 2 0 0 0 0 *ok
496 Oedicerotidae sp. 1 #FN'YYITE'R sp. 1 0 0 0 0 *
Family Phoxocephalidae t#¥YaIE'}
497 Harpiniopsis vadiculus A+Hh¥)aIt’ * 0 0 0 0
498 Harpiniopsis sp. 1 ATH¥YIIt & sp. 1 *ok 0 *ok * *
499 Metaphoxus sp. 1 0 0 *k 0 0
500 Paraphoxus tomiokaensis FAH13/3)3It’ 0 0 * 0 0
501 Parametaphoxus fultoni F3a9FyFat’th™yart’ *k 0 0 0 0
502 Phoxocephalus prolixus tOEYYYIAIE * * 0 0 0
Family Iphiamediidae #yF2%331t"%}
503 Iphimedia sp. 1 hyFam3IIt’[F sp. 1 0 0 * 0 0
Family Hyalidae £/A"31It'%}
504 Hyale barbicornis FIt'ehr )R 0 0 0 0 *
Family Melphidippidae #4331t "%}
505 Melphidippa globosa ) +h¥h¥33IE’ * 0 0 0 0
Family Prophliantidae 3AY7'33IE"fl
506 Guernea rectocephala bI)TyR 943 * * 0 0 0
507 Guernea terelamina FhiTyk 8w * 0 0 0 0
Family Urothoidae *J/Ef™aIt' R}
508 Urothoe gelasina ambigua £743)L%3IE * 0 0 0 0
509 Urothoe sp. 1 3VYIIE'E sp. 1 * 0 0 0 0
Family Phtisicidae AfYIUA7%}
510 Protogeton inflatus A7V IVA7 - - *ok 0 Fok
511 Pseudoproto sp. 1 - - * 0 0
Family Caprellidae 7Uh7%}
512 Caprella equilibra Y& +hILh7 - - * 0 0
513 Caprella rhopalochir 1HTIUh7 - - *k 0 0
514 Caprella penantis IIFIVH7 - - 0 0 *
515 Caprella scaura diceros MrUh7 - - *kk 0 *
516 Caprella verrucosa 17IUh7 - - * 0 0
517 Caprellidae sp. 1 IUH7%} sp. 1 - - *ok 0 *ok
518 Caprellidae sp. 2 IUA7%} sp. 2 - - * 0 0
519 unidentified Caprellidae IUh7F} FEAFE - - * 0 0
520 unidentified Amphipoda Il B A~BRE 0 *okok 0 0 0
Order Isopoda Z5 il B
Family Paranthuridae 37+7V%}
521 Paranthura sp. 1 I3TTIVE sp. 1 - - * 0 0
Family Arcturidae #=1+7V%}
522 Arcturidae sp. 1 #=F17V %l sp. 1 - - * 0 0
Family Janiridae M33RAVE
523 Janiropsis sp. 1 - - 0 * 0
Family Idoteidae A7LYF}
524 Synidotea sp. 1 17V'A7LY & sp. 1 - - *ok * *ok
Family Sphaeromatidae 197 AV}
525 Cymodoce japonica =hv1Y7 LY - - *k * 0
526 Sphaeroma sieboldii TTYINIYT LY - - * * *
Order Tanaidacea #11AH
Family Kalliapseudidae #Y77° €97 A%}
527 Kalliapseudes tomiokaensis FANNT7 €97 A - - *ok * *k
528 Apseudomorpha sp. 1 77 ¥77 AER sp. 1 - - 0 0 *k
Family Paratanaoidea 7974 A%l
529 Leptochelia sp. 1 - - *k * *k
Order Cumacea 4—vH
Family Bodotriidae T4 45—vF}
530 Heterocuma sarsi £749—< - - 0 Hok 0
531 Bodotria sp. 1 THH#5-3& sp. 1 - - * 0 0
532 Bodotria sp. 2_T¥#9—3& sp. 2 - - * * 0
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20014F 20014F 20024 20024F 20034

No. A% (8E) 68 108 68 108 6B
533 Bodotria sp. 3 T¥49-VI& sp. 3 - - 0 0 ok
534 Eocuma amakusensis TI)YN)3YH—3 - - *k *k *k
535 Focuma sp. 1 NJFYH—IE sp. 1 - - * 0 0
536 Focuma sp. 2 NJEY)—TE sp. 2 - - * * *ok
537 Iphinoe sp. 1 HYT¥H9-3E sp. 1 - - *ok 0 *
Family Diastylidae 9—v#}
538 Diastylis tricincta IYFE)—% - - *k 0 ook
539 Dimorphostylis asiatica +)AHH 4393 - - 0 * *k
Family Gynodiastylidae 797 7<%}
540 Gynodiastylis sp. 1 7T 9—3J& sp. 1 - - *ok 0 *
541 Gynodiastylis sp. 2 7'))71—3& sp. 2 - - ok 0 *
Order Decapoda I B
Family Penaeidae 4 vIt'F}
542 Metapenaeopsis barbata THIt - - 0 0 *
Family Sergestidae #43It'Fl
543 Acetes japonicus T¥T3 - - 0 * 0
Family Pasiphaeidae 7#%It'F}
544 Leptochela gracilis *)AY7It - - Fokok *k sokok
545 Leptochela pugnax hHrYas71It - - 0 * 0
Leptochela spp. YI/3It @ - - 0 * 0
Family Alpheidae Tyt #
Alpheus spp. TR IIE' B - - * * 0
546 Athanas japonicus 1Y NLAFHFIt - - * * 0
547 unidentified Alpheidae Ty It R FBATE - - 0 * 0
Family Hippolytidae EIt'%}
548 Heptacarpus sp. 1 JJEIE' | sp. 1 - - $ok 0 0
549 Latreutes mucronatus 53954 1t - - *k * *ok
Family Ogyrididae /*It'F}
550 Ogyrides striaticauda ¥39Y/* - - 0 * 0
Family Processidae A7Y49It'F}
551 Processa sulcata INYO7YYIE - - 0 * 0
Family Crangonidea It"Y 'vafl
552 Crangon uritar - - 0 0 *
Family Laomediidae n#3Y+3ItF}
553 Laomedia astacina IN3YvaIt’ - - * 0 0
Family Callianassidae A7T%%")F}
554 Nihonotrypaea sp. 1 ATEJ& sp. 1 - - * *k 0
Family Upogebiidae 77Y " va%}
Upogebia spp. 7TV %IE - - 0 0 *
Family Paguridae #H ¥ MhYF
555 unidentified Paguridae &% hYEI FBATE - - * 0 0
Family Galatheidae IY71)It%}
556 Galathea orientalis +)373IH)IE - - *k 0 *
Family Porcellanidae Hh=#3Y %l
557 Polyonyx utinomii 1F )X NHA=FIY - - * 0 *
558 Raphidopus ciliatus NOH=8YY - - 0 * 0
Porcellanidae(zoea) H=4 IV E DY ITEISAE - - * 0 0
Family Leucosiidae 17°Yh =%l
559 Philyra pisum 3A3TYNZ 0 * 0 *ok 0
560 Leucosia haematosticta Thikya7y 0 0 0 * 0
561 unidentified Leucosiidae 17V Zf I~ BAfE 0 * 0 0 0
Family Majidae 4E0" =%}
562 Achaeus pugnax “)ITHIA 0 * 0 0 0
563 Achaeus sp. 1 ThARE sp. 1 0 0 * * *
564 Achaeus sp. 2 TTIAE sp. 2 0 0 * 0 0
565 Pugettia quadridens quadridens IYNENZ 0 0 * 0 0
Family Hymenosomatidae Y734 =%}
566 Neorhynchoplax ariakensis T)T7r¥77h'= * *k * 0 *k
Family Parthenopidae t¥Hh' =%}
567 Parthenope valida intermedia XYtV h'= * 0 0 * 0
568 Parthenope validus * 0 0 0 0
569 unidentified Parthenopidae t¥#H =} RBRTE * 0 0 0 0
Family Cancridae {F37h'=%}
570 Cancer gibbosulus AKX AFan'= * 0 0 0 *
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4o 20014E 20014 20024 20024 20034
No. AR (88 68 108 68 108 68
Family Portunidae ™ 3%}
571 Charybdis variegata h7)AYH'= 0 0 0 * 0
572 Portunus longispinosus bidens ¥H3tAN Y3 0 * 0 0 0
573 Lissocarcinus sp. IVIY'IE * 0 0 0 0
Family Goneplacidae IVauh'=Fl
574 Eucrate crenata VINHZ * * 0 *k 0
575 Heteroplax nagasakiensis THYX¥nh'= Hok *ok 0 Hok *
576 Typhlocarcinops decrescens 332950 = * s,k 0 0 0
577 Typhlocarcinops canaliculata 970 =EN% 0 0 * 0 *
578 Typhlocarcinus villosus )70 = *k * *ok *ok *ok
579 unidentified Goneplacidae Ivayh'=fFBEE * * 0 0 0
Family Hexapodidae LY7YH =%}
580 Hexapus anfractus ErLYTYH = *k * *k *k *k
581 Hexapus sexpes LYTYHZ 0 *ok 0 0 0
Family Xanthidae #A7%% =%}
582 Halimede fragifer Ih9AR A% H= 0 * 0 0 *
583 Actaea semblatae Y INTAIE N = 0 0 0 * 0
584 Nanopilumnus sp. 1 0 0 * 0 0
Family Pinnotheridae h9Lh =%}
585 Pinnotheres sinensis 1710t/ 0 0 *k 0 *
586 Pinnotheres pholadis h%™) At/ * * 0 * 0
587 Pinnixa balanoglossana ¥ 1KY 0= * * 0 0 0
588 Pinnixa haematosticta Thky¥ih'= 0 * * * *
589 Pinnixa penultipedalis Kya/I = 0 * 0 0 0
590 Pinnixa rathbuni JRINYIM'Z *k * *okk * ok
591 Asthenognathus inaequipes A3Th TN % *k *k * * *ok
592 Tritodynamia horvathi #3%'t’V/ 0 * *ok 0 *
593 Tritodynamia japonica 3TFN't™v/ * * 0 0 0
594 Xenophthalmus pinnotheroides *+9t°v) *% *okok 0 0 *
Family Ocypodidae A4 =%t
595 Macrophthalmus abbreviatus 1Hh= * 0 0 0 *
596 Camptandrium sexdentatum LYNPYFHh'= * * *% *ok 0
Family Dromiidae h4hLAYF}
597 Conchoecetes artificiosus t7I7HL)) 0 * 0 0 0
Family Dorippidae A4 =%}
598 Neodorippe japonica ™Mih'= 0 * 0 0 0
599 unidentified Brachyra & T B ABAfE ok 0 0 0 0
Brachyra(megalopa) 5EE T H D N ONEAZAE 0 0 sokok * 0

Phylum Hemichordata 33 E1#1F9
Class Enteropneusta 1YLV
600 unidentified Enteropneusta ¥ LAY #iA~BATE - - Fk *ox *k
Phylum Echinodermata #if 5 E#F9
Class Asteroidea thT#f
Order Paxillosida 3V 1H
Family Astropectinidae E3¥ 1%}
601 Astropecten scoparius T3V N4 - - * 0 0
Order Spinulosida tAtbr B
Family Asterinidae {bv¥tbT F}
602 Asterina sp. 1 AMNFEMTE sp. 1 - - * 0 0
Class Ophiuroidea #EthT
Order Myophiurida F#EEH
Family Ophiothricidae M +h4EEM Fi

603 unidentified Ophiacanthidae M ThEth T ABATE - - 0 0 *
Family Ophiactidae Ft™7ELh T
604 Ophiactis affinis 9% 40FE LM - - *k whok kb
Family Amphiuridae A+9EEM Ft
605 Amphioplus japonicus h¥9EEMT - - sk Rk ok
606 Amphioplus sp. 1 - - * 0 0
Amphioplus spp. - - *k *ok *k
607 Amphipholis sp. 1 - - * * 0
608 Amphipholis sp. 2 - - *k *ok *
Amphipholis spp. - - 0 *k K%k
609 Amphiura aestuarii AN 29T - - *k *k *ok
610 Amphiura vadicola )T TH N #)EELT - - * * 0
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20014 20014F 20024 20024 20034

No. A% (EHR) 105 68 108 6A
611 Amphiura sp. 1 - *k *k *okk
612 Amphiura sp. 2 - *kk Kk *kok
Amphiura spp. - *k3kk *3k **k
613 unidentified Amphiuridae A+7EtbT T FBAFE - *ok *ok *ok
Family Ophiuridae 7% /ngEEMT HE
614 Ophiura kinbergi 9 JN)EEM - *ok *k *ok
615 unidentified Ophiuroidea 7Eth7 #i7REAFE - 0 * 0
Class Echinoidea %=#
Order Echinoida #v)=H
Family Temnopleuridae Y% 3m7=%}
616 Temnopleurus toreumaticus %Y3mm= - 0 * 0
Class Holothuroidea Fv3#l
Order Dendrochirotida #FH
Family Cucumariidae ¥va%t
617 Pseudocnus sp. 1 '3& sp. 1 - 0 * 0
618 Pentacta sp. 1 Th9%Va@ sp. 1 - 0 * *
619 Cucumariidae sp. 1 %%} sp. 1 - 0 * 0
620 unidentified Cucumariidae ¥VaIRIA~BAE - * * *
621 unidentified Dendrochirotida 13 B ~BAFE - 0 0 *
Order Apodida #EEH
Family Synaptidae {hY3+va%l
622 Labidoplax dubia “)FI4N)F32 - Hk *ok Hok
623 Leptosynapta inhaerens 4N} <3 - Hk * *ok
624 Protankyra bidentata Mr'4h+33 - * 0 *
625 unidentified Synaptidae {47 vIfl FBEATE - * 0 *ok
Phylum Chordata & Z&E#FY
Class Ascidiacea K¥#f
Order Enterogona YAk +H
Family Didemnidae AR ¥}
626 Didemnum sp. 1 AKX Y& sp. 1 - * 0 0
Order Pleurogona Vil ¥ H
Family Styelidae YR YHl
627 Cnemidocarpa fertilis minor - * 0 0
628 Cnemidocarpa sp. 1 HYAV K YIE sp. 1 - * 0 0
629 unidentified Styelidae V0K ¥ F}FBRFE - * 0 0
Family Molgulidae 740 ¥ %l
630 Molgula sp. 1 790K Y& sp. 1 - * 0 0
631 Molgula sp. 2 790K X JE sp. 2 - 0 * *
632 unidentified Ascidiacea HY#iBAFE - 0 0 *
Class Leptocardia 149 4##
Oeder Amphioxi THA9 94 B
Family Branchiostomidae T49Y')4%}
633 Branchiostoma belcheri 119 )% - * *x *
Class Osteichthyes & A
Order PerciformesAZ+H
Family Gobiidae 1'%l
634 unidentified Gobiidae /Nt F A BAFE - * 0 0
Family Blenniidae 1Y% Vil i}
635 Omobranchus sp. 1_TAHE sp. 1 - * 0 0
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