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Mesh selectivity of gillnets for spawners of the walleye
pollock, Theragra chalcogramma (PALLAS), in the
northern waters of the Nemuro Strait of
eastern Hokkaido, Japan
I. Estimation of the mesh selectivity curves and

correction of the age and body length composition

Yoshiyuki UEDA
Hokkatdo Hakodate Fisheries Experimental Station,
Hakodate , Hokkaido 042, Japan

The Nemuro Strait, eastern Hokkaido. is one of the largest spawning grounds in
Japan of walleye pollock. Theragra chalcogramma (PALLAS). which are caught by using
two types of gear, gillnets and longlines. The size of this fish caught by commercial
gillnets has been noted to be different from that by longlines and its difference has
been regarded to be due to influence of fishing gear selectivity. In this paper. mesh
selectivity curves were estimated by using gillnets of five meshes (73.79.88,97,109 mn)
on the basis of Ishida’s method on March 13, 1985 and January 26. 1986.

The average body lengths of gillnet-caught walleye pollock ranged from 430 to
450 mm , whereas those of longline- caught fish from 390 to 420mm. Also, the body lengths
of fish from gillnet catches corrected by mesh selectivity curves were similar to actual.
probably non-biased, body lengths of those from longline catches. This suggests that
commercial gillnets take lager-sized and older fish than do longlines and that gear

selectivity results in such a difference in size composition between two types of gear.
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2T - 1R O R b S BRI MR 2 ko | BING & PR Lo R R £ T L. 1 2 o REn
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HBEHE T EN 169, 156& L7z, 88nm, 97 mm &
LU 109mB A0 6 SAEMEMA L, HESEEL
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Fig.2, Camparison of frequency distributions Fig.3. Frequency distributions of body
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2. BiREBBONT

1985%3 AnRBRBR CHONREREIEHA4IHT1.578@ETH Y., 4RI 360~510m0E 0
HELAETH-7 (Table 1) HEFIORBRE :T9mE 4 CAT8EHE LB % < . &K T73mB 4T 400
fEi%., 88mEH 4T 373 Mk, 9T B ST 249k, 109mE 4 TT8MEHE L HAAAZ L A 312 LVl
RERZEY L, £k, SE40RENOFHERIESHAEABIC LA, ThFN 407Tm. 415
m, 433mm, 443m, 453mmd KE<7xof, 19864 1| A0 MM 5@ o h - BERSIZ 43T 2136
e iatnofon, TomBE CRLBEREY S0 -2z L, BEFAZ(ADILLENVWELD FiHERE
PRECESHATIEIBEI AR EABTH -7,

HEROHEEICH > Tid, HNHSBORKMEE 1.0LEEL, 7o o b LA L TBBTA - LiCL
DL LTTEAXF 0P AL, Avonh—HMECHSSE5 L5z Li, BbhisBe
O iR L ARRIE IR 2 Fig. 4. 51078 L7, 1985 3 A ofliilies o SHE L i EiE ahn
SO ERHRIC T 2R LT 205, 19864 1 A of laEeS 1o SHEE L i ailic B < 2 %4

Table 1. Number of walleye pollock per 2 gillnets caught with five mesh sizes in

northern waters of the Nemuro Strait.

Body March 13. 1985 January 26, 1986

length Mesh sizes (mm) Mesh sizes (mm)

(mm) 73 79 88 97 109 Total 73 79 88 97 109 Total

<339 1 2 1 4 1 1
340-349 1 3 4 1 1
350- 1 2 3 0
360— 8 12 1 3 24 1 2 1 4
370— 27 16 7 2 52 2 1 3
380— 47 37 22 13 3 122 1 3 1 1 6
390—- 73 65 19 10 7 174 6 15 3 1 25
400— 77 78 42 20 3 220 6 8 9 4 1 28
410- 78 84 39 21 9 231 5 17 8 6 36
420— 36 61 52 22 6 177 7 11 9 4 5 36
430— 20 55 46 26 6 153 3 4 4 6 3 20
440- 13 28 41 23 9 114 1 3 3 3 2 12
450—- 6 20 30 20 2 78 1 4 4 9
460— 3 9 30 25 1 68 1 1 1 8 1 12
470— 1 4 19 21 1 52 1 1 2 1 5
480— 5 1 13 12 2 33 1 1 3 1 6
490— 1 2 3 10 6 22 i 2 ]
500- 1 4 11 5 21 1 1
510— 2 1 1 5 5 14 0
520— 1 1 0
530— 2 2 4 1 1
540— 0 1 1
550— 1 1 1 1 4 0
560= 1 2 3 1 2 3

Total 400 478 373 249 78 1578 36 68 43 14 22 213
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Fig.4, Mesh selectivity curves using Ishida’s method and composite

o = N w
o0 oo

selectivity curve of five different mesh size gillnets (73,79,
88,97, 109mm ) for walleye pollock on March 13. 1985.
Plotted symboles represent the body length classes from

which the curve of 97mm gillnets was estimated.
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Fig.7. Comparison of age compositions of walleye pollock caught in the Nemuro Strait .
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[C3: Corrected with selectivity curve of 97 mm mesh size.
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Ziohsd, L257T, 9TmBAI L3 BHMRE, 19854 3 A1 509mT1986F1 A® 47T1mE D REV,
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Fig-8. Camparison of frequency distributions of body length of walleye pollock caught
with longlines and corrected with selectivity curve of 97um mesh size.
N : Number of fish
x ¢ Average body length
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Fig.10. Camparison of body length of walleye pollock of
ages 5 and 6 caught on March 13, 1985.
1 : 97 mn mesh size products (a same fishery products)

EA : Corrected with selectivity curve of 97 mm mesh size
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Drastic increase in catch of yellow goosefish, Lophius

{ttulon, in the coastal waters of western
Hokkaido in 1989

Osamu TOMINAGA

Hokkaido Central Fisheries Experimental Station,
Yoichr, Hokkaido 046, Japan

Based on landing statistics of Yoichi-gun and Mashike Fisheries Cooperations, the
catches of yellow goosefish, Lophtus litulon, drastically increased in 1989 in the coastal
waters of western Hokkaido. Annual landings of L. /zéulon highly fluctuated. especially at
Yoichi-gun Fisheries Cooperation, and there were two catch peaks in summer and winter
every year. In the summers of 1989 and 1990, predominant fish ranged in body weight
from 1-3 kg and 2-4kg respectively. The drastic increase of L. /itulon in 1989 is proba-
bly due to the occurrence of a strong year-class in the summer and to increase in fish-
ing effort for this fish in the winter because a high catch in the former season pro-
moted the winter catch and the population of another major target species, Paralichthys

olivacews. also decreased in the winter.

*7 vy Lophtus litulon @7 vavB7 va vRHcR L, dtAEE 0 B AR RS X OO B
BEAHLTYD, XML AERD7 v 2 Lophiomus setigerus LREFEhFICRIFEDhTVWEZ
LS, FT7 vavgoRLEE AV OIRL, Ty vREORNEARL, ABOMANLS 5 (1R
B 1955) e ol BEHICRIT 5z Ly T 5, mifitltBEoenRCRES NS A, BERBORE
TRET v avhSl, KFE, A4—Y 7BARTRT v a2 v S (EF 1966)

LMD+ T 2 v PR RS A - TV AW AEDIC A TH 525, ST ERERREA O Rl
Fhiz L5 &, AR oWl k319855 519884 TI5S~48 F Y THERB L T\ dA, 198941212 156 + ~
LAmicEmLE, ¥7 vyt s sn: CoMBREH TA L, Z0k5 2RERSMONGILE
HFEN TV, £IT, AF10FMo&HHEREREAS O RBHIIRRBS LUTBAZEORRLZLGTIC
HEREBAAGORBHITN L4 Lo, BIORBRE(LEEH L. EFoHR B0 CHET 5,

HwES A 173 (19919 3 A25HEH)
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AT EShAes7va v |l L) 0RER:EREZBEBICEE L, 1 RICHERA-TWABEITIR, 1
BOBEREZBIA-TVWEIRECHRTIAZLIZL-TIRYVOBELHETE Lz, £/, 1990F10H 224
HEREBAAGICKBT 37 v a o4 (1 miifn) 2WE LA,

fa 7

aEROEL

SMBREBRAMSICETS+7 v = v @ER (Fig.1) 21981 FLIBMM L, 198351z 130 + v i@
Licti, EO®RSMICRY L. 1987FIi215+ v & FE - 7o L L, 1988%F 4 STETHEM LEAD, 1989F
e L CREIERoREE (156 F v) 1@ L. FHEEAOMEREBRESIZRIT 519844 )
b6EMo+7 v v lRE (Fig.1) ¢ /NBREEGFAEAS LB LAE{LErR L, 1984 DR LIEWIC
b L. 198945 & 2 INICEE Uz, 2 &0, fiBREHBAESEIT2+7 v =270 A JIRshE (Fig.
2) ¥A5k, 11ARST AR CORBRYEL <, B ARLI0ARD v, £, BERO Y- 271 EBED
REE (11~20) LEE (6~TH) n2@Abhd, BEOE—7BcB s RER 3£ Fo£hic
HELTHV, S5, BFE - 7Bo R0 FEERIAE (, FHMOBLE-BLTW D2, £FL—
7 B PR O LI W LT E (Ao R o £ 8 L EIC 5 F o Rl o Hgic =
nazAmEhic,
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Fig.1 Annual changes in landing of Lophius litulon at’ Yoichi (closed
circle and closed line) and Mashike Fisheries(open circle and
broken line) Cooperation from 1981 to 1990 and from 1984 to
1989 respectively.

BEDOEEER
RO S L7 19805 L 199050 MO K & X 2RI T 220, 6~TAED LI0~11AEH
ceTRRERBRES CABT a7 vav0fE (Fig.3) ##M~<7,.
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Fig.2. Monthly changes in landing of Lophius litulon at Yoichi Fisheries Cooperation from
January 1981 to December 1990.
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Fig.3. Weight-frequency distribution of Lophius /itulon landed at Yoichi Fisheries
Cooperation in June-July and October-November of 1989 and 1990.

AF P h s+ 7 va v dEFEL VS KEL, ZOMEKI98FEL 1990FEOMFEICIBLTAHALND
A, WAEOKEMABRIZE S M B> TR, 19905F0+ 7 v 2 9 iH198%FEL D k&, +hb b5, 1989
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Fig-4. Relationship between body weight and total length of Lophius
{itulon landed at Yoichi Fisheries Cooperation in October 1990.
Closed circle and open triangle indicate measures and estimates

from weight-length relationship equation respectively.
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Table 1. Landing() of flounder i LEfEON&R L2 e T A ORBR D Lo

Paralichthys olivaceus at 7z (Tablel)Z &k &, 7 v avHHEI BB TH-
Yoichi Fisheries Cooperation ok, F7 v avAORBEENAMMLAEZ
bet ween October and December AR Ehr, HEDT LM LT, +7 v
e ol oMk, EECI BB KX RERRAS
Year landing (kg) HBLAZ LicEicBALTVWSA, £FTR*7
1984 53,832 s ¢_§mcfﬁamﬁmnsmnu L7z Z & #K
1985 15.498 FRIRELEZ BN D,
1986 51,959 F 7 v 2 7 O19894F O F M3 & FCH 1,700
1987 39.579 M/kg, BETIH3S0M kL5 E0ENH Y.
1988 29,444 A E C B> T3, 270, BEICEY
e Ransd B REROMIE . £FCOREREMPEES T
1990 17,248
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X ik

MEE (1966) F7 v vofdil RiEAFRE B 1 51-69

REEAE 1955) MEomMEBR 1 H1ik 1342 Ge#E

BEAoRAR - BEE B BRI (1990) Hodfi - WlBICBH AT va v e xT7 vavoFfiiconT
THL2 HEE A AKEFREFALMEER 9

EEER (1966) JEEHOR 2.7 vav A ¥ vt FavFyTvavB LAKRAR
23(11) 2-11



AEKMARIM 36 19-38 (1991)
Sci. Rep. Hokkaido Fish. Exp. Stn.

tEEBEEDNEOEE

C I T
Clct a7 1 7 e B )

List of marine algae from the Shiribeshi coast of Hokkaido

Shin-ichi Nasara
Hokkatdo Kushiro Fisheries Experimental Station,
Kushiro, Hokkaido 085, Japan

The present list comprises 233 species of marine algae, 33 of which belong to
Chlorophyceae., 57 to phaeophyceae and 141 to Rhodophyceae. and two species of sea
grass hitherto collected and recorded from the Shiribeshi coast of Hokkaido.

TOKIDA and MASAKI %3 19595 @i5L AR L LT 2 HERROBRARIL, §B8E 0803
MiGIAShTE 7 L LIOF 288 LARETR, ZOBRCHLIEMS h 8L BV, A, it
Bl TRk ER B MR 0 L LT 19855 2 5 1986 41 I8 L - Mo ik A L EE 1 1989F I
I LEREA ED, A EEREAR (SAP) OFREREAR, & IUVREORIZ 38N,
6, ltimEskERE (W1) CETSHRABRLFR LSO CH S, BHIM. WHSTH ., LH 1416,
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BROFH LA LHBIED (1990) I2FE - /co LRIZFSR - A, Ei (BEA) —PRARELRS
DEEM (FRIER) — SAP (BMAEBILERR) oML L, BER02vEE&E 22 BICE U T LB
B Lo BEUMIETOKIDA and MASAKT (1959) THIHEZ ATV 34 Do Tid, AR TR&ES ¢
7o BREFRERK *HEM L2t Dix. TOKIDA and MASAKI (1959) o B@icHF o BmEh 628
TH5,

EAIZA DI S, SAPHTE O SIFFA] L S48 LU ARG 0 B B & 5 b o 7o dbHiEil Ko B A R
HRAEM O oFEMT L, BRADE L REABEAOR# 2V XV BIEHNE LS
EEL BB LETFS, $-EHERKBORAE LHPHE LB - -FAAEFHAHEISEET TS LIcEA
TEMOF LTS LV, F{0FEAMBE VAR R BRI S L L, ALK, JulE
K. $—HRICECHEEEERT 5, &S MRARAZREE L v v adbiil e K s B i
RE LM - EARER, BLUARICEREL M- Th v dtiE A8 R ER AT EAREE K E <
BH#LETFS,

CHLOROPHY CEAE 2
CHLOROCOCCALES zawayduaf
Endosphaeraceae =Y FA77==5%
1. Gomontia polyrhiza (LAGERHEIM) BORNET et FLAHAULT  #4 1 FY
/" (ToKIDA and MAsAk1 1959)

ULOTRICHALES LEiFeH
Ulotrichaceae i Fef
2. Ulotkrix flacca (DILLWYN) THURET in LE JoLis LEDFm

2% (TokipA and MAsAKI 1959)

CHAETOPHORALES  #=171%H
Chaetophoraceae CER SRS o
3. Bolbocoleon piliferum PRINGSHEIM *
BB (VB - FHME 1988)

ULVALES T4+ H
Kornmanniaceae =EvFe b =f
4. Kornmannia [leptoderma (KJELLMAN) BLIDING E7F b=
28 (5R8)-00027 : & (5 A) . iR (56 8) . #& (4A) -SAP
Monostromataceae kb= 7
5. Monostroma angicava KJELLMAN =/ =7
B8 (4 A) -00026 : B8 (3 A) -SAP
6. Monostroma greville: (THURET) WITTROCK VAL P=TH
% (TokIDA and MAsAKI 1959)
7. Protomonostroma undulatum (WITTROCK) VINOGRADOVA ¥ 7k b=

28 (48)-00016 : ¥ (4 A) -SAP
Ulvaceae 7+ 4§
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11

12.

13.

14.

15.

16.

17.

18.

19.

20.

21

22.

23.

24.

LLigHERETeROBR 21

Blidingta minima (NAGELI in KUTZING)KYLIN e 7%/
& (3+6 A) -SAP
Enteromorpha compressa (LINNAEUS) NEES * 357+ /Y
2 (68 A) -00062~64 : Z8& (8-10~11A) -SAP
Enteromorpha intestinalrs (LINNAEUS) NEES #9747 )
i (8 A) -00066. @@= (9 B) -00065 : B8 (11H) -SAP
Enteromorpha linza (LINNAEUS) J. AGARDH % AA7# /7
S8 (5A)-00060. % (5-9 A) -00010.00061 : Zg& (3-58) . #HE (50) . ¥&
(6 H) -SAP
Enteromorpha prolifera (MULLER) J. AGARDH A U747 Y
&£ (7H) -00059
Ulva pertusa KJELLMAN 7+ 7 4+
S# (4-9 A) -00023~24, &% (9 A) -00025 : B8 (5.9~10A) . & (50) . ¢
(7TH) . #& (4 A) -SAP
Utvaria obscura (KUTZING) GAYRAL var. 6/yt1: (ARESCHOUG) BLIDING 7 = & b= 74
&8 (5H)-00017 .00022 : @@ (5 H) -SAP

ACROSIPHONIALES =Y v7+H
Acrosiphoniaceae 7V IHE
Spongomorpha heterocladia SAKAL * A 7V &L
BB (3.58) -SAP : Bk (i 1986)
Spongomorpha saxatilrs (RUPRECHT) COLLINS b ¥ %L 74
B (57) -00028 : £# (3 H) -SAP
Urospora penicilliformis (ROTH) ARESCHOUG U # i Fm
2 (4 A) -00281

CLADOPHORALES e e
Cladophoraceaea A I
Chaetomorpha aerea (DILLWYN) KUTZING BAN B2 KE
A# (1 A)-00208
Chaetomorpha crassa (C. AGARDH) KUTZING  #vo.x=
#a (5 ) -00009
Chaetomorpha mom ligera KJELLMAN 23T X%
28 (7A) -00021 : W& (7TH) . )G (8 A) -SAP
Cladophora albida (NEes) KUTZING * 72 o4 74
28 (TH) -00261 : #Z8& (7 A) -SAP : /) - M8l (SAKAI 1964)
Cladophora fascicularis' (MERTENS ex C. AGRDH) KUTZING * 744 7+
28k (TH) -SAP : %% (SAkal 1964)
Cladophora opaca SAKAL ¥ &7 ¥ ¥4 7% (A 1 8o 74)
8 (7 A) -00268. [FE (48)-00259, MMM (5 H) -00260 : 28 (TH) . &8 (TH)
#8 (6 A) . & (7 H) -SAP
Cladophora pusilla SAKAI * ERS A
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EE (SAKAT 1964)

25. Cladophora sakart ABBOTT * 7H3IFY a7+
#E (5H)-00258. s (7 A) -00269 : BB (6 A) -SAP : M (SAKAI 1964) . #mmA
(fEMED 1983)

26. Cladophora stimpsonit HARVEY * FRUATY
B (5H)-00257 : BB (6 A) | #k3 (6 A) . W& (6~7 A) -SAP : Z§ - /\8
(SAKAI 1964)

CODIALES i B
Bryopsidaceae ~F EF
27. Bryopsts hypnoides LAMOUROUX AR F g E
X% (9A) -00032 : Zig (8 A) -SAP
28. Bryopsis plumosa (Hupson) C. AGARDH * -
B (79 ) -00030~31, & (7 H)-00029 : MR (HEAE2 1983)
Chaetosiphonaceae e T Y < §

29. Rlastophysa rhizopus REINKE 77iFY
## (ToKIDA and MASAKI 1959)
Codiaceae ikt
30. Codium adhaerens (CABRERA) C. AGARDH * ~q T A E2)
B (f@l/L 1958)
31. Codium fragile (SURINGAR) HARIOT 4 %
B8 (10A) -00013~14 . ks (7 A) -00020 : Z8& (8 A) -SAP
32. Codium hubbsiz DAWSON * ~f IAEFF
B (9H) -00013~14 : B GE& 1974)
33. Codwum yezoense (TOKIDA) VINOGRADOVA =Sin
& (10A) -00282

PHAEOPHYCEAE ##&#
ECTOCARPALES ~#{FwmH
Ectocarpaceae v*IFeH
34. Acinetospora crintta (CARMICHAEL ex HARVEY in HOOKER) KORNMANN
2B (58) . & (6A) . & (6 A) -SAP
35. Ectocarups arctus KUTZING * 5Fv#iFe
&ili (6 A) -SAP
36. Ectocarpus penicillatus (C. AGARDH) KJELLMAN - 7 FvAiFe
A (6 A) -SAP
37. Ectocarpus stlreulosus (DILLWYN) LYNGBYE v4ifKe
2k« /M (ToKIDA and Masak1 1959)
38. Gononema aecidioides (ROSENVINGE) PEDERSEN * 7HAYTFYIFm

2 GEm 1979)
39, Hincksia mitchellae (HARVEY)SILVA * svsyzo4ive

*



40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.
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A (6 H) . & (6 A) . ##% (6 A) -SAP
Sorocarpaceae A 77Fo§
Botrytella micromora Bory £197F%
## (TokipA and MAsAK1 1959)
Polytretus reinboldii (REINKE) SAUVAGEAU *  ## >+ ke
28 (3-58) . M& (6 A) -SAP : Z§ - #& (KUROGI 1978)
Ralfsiaceae 1 7%575%
Analipus japonicus (HARVEY) WYNNE =%

Z# (2 H)-00038 : gk (3-5A0) . %HE (5 A) . &% (6H) . FB (58) . 58 47

-SAP
Ralfsia fungpiformis (GUNNERUS) SETCHELL et GARDNER 1V%77
% (7TH) -00264

CHORDARIALES s»#=v=%H
Acrotrichaceae =xxX7¥H
Acrothriz gracilis KYLIN *  #z=xxxX7
2 (Kawal 1983)
Acrothrix pactfica OKAMURA et YAMADA in YAMADA =xEX7
Ba (TH)-00128
Chordariaceae + = 2§
Chordaria flagelliformes (O. F. MULLER) C. AGARDH  F# =7 %
w4k (TokipA and MAsAKI 1959)
Papenfussiella kuromo (YENDO) INAGAKI 7eE
H# - #H (TokipA and MASAKI 1959)
Sphaerotrichia diwvaericata (C. AGARDH) KYLIN 1 v ®X7
28 (97)-00129 : Z¥ (8H) , % (5 ) . W& (TH) . % (TH) . & (8A) .,
& (7TH) -SAP
Elachistaceae Fi=w2z278
Elachista taeniaeformis YAMADA bAFIiTsT
Z# (TorkpA and MAsAK1 1959)
Halothrix ambigua YAMADA v 275 7+
## (6 A) -00130 : Zg& (3 A) -SAP
Leathesiaceae 40 2§
Leathesia difformes (LINNAEUS) ARESCHOUG F40 %
S8 (TH)-00057, %& (7 H)-00058 : & (3A) . &% (6 A) . Jig (8A) . ¥&
(7 A) -SAP
Leathesta moniliceliulata TAKAMATSU * FrkvFEAYE
5 (INAGAKI  1958)
Leathesia sphaerocephala YAMADA * o eaptyz
MEE (efeali 1975)
Leathesta yezoensis INAGAKI avFFEA)
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55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

£ | & —

P - 5/ (ToKIDA and MASAKI 1959)
Myriactula sargassi (YENDO) FELDMANN =/ % /U
58 (ToKIDA and MASAKI 1959)
My rionemataceae RV g
Protectocarpus speciosus (BORGESEN) KOKNMANN *
A (10 B) -00267

SCYTOSIPHONALES AYxYE/VE
Scytosiphonaceae AvEs VE
Colpomenia bullosa' (SAUNDERS) YAMADA 7 4%
o (5 ) -00095 : BEE (3H) . F8B (4 A) -SAP
Colpomenia sinuosa (MERTENS ex ROTH) DERBES et SOLIER in CASTAGNE 7 7 = / y (£3)
ZH (4-7TH)-00043~44, #E (TH) -00045 : Z8& (3 H) | #HH (8A) . &5 (64) .
B (6H) . FiR (5 A) . B (3 A) -SAP
Endrachne binghamiae J+ AGARDH * .3/
2 (2 A) -SAP
Petaloma fascia (0. F. MULLER) KUNTZE f awasiyy
28 (2 A) -00096 : gk (2~3H) . W& (3A) . #EA (4A) . &8 (6A) . ¥
(3 A)-SAP
Petalonia zosterifolia (REINKE) KUNTZE * F VAl A G
A& (12F) -00251 : $kgg (5 A) - SAP
Seytosiphon Lomentaria (LYNGBYE) LINK h¥Es Y
2k (2RH)-00039 : Zgg (2H) . #i&% (5A) . &HE (5H) . H#H (5H) . ¥ (6 A) .
&5 (6R) « FB (4A) . i (6 A) . ¥ (2H) -SAP

DICTYOSIPHONALES 74 %a7%ER
Asperococcaceae axv 77 el
Melanosiphon intestinalis | (SAUNDERS) WYNNE * & 51 7y
HB (4 A) -00263

Coilodesmaceae =77 e
Cotlodesme japonica YAMADA =7 A
@41k (TOKIDA and MAsSAKI 1959)
Dictyosiphonaceae 74 F a7 EF
Drietyosiphon foentculacens (HUDSON) GREVILLE YA ¥avE
s (6 H) -SAP
Punctariaceae e FER

Punctaria latifolia GREVILLE  ~~x (=%
B (5 H)-00126 : E¢ (3 A) . |& (3 A) -SAP
Punctaria plantaginea (ROTH) GREVILLE * Y
2 (KE 1984)
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70.

72.

73.

74.

75.

76.

T

78.

79.

80.
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SPHACELARIALES rmyvsH
Sphacelariaceae 2aHv7H
Sphacelaria rigidula KUTZING * TAUHRIRH YT
W (7A)-00127
Sphacelaria subfusca | SETCHELL et GARDNER (YRR AIRE YT
B (ToxipA and MASAKI 1959)
Sphacelaria variabilis SAUVAGEAU 2 AFE TR H YT
H# (3 A) -SAP

DESMARESTIALES oy 74 H
Desmarestiaceae 7o 7 aF
Desmarestia (tgqulata (STACKHOUSE) LAMOUROUX w3 7+
2 (5H)-00042 : 2B (48) . % (6 ) . ¥ (48) -SAP
Desmarestia virides (MULLER) LAMOUROUX b gL T

25

A8 (5 H)-00041 : ZB& (3-58) . Bi® (6 A) . EW (6 A) - FB (47) . %k (4

R) -SAP

LAMINARIALES 2v7H
Alariaceae FHA VE
Undaria pinnatifida (HARVEY) SURINGAR v % 4

B (5 A)-00034, #% (2H)-00070 : Zg& (3-5H) . FiB (5H) . i (TH) -SAP

Chordaceae PUIES
Chorda filwm | (LINNAEUS) STACKHOUSE Y AE
Z# (5 A)-00040 : BB (5~6 H) . %8 (TH) -SAP
Laminariaceae a2 v 7
Agarum eribrosum BORY TF A
Ba (6 A)-00048 : 7 (9H 15 L) -00046~47
Costaria costata (C. AGARDH) SAUNDERS R PR
e (5 H)-00033 : B (3~4H) . BiE (1H) . FB (4 A) -SAP
Laminaria cichorioides MIYABE in OKAMURA F¥IavS
‘B4 (TokiDA and MasAk1 1959)
Laminaria reltgrosa MIYABE in OKAMURA HVAavT

A (2-5 A) -00035~37 : #@ (4~6A) . W& (8H) . W& (6A) . HE (6 A)

A (6H) , IlE (BH) | W& (9R) . i (3A) -SAP
Pseudochordaceae =y Eef
Pseudochorda gractits KAWAI et NABATA * Ry IAE
7 (KAWAI et NABATA 1990)

DICTYOTALES 7 iy yvHE
Dictyotaceae 7 i sk
Dictyopterts divaricata (OKAMURA) OKAMURA B3V E a4

H# (TH)-00098. #7%& (5H)-00098 : BB (5 H) . 8 (5~6RA) . &3 (6H) |
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B1.

82.

83.

84.

85.

86.

87.

88.

89.

90,

91.

92.
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B (6A) . FB8 (4A) . X (6A) .1 (478) . H& (6 A) -SAP
Dretyota dichotoma (HUDSON) LAMOUROUX T o
S8 (TH)-00124, B% (5.9 A) -00122~123, ¥& (7 H) -00125 : Z#& (10A) .k
(7THA) . % (TH) .BH% (6 A) . ll@ (8A) . % (7A) -SAP
Dilophus okamurae DAWSON™ 77027 5
% (9 A)-00121

FUCALES e<=2H
Cystoseiraceae THIEIHE
Coccophora langsdorfiz (TURNER) GREVILLE A¥ €7
#E (108 §15 ki) -00271~273 : /M@ (6 A) | #AE (7 ) -SAP
Cystoseirra hakodatensis (YENDO) FENSHOLT w4/ €7
@7 (6 A)-00049 : & (6 A) . F® (5H) -SAP
Sargassaceae sV &7 7§
Sargassum confusum C. AGARDH 7> Ao %7
ZB& (TH)-00052 : Z# (1-3~4-6~T7-9-11H) . && (TH) . WM& (TH) . K
(6R) . &¥ (6 A) . ik (6 ) . FB/ (5H) -SAP
Sargassum hornert (TURNER) C. AGARDH 7 # %7
& (7 H)-00050~51 : Bk (4<7H) . M8 (6 A) . & (BA) . X (6 ) . (BH)
- SAP
Sargassum microceratium (MERTENS ex TURNER) C. AGARDH * 71 b x7
#= (9 A) -00246
Sargassum miyaber YENDO iv~<ey
28 (7TH) -00055~56 : 2 (3~8H) . ¥ (5-8A) . & (5A) . &7 (6 /) .
#®EA (8A) . & (TH) . /8 (8A) -SAP
Sargassum thunbergir (MERTENS ex ROTH) KUNTZE 7 t5 /4
28 (4-9 A) -00001. 00054 : Zgk (4~TH) | & (TH) . && (6 A) . B& (5 A),
Bx (TH) . 9% (6A) . 8/ (TH) . Jlg (8A) . & (8A) . ¥\ (5H) -SAP
Sargassum yezoense (YAMADA) YOSHIDA et T. KoNno =Y/ %2 %2
s (108 #15.EF) -00274, FE¥E (5 H) -00053 : 28 (4-6~8-10A) . @& (TH) .
e (TH). &6 A NB(BA). HBA). FB (5A). X (TH) . ¥ (8 A) -SAP

RHODOPHYCEAE fL&@
PORPHYRIDIALES F/9%H
Goniotrichaceae ~=3:Fef

Bangropsts subsimplex (MONTAGNE) SCHMITZ in ENGLER et PRANTL® =+ %25 / )
## (4 A) -SAP

Stylonema alsidir (ZANARDINI) DREW N=ifFe
B8 « /8 - %8 (ToKIDA and Masaki 1959)

ERYTHROPELTIDALES =P ARSLT 4 A

Erythropeltidaceae =V ARSAT 4 AR
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106.

107.

108.

109.
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Erythrocladia vrregularis ROSENVINGE A ¥ ~7E
Z# (111) -SAP
Erythrotrichia carnea (DILLWYN) J. AGARDH = +o/ 1 b
) » %% (ToxipA and MASAKI 1959)
Erythrotrichia incrassata TANAKA 49 FEv
#& (4 H) -SAP
Erythrotrichia japonica TOKIDA w4
#% (4 R) -SAP
Porphyropsts coccinea (J. AGARDH ex ARESCHOUG) ROSENVINGE &/ ¥
Z8 /8« HE - H& (ToxipA and MaAsAK1 1959)

BANGIALES ol VEH
Bangiaceae vy s VE
Bangia atropurpurea |(RoTH) C. AGARDH TN
28 (2-10A) -00219.00277 : B¥& (2~3A8) . &9 (TH) . wEA (8A) . FH\WUA)
- SAP
Bangia gloiopeltidicola TANAKA 7V uN
2 (1 A)-00230
Porphyra crassa UEDA 7237 = /)
##5 (TokDA and MASAKI 1959)
Porphyra katadae MIURA * Y 2975 7=/ )
il (3 A) -00211~212 : il « BE (FAR 1968)
Porphyra kinositae (YAMADA et TANAKA) FUKUHARA YRAY Y
3 (3A)-00002~3 : BFE (3~4H) , #& (3~4 A) -SAP : &t - BE (I 1968)
Porphyra okamurae UEDA AP
sili (12~1 A) -SAP
Porphyra onor UEDA A4/ /Y
A8 (47)-00217 : Z&& (3~47) . #ik (3 A) -SAP
Porphyra pseudolinearis UEDA R
28 (12~1A) -00213~214, #& (10A) -00215 : & (11A) - SAP
Porphyra seriata KJELLMAN * £F=22Y
siti (5H)-00220 : &7 (5 A) -SAP
Porphyra veriegata (KJELLMAN) KJELLMAN in Hus 710 54
st (4 A) -00222 : &2 (4~5H) . Hi# (54) -SAP
Porphyra yezoensis UEDA ~ A¥E/ )
284 (2-4~5R) -00228.00218.00286 : BBt (3~6 A) . &M (3~5R) . & (4A) .
B®E (4H) . #F (4~67) -SAP

NEMALTIALES vivVYAvE
Acrochaetiaceae T2 ey Fouaf
Audournelle daviesii (DILLWYN) WOELKERLING *
#B& ( LEE 1980 )
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110.

111

112,

113.

114.

115.

116.

117.

118.

119.

120.

121.

122.

123.

124,

4 | —

Audouinella densa (DREW) GARBARY *
B ( LEE 1980 )
Audournella japonica (PAPENFUSS) GARBARY LR Y o
A - iy - 73 (TokmpA and MAsAkI 1959)
Audouinella microscopiea (NAGELI in KUTZING) WOELKERLING *
28 ( LEE 1980 )
Audouinella plumosa (DREW) GARGARY *
P8 - % ( LEE 1980 )
Audowrnella purpurea (LIGTHFOOT) WOELKERLING *
HE CKH - BA 1979
Audouinella sessiirs (NAKAMURA) GARBARY *
2B - % ( LEE 1980 )
Audournella subimmersum| (SETCHELL et GARDNER) GARBARY et RUENESS
/\# « %8 (TokipA and Masaxki 1959)
Bonnemaisoniaceae h¥r s 0#
Bonnemarsonia hamifera HARIOT LR
HBE (6 A)-00107. #EM (5 A)-00106. ¥& (7 H)-00108 : Z#& (3A) . Hi#
(3:5A) . ## (5 A) -SAP '
Helminthocladiaceae = ~ == X 7§
Nemalion vermiculare SURINGAR 7§/ % 4w
B (7-9 A) -00072~73, ¥ (9 A) -00071 : BB (6~11A) ., Rk (TH) . ki
(TH) . M (TH) ., lg (8A) . Xi& (7TH) -SAP

GELIDIALES 7 v 7/+H
Gelidiaceae T rHH
Gelidium elegans KutzING <7+
B (7-9H) -00142~143 : i (3~4+6~7-98) . &\ (8 A) . @& (4A) | E&
(7T A) -SAP
Gelrdium subfastt guatum: OKAMURA FuT I
SB (2-10 A) -00140~141
Gelidium vagum OKAMURA 3 v
¥ (5.7 A) -00137.00139, & (7TH)-00138 : Zek (6 A) . W& (6.7.9A) . &kHE
(7 A) -SAP
Pterocladia capillacea (GMELIN) BORNET in BORNET et THURET o304
Z8 (7-9A) -00135~136, #&& (7AH) -00134 : Z& (9 A) -SAP

CRYPTONEMIALES A7L4 +H
Corallinaceae +v T
Amphiroa zonata YENDO* YANTH =) T
28 (10A) -00181
Bossiella cretacea (POSTELS et RUPRECHT) JOHANSEN A ey
BEZ (9 A)-00102
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125. Corallina prlulifera POSTELS et RUPRECHT el
ZE& (57T H) -00103~105
126. Fosiiella farinosa (LAMOUROUX) HOWE * 1 Fxh+
Z# (MAsSAKI 1968)
127. Goniolithon mamillare (HARVEY) FOSLIE 1H4 v
/i (Tokipa and MASAKT 1959)
128. Jania nipponica (YENDO) YENDO * wFEH XL
MEA (EHES> 1983)
129. Lithophylium okamurae FOSLIE T
2% (108) -00265
130. Lithophylium samoense FoOSLIE * H+ETL vdmE
B (MASAKI 1968)
131, Lithophylium yendor (FoSLIE) FosLIE ¥ §+#¢
W44 (ToKipA and MAsAK! 1959)
132. Lithophylium yessoense FOSLIE =/fvaex
W (78H)-00162
133. Lathothammeon japonicum FOSLIE fv~ttay
S8 (7TH)-00163
134. Neogonzolithon sp. * fv7ixF*RBo 1
A (7 A) -00231
135. Pneophyllum zostericolum (FoOSLIE) FUITA &4+
28 (5H)-00254, ®¥% (9 A) -00253
136. Titenoderma corallinae (CROUAN frat.) WOELKERLING, CHAMBERLAIN et SILVA
EATdwE
Z# (Masaxi 1968)
137. Tetanoderma tumidulum (FOSLIE) WOELKERLING, CHAMBERLAIN et SILVA 7 )=#
A (Toxkipa and Masaxki 1959)
Dumontiaceae yaweyw Y of
138. Dudresnaya minima QKAMURA * tAeEey |
M (k#ed 1979)
139. Dumontia contorta (GMELIN) RUPRECHT Va2 EVY Y
@ (5H)-SAP
140. Dumontia simplex COTTON  ~FJavxv
28 (2 A)-00007~8 : Bgg (2~3-10 A) . /Ml (3~4 1) . fEH (4 8) . FiB GAN
#% (4 A) -SAP
141. Hyalosiphonia caespitose OKAMURA {1V AEFS
Z# (5~6A) -00080~82. (A% (7TH)-00082 : Z& (5~TH) . /'8 (6H) . &m&
(6A) . & (5~6H) . MM (6~TH) . &% (6 A) -SAP
142. Neodilsea yendoana TOKIDA T hal
28 (27T H) -00004~6.00132 : i (7-108) . & (5 H) . &9 (6 A) . BA (TAH) |
F#H (48) . & (6 A) -SAP
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143.

144.

146.

146.

147.

148.

149,

150.

151.

152.

153.

154.

155.

156.

4 B # —

Endocladiaceae 77 0§
Glotopeltis furcata (POSTELS et RUPRECHT) J. AGARDH 777 /)
A (4 A) -00069. #4 (5H) -00068. #& (7 H) -00069 : ##& (3-58) . 4&#HE (5 A) .
¥ (5H) . F# (6 A) -SAP
Gloiosiphoniaceae 1+v77 08
Gloeophyeus koreanum 1. K. LEpet S. A. Yoo *  #tbtexzeXys
P8« - EE - B8 (KANEKO et al. 1980)
Glowsiphonia capiliaris (HUDSON) CARMICHAEL in BERKELEY 4 vz
A (6 A) -00015.00256 : B8 (2~6.10A) . & (3-50) . W& (5 A) . BEA
(6 A) - SAP
Halymeniaceae LAATFUE
Carpopeltis affinis (HARVEY) OKAMURA < v/ )
Z# (5°10H) -00170.00221, F& (T H) -00169 : Zp& (3-TH) . W& (4 7) . B
(TH) « & (TH) « &5 (6 A) . & (4 A) -SAP
Grateloupia divaericata OKAMURA  # %/ )
Hgg (9-10RH) -00176.00179. B (7 H)-00178 : b (3-TH) . && (5 A) . K
(5+7+10A) . W& (TH) . &8 (6A) . JIlg (8H) . F®E (47) . &8 (6 A) -SAP
Grateloupra filicina (LAMOUROUX) C. AGARDH 445/ )
H# (4~51) -00200~201. E& (9A) -00199 : g (2~3-9~11H) . #a (TH)
-SAP
Grateloupra livida (HARVEY) YAMADA EFLDT
B (2 7) -00189 : B (6 H) . &5 (6 A) . & (7 A) -SAP
Grateloupra okamurae Y AMADA Fav/bx
A (TH)-00147. H% (6 H) -00148. & (7T AH) -00149 : Ekg (8 A) . #& (TH)
-SAP
Grateloupia turuturu YAMADA ¥/
Bk (9~108) -00161~152, %A (9 A) -00150 : & (11A) . & (8A) . W&
(7TH) . && (7H)-SAP
Pachymeniopsts lanceolata (OKAMURA) YAMADA in KAWABATA 775 7 & 4)
Ak (510 A) -00166~167 : JIlg (8 H) -SAP : #@& (KAWAGUCH! 1987)
Hildenbrandiaceae <= H 5§
Hildbrandtia yessoensts YENDO PR ey
28 (10R) -00266
Kallymeniaceae vhts VE
Callophyiits sp. * R E F RO —f
2 (6-108) -00278~279
Kaliymenia reniformis (TURNER) J. AGARDH var. cuneata J. AGARDH = U+ 7Yy
/M8 (TokiDA and MASAKI 1959)
Peyssonneliaceae 1974 97%
Peyssonelia sp. 17 ATBO—@
A% (TokipA and MAsAki 1959)



157.

158.

159.

160.

161.

162.

163.

164.
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169.
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Tichocar paceae HvF 74E
Tichocarpus crinitus (GMELIN) RUPRECHT in MIDDENDORFF 7 L& 7+
mE (107 f15 k) -00275, E# (6 A) -00177 : Z#& (10R) | #&&\ (8 A) . BHE
(5 H) - SAP

AHNFELTIALES +4 8
Ahnfeltiaceae +4 i f
Ahlnfeltia fastigiata (ENDLICHER) MAKIJENKO 4 7 %1 & = 7/
fa (9 A)-00120

GIGARTINALES &A%/ VH
Caulacanthaceae ERETE T
Caulacanthus okamurae YAMADA AvEsYYy
#% (5H)-00161
Gigartinaceae A¥ 7B
C hondrus nipponicus YENDO T NAY )= H
B¥ (5.7.9~107) -00224~227, ¥ (9 A) -00223 : #g& (3-7.11H) . && (TH) .
HIE (8 H) . &7 (6 A) .®MA (8A) . ¥\ (4 H) . && (6 A) -SAP
Chondrus pinnulatus (HARVEY) OKAMURA k5= by
D (4+9 B) -00202~203.00207, #&# (6 A) -00204. @& (6 H) -00205, #& (7 H)
-00206 : B (2~3-5H) . $k& (T~8H) . )i (8A) . & (TH) -SAP
Chondrus yendot YAMADA et MIKAMI in MIKAMI  Ze ¥ v v vy (=72 ) <4)
B (4-TH) -00197~198 : B (5 8) . &H (5 8) . &% (6A) . ¥B (4 A) -SAP
Gigartina intermedia SURINGAR RG]
CE (10R) -00175 : Z#& (6+8~9 A) -SAP
Gigartina tenella Harvey AF LY
Z# (Tokipa and MAsAKI 1959)
Rhodoglossum japonicum MIKAMI  7hAFvrv /oy
ZB (2.4.10H) -00116~119 : B& (2~3-5H) . ®@E (TH) . ik (5 H) . &7
(6 ) . #B (4 A) -SAP
Gracilariaceae + =7 V§
Gractlaria astatica ZHANG ex XIA A7
gk (9 H)-00131 : ZB& (8 A) -SAP
Gractlaria textorit (SURINGAR) HARIOT HALY
B (10~11H) -00164.00194, #E%& (6 A) -00165 : 2§ (10~11H) . W& (7TH)
-SAP
Nemastomataceae A 2 A bk
Schizymenza duby: (CHAUVIN in DUBY) J. AGARDH = ~=A+=
A (4 ~5-TH) -00153~156 : A& (5~6H) . W& (7TH) -SAP
Petrocelidaceae 1 £ V8
Mastocarpus pacificus (KJELLMAN) PERESTENKO VA
W& (7H)-00109 : Z# (5~8-10~11H) -SAP
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Phyl lophoraceae PN
170. Gymnogongrus flabelltformis HARVEY in PERRY *F2 Y
28 (9 A)-00191. &% (9 H) -00192. #E (7 A) -00193 : Z# (8 ~9 H) -SAP
Plocamiaceae 25 Ui
171. Plocamium recurvatum OKAMURA * %2y
e (10H) -00074 : @#a (e#@E 1982)

PALMARIALES FnAH
Palmariaceae o Af}
172.  Palmaria palmata (LINNAEUS) O. KUNTZE = #4 =
28 (2 A)-00133.00195, #E (7 H)-00113 : ZB& (3-118) . /M8 (5RA) | R
(6 F) . &3 (6 H) . FiB (4 H) -SAP
173. Pseudorhododiscus mpponicus MASUDA *  ~=dr%
ZE (4.6 A) -SAP : £ (Masupa 1976)
174. Rhodophysema elegans (CROUAN frat. ex ]J. AGARDH) DixoN TATFFY =
2B (10A) -00209
175. Rhodophysema georgiz BATTERS 7% U ~=
28 (ToxiDA and MAsAK1 1959, MASUDA and OHTA 1975)

RHODYMENIALES =#=>-VUH
Champiaceae P e A
176. Binghamia californica . J AGARDH  #=iF 7+
HE (58) -SAP
177. Champma parvula ( C.AGARDH) HARVEY 7 7 +F+v
28 (10A) -00180 : Z# (8~10H) . /M (9 A) -SAP
178. Lomentaria catenata HARVEY in PERRY 77 %
Z# (2+10A) -00144~145 : & (8 ~9-11~12A) . %k (6 A) -SAP
179. Lomentaria hakodatensis YENDO ARYT I FH
¥ (4 A)-00280, ks (7 H) -00146 : Hik (6-8 A) . Wl (7 A) -SAP
Rhodymeniaceae TN B
180. Chrysymenza wrightit (HARVEY) YAMADA BAYHFVY
2 (8 A) -00110., ## (6 A) -00111, &¥ (5-9 A) -00012.00112 : B (6~8 A) .
W& (7H) . Jlg (8 A) -SAP
181. Rhodymenia intricata (OKUMURA) OKAMURA z 4T
Z# (10A) -00262 : 28 (8 A) - SAP
182. Rhodymenia pertusa (POSTELS et RUPRECHT) J. AGARDH 77 # 2
E¥ (5 A)-00114~115 : Z#& (5A) . &% (5 A) -SAP

CERAMIALES 1¥2H
Ceramiaceae 1 F2AF}
183. Antfithamnion defectum KYLIN FRA FTRYH R
2% (Tokipa and Masak1 1959)
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184.  Antithamnion nmipponicum Y AMADA et INAGAKI 7RI HHF
&8 (7 A) -00250
185. Callithamnion sp.*  *XA t 7 +Eo—
E¥ (9 A)-00285
186. Campylaephora crassa (OKAMURA) NAKAMURA * 7 | 1 ¥ =
28 (10A) -00232 : Z (9~10H), & (8 A) . WM& (7H) -SAP
187 Campylaephora hypnaeordes ). AGARDH ==/
2 (59 H)-00076~77. E¥% (9 A) -00075 : Z& (107) , ¥k (9R) . &7 (6 A) .
Zi (TH) -SAP
188. Ceramium aduncum NAKAMURA * <% FA
Z# (8H) -SAP
189. Ceramium boydentr GEPP 7 7+
ZE -/ (ToxipA and MAsSAKI 1959)
190. Ceramium japonzcum OKAMURA ~FAF A
Z¥ (7T H)-00079 : & (3A) . M2 (TH) . M (9A) |, ##® (6A) . FB (5 )
-SAP
191. Ceramium kondot YENDO 1 FA
SB (10A) -00210, E# (6 A) -00078 : Bk (2~3-67) | &\ (5 7) | ki (5 8) |
HBaE (6 H) . AN (4A) . ik (TH)-SAP
192. Ceramium pantculatum OKAMURA U 1 # 2
2B (7T~8H) -SAP
193. Gmiffitsia japonica OKAMURA A 74
A8 (108) -00270
194. Herpochondria dentata (OKAMURA) ITONO =z Ao+ =4
#% (ToKIDA and Masak1 1959)
195. Herpochondria elegans (OKAMURA) ITONO =%
#% (TokipA and MAsaki 1959)
196. Platythamnion yezoense INAGAKI 2YHHF (FVATH)
& (41) -SAP
197. Pleonosporium segawae YOSHIDA *  ~#7A &=
28 (I.YAMADA 1980)
198. Ptilota filicina ). AGARDH e T
Bkt (9 A) -00090, 4 (6 A) -00091 : Eeg (6 A) . i (3-5H) . @ (5A) .
Ha (5~6H) . ki (5 H) . #E (4 A) -SAP
199. Ptilota phacelocarpoides A. ZINOVA ERVE B
e (6 A) -00092, 4 (10A #1% L) -00276 : % (5 A) . Bk (9 A) -SAP
1 5% (MASUDA and Sasaki 1990)
200. Reinboldiella schmitziana (REINBOLD) DE Toni * FUVEIY
% (6 ) -SAP
201. Tokidaea corticata (TOKIDA) YOSHIDA _=nFE
E% (9A)-00252 : B& (TH) . H# (6 H) - SAP
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202.

203.

204.

205.

206.

207.

208.

209.

210.

211.

212.

213.

214.

215,

216.
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Dasyaceae £ T
Dasya collabens HOOKER et HARVEY *
& (8 ) -SAP
Dasya sessilis YAMADA =FSHIT
BB (7.9~10H) -00241~243.00245. F¥% (4~5H) -00247~248 : B& (7.9 8) .
ke (TH) . W& (7H) -SAP
Heterosiphonia japoniea YENDO PP
H#E (6H)-00249, BE (4~5H) -00247~248 : Egk (2~3-8A) . B (5~6A)
- SAP

Heterostphonia puichra (OKAMURA) FALKENBERG YR HLT
A (6 ) -00240 : Z# (2+8 ) -SAP
Delesseriaceae a2/~ 0§

Acrosorium polyneurum OKAMURA * ALY ALY
28 (10~114) -00086.00196 : Zg& (11A)., kK (8+12H) -SAP
Acrosorium yendor YAMADA N GRS Y
8 (10A) -00087, HE& (6 A) -00088 : #ik (8AH) . & (5-7TH) . kA (8 -12H) .
W& (6 A) . ®% (TH . % (TH) -SAP
Branchioglossum nanum INAGAKI EALTHE
A8 (10A) -00168 : B (11H) . #&#E (5 A) -SAP
Delesseria serrulata’ HARVEY RANIY
B% (5 H)-00190, X% (5 A) -00085, #%& (5H)-00084 : B (3A) . $k&m (3-5A) .
w"EE (5H) . #il (50) . Wl (4~5H) . /N8 (5R) . Bk (4~5A) . lHF (5~
6R) . &7 (6A) . HEN (4~5H) . & (6 A) . FB (4A) . BA (4R8) . &8
(4 A) -SAP
Neohypophyllum middendorfii (RUPRECHT) WYNNE  F# 3/ ~/ )
BBk - il - EE - H% (TokiDA and MAsaK 1959)
Phyeodrys radicosa (OKAMURA) YAMADA et INAGAKI in YAMADA e 43/ /Y
Ea (6 H)-00089 : 2 (3-10A) . #A (3-5~6 A) -SAP
Sorella repens (OkAMURA) HOLLENBERG WA=
& (3.6.8A) . # (5 A)-SAP
Rhodomelaceae 7 o= EH
Benzaitenia yenoshimensts YENDO _YFUE
HE# (10A) -SAP
Chondria erassicaulrs HARVEY 24
28 (9A) -00160. E% (9 A) -00158, #& (7H)-00159 : 2 (9-11R) . #HH
(5-7TA) « #3 (6A) . k& (7H) -SAP
FEnelittosiphonia hakodatensts (YENDO) SEGI  <#1 + 7+
% (2A)-00157 : Z#& (37) . Wk (6 ) . &4 (6 A) . #B (44) -SAP
Laurencia capituliformes YAMADA * vy
Z# (9~10A) -00235~236, M¥ (9 H) -00233 : & (SA1TO 1967)
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228.

229.

230.

231.
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Laurencta intermedia’ YAMADA * rmvy
5 (6A)-00239 : Zg& (3 A) -SAP : ZB& (SA1TO 1967)
Laurencia intricata LAMOUROUX * L S b
Z# (8 A) -00255
Laurencia nipponica YAMADA v 37/
Wk (TH)-00234: 28 (4~6-8A) . #kiE (6 A) . §I2 (6H) . N8 (6H) . &S
(6 A) -SAP
Laurencta obtusa (HupsoN) LAMOUROUX =¥ VY
L8 (TH)-00283 : Z& (1A) -SAP
Laurencia ckamurae YAMADA * $YFVS
A8 (TH)-00238, ¥ (7.9 A)-00236~237 : £& (SA1TO 1967)
Laurencia pinnata YAMADA *  ~% 7V Y/
W& (7TH)-00284 : F&§ (bfal 1982) . B (t#d 1979)
Neorhodomela aculeata (PERESTENKO) MASUDA TYUwTE
H% (9A)-00101, &&E& (7H) -00100 : ZB& (3-6-8H) . #a#H (5-TH) . W& (TH) .
BE (TRH) . &5 (6 A) . i@ (8A) . FiB (58) . %kt (6 A) -SAP
Neorhodomela munite (PERESTENKO) MASUDA 1 t7 o=
sHe (6 A)-00099 : Z (6 H) « /M@ (4 A) . ¥% (6 A) -SAP
Polysiphonia brodiaer (DILLWYN) SPRENGEL dAA TS
#8 (TokIDA and MASAKI 1959)
Polysiphonia japonica HARVEY FTYA b TY
M (5+7H)-00183~185, E¥ (9 A) -00182 : Epg (9-11A) | 8k (8 H) | @@
(TH) . #8 (4 A) . & (TH) -SAP
Polysiphonia morrowit HARVEY — mA |} /4
S8 (5A)-00183- ¥ (5 A) -00187, #%% (5H) -00186, ®E& (7H) -00188 : Hks
(2+7-12R) . ikHE (58) . W8 (4A8) . ey (6H) . WM& (6 A) . F® (6 A) .
&3 (6H) . &N (6 A) . FB (58) . #& (4 A) -SAP
Polysiphonia senticulosa HARVEY Yavvavsr sy
Z# « /1" (TokipA and Masakl 1959)
Polysiphonia yendor SEGI =¥ FoA b o+
28 (7-10R) -00171~173 : BE¥% (7TH)  Nl@ (TH) . %& (7TH) -SAP
Symphyocladia latiuscula (HARVEY) YAMADA 1 V4354
28 (9A)-00093 : Z& (3-6A8) . & (BA) . M (TH) | % (6 A) . &7
(6 H) . B (4H) . %& (6 A) -SAP
Symphyocladia marchantiordes (HARVEY in HOOKER) FALKENBERG in ENGLER et
PRANTL * aFXE
% (9 A) -00094

MONOCOTYLEDONEAE T EHDR
HELOBIALES +ExFHE
Zosteraceae 7 =EfH
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232. Zostera astatica MIKI ¥  +#7 <%
i (10R) -00229

233. Phyllospadix rwatensis MAKINO 2w
B (9 A)-00019

1 AW ICER L dtimE s Rk E AR i A 1. BRR20ME, WAR33AE, RLAROSHE, fBEEE
K 2 Mo &5t 1518, 28684 CThoD,

#¥2 defsliEo Codium adhaerens (-4 1 a) ik, C. hubbsii (-~ i % F¥) LRAEZHTHS
AIERYH D (R, BE) o

®3 JclliE e Colopomenia sinwosa(7 227 V) iz, C.peregrina b BASH TV 5 Al 5
3 UMUK, B o

#4 #FMiiz Pachymeniopsts yendoi (7 h %) LEnT&p, 745t KAWAGUCHI (1987)
2k D P.elliptica (£ v+27 V) ERFIC& AL, EiodtlBIcizE LRV,

] #

TOKIDA and MASAKT (1959) R BB ZPL L LABERROBRERL LT, ERHELHBCLITTH
OfERL | BOBEBREMYLERL TV 3, LALZ0BRO S 5 FLo 9Miz, SMiEs (1985.1990)
DAFEHRAGICHE) LRO L) CBEHEEN D,
© Porphyra yezoensisf. kinositae 13, P.kinositae (72277 0) ThHa,
© Ptilota pectinata f.litoralis (2+37 7 v~=v-%) 2, P.phacelocarpordes T %,
fE-oTEE2MABmMEhd, £k,
© Spongomorpha arcta iz YENDO (1915) #VMBICEFT S Z L2H L. MAGRBEh T a2,

o FOEZEI <. S-saratills BBV EEN S,
© Erythrotrichia reflexa (=i #5+v/4€) &, E.carnea (x> 74 }) ORETHD,
© Travlirella intricata (5 </ 1 t) ik, Bonnemaisonia hamifera (#¥7Y) omZHT

BTH s,
© BAEODGigartina ochotensis (Y 1 £, V) ix, Mastocarpus pacifieus (147 9) Lfj—

fEths,
© Chondrus armatus(+ 7 /7 <#£) k. C.pnnulatus (7= + ) OFEMETH 5,
© BXE® Laurencia glandulifera (x+47 /)ix. L.nipponica(? 77 /) tA—MTH5,
© Polysiphonia senticulosat E0TWi4 74+ 74iz, P.morrownt (€94 + 74) LFA—H

THDe
ZoZkitkoT, ERTH EBENE, &bic, )
© #HMH (1978) wdt#glidE® Sargassum kyellmanianum (~~+22) b, S.miyaber ( I v~

7) HE—MTHD T LEHELTV 3,
© KawaGucH! (198T) D®FIZ k3 & Carpopeltrs prolifera (=47 V) iHtHHHICE LV,
IOZEkitkoT, EER2MAHBRE NS,

#- T TOKIDA and MASAKT (1959)0##H L 1TIMICEE s h, ARG 2336 L 0 EO626
P, ToRBICEMENDZ LIch D, AEFHLICENS WAMORI0%IE A 7 HE e w4 & Feafle 4
—Fa R Rt vIEH VR LDOEOT, BEORBRHREORBIZ L L2 TEOGHCER
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HEREhETH D,

—Ji, BAEO BT, FREA1933F ICHles L gl L v D EEAA LN, EAFEATRFF
AavIRLLRBNE LTS (BRE, B8 . & HIHEBRE TR T#BET ] 2RE T
#TLo2H 5, A5 Tiz TOKIDA and MASAKI (1959) i LIEE, EEEICAT 2HE L TWAWE
$5<, FAERBUNARAE CODE-ABASF LS TV RVWOT, BERROBRHIC SV THELF
AV LETH D,

B L)

e P RAEABRBOMBEL &, Ll KFEYHEASE (SAP)ORESRFPABIUVEED LHIC
I HEcE o, AR RO ERE 84 (FAL L/, &M330. mMoTE, fL 141 6, EESEmnY 2
D4 233/ A ML, TOKIDA and MASAKI (1959)4 ¢ L 7= #adk H &1 7o ic62f 280 L7z,

& Ak
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Environmental characteristics and distribution of
young bivalves in Japanese surf clam bed off

Tomakomai coast, Hokkaido

Izumi Sakurai, Tateki Mivamoro and Kazuhiro Takanasui *
Muroran Branch, Hokkaiwdo Hakodate Fisheries Experimental Station,
Muroran, Hokkaido (051, Japan
* Hokkaido Institute of Mariculture,
Shikabe, Hokkawdo 041-14, Japan

Macrobenthic structure and sedimentary characteristics of the shallow sandy bottom
off Tomakomai. southwest Hokkaido were studied in relation to a Japanese surf clam
(Pseudocardium sybillae) bed. The results are summarized as follows;

(1) The sediment particle size composition showed zonal or patchy distributions of F¥
type (fine to very fine sand) or F type (mediate to very fine sand) particles in places
shallower than 5 m deep and of V type (very fine sand) particles in places deeper than
5m.

(2) Sediments containing more than (.15 % total carbon were found in places deeper
than 7 m and at the mouths of Nishitappu River and Koitoi River. Sediments containing
more than (.25 % total nitrogen were found in places 9-11 m deep. and those containing
less than (.15 % nitrogen occurred in some places of 5 and 9 m deep.

(3} Seven communities (A} -Ag ,» B1 -B3 ) of small sized macrobenthos and four
communities (N] -N3 ,E) of large sized macrobenthos were identified in this area accor-
ding to the MOUNTFORD's group average sorting method using the KIMOTO’s similarity index.

(4) The communities of small sized macrobenthos were characterized as dominant pr-

esence of Eohaustorius eous in A| + Siphonoecetes tanabensis in A2-» Urothoe grimaldii

SuES A 175 (199143 A25AZH)
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and E.eous in A3 . U.grimaldii and Spio filiforms in Ay Megangulus venulosus By .
Stliqua alta in B2 and Macéra chinensis in B3 . Change of dominant species in each
community was dependent on seasonal fluctuation of each population.

(5) The communities of large sized macrobenthos were characterized as dominant
presence of M.venulosus in N1 . S.alta in N2 . M.chinensis in N3 and Scaphechinus gr-
weews in E. The N1 community was constantly found in places shallower than 7 m.
and the E community occurred in some places 5-7 m deep. In places deeper than 7 m,
the dominant species changed by deposit of a (-year-old group of M. chinensis.

6) Yong surf clams (P.sybz/lae) inhabited the bottom shallower than 5 m where Bi.
Az , and N1 communities were found with sediment of FV type containing low carbon and
nitrogen .

(7' Young hen clams (M. chinensis) inhabited the bottom deeper than 7 m where B2 ,
B3 » N2 and N3 communities were found with sediment of y type (or [-1 type in the sa-
nd type diagram ) containing higher total carbon and nitrogen than that of the young su-
rf clam bed.

(8) Young northern great tellins (M. venulosus) inhabited the bottom shallower than
5 m where Az , Ay, Bi and N communities were found with sediment of F type and FV
type (or [-2 and V type in the sand type diagram) containing total nitrogen of about
0.20 %0 and similar total carbon to that of the young surf clam bed.

# ]

o ¥4 4 Psaudocardrum sybillae (VALENCIENNES) i, Jtfgli s LR RO BERIC G i+ 5%
BHOKBHATH Y, BT+ 2T o R CEBARARN TH 2o &0 41 R RHED
25EMOFEDEN LB Lok, R0 RS IET 357, BR, 8Fs 5V 2 EPS0Y
B Lo TRBRBEKIBH T LamosnTwad Y, 2L T, 2015 2B BH0RM
EAEEMEARS 0. 2FERICHRIET 3 $ TROIZI ERFECT S Lwbh Y, fi+ 341 KR
Tty FRIEGHT HE R A2 6N 25.6) | WGy FOBR EERT 3BERIAET 40 L
FErbhd, F012k LT, thECERBOBE EL N TE2Y, ABOBERFLE LTI, =0
izt WHOB(LFHERC BB L PEMERY ST 503D, AL B ERERRIC SV T, B
OEERES LU EABHO BN L+ o+ 71 O BEEOBIFEH 52z LT 3812 Emisic
BT HSD HEVIHESS 110400 % 4 1 B0 EABWHI SV TR~ TW 3 12, R s
doy A @B S EEBEREOBERLARA TV A, Th o0t o & 4 1 SRER O 5 Ak
LEMER L OMEICRMA TV ARV, EERCFEBRIC BV TR, FoF VM RETREELS 2
#4 Mactra chinensis 245 4 Megangulus venulosus LEFEML LTHERENA TS, 22T
FE o ideilly MERERO + o 41 BB BV T, BERE L EESWEEoE RN KitFE
BT L. chbbho ¥4, A8 54 BEUYF 51 ORERFHIR L OREBHRIC SV TRE L,
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Fig.2. Principal component analysis ordination of 30 stations (Q mode) on component

| and [. Numbers in ordinations represent the sampling station numbers.
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Table 1. Particle size composition (%) of three sediment types.

Aug.1989 V type FV type M type
coarse sand 1.3+£1.0 2.2+1.2 6.7
medium sand 1.8+1.0 2.7+0.8 71.7
fine sand 28.3+3.6 43.8+3.9 19.5
very fine sand 65.3+3.9 50.2+4.0 2.0
silt-clay 3.2+0.9 1.1=0.8 0.1
Mar.1990 V type FV type F type
coarse sand 0.9+0.9 2.642.3 4.0+1.8
medium sand 1.9+0.7 3.8+2.0 22.9+4.6
fine sand 24.9+4.8 46.8+5.2 48.2+0.4
very fine sand 69.8+4.9 45.9+6.2 24.6+6.6
silt-clay 2.4+0.7 0.9+0.5 0.3+0.2

Values represent mean + standard deviation.

S

FV type
[m]] M type

Fig.3. Spatial distribution of particle size composition classified

by principal component analysis along the Tomakomai coast.
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Table 2. Comperison between sediment types classified by principal componerit analysis
and those by Sato’s sand-type diagram.

Sediment type Sato's sand-type
Vv  type -1 (92.3)s I-2 (5.1)y N=1x ( 2.6)
FV type v ( 52.9), 1-1 (41.2), T—1 ( 5.9)
F  type ll-2 ( 66.7)s | -1 (33.3)
M type E-1 (100.00

Values in parentheses represent the percentage of sand-type at the sediment type.
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Fig-4. Spatial distribution of total carbon (upper) and total nitrogen

(lower) in sediments along the Tomakomai coast.
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Fig.5. Cluster analysis of 30 stations according to the abundance of species on small
sized macrobenthos. Cr index for similarity and MOUNTFORD’S method were used.

The stations were clustered into three groups at each investigation. respectively.
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Table 3. Component species in the communities of small sized macrobenthos.

Aug.1989

Nov.1989

B1 community
Megangulus venulosus
Siliqua alta
Scaphechinus griseus

A community
EohaustTius eous
S. alta
Protomedeta sp.
Solen krusensterni
M. venulosus

Bz community
S. alta
S. krusenstern:
M. venulosus

(78.
(9.
(7.

(50

(55.
(14.
(6.

2)
1)
5)

-6)
(16.

&=
-9)
(5.

5)
D]

9)

6)
9)
ED)

Az community
Siphonoecetes tanabensis

(54.2)
M. venulosus (28.0)
E. ecous (5.2)
A3 community
Urothoe grimaldit (17.3)
E. eous (16 .3)
M. venulosus (8.0)
Nephtys caeca (7<)

Monoculode Limnophtéusi(5.7)

Spio filiformis (5.7)
S. griseus (5.3)
B3 community

Mactra chinensis (27.8)
U. gnmaldiz (11-.3)
E. eous (9.1)
N. caeca (7.1
Diastylopsis dawsont  (6.8)
Phoxocephalidae sp. (6.4)

Nothria holobranchiata(5.1)

Mar.1990
A 4 community
U. grimaldiz (44.9)
S. filiforms (23.6)
E. eous (12.9)
M. venulosus (9.0)
A 2 community
S. tanabensis (53:1)
U. grimaldu (16.5)
M. venulosus (12.5)
E. esus (7.2)
A communi ty
E. eous (46.3)
U. gnmaidiz (16.6)
M. chinensis (9.1)
N. caeca (5.0)

Value in parenthesis represents the ratio of composition (%

November 21,

—
ocol.-'-'.."

seetetetasatereaeat At My

5 Az

March 6, 1990 i ‘(\_
-—-—‘---—-_.--
‘¥ avs e’ . X

E A

August 22, 1989

1989

.....«mmm“ il ||| i
As [ 85

B Az Aa

n each community.

Fig.6. Spatial distribution of small sized macrobenthos

communities along the Tomakomai coast.
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Table 4. Component species in the communities of large sized macrobenthos.

Aug . 1989 Nov.1989 Mar.1990
Ni community N1 community Ni community
Meganguius venulosus (87.3) M. venulosus (85.8) M. venulosus (78.2)
Scaphechinus griseus (6.7) S.alte (5.4) S. griseus (13.8)
E community E community E community
S. griseus (70.1) M. venulosus (45.9) S. griseus (75.4)
M. venulosus (28.2) S. g’riuu.? (41.1) M. venulosus (14.2)
M. chinensis (7.2) M. chinensis (9.6)
N2 community Ne community N3 community
Siliqua alta (60.2) M. chinensts (30.0) M. chinensts (89.0)
Mactra chinensis (23-2) S. aita (17.5) M. venulosus (5.2)
M. venulosus (6.3) Solen krusensternt (15.0)
M. venulosus (12.5)
Nephtys caeca (10.0)
Crangon affinis (7.5)

Pseudocardium sybiélae (5.0)

Value in parenthesis represents the ratio of composition (%) in each community.
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Fig-7. Cluster analysis of 25 (August) or 30 (November and March)

stations according to the abundance of species on large sized
macrobenthos. Cx index for similarity and MOUNTFORD’S method
were used. The stations were clustered into three groups at

each investigation., respectively.
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Fig.B. Spatial distribution of large sized macrobenthos

communities along the Tomakomai coast .
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Fig.10. Spatial distribution of young surf clams., Pseudocardium syhilae. Numbers
represent the individuals in one collection by dredge at each station.
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Numbers represent the individuals in one collection by dredge at each station.
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Table 5. Relationship between the sediment characteristics and the densities of young bivalves .

species P. sybiliae M. chinensis M- venulosus
sediment

characteristic Aug. Mar. Aug. Mar. Aug. Mar.
sediment F type — 0.7 - 1.9 - 247.3
type FV type 2.3 2.1 1.0 8.6 347.5 285.5
¥V type 0.7 0.7 3.6 67.9 48.5 15.7
| -1 type - 0.0 - 19.5 - 116.5
Sato’s  |-2type - 1.0 - 0.5 - 347.0
sand type -1 type 1.0 1.4 3.6 59.6 52.1 132.6
V  type 2.0 1.2 0.0 8.2 538.3 83.0
total 0.15% > 1.3 - 1.8 = 193.0 -
carbon 0.15% = 0.9 - 3.9 - 49.7 —
total 0-15% = 1.3 - 1.7 - . -
nitrogen 0-15-0.20% 1.2 - 2.5 - 151-6 -
0.20% < 0.0 - 6.3 - 3.7 -

Value represents mean of individuals in a collection by dredge.
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Table 6. Relationship between the communities of small sized macrobenthos and the densities

of young bivalves.

species P. sybillae M. chinensis M. venulosus
community Aug. Nov. Mar Aug. Nov. Mar. Aug. Nov. Mar.
A} community 0.7 - 0.6 2.0 - 62.4 3.3 - 27.7
A7 community = 1.2 2.6 = 1.2 6.9 - 626.5 324.3
A3 community - 0.7 - - 6.8 - - 51.3 -
A4 community - = 0.7 — - 1.7 - - 247.3
B1 community 2.4 - - Qs - - 354.3 - =
B2 community 0.4 - - 4.6 - = 8.4 = =
B3 community - 0.4 - = 20.1 = = 8.4 =

Value represents mean of individuals in a collection by dredge.
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Table 7. Relationship between the communities of large sized macrobenthos and the

densities of young bivalves.

species P. sybiliae M. chinensis M. venulosus.
community Aug. Nov. Mar. Aug. Nov. Mar. Aug. Nov. Mar.
N1 community 1.1 1-1 1T 0.9 8.3 6.5 177.3 290.9 264.7
N2 community 1.0 - = 6.8 - — 1.8 - =

N3 community =

0.2 0.5 = 17.1 72.8 - 0.9 4.3
E community 13 0.5

= 0.0 12.0 = 38.3 T76.5 =

Value represents mean of individuals in a collection by dredge.
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Appendix Table 1. Faunal composition of small sized macrobenthos along the Tomakomai

coast .
species Aug. Nov. Mar.
Mollusca
Lunatia pila = - 1(0.0)
Yoldia notabiits 3.(0.5) 6 ( 0.4) 4 ( 0.2)
Acila insignis 5 (0.8) 1(0.1) 1 C0.0)
Ennucula tenuis 4 ( 0.6) - -
Felaniella vsta = - 1 (0.0
Callithaca adamst 1(0.2) - -
Pseudocardium sybillae 3(0:5) 4 (0.2 1 (0.0)
Mactra chinensis 6 ( 0.9) 138 ( 8.3) 122 ( 5.1)
Megangulus venulosus 262 (39.7) 283 (17.1) 150 ( 6.3)
Macoma sectior 1 ¢ 02 - -
Mya arenaris 1(0.2) . =
Solen krusensterni 46 ( 7.0) 6 ( 0-4) 2
Siliqua alta 191 (28.9) 30 € 1.8) 16 ( 0.7)
Hwtella arctica = = 1 (0.0
Annelida
Phyllodocidae sp. - - 1(0.0)
Neanthes sp. - 6 ( 0.4) 1 0:0)
Nephtys carca 2°(0.3) 69 ( 4.2) 84 ( 3.5)
Sphaerodoridae sp. - - 1(0.0)
Glycera spp- 6 (0.9 15 ( 0.9) 31 (1.3)
Gonwada maculate 3(0.5) 21 ( :1.3) 9(0.4)
Nothria holobranchiata 14 ( 2.1) 26 ( 1.6) 14 ( 0.6)
Lumbrinersis sp- - - 3B L1.4
Scoloplos armiger - 1 ¢0.1) 5(0.2)
Haploscoloplos elomgatus = 5 (0.3 1¢0.0
Spio filiformis - 17 i€ 1:0) 72 ( 3.0)
Spiophanes bombyx - 19 ( 1.1 15 ( 0.6)
Spionidae spp- - = 6 ( 0.3)
Opheliidae sp. - - 2 (0.1
Cirratulidae spp. - 10 ¢ 0.8) 16 ( 0.7)
Ampharetidae spp. - 3 ¢ 0:2) 2 10 01
Arthropoda
Ostracoda spp- - 7¢C0-4) 4 (0.2)
Mysidacea spp- - : 2 (0.1 1 (0.0
Drastylopsnis dawsont 4 (0.6) 41 ( 2.5) 20 € 0-8)
Cumacea spp. 4 (0.6 20 ( 1.2) 45 ( 1.9)
Idotea ochotensts - - 1(0.0)
Tecticeps japonicus 1(0.2) 2 (0.1 2 (0.1
Siphonoecetes tanabensts 3(0.5 509 (30.7) 444 (18.6)
Corophiidae sp. 3 (0.5 - 5(0.2)
Gammaridae A — 5 (0.3 2 € 0:1)
Gammaridae B = - 4 (0.2)
Gammaridae spp- - - 1(0.00
Protomedera sp- 6 ¢ 0.9 - =
Phoxocephalidae A 2(0.3 32 (1.9 39 ( 1.6)
Phoxocephalidae B - 42 ( 2.5) 17 ¢ 0:7)
Phoxocephalidae C - - 2 (0.1
Parephoxus sp- - 4 (0.2) -
Monoculodes {imnophilus - 30 ( 1.8) 23 ( 1.0)
Synchelidium Sp- = 2 (0:1) 4 (0.2)
Ampelisca brevicornis - 4 (0.2) 3{ 01D
Haustoriidae sp- - 1 (01 e
Eohaustorius eous 61 ( 9.2) 137 ( 8.3) 678 (28.3)
Urothoe grimaldii 4 ( 0.6) 133 ¢ 8.0) 449 (18.8)
Crangon affints - 1(0.0)
Echinodermata
Ophiurae spp. 1C0.2) 2 (0.1 34 (1.4
Scaphechinus griseus 23 ( 3.5) 24 ( 1.4) 25 ( 1.00

Values and those in parentheses represent the total individuals and the ratio
of composition. respectively. -
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Appendix Table 2. Faunal composition of large sized macrobenthos along the Tomakomai

coast .

species Aug. Nov. Mar.
Coelenterata

Aurelia limbata T 02D = =
Nemertinea

Heteronemertinea spp. 5 { 0:1) o -
Mollusca

Lunatia pila 1 { 0.0) 5 ( 0.1) 5 i€ 1019
Ophiodermella miyatensis 3 (01D 1(0.0) 4 € 01D
Yoldia notabreirs 2 (0.1 4 {0.1) 6 C0.1)
Acila insignis = 1 ¢ 0.0) -
Mercenaria stimpson: - = 2 (0.0)
Pseudscardwum sybllas 27 ( 0.7) 20 ( 0.4) 35 ( 0.5)
Mactra chinensis 71 ( 1.8) 369 ( 6-5) 1246 (18-7)
Meganguius venulosus 2962 (76.9) 4340 (76.5) 3863 (57.9)
Meganguius zyonoensis = 1 (0.0) 17 € 0.3)
Solen krusensternz - 30 ( 0-5) 3(0-0)
Siliqua alta 215 ( 5.6) 295 ( 5.2) 187 ( 2.8)
Annelida

Neanthes sp. 1 (0.0 = 2 (0.0)
Nephtys caeca 14 ( 0-4) 66 ( 1.2) 29 ( 0.4)
Glycera spp. 23 ( 0.8) 20 ( 0.4) 6 ( 0.1)
Gomiada maculata 2 (0.1) 2 (0.0 -
Nothria holobranchiata 2 §0.12 2 (0.0 11 € 0.2)
Lumbrinereissp. T 100.00 5 ( 0.1)
Eunicidae - = 1 C0.00
Haploscaloplos elongatus 1 C0.00 1 (0.0) 1 (0.0
Spio filiformis - 2 (0.0) 2 (0.0)
Spiophanes bombyx - 1(0.0) 1 (0.0
Opheliidae sp. 1¢0.0) 4 (0.1 3 (0.0
Ampharetidae spp. - 1 {10.0) 1 (0.0)
Arthropoda

Idotea ochotensis - 4 (0.1 —
Tecticeps japonicus 1(0.0) 26 ( 0.5) 77 € 1.2)
Crangom affinis 5 (0.1) 10 ( 0.2) 5(C0.1)
Lophomastiz japonica - 4(00.1) -
Dorippe granulata - 1(C0.0) 7 ( 0.1)
Pugettia quadridens 1 C0.0) = 1 (0.0)
Telmessus acutidens - = 1C0.00
Pinnzxa sp. - 1(0.00 -
Echinodermata

Ophiurae spp. 2 00:1) 2 (0.0) 1 ¢ 0-0)
Echinocardium cordatum 1 (0.0) 1 C0.0) 3 (0.0)
Scaphechinus griseus 502 (13.0) 462 ( 8.1) 1162 (17.:3)

Values and those in parentheses represent the total individuals and the ratio
of composition, respectively.
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Studies on the artificial seed production
of the sea urchin, Strongylocentrotus entermedius
. The collection of metamorphosed larvae

Ken-ichiro TAjiMA, Koetsu YAMASHITA
and Makoto FukucHI *
Hokkaido Institute of Mariculturs, Shikabe, Hokkaido 041-14, Japan
* Shikabe Branch, Hokkaido Aquaculture Development Authority,
Shikabe, Hokkaido 041-14, Japan

The present study aims at establishing effective method to collect metamorphosed
larvae of the sea urchin, Strongylocenirofus intermedius. The examinations of collecting
larvae were performed in the five steps of the sea water temperature among 9 C and
21°C. These larvae were produced from the adult sea urchins of the Pacific Ocean coas—
tal waters and the Japan Sea coastal waters in Hokkaido, Two methods of setting the
collector boards, horizontal type and vertical type, were also examined, The larvae
transportations were carried out 26 times from [983 to 1986 .

The results obtained are as follows ;

1. The larvae of the Pacific Ocean coast were collected most on the collector
boards at |8°C, And the larvae of the Japan Sea coast were collected most st 12°C.

2. More larvae were collected on the upper side of the horizontal type boards
than on the opposite side ,

3. More larvae were collected on the horizontal type boards than on the vertical

ones ,

WMUBFSAIT6 (1991463 A2 EE)
s JLEnE T KER(ESH A V8 EH (Erimo Branch, Hokkaido Fish Hatchery, Erimo, Hokkaido
058-02. Japan)
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4. The time riquried to transport the larvae from our Institute to other hatch-
eries varied from 5 minutes to 13 hours,
5. There was no significant correlation between the transportation time and the

larvae collection rate .,

v =B FEDEOUE R A TEGEESCKAETH OBNMEOP CRECHLMIENTE ), 1k
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Studies on the spawning of Japanese flounder

(Paralichthys olivaceus)

I. Induction of spawning of Japanese flounder

by manipulation of water temperature

* %
Setsuo SAITOH, Tatsunari Morl, Muneharu Kusakart and Kouki MIURA
Hokkaido Institute of Mariculture, Shikabe,

Hokkaido 041-14 , Japan

Adult Japanese flounder (3 to 6 years old) were reared under warmer water com-
pared to nature during winter. Spawning was observed in April at 13'C and compared
until July, thus the spawning of the broodstock was advanced about 2 months compared
with that of natural fish in Hokkaido. The accumulated temperatures of the initial and
climax spawning from the beginning of heating were about 1,300 and 2,000 C * day
respectively .

The proportion of buoyant eggs in each group was relatively higher at early
spawning period and gradually decreased. The egg quality appears to be related to the
material , such as concrete and FRP, of rearing tanks.

Further experiments concerning the relationship between environmental factors.
such as water temperature and photoperiod. and the spawning of Japanese flounder
should be necessary to establish the spawning technology at all seasons.

WAES A 17T (199143 H25H%H)

*  bdgal v #IBsK R4S (Hokkaido Kushiro Fisheries Experimental Station, Hamacho,
Kushiro., Hokkaido 085, Japan)

* % Je#ifisr bk X8 HB (Hokkaido Central Fisheries Experimental Station. Yoichi,
Hokkaido (046, Japan)



2 AR - & SR - AR - SWER
# E

KRB EOMBI & 5 REOR - EROHIMIBIL T, RAMCEHED RE i >v TREN L X
hTws, anted v ¥22 | FoavPicon TR BREF & 5 ERHSEH I BT S h, ZAk
FTE-TVS, LirL, BERCOFRRPEL, =71 1Y cnionnlinssictEav, €5
ATiE, KIRMEIC &0 ESREAKR LV RES Z Lizash TV 34, FHEMICERHORS %S
HE kMR Eh T,

—Ji. EAMICRV TS, v 7 A BMBRMICNT 2 BEO 20 #4055 5, BRI, bR
P EABORREAMTEACTDh 2265, KlCEH2RKRe 7 40ENNZ6 A TR»STATALE
bhTwa®s, KillTe s 4 LERICERERSTEL 2 510mbl L CHR L, BT 5B, 2
DEDLANS5 BRI 34BN 50T, KRFAFIC LSe35 2 O - EROBIEIC > T, 1984
Enb1988EETHS5 AEMIzLEVRREER L, ZolicBohz2, 30MRE>wWT#E TS,

mEEFE

PR @ Lice 7 4 (Pamlichthys olwaceus ) BRI, 1982F~19845F I Bh 2 3 FRFF T, £ 0l
EREOBY TH B, :

(1) 1982FERKERBISRE L v 2 — ORI, MlEEE, ARORARM 2 -T2 RECHAS LR
t0 (200R8, 1 : 1, F#H2R40m, FHETT508) £1984FE5AI13HICMI I e s
A (LAFB24FE f & #) '

(2) 1983%FH AT RERLEEW RS CHIP, MHBEES L, PHER 2T+ v & —~RMS N
k74 (UTBEERLE .

(3) 1984 FFKH RBSS FE € v % —TERIR, i« v 2 —~ZTRMOBMTHE S h, MlAE, PRHITH
Enhfee 74 (LITBAFEERLE) ,

FEKM : 826 E A Lo ERIOKAMMTI0 Y FRPAME (HZKHE1.2m, 17.5¢%) T, 83FERK
BRAAKE6 Py = 20— KB (HBHKE0.Tm, 8.6n") THAFFE N,

BELEHE A AT T XEERRCC LT, 83E2P0RENES < bW ik, £, 19874 5 A
G o BRANDERRBOIED D, 1 #F+ TR i3 7AC, E (Y vFro=s ' {HW) RU=
T T F5) (= FAHB) =42 P (= v7esz7 W) CERELEEL:, ERGE
BHERDI, 1+ Yo7

EEK : AWML EHFAEOR HIRB L, £ Ztli-@BAAETANO—h»oEFRAcHAKEh, ¢
I —H OROEM & ER2 SHKE N ABRIC L, BKRIZ0.5~1.00 Bk 25 X5 Bl L,

R B LB« RAAHEAKIR 2 8 CIcET LB &0 & SEKO IR £Pks L, 20~2581C 1 CHoRi &+,
KWK 15Clc LR 2 CKRMEAT L7, 2o, KAKRTTMAALL. 2k, BEKR (C
*H) 2, —HOPEKE L BROBY SR L, 82FE Ao 0B Uiz, 19845F12A~1985F7 A,
1985412 ~198657 A, 1986512 ~19874 7 A, 198THE12A~19885E 7 A°H D . BIFEMLBLE
BRI, L4 IC1986E12A~198T4E T H, 198T412A~198BETHTH 5,

O : KA TEHRERS Wiz, ERMBK 0 ERFA0 2@ L TKWAMcRd 21 + vARFRPE
CHx, WNICH- 2ERET0m, FE50m0 F—A% o TR, @ - 42 BR EiF e, #EEh R
AV =FLvH, HE0S5~ . Oun@zELTHFEERBRLAVSRALL S ISEMBRE, AE
%100 £ PSR~ A L LB LAL, HI0SHE L, FEBLITH- T L, 2, FLB




ET AQORPICMT IHRE | 73

ExRoA»SHELE,

e =lh

N = R TR

100 (%)

ARRIER (GS1) oME :B2EER LR L, 1986412 A~98T4H 7 A C5EIfT-7, HEIMERSRE
TOoR) EF4ERBRER 2/~ 4286, GSIRKOKXTHA L,

GW
GSI = x 100 (%)
BW

BL, GW : 4l fifit
BW : il

& ®

(1) 19854
198411 A TR MHEKBAS CUTERRLAVESCBEBKERKL, KERABLE (Fig.1) ,

EORFR. PICIESRA1985F4 AITRICEREhiz, HPRI 4 Adhdianond, KBHUECELER -
ESACADEMLY,

16 = e
15 A J"/ | | Deposited eges 3
P 1u- e N\ o 1207 lll] Buoyant eges 2
13 4 gy == w0
£ 15 e @ 100- [ ] 100
s 12 E ™ ( a
- o @ e
m 11 & 0 80 S
§ 10- "o M E
3 = o b a8 s L
8 ki n 5]
!l; T~ o &= 40 40 @
v 6+ PR -
= 53 £
5 ¥e - L2 §
‘i =< .. o
R R e R S 0- MY TR AT VD R o e L 0 {
2 1 2 3 4 8§ & 7 4 5 6 7
1984 1985 1985
Year and month Year and month
Fig.1. Changes of water temperature in Fig.2. Changes of weight of eggs spawned
broodstock tank for Japanese by a female Japanese flounder born
flounder born in 1982. in 1982 and percentages of buoyant

eggs. Histogram showing egg weight
and closed circle percentage of

buoyant eggs-



Water temperature (°C)

T4 WHRDE-# IR - B - SWER

19856 4 A6 7 A E TR 2 Fig.2 o7 L, KBAUCEEEELAS AdEr s TR
A THEML, ISCHICELZ6 Arhrfh s T2 TRKE o1,

HENE#Mts L 1984511 A T2 5198554 A1THE CORMBARI 1,361 C-HTHY., 6ATH
DEPREMH TR 2.401C - HCh o7, HIF&PIE L2 T ATH TR 2.924C « HIZEL Tz,

2 PR B AL i S W TE T+ 28MIc & - 72,

(2) 1986/

EEFE & L1 9851285 B4 5198647 A3IH £ CoRBEARO AL Fig.31om L, RENR &
BAtG L7-19854128 5 B#» 519864 A14H £ COBRARIZ 1,354C BTH Y., 0L Z0KEII32
CTChot, EPEMO6 A THTIZ2.454C+- BTH D, BAKR2.000C- RicELHIR6 A2HT
Hofeo —H. BIEPRELAETATHTIZ2.954C - HTH -1,

Fig.4 12198644 A2 6 T ALHE COoRERZ R L, —HOBRMBE FLBELTHO5ED)
BRABAUCIZERLAES AT 0RML, T0ESVTHIS 2400, 15~6 TR L6 AL
»5TAERIATTUSE R/ CKE L,

F LR (Fig.4) REE (1985FE) LA, ERMORDYICABICLES>TETF LA,

180
)
18 — 160 - _—
7 A C
16 — P 140
7 3
> g D
14— / N1 —
o
gy v AN ™~
12 — E 100 ~ 100
g = |
" /J aw
) %
10 — i —1 B
. /.),--f‘ % o
- “ —
= ® 8 ®- - &
-
1 4 2
5 — 2 &5 - &
W%
5 - )
& = 2 - = 20
n J rEryrTrrTrrrrrrrrrrrrrrrroa
i 4 2 x 4 .85 € 7 il = 7 3 = 1
19A5 1986 1986
Year and month Year and month
Fig.3. Changes of water temperature in Fig-4. Changes of weight of eggs spawned
broodstock tank for Japanese by a female Japanese flounder
flounder born in 1982. born in 1982 and percentage of
buoyant eggs-.
(3) 1987 8

EFKER . BEHE LB L7219865H2 A TRRT198743 A FHic. B3FERO KWL V¥1T
EL n-rfud, BERABOKRMEACHEL T (Fig.5) . Bs, 2#oEFKRIE, 12A~1AL

Percentage of buoyant eggs (%)



(T)

Water temperature

£S5 AOEMMIIHE | 75

HT8C. 1 AR 59T, 2A LHTIOC, 2 AHTIUC, 3AFRATRC. 3ATU»54 ALY
II3CIcAm L,

ZFERR T L OBREIN R B id, B2ERER T 3 A29A (KiR13.1C) . IniRFARGH o BUKE 21,151
TeH, $rERRERHRT20ROKEARIE6 ARRT2.,293C- A CH -7, BIFEMTIZ4A9H

(14.0C). 1.305C- B, 54, 2,016 « H, B45FEM TIx 4 A26H (13.8C). 1.532T - H.
6 A4, 2.295C+ HTh -7z,

EEORE & EFRRIZ oW Tk (Fig.6) . B2EEM T 4 A LRI Rtk ~ o finL, 5 A3 E®EL
BeafLri, 5 APRTHI008 /RBREARY, LI TASHET, FHTI6E /RLEA-T, B, M
Rich 0B I2 1,1208 /B Th o7, FEBRR4A LSRRI HT T, 3T~2T%TH-8, L
WA Ly BFI0 BT &7 o 72, 83EER TR, 5 Ahirs6 ATHICWEHT2008 /BTH I, 1]
Bich o LERRI32] ~33% DRI 0, HEREE LTV, 84EERTIR, 5SATE»56 ALAET
o, WEHT6.48 /BT, HMhoBRIRIL 1448 /B TH -7, BIBMBMO4ATA2554
FHOF EIPRIIA2~51%TH o, FRLERML, THERICR 9.4 % Lo WilboFHEE
BRRIF21.5% ThH o1z,

) 100
20 — = " "
: e—e Fish born in 1982 1007 Fish born in 1984 80
— >
= i § ] 60
) = F-lﬁh born in 1983 = m\_\ i
5 o-—a Fish born in 1984 = W \ 2
16 N 0= . — 0
15 s i Fish born in
. = 1983
14 _l A"! 150 -
\ t aQ
N /ﬁ —~ 100
13 < oy - e}
/‘7\.‘5 8 10 &
12 — J = 80
- \ 50+ 40
- 20
2 ) b }Urmhﬂ.nl\hmmnHIh.mmmm )
2 0y 5
i Fish born in 1982 ]
% 150 4
v 100
% 1004 80
o
5 - @ 80
% o 50 . ! 40
4 =
L. (7] 20
0 'J-I S0 I e e 0 E 04 !E.!m'!mnmmnmlnmmIlI'm[iII!IIFIIIIIuh o 0
4 7
12 1 2 3 4 5 6 7 1987
1986 1987
Year and month Year and month
Fig.5. Changes of water temperature in Fig.6. Changes of weight of eggs spawned

broodstock tanks for three by a female Japanese flounder and

Japanese flounder groups. percentages of buoyant eggs.

Percentage of buoyant eggs (%)



()

Water temperature

76 WEEEEHE - A - EAER - =WER

(4) 19884
B2IEFE A LS RICAT AEE UM, PFE LB, BEKRZBTE LT, 12A ER2 684 CRR
L. 4 ALHTIZCEMA LI L, ZORISTEHER L, KABKRO LRI Lo,
— . BAEERIZISVW TR, 1 A6 CETKRE T, 1A~2A16~T7 CEMFL, 3ALA
#1558 Fao#2 » AMT8 CHLI3 T~ REEE~, Lit#-T, ERS2EERUBIFERII~T,

#¥goiidc, RELRHzEAS €. (Fig.7) o

18
17
16

14

A ERREORBAROBEA R, 82FERTAANA (13.7C) . WHKE1.376T - B, EREHI
68 L8 T2.220C HTh -7, FEIZ83EEMCiz 4 A12H (13-5T).1,391C- H. 5 A T, 2,075
CeH,B4EEMTHS5A2H (12.5C), 1.136T-H, 6 A#, 1,786 T+ HTH- 1,

UM & 7R EBRRIC W Tit (Fig.8)  82FER TR S ATA» 2L, 6 AhinsT
ALAmE—2 T4, #5008 /RTHD, FhUEHM Lz, —77, LR 2EIME &8 LT
%D FHETI B /RTy & DV E{E Lisho 72, F LSRR IESPGEO 4 ApH~THTI2~36%TH -1
4. 5 A LE~6 A LEWTI9~21%, TAFHTRIO%E b -7, B3FEERTIR, F LTI A TR,
568 EHET, WEHIITE /RTH D, LRI FHIO% CRE L TV, BAFERTIE, BERR

.] e—se Fish born in 1982
a——s Fish born in 1983
o-—a Fish born in 1984

A
" Pad\
. s
"l
y _

[
it ®
& ‘# _d'

HEBREERE TSR RN AR

12 1 2 3 4 5 6
1987 1988

Year and month

Fig.7. Changes of water temperature in
broodstock tanks of three

Japanese flounder groups.

7

Fish born in 1984

r 50

200 - p—s - 40
. - 30

100 4 L oa - 20
o) il B N

300 4

200

Fish born in 1982

20 ity

Weights of eggs spawned / female fish,/ 10 days (g)
g

Year and month

Fig.B. Changes of weights of eggs spawned
by a female Japanese flounder and

percentages of buoyant eggs.

(%)

Percentages of buoyant eggs



ESADOEBICMTEIHE | "

Table 1. Summarized results of the experiments
Group Fish born in 1982 Fish born in 1983 Fish born in 1984
Year 1985 1986 1987 1988 1987 1988 1987 1988
Water temp. at the
initial spawning (C) 13.8 13.2 13.1 13.7 14.0 13.5 13.3 12.5
Accumulated water temp. at
the initial spawning (C-+ day) 1361 1354 1151 1376 1305 1391 1532 1136
Accumulated water temp. at
the climax spawning (C -+ day) 2401 2454 2293 2220 2016 2075 2295 1786
Total amount of eggs
spawned ~ female fish (&) 532 1114 1122 3708 1136 1404 144 1269
Amount of buoyant eggs
spawned .~ female fish (&) 42 48 92 710 279 654 28 345
Average rate of buoyant
eggs (%) 12.6 6.8 12.6 26.2 26.2 44.8 24.5 27.2
P
3000 ~ o
o e-e Female 3
= o
= a-s Male ° - 20
~ o
g 2000 g
= 7 2 —~
@ 15 %
3
S L0
® 1000+ < J o
b=l l e v
5 B Cap - 5
g ‘ oo /I \
— DO 4
: nde g—t
g - 1l2 T T T T T T T =0
8 1 2 3 4 5 § 1
™ 1985 1986
Year and month
Fig.9. Changes of accumulated water temperature (open circle) in

broodstock tank and gonadsomatic index (GSI) of Japanese

flounder . Closed cirde and triangle showing mean values and

vertical bar showing S.D.
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Studies on the extrusion cooking of marine products
IV. Comparison between the SDS - gel filtration pattern
and the SDS-PAGE pattern of the extrudates obtained

under the different extrusion conditions

Masahiko Kitacawa, Toshiyuki Irpa and Shigeharu NosuTa
Hokkaido Kushiro Fisheries Experimental Station,
Kuskiro, Hokkaido 085, Japan

The comparison between the SDS-gel filtration pattern and the SDS- polyacrylamide gel
electrophoresis (SDS-PAGE ) pattern of the extrudates obtained under the different extrusion
conditions were studied. Raw material (RM) was the mixture of surimi made from Alaska
pollack (Theragra chalcogramma) and defatted soy protein (DSP) at the ratio of 70:30
(w/w), moistured to 60%. Ex150. Ex170., and Ex180 were extruded by a twin screw
extruder (KOBELCO TCV-50L, LD = 24) equipped with cooling long nozzle die, at 50
rpm withthe third barrel temperature of 150, 170. and 180 °C. respectively.

RM and extrudates were solubilized with SDS- urea-mercaptoethanol medium to analyze
the protein subunits composition by SDS-PAGE and SDS-gel filtration using Sephadex
G-200 with SDS- phosphate buffer.

SDS-PAGE gels of Ex170 and Ex180 were dyed uniformly and the origin of gels were
dyed remarkably in every extrudates. Myosin heavy chain (denoted as HC) was not observed
and a polymer which couldn’t permeate into the 1.8% polyacrylamide gel was observed
in extrudates. But it was not same as the polymers of myosin HC which is observed in
suwari gel. The original molecular weight bands observed in RM were not observed in
SDS-PAGE of Ex170 and Ex180. Certain proteins which had own mobilities on SDS-PAGE
were fractionated by SDS-gel filtration in Ex170 and Ex180, and as the fraction number

#WUES A 178 (19914 3 A26A ZH)
*FARROKBIFH 2 FEAFXKEFLFFAETRE Lo
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increased, the protein moved toward the front of electrophoresis.

These results proposed that the gelation mechanisum of proteins in the extrusion
cooking was different from that in the making of kamaboko which shows the cross-linking
of myosin HC .

X AME

AR LD CIHF LI Lo SDS - #U 7 7Y AT 3 FAABEHKEN (SDS-PAGE) 4% —vizBnT
E/ATEDGFESMCEMSE LI L2BE L, ThbB, =7 A A —Uav e 20w /it )
DR L S 073 LIH L@ SDS-PAGE~ % — viciiFR CRONAEHO G TREH 22 v A 7 Bo.s
YERRBOF, Far—fRicmsn, Lo kBBRASE L RESLD 2 LBBRES I,

EZPAMN—Da Ve PRV IEBIRE vAHOBRARET S Lk, BR-BETCOMTsSH
FERBDOHERE EPREMEOL TOHE, LEORMER LI OVWTRHT B4, ¥, Zok5am
THRECBT 2@ B EERT2BEORBL 2520, ABNTEEWTEEAZZE L A>TV 5,
LHL, Z0L5ABEICET 3 2 v 2 BOBRIC>WTRFHCBEH S hTE 6T, FEHAARSY,
A, ZOERE LT A M —Ya v« 2y F Y I/HEICBT 32 v A7 Bo¥H2rA~<5ZL %
B L LT, 150~180Cn 7 v+ v 7REICET 5 LI LAOERLREL, 7 2% v 7BiizET 5
2 v A 2HIoWTSDS-PAGE., BEUSDSHETF CoOXALEBIC LI HEHRH 27 7,

ES- W

1. BHoES
FEROBERUTEEFig. 11omLiz, A7 +7 57 ( Alaska pollack, Theragra chalcogramma )+0

Surimi

( Alaska pollack, Therugra chalcogramma )

Mixing with defatted soy protein (DSP)
Surimi : DSP= 70 : 30 (wW)

Adjusting moisture

—

( Moisture = 60 %)

i

Extrusion cooking

Note: The grade of surimi was
FA;processed and frozen in a ship.

Fig. 1. Flow chart for preparation of raw material -
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Feed port Barrels Die

{ Hopper barrel U Barrel 1 U Barrel 2 —” Barrel 3 “
Screw pitch  (mm)

| 40 | 30 | 20 | 125 ]

Screw elements

i F F F F FFFKJ?F F |[F|F

Length of screw (mm)

1 { 1 1 | | 1 1 1 l | 1 | | | I 1] 1 | 1 I |

} L] 1 1 1 I % T
| 100 200 | a0 500 | 700 800 | 1000 1100 |
0 300 600 900 1200

*] F:Forward screw element.
*2 KD :Kneading disk (12.5m thick disk % 4) .

Fig. 2. Combination of screw elements.
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Table 1. Conditions of extrusion cooking.

Temperature (C) Pressure (kg €if) Breaker
Extrudate Ssr ! plate: &
(rpm) . l‘igrrels and d_ifs e Materials Barrel and die
HB Bl B2 B3 DH DI D2 B2 B3 DH B3 DH

Ex150° 100 15 130 145 150 130 120 120 132 149 126 27 28 o
Ex170 ° 100 15 150 165 170 130 120 120 144 169 137 22 24 @
Ex180° 100 15 160 175 180 130 120 120 154 180 144 21 21 0

*1 Ssr: Speed of screw rotation.

*2 HB: Hopper barrel.

*3 B: Barrel equipped with heater and cooler.

*4 DH: Die holder.

*5 D: Die equipped with heater and cooler.

*6 Breaker plate equipped in die 1(D1) was a 50mm thick disk of 55mm in diameter with

twenty-four 4.5mm diameter holes.

*7 Ex150: Extrudate extruded at the temperature of the third barrel 150 C.

*8 Ex170: Extrudate extruded at the temperature of the third barrel 170 C.

*3 Ex180: Extrudate extruded at the temperature of the third barrel 180 C.

Note : Hopper barrel and long nozzle die were being cooled with water. Length and slit
measurement of long nozzle die were 500mm and 5 X35mm . respectively.

Y AOTBIL L EEE : M"Y oFEIc U, RS LU LE LY T L%, Z00.48 %M
L. 10ml®»2%SDS-8M BFE-2% 2-sAhs7Fb=%/—-n-20mM Tris-HCl (pH8.0)
e (LI, AIPA{LHE LBE) % i THE L, 100°CT2 SMmshE s 5ic SR cooks Ml it s &
Too AIEHE L7-RRIBRO—RE2AV T, 22 v 7 HEE RO, 2FI0KR D OFBHER £1500x 8. 20
SHEELTEL, LR 2 v A7 HREE RS, BOSEERNT ORI O 2 2 v ZEEICH T 5 HHE %)
RATEALR L L, BB LU LI LD & & (LR 100%Th - o

AV AIHEOER: FVASERRIE Y Ly PEOIC X D ER L, BE, 2-i8T =R %
apRBOs v rE R, B 0B TER LA, Thabb, THELARK. »5viE
DOMELTAON: LR & TR TIOBCARL, FRE1.0nlc 6.0m015% b Y 2 ¢ oEHEBHK %
MA, EHI5mOH20 #i0x TERIZI0 SRk ES. 1500 x g, 207 HEL58 LB EEDL, =
NIz 1.0mio INNaOH &z TAE(E L. €7 vy b3AZE4.0mi 2004 T 30 78 560 nmTRKEE % JE
L7e

SDS- 7 A3l : B 5 DA IR L, ML X €7 AR OB S RE(1500 X g, 205D Kk D@ bh
7o LW S - 6ml%0.1%SDS-5mM ) vEHEER (pH 7.2) 230854 (32x 20E) HH L. b
S (1500 x €, 20 MDIc L nidohi LR L X A i8I L, BIfIc L5 2 v A7 BoAE(kod
BEBRET S0, BT 22 v A 7HOMBEREZRE Lo +hb b, BEHTHORR o0& #ER]
Flepd a2 v A7HRBREEY Ly PEICIVER L, BOTHER 02 v BRICHT 5305 EEo L
B # 7 7 AROMBNE %) £EBICBIT 2R YL Lic, VWEhode e & Biic il 5 TR
H100%Em L, BICL 55 v A HORELLR R b ol Boh bl em (£ v 7ERE38
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—45mg) . H50LH 0.1%SDS-5 mM ) vEREEEE (pH7.2) TF#1L L7z Sephadex G-20044#
F4 (225mx 85 a) iz, FEALICAVAEBERTEN L, 777 Yavavss—T73nd o8
BL. #8750 280nm 26 2 BEFELME Lz, FEIWAEZBFIIOVTEY Ly FEIC LS EHE
BHOR VA rEOERL S REIUEMEREEL 1.8%+ V7 2 VAT 3 ¥4 a & B SDS- PAGE
o L,
SDS-PAGE : 5% %713 6 MEH & &1 1.8%407 7947 ¢ Fra¥ Mt WEBER and

OSBORN 590z £ V4T > 720 ¥4f8420.12% Coomassie Brilliant Blue R iz k> T\, ik
50%4 2 7 —n—T%EERRIC LD ¥ A OWRBERIC LS TV, 20T %ERP Ty L 2REF L

REBSUEE

Plate 1icEhEhoh#H LH LS, Ex150. Ex170, Ex180 /% Lize Zh &2 HHEAYICFHE3
5k, Ex150 &M, AL & HERESFRTE AL, —FE0 MR- THTTERIED ah i
ote, —Hy Ex170.Ex180 CTiREEHAH ST, #LE LAEICH-> THT LT {8t h T,
(7, 2oF v I/REOERICHV, HLELHEEE L. ExIB0 BV THRE BEL o I,

Fig. 3icif L Lol /) (widthwise fracture strength ) » ##7) (Lengthwise fracture

Ex150 Ex170 Ex180

Plate 1. Photograph of extrudate Ex150, Ex170, and Ex180.

Lengthwise
Widthwise .

Cooling long
Exu pdate nozzle die

Widthwise fracture fase
Lengthwise fracture face

Plane of membrane

Fig. 3. Fracture strength directions and faces to the direction of extrusion.
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strength) MEORRBEE R Lico BT LI L& LI LA @ICN L CRAICHE 1, &
Wi nd i LT ICBET 52 & L,

Table2 i2{8 S 7248 LIH Legotptt & X 078 &2 i pte L il 2 ol o s — A b FF v, B
. MR H £ 1E 0tk A5 Lz, Ex150 TR, B & BEET DI EER U L 7z - 7245, Ex170, Ex 180
OB B A AR O AT AL, BT D b Do W /L 2 fERTHE o L 2 D, ML LERIZEI ST
VB SR 2 T AR E Ao o E7o. Ex170 LExIB0 Oz = — A b v LIV S
WA ER Lo

Table 3 124 L LYo —8ig s, pH, BLUFBRBETR LI, =2A A —Ua v 79T V70D
RSO LVERED bhiho . BHIRZ v ¥ ¥ ZRED LRIV, BE (LE) . A& W
(&), pl LIRS L2 L@ oh, HREHEZ BT 2R L 2o70

Table 2. Conditions of extrusion cooking and penetration. fracture strength

of roast chicken. roast pork, and texturized food.

Temperature (C) Pressure Fracture strength (g) w
Extrudate Ssr*l Barvdls  Dhterils (kg /cf) Penetration ———————————— —— Condition of
(rpm) 31'2_33 B3—DH'3 — (g) widhwise Lengthwise L extrudate* 4
B3 DH (W) (L)
Ex150%5 100 130—150 149 -126 27T 28 11 283 243 1.16 X
Ex170%6 100 150-170 169-137 22 24 146 699 310 2.25 0
Ex180*7 100  160-180 180-144 21 21 131 766 423 1.81 ®
Roast chiken — = - = = 155 2740 146 18.77 -
Roast pork - - - - - 146 320 195 1.64 -
Imitation crab — - - - - 36 660 53 12.45 -

leg*8

+ 1 Ssr: Speed of screw rotation.

«+ 2 B: Barrel equipped with heater and cooler.

+3 DH: Die holder.

« 4 Extrudate condition on fibrous structure and continuity: X, no good; O ., good; @

excellent .

«5 Ex150: Extrudate extruded at the temperature of the third barrel 150 C.

+6 Ex160: Extrudate extruded at the temperature of the third barrel 170 C.

+7 Ex180: Extrudate extruded at the temperature of the third barrel 180 T.

+8 Texturized kamahoko in a shape of crab leg.

Note : Hopper barrel and long nozzle die were being cooled with water. Breaker plate
equipped in die 1(D1) was a 50mm thick disk of 55um in diameter with twenty- four
4.5um diameter holes. Length and slit measurements of long nozzle die were 500
mm and 5 %35 mm, respectively.
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Table 3. Moisture, protein content. lipit content. pH and color difference of extrudates.

Color difference

Extrudate Moisture Protein L ipid pH

(%) (%) (%) L a b W
Surimi® | 74.4 14.9 0.4 7.41 = = - <
rRM*? 59.8 29.1 0-3 7.81 = = = -
Ex150%3 59.7 28.4 0.3 7-18  54.2 2.7 14.6  18.0
Exi70™} 60.1 28.1 0.3 7.06 52.9 5.3 15.5  16.3
Ex180*% 60.7 28.3 0.2 6.96  39.6 9.2 16.2 6.5

.
«2
*3
*4
«5

The grade of surimi was FA; processed and frozen in a ship.

RM: Mixture of surimi and defatted soy protein (DSP) at the ratio of 70:30.

Ex 150: Extrudate extruded at the temperature of the third barrel 150°C.
Ex170: Extrudate extruded at the temperature of the third barrel 170°C.
Ex180: Extrudate extruded at the temperature of the third barrel 180 C.

APP DSP AM Exi50 Ex170 Ex180

[

SD5-PAGE( S # GEL)

Plate 2. SDS-PAGE (5% polyacrylamide gel) of surimi (APP)
made from Alaska pollack, defatted soy protein (DSP),
raw material (RM) and extrudates (Ex150., Ex170, and
Ex180). RM, mixture of APP and DSP at the ratio of
70:30 (wsw); ExI150, extrudate extruded at the
temperature of the third barrel 150C; Ex170, extrudate
extruded at the third barrel temperature 170°C; Ex180.
extrudate extruded at the third barrel temperature 180
T; HC. myosin heavy chain: Ac, actin.
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Plate 2icA¥ b9 #5+ 0% (APP)., BEAXG s v<7(DSP). 7% 7EH (RM), BV
$##LH LWEx150. Ex170. ExIBOD 5 %H Y 72 VA7 I F¥ AL 5SDS-PAGE -4 & — v 7 L1z,
WFhoB LI LSY, FECRohs (4> vES (HC) BBBahY, ¥4 LRE GkEBtS) 28
ELL{PREN, YLrPEBHTELVRGVBEEES A, £k, ExI0TR7 275, BIUBREKE
2 v A RO Y FHED b, BELBITFZEx1T0 & Ex180iZiF—Hic Rz h, FECRS
hi-BEHEOFTRERT Y FEBRRICBRE TS LA CE Aok,

Table 4 127 A {BIZHEL 72 FOEL L 40 LI Lo & v 7 Boftati, BUILE. 35 X 0 EINE &R L,
FoEl, FPLI LA S EUNRIZIE 100% L 20, AL 2 v A7 HihBiELRER s hi,

Fig. A1 Eft, 4 LI Lo ¥ Al L D GBS ha @G0 s v 2By vy PRI DERL
Py A RBE S — v ER L, LR LE LD BT 5 L e— 7ol MR A M5 20
ELvAz—vOFERES hizh o, £, RICRE Ad o229 BRI E280nm) 2 k3
BHAs—vE, ChobABRERER LA 6. RO Y A BAKBH % — VIR LcHC & Ac &,
FhEhGEishr i+ vE#A, Tr7FvEmT, KiKFg. AR LAKHOBFES ZHV 7 27947
¥ Aic L5 SDS-PAGE (it L7, & SICiill, BLTH LH LBHOEFIT~5TICoVTiIR, 6MEE
&1 1B HVT2IAT I FFrAIZL5SDS-PAGE it Lz,

Plate 3, Plate 4, Plate 5, 3 XTfPlate 6 Ic#hFhlfEH, Ex150, Ex170, Ex180® ¥+ 38
KEIVFEIN-ZEFDSSGHEIVTZIAT § FY¥ait53SDS-PAGE -4 8 — v &7= L7z, #Plate iZ
BT, DEor LR LUH LE L2, ERE A8V aBB T, withoik L  #ific

Table 4. The amount of applied and recovered protein,

and recovery rate in gel filtration.

Protein (mg/ml)

Extrudate Recovery
Applied Recovered (%)
RM. : 44.6880 44.5204 99.6
Ex150 ° 39.6006 38.8227 98.7
Ex]'!l:‘l. ! 37.9848 38.3758 101.0
Ex180 " 39.1020 39.8840 102.0

+1 RM: Mixture of surimi and defatted soy protein (DSP) at the ratio of 70 : 30.
*»2 Ex150 : Extrudate extruded at the temperature of the third barrel 150 C.
*3 Ex 170 : Extrudate extruded at the temperature of the third barrel 170°C.
+4 Ex 180 : Extrudate extruded at the temperature of the third barrel 180 C.
Note : Gel filtration was carried out on Sephadex G-200 with
0.1% SDS-5m M phosphate buffer (pH 7.2). 6ml of dialysed
raw material (RM) and extrudates (Ex) were applied to a
column (25mm i.d. X 85cm).
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Fig. 4 Elution profiles of SDS-soluble protein of raw material (RM) and
extrudates (Ex) in SDS-gel filtration.

6ml (38—45mg protein) of dialysates were applied to a column (25mm
i.d.x85cm) of Sephadex G-200 egilibrated with 0.1% SDS-5 mM phosphate
buffer (pH 7.2). The protein was eluted with the above buffer at room
temperature and eluate was collected in 3 m/ fractions. Void volume (Vo)
indicated with the arrow was determined by blue dextran and protein
concentration of each fraction was determined by biuret method. Fraction
indicated by arrow with number was applied to 0.1% SDS-5% PAGE and
fraction from number 47 to 57 were also applied to 0.1% SDS-6M urea-
1.8%PAGE .

RM., mixture of surimi made from Alaska pollack and defatted soy
protein at the ratio of 70:30 (w/w); Ex150, extrudate extruded at the
temperature of the third barrel 150°C; Ex170, extrudate extruded at the
temperature of the third barrel 170°C; Ex180, extrudate extruded at the
temperature of the third barrel 180°C; HC, myosin heavy chain; Ac, actin.
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Plate 3.

Plate 5.

LHE - EEIZ - GEARE

|| 808-PAGE
iflifi mmh:\”'hll‘nh\niullslﬂ

SDS-PAGE (5% polyacrylamide gel )
of eluates of RM in SDS-gel filtration.
The numbers on the top of gels were
the fraction numbers indicated in Fig.
4. RM was a mixture of surimi made
from Alaska pollack and defatted soy
protein at the ratio of 70:30 (w/w).
RMD was dialysate of RM and applied
to SDS-gel filtration. HC, myosin
heavy chain: Ac ., actin.

SDS-PAGE (5% polyacrylamide gel)
of eluates of Ex170 in SDS-gel fil-
tration. The numbers on the top of gels
were the fraction numbers indicated
in Fig. 4. Ex170 was extrudate ex-
truded at the temperature of the third
barrel 170°C. Ex170D was dialysate
of Ex170 and applied to SDS-gel
filtration. HC. myosin heavy chain;
Ac, actin.

Plate 4.

Plate 6.

Il
| i
sos-mawm.)iiu;‘ W!m

SDS-PAGE (5% polyacrylamide gel)
of eluates of Ex150 in SDS-gel filtra-
tion, The numbers on the top of gels
were the fraction numbers indicated

in Fig. 4. Ex150 was extrudate extruded
at the temperature of the third barrel
150C. Ex150D was dialysate of Ex 150
and applied to SDS-gel filtration. HC,
myosin heavy chain; Ac¢, actin.

SDS-PAGE (5% polyacrylamide gel)
of eluates of Ex180 in SDS-gel fil-
tration. The numbers on the top of
gels were the fraction numbers indi-
cated in Fig. 4. Ex180 was extrud-
ate extruded at the temperature of the
third barrel 180C. Ex180D was dial-
ysate of Ex180 and applied to SDS-
gel filtration. HC. myosin heavy chain;
Ac. actin.
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Plate 7. SDS-PAGE (1.8% polyacrylamide gel ) Plate 8. SDS-PAGE (1.8% polyacrylamide gel )

of eluates of RM in SDS-gel filtration.
The numbers on the top of gels were

of eluates of Ex150 in SDS-gel fil-
tration. The numbers on the top of

the fraction numbers indicated in Fig.
4. RM was a mixture of surimi made
from Alaska pollack and defatted soy

protein at the ratio of 70 : 30 (w/w).

RMD was dialysate of RM and applied
to SDS-gel filtration. HC. myosin
heavy chain; Ac., actin.

1l 4

SDS PAGE (1.8 #GEL)

SDS-PAGE (1.8% polyacrylamide gel )
of eluates of Ex170 in SDS-gel fil-
tration. The numbers on the top of
gels were the fraction numbers indi-
cated in Fig. 4. Ex170 was extrud-
ate extruded at the temperature of
the third barrel 170°C. Ex170D was
dialysate of Ex170 and applied to
SDS-gel filtration. HC, myosin; Ac.
actin.

gels were the fraction numbers indi-
cated in Fig. 4. Ex150 was extrud-
ate extruded at the temperature of
the third barrel 150C. Ex150D was
dialysate of Ex150 and applied to
SDS-gel filtration. HC . myosin heavy
chain: Ac. actin.

Plate 10. SDS-PAGE (1.8% polyacrylamide gel )

of eluates of Ex180 in SDS-gel filt-
ration. The numbers on the top of
gels were the fraction numbers indi-
cated in Fig. 4. Ex180 was extrud-
ate extruded at the temperature of the
third barrel 180°C. Ex 180D was dial-
ysate of Ex180 and applied to SDS-gel
filtration. HC, myosin heavy chain;
Ac. actin.
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k38 v s HoR TROMOELRIR WA >y FRHZ 2V TIREISS], 532 i4> 0 HCA, B
FETCT 7 F VHEEH Lice WFho@Eg L RHBROBEOBRELE- 2 v~ 7Hi pEES i, E
x 150 THESFE]L, 53T X A ERAER S F — vICBWTHEBTEES - $ 4 v v HC LAEABHAE I
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EBBRICEBEOTHAL, SESEABBE LR 2 v 7 AP ES LR, Sl ipshr
zkizkBAb o L#EERE R,

Plate 7. Plate 8, Plate 9. ¥ LT Plate 10ic#hF hlitkl, Ex150, Ex170, Ex 180 @ #'/ J{if}
ICEDAEENAEFATSETETO, EMERERL 1.8%+ V7 2VA7 3 Fia vz SDS-PAG
E&—v #5 L, B CIRESF49:65TE T4+ » HCOBEA S v FARD B, WTFhoEg &
rahiiBBTEAVERSRED Shitdh 57, Ex150 TR CRE Shic : 4> HC OB v
FRr@ESshT, HCofro L FT@E< a3 haMorBBshiz, YrEmicdFE LR SH
1 8%FEVT 7YAT s Fradhict BEITEAVWRSTHRIOERAED biviz, ¥z, ZORFTHS
RESES ORI, ROMEHETT 5 Lo b, EOBMEREAA FHY -4 (Vo) HiET
baLEERShk, Ex170, Ex18008 & s AERAGER L1,

BEST g, A boFIET VA AWK 00 BRICHT 5 HRERs ¥ 7 HoE(iconT
Bt L, A AREO#N L EBICARRO 4> YHC PIEES L TEOERBEER T L, £/,
i4 v vHC nSE&EMizEy {4 v vHC OB oahs—HT, 72F Yzl A FEA LiwZ
LEBELTWS, /A ML—Ua Ve 9 R Y ZBVTHR, 20L5 50V HF0% ) BRI HE
Xh3 A4 v vHC OFBRHESHELTVAVI E, E5KHC SREOBIRE v FEBRE L2
RIZENS, PEFIOBESLER s A= AL TEVASBEOBSE L TVWERD EELBNE,
4@, Sephadex G-200 # VT Al %47 o228, i 4 ¥vHC 20l L0 G FREFoMS &k
CEET B LA TEE oty SHIE, EBIEFTFOE Y ATHEFETES Y AR, GRECFRES
ANAT 2R, A FHETCHERCES YA EERL TPy AMERET Y 2 &, BERUTHESRERE 7 »
T I —FOGHFAESHALTI I LR THS EE LN,

AP KT FIEHE CH 3K EMMEHERETDFIHMEFE GRERH L RAHMOHLER R
B — i, SEAEFoREICET 2EH L EAAMOBEFR) k- Tirbhis,

£ 1

Ar b LTV EIHERE S v 7 2 BRELEGDEZ v F v /EREL, 150~180Cn 2 » %~
FHREETE O L Lo #EIREEL, 7 o % v Zlikic i 5 5 v < 7HOEE)IZ>WTSDS -
PAGE, SDS -# /i & 28E 277

1. 29%v 7% LT3@BEO-LABE (1 La~3-va: 130—150C, 150-170C.
160~180TC) #FEL. B on7f LB LWEEThFHEx150, Ex170. Ex180& L7z, Ex150 i #8%
{tARBTHoh, Ex170, Ex18013EBILRIFTH o 120

2. FRBITFVWThoMLELHEL2 %SDS-8MREFK-2% 2-2A4Hh 7T =8/ —n-20 mM
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Tris-HCI ## (pH 8.0) #4537t E12 100% &7 L. AIB(ELARAF20.1% SDS-5mM ¥
BT (pH 7.2) AV ERicBWTE 2 v 27 HORE(LRRoh i o,

3. FE LI LH L SDS-PAGE 2+ 2 L, FECREshABF0s TR EFo2 v 7HD
v FAEx170, Ex180 Tizio s+, kEpita s » oS o—HizREa s h, REBEtaS 2 % L<
WPREN, ExI50ik, 4 Y YHCHRONT kBBt SHE L RS hcfhiz, 775 vl
fRAT 2 o227 koA v KR bR,

4. v A7ROYAMEEH S5 — ik, T LB L E S cHELERR S had o, ¥ A3
M kD i S ho A7) % SDS - PAGE 128t L 265 R, FOR Cid &g e ko< v FAigEE b
A%, Ex170, Ex180 Cix&#li iz v v o—H oy xh, BoES oMMy, £oRaiing skt
AHE~BE L, 2OZ k6 LI LHO SDS-PAGE itV T+ Ad—Hicpfaxhdni, X
ENBEE L2 A2 HEES LR, iR Rashs o LSO,

5. =AML=V av 2%/ TRLAAHLELGICIR., 1.8%#HYVT72VA7 i Fyadag
BOHTIAVWESTRAOERYED bht,

6. =2AMA—Ta V2 yFVICR, Ar b AFETIALIEBPICEZS 4 vHC DR
RESS, HC 02 REOBEL <~ F1SDS-PAGE ic BV THREIhA» -2 Z ka b, RIHGO
BELaBRhsk s h=ZXrCsvAs7HOBEEPELTVIEDLEL BN,
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Abnormal Japanese flying squid, Todarodes pacificus
STEENSTRUP, Wwith a short mantle

Tatsuya TAKAMI
Hokkawdo Central Fisheries Experimental Station,
Yowchi s Hokkawdo (046, Japan

1 ABMOFHIELT, AERTRICEAEELZE >4 (KM -%E 1960 ; S5 « il 1974 ; Jb5
« Tt 1975 ; /A 1975) . WS (R -dul 1974 ; &/ 1981 ; OKUTANI and
KAWAGUCHI 1981) & &\ it 44 ( OKADA 1938) LTWa b o Hbh T3, AfiE T, A EED
HWAL A AXPBE N0 TEORMENEEMEIL~<5,

ZhemAan 24 #id, LRSS RGBTV 8 DI L D FER1982E7 H228 (2 . LT
BAA, B) | 1990¢E10A31H (1, BAC) M hx (Fig-1)o EAOHE L4 -EEL,
10% -+ =Y vERCEER, AEFR, ME, 5, HLRBOBIKEHA~7% (Table 1) , 7. BX
CLABFIcEmBE N AL A4 5 | BEOFIER R LB L £ 88 RE L7,

wWHhofkd AERE AN FR T, FRCEEcECoBEESZY o, BIRORRAER
OERzidS 2, BoPItERk0boRBH bRk ok, BEAREOARARICI—EoRBL BV

Fig-1. Abnormal Todarodes pacificus STEENSTRUP, with a short mantle (dorsal view).
The specimens were collected on July 22, 1982 (A and B) and October 31, 1990 (C).
The mantle of the B specimen was cut ventrally and opened.
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Table 1. Measurements of abnormal Japanese flying squid, Todarodes pacificus
STEENSTRUP, with a short mantle.

Dorsal mantle Body weight Fin width

Specimen Date Sex
length (mm) (g) (mm)
A July 22, 1982 Female * 146 243 114
B July 22. 1982 Male 147 183 116
C Oct. 31. 1990 Male * 166 212 123

* The sex was determined by examining the copulation and hectocotylization.

TRIEA LK E S OWHB LA TV, £/, BEAB, CoOEHNRIZERLL TV, LEn k) ZHE
MRS, ZhooffERAL 2 2 LAEBELE,

An A4 AONERELGE:OME GE 1978) Kk3 Lk, AEFEAZAEFLH22Tm, 210m,
219mNBLIc, FMED IWEEAOGFETH S 2438, 1838, 2128 L 4B, ThicH LT, klxost
EKXEZIL 146m, 147Tm, 166mTH D, MFEL» 6E A Sh554EFRE L ) £ F h8lu, 63m, 53 miE
Mo, ¥fc, TREDAA AL HOAERRICHT 2RBOHSEENREH 0.78, 0.79, 0.74TH 0,
ZOAN AL LERFICHES W Bk © 0.57 UHERR 219m, BE 125m) L ZhECHEShTVS
0.49~0.58 (WORMUTH 1976) &lt#e+ 5 L. Zh b 3 A MIEICN LT AEWR G ) o, Lit
PoT, ZhoDnAL 21 AREHLEECE~THER EVW L EZ WD, ZhETKAXRCRABRLZH
HEixnd, AR BT AAERIECAL 2 HORPOFLEL LIS,
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67033, NSMT-Mo 67034 CREEZhTW3,

X L]

AR - KHEBEE (1960) AETRCAFZL AL 242 BELETF  22(4) 109-110

TFBE - WILFEE (1974) RA2 i ohHHEE2H BAP#®ES 25 99-102

jek C-EH K (1970 AEIRICBERES AL A4S 2 JLKRAS 32(2) 16

FE SF (1978) AA 24 20K« FEMGRIC>WT JLkBF#E 43 33-51

LARES (19756) 19744, B - HHBK CRBEz 22, 304 2Bz 20T ERARPH 15
9-13

HARE - hIFR= (1981)  (BEHRE CEH S W fF4 »Biz>w T TRAHEABSR 20 10-22

OKADA, Y.K. (1938) An occurrence of branched arms in the decapod cephalopod, Sepia
esculenta HOYLE. Annot - Zool . Japon., 17(1) :93-94

OKUTANI,T. and KAWAGUCHI, T. (1981) Malformed tentacles in Todarades pacificus.
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A new tagging method for pacific saury,

Cololabvs saxra ( BREVOORT )

Yoshihiro IMA1 and Haruhiko NARITA*
Hokkaido Kushiro Fisheries Fxperimental Station,

* Research Vesse! Hokushin Maru
Kushiro, Hokkaido 085, Japan

W e OBEBBIRIC OV T, 1931 ~ 1974 Ficdbima v K E AR S, FILK KEWRT A0 B,
KUOE, Vv rRALEACTERLTWALE, Lal, vw=0@irHEELed <, AkLEo

ERTVhnic, EREFOEFEHEL FCBVTHMEIBI AT VW, EE 51, +v~0 BRI

CTREMSA TV - BB 2B T, RSN S Z L odhr W E#E ERa 0T, 2 OB#
Hi &8N T 5,

BB LT, BERRMCHE I 1o Y7o o 7o b s ST S B K BB B AR LR L 0 R A A (L IC R
BEe&T 5,

Fig. 1. The saury with a tagg(A)

and the tagg (B).
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R LEE, 7725 7BOBRTE M o v B TRBCEOTERETIRTHR CH 3
(Fig.1), BRAZIPLIZADHVFRT, HEH10m, FEH0.5~1.0mTH5, EMoEFI L 5
BEORBER Choiz, 71 e YERLERTEORICHEE T, To—mEF 1 o YA TERIIZELL,

BRAORERRICIEBRS (BPEEHFOBENR, @L34n, @M e vyF7R) £AV,
EFORTHEHEET7 A5 7BOFIZHv e — 7 TEYF, - B80EErRECTES LS C L,
¥, SEORKTIR, ABA (FR20.0~31.0mA) XL ESINSMCHEEL T, KRBT
SRIICHA3Tm L d8m D@2 BEAVTH v =0 E 2R A4, FEDROBR» o HE3TmoO M@ E
B,

BERR RO T, ) (19:20 ~03:00) | FEFEFEN LB ER L TR E AR IC AT TR 2 4
h, BRE» SBETRAEK, MTF52 k020, o UHEEH» SRV LTEV By
vEBERL, Bl e, K0T, AECESLAVES CEEELAV AR SEER LIS X BT,
MrEs otk FRCBhATZVESCBH, CORBER -, WBETE R
ALTIHROHE DV ZVEHEO > CHRICL VKB ZRR L, WA, SRAESE £ ToMIC,
ERAE/EMCHC IS CHELLY S, 7 r vEFRFZRERC L THM»r sASCEHALER 2
L, TOBE, AFHfbicMizvE 5 IcEE L, Tok, RSO L TERY v~ 4@
BaskL, BREARL Y Y TR - CHIRE. 2R 5 Bl L.

BRELUER
19904 7 H17~28, FEFIEO M4 40° 30" ~46° 28’ N, 149° 23’ ~159° 38’ E offgikic s\ T
PR AAT RBERIRA (214 ¥) 10k ) ERAKARET V. BIATH 5T0RO» v ~ & HE L~
(Table 1) .

Table 1. Release data for saury tagging in 1990

Date Position Number of fish Number of
released releases

July 17 46°27"N 159°3T'E 83 8

18 45° 307 158° 23" 24 3

19 44° 32’ 157° 15° 41 5

20 43°29° 1557 38’ 366 12

22 41° 33’ 151° 427 21 3

23 41° 32° 151° 40’ 24 6

23 40° 31" 149° 23’ 3 2

24 40° 33’ 149° 24’ )

Total 570 41
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TANHCEELEY v~ 6E23.0~340mBich D, KRBONEH52% Th o7 (Fig. 2)o
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044 ]
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Fig- 2. Body length frequency of saury
caugth by the drift gillnet on
July 20, 1990.
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1) MERH (1975) +v~o@E#EkK HiAkHF=-—= 9 1-4
2) MWER A977) v ~oBEEHE L-—E#RE SHATPER 37 10-24
3) SHEAL - FHRE (1990) E#rv~oREL? IEBARE LY 64 2-3
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