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Otolith and scale characteristics of Pacific saury, Cololabis saira,
based on otolith type, in the eastern waters off Hokkaido"'

Yoshihiro IMAI*?

The characteristics of otolith and scale of the Pacific saury, Cololabis saira,
collected in the eastern waters off Hokkaido in July 1986-1988 were examined. As
a result, otolith patterns were divided into six types and were similar to those of
saury living in the adjacent waters of Japan. Types having a single transparent
band on otoliths occurred abundantly, but a type having two transparent bands
occurred a few. There were, however, annual and gecgraphical variations in the
occurences of type. Additionally, analyses of the relationships among each type
from the otolith and scale characteristics suggest that two populations of saury,
distributed in the adjacent waters of Japan, exist also in the eastern waters off
Hokkaido.

#® B

4+ v= Cololabis saira (Brevoort) 3+ & L TEEL SHFILERAEO K FHFEEHT
wEshAEENCEESAE TS S,
FREICOVLTREEYH 5V IEEEYFHCHZ C OMELSEShTVAY, Zhoid,
BEPER SN THEOE ST 5150° ELIBROR R ED SilifclRoh Tz, 19706
RBEECHRIBAI° EfREE TEA D " ¥, hEORKOEHNHPIT EE TOHRERD
EMERDBE O X I IciE -, ZORE, ILEXEFED, ShRAEFICA T2 =
OEGEBREECEEREMLEVIIHLOMITR-TER Y, LhL, fEAOHEEE
Rk E LThawie, it omsic ot s8EI LW TRFHLAIES
hTwa,

AHTIE, 1986~19885E0 7 Hicdbitfli R O S TIREL 104 v < OELH % % Ok D
SHRUEL, BEAEIC L 3ERBLUBOBIZTIcH T 2 i~ LW TR L. 13,

HHEES  A229 (19934 4 H16HZH)

=1 FHEo—HIIMIBEY ~ WA aTRS (19804 3 A15H, HE™) TOAREEL 1.

= 2 db#E TR KER SIS (Hokkaido Wakkanai Fisheries Experimental Station, Horai,
Wakkanai, Hokkaido 097, Japan)



2 SHAEIL
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1986~19885ED T H1240°30" ~46°30" N, 149°28" ~159°30" E DfE#ic BT, %
IKEEASREHAMILREAL (2141) Ik EEBRBTY v <2 RE L. BRI omh
S, BEHET OSBRI S L THE D Sh T akhREFIc#sE  E-TO
TR EY H21~34emD6TIE K (Table 1) 3R L TH 2,

Yy v = OIS SEGOER AR L TikiRokic BRICIR S, & 5oy
Mo%E 2~3K, FIMLTT L ¥3—hizl, ThEhBEEEICHEL 2,

EfRBLUBMOBTOFHIZ, FEEEFER O TREBETITYL, ZicEFESHEY L
TR ORIE AL EMEICHE L2, T 2T BHEDPLOHE D & EA0HE E (Pig
1) iVt duld S0 E TOMRE (Lik, BERERLHNT ) BLUBEHE, B
b3V EHBoNg E TolRM BHTER) £ 470X —F—2HVT1.71,00

Table 1. Collection records of sauries examined in the eastern waters off Hokkaido.

Sample No. Date Location No. of fish
Lat. Long. examined
1 July 12,1986 46" 30'N 159°30'E 28
2 13 45°28" 158730 28
3 14 44725 157°27" 13
4 15 43734 155728’ 27
5 16 42 31" 153°28’ 23
6 17 41°31° 151°27" 12
7 18 40°31° 149°28° 30
8 July 18,1987 46°30° 159728’ 21
] 19 45729’ 15829’ 28
10 20 44730 157° 30" 31
11 21 43°31 155°31" 1
12 22 42°29' 153730 1
13 23 41°31° 151°31" 22
14 24 40730 149733 13
15 July 18,1988 40730’ 159° 30 24
16 19 42°30° 159° 30" 48
17 20 44" 32 159730 47
18 21 45° 30’ 159° 30" 43
19 22 46° 30 159730 48
20 23 45° 30 158730 50
21 24 44730 157° 29" 44
22 25 4327 1557 26' 27
23 26 42'33' 153°26' 48
24 27 41° 31" 151° 24’ 22

Total= 679
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Table 2. Annual frequencies of otolith types of saury in the eastern waters off
Hokxaido in July 1986 —1988.

Year Tvpe 10 Type 20 Type 21 Type 30 Type 40 Type 50 Others Total

1986 3(1.8) 5(3.1) 9( 5.6) 14( 8.7) 127(78.9) 3(1.9) 0(0.0) 161
1987 8(6.8) 4(3.4) 22(18.8) 33(28.2) 46(39.3) 100.9) 3(2.6) 17
1988 4(1.0 2(0.5) 93(23.2) 201(50.2) 93(23.2) 1(0.2) 7(1.7) 401

Notes:Figures in parentheses denote a percentage of each year. Others means a group
having the incomplete otolith.



Fig.1. Light micrographs of typical otoliths of saury in the eastern waters off Hokkaido,
1986—1988. Solid line indicates a line for measurements.
A : Otolith (so called type 10) from 27.4em in BL on July 18 in 1988. B : Otolith
(type 20) from 27.7em in BL on July 23 in 1988. C : Otolith (type 21) from 31.3em
in BL on July 24 in 1988. D : Otolith (type 30) from 28.5¢m in BL on July 15 in 1986.

E : Otolith (type 40) from 29.5cm in BL on July in 1988. F : Otolith (type 50) from
29.5¢m in BL on July in 1987.
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Fig.2. Schematic diagrams showing otolith type of saury in the eastern waters off

Hokkaido in July 1986— 1988,
OZ : opaque zone. TR : transparent region. ST : semi-transparent zone.

TB : transparent band.
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Fig.3. Relative composition of otolith types of saury in July 1986—1988. Sample No.
asin Table 1.
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Fig.4. Frequency distributions of the otolith radius (white) and the transparent band
radius (black) of each otolith type of saury in the eastern waters off Hokkaido
in July 1986—1988. The transparen: band radius mean the distance from focus to
a transparent band or region, or a semi-transparent zone.
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Body length, condition factor and gonado-somatic index
characteristics of otolith type of Pacific saury,
Cololabis saira, in the eastern waters off Hokkaido*'

Yoshihiro IMAI*?

Each otolith type groups of the Pacific saury, Cololabis saira, collected in the
eastern waters off Hokkaido in July 1986-1988 had different characteristics of body
length, condition factor (CF) and gonado-somatic index (GSI). Thesaury, which
had the same otolith feature as saury in the coastal waters of northeast Japan dur-
ing summer and autumn, was smaller in body length than the saury in the coastal
waters. In addition, the saury having the same type as largest sized groups of saury
in those coastal waters indicated low GSI value. For each group of the otolith types
of saury, the mean values of CF were high in northern area, but low in sonuthern
area. GSI showed high value in both males and females in the southern area of
latitude 42°N, No marked differences were observed in-the body length frequency
by locations. Furthermore there were no significant correlation between CF and
GSI.

W

BIEY T, 7HicdtEBEESEHEICSTH T 54 » < Cololabis saira (Brevoort) OHF
Bl#k%, BHBOEREGLOMRICL ) 6 >R (108, 208, 218, 307, 40%!, 50
B) wkBIL, BBELROHAE#OHFEEHE~T.

HAOBOHE TSN+ v <OHATARPHIEL L3, BERHEEHS,IzTS
HDIEEE LTHLS hoikbhTHE D, SHOEMFIHEShTVE Y, L,
FEc It O A AT 54 v =ico LT, BEICHMT 2HEY 30ul, HRPE
ORI AY T & icEYE AT L ISRV, flfioaBod 2 i~5
C&id, BARMEXhZ Y y=fEICL - TEELERWH L LA TIREL, JLBEK

HXES A230 (19935 9 H24E %)

= 1 FHEO—AIIWIBEY v HiRGRS (198953 A158, #HEH) TOERELL.

= 2 JeiE T EAKERERE (Hokkaido Wakkanai Fishieries Experimental Station, Horai,
Wakkanai, Hokkaido 097, Japan)
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Fig.2. Body length frequency distributions of saury

examined, collected in the eastern waters off
Hokkaido in July 1986—1988.
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Frequencies of otolith types in each body length class of saury in the eastern
waters off Hokkaido in July 1986—1988.
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Frequencies of otolith types in each condition factor class of saury in the eastern
waters off Hokkaido in July 1986—1988. Symbols as in Fig. 3.
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Fig.5 — 1. Frequencies of otolith types in each gonado-somatic index class of saury
(male) in the eastern waters off Hokkaido in July 1986—1988. Symbols as
in Fig. 3.
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Fig.5 — 2. Frequencies of otolith types in each gonado-somatic index class of saury
(female) in the eastern waters off Hokkaido in July 1986—1988. Symbols
as in Fig. 3.
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Fig.6. Comparison of body length frequency distributions between the otolith type
groups of saury in the eastern waters off Hokkaido in July 1986—1988.
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Latitudinal changes of condition factor (CF) of the otolith type groups of saury
in the eastern waters off Hokkaido in July 1986—1988,
CF=body weight (g) X10'/ (body length ; cm)®.
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Fig.8. Comparison of gonado-somatic index (GSI) frequency distributions between the
otolith type groups of saury in the eastern waters off Hokkaido in July 1986 —1988.
GSI=gonad weight (g) X10°/body weight (g) .
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(A, BB, GS 1 IcBUI28EREMOHBHAICESTE, ChoofliGixthaei

25, ILEBEREOMESIHHT Y v ~OEELROEMBHERO LS IcE LH1:

(Table 1 )o

10810208 13, /IR EPPPhE VLR OY 4 X T, ML bICIPSEH4.4901F & &
{, DI LA LHHEMBEA (GS I40.39LIF) EEKBBB (0.40~0.99) TH -7, 30

BIE408Z, KEDOFRIGPAHBMOY (X T, PElEOEVSDP5.00L LoFuv b0
b0, KBFA « BEAFREETE (1.00~1.99) TH-7, 21BIP508L, KEfL
FABRDY A IHE L, EHEOEVLOPHVLDOAHD, 21BHSKBBA-BER
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Table 1. Characteristics of body length, condition factor and sexual
maturity (female) of each otolith type of saury in the eastern
waters off Hokkaido in July 1986—1988.

Otolith Body length"' Condition factor*®  Sexual maturity™’
type 10 5 L 1A

20 S—M L IA—1IB

30 M-L Li—~H IA—M

40 M-L L—H IA—IB

21 L—-LE L-H IA—M

50 L—LE L—=H 1B

* 1 S:small size(20.0—23.9em in BL), M:middle size(24.0—28.9¢cm).

L:large size(29.0—31.9cm). LE:largest size(more than 32.0em).

L:low condition(less than 4.49 in CF). H:high condition (more than 4.50)
[A:immature A(less than 0.39 in GSI). IB:immature B(0.40—0.99).
M:maturing(1.00—1.99)

* %
(I o
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Fied-ERE—H LI HhSEILHTTERNPELULO K EEHERRICOTT 5 KR
(BFAEBOEAY Offtt % bo8F) 13, BB THLEHMESIATVWEY, Lil, X#
#O2IR Oz, GS 14030 FoltfEksstaE, HRLTOALERP»S, 7HcdbimdE
HEOMEICamT A RRBE OARHIZ 3, RALERKOEET S EMHLHEN 12,

HAMRICSRER QU B 2502 B~ RR, 308, 40818 U218V Fhs,
AEREA343° ~44° N &880 L TILAVKIB TE <, Bl TEL, £/242° NEIEOKRIET
RADHEAIZEEDB VW EHHSHEL -1, ThiZ, LRIz b7 5 hhASERE
ICBEWVT, 6~8 Hic¥ v v OGS OKEIC X 5BV AR L, KBS OINGE
FAEANE ER S, RBESILAIIRSELS LB L LBESY Oty & —H L1,

EEARE XV RLZZFRI-VWT, HESY 3, AN OEEER~ O LB
B ARERNGEEERM LR TH A LTV, AFETE, HETS 2 b
YREDBERBEIT->-TWEh -1 &M, v OIRRE & B & OBRic-»
THENGHRTRTER VL, Lbl, BLELRE OB cHE: LR SRICEECX
HBVBRDONEp e EEEBRTEE, BT 5 2 b v EOHEOME S hREGES
FEHSDORANKKY TH 2 LR oltifkid~kale L= @A, #Eillick ) ZoFESER
WLy, SELROINSEICKBIcLZERSBELLbDELELIONS,

WHHRIC AT B4 v <OHAHKD S b, 108 &208), 3081 L4085, 218dFzhehB
KOROMRIC T 5 RO/ NEIB O TIEE, KEE, HREBHOHLAREIFUL TL
V. LT, BREGICHREZHE L ER SR TRELCARGE BERBAL0AE
LD bPEVT EMbh ot —, BRI OSHRO B OFRERLEEL SHFCT
BRI RS St CliE S h 2 B o KEMR & ICHBIBEEYS S 2 LG s h
TL“%B)U

oD Ehs, LEEEEMES ORI, F0IFEAENERREEDREPEEY S
KL bDT, HEHSUFICAEDELHEAELE L THEDHRITL IO LTS



It ERN s 2EREN0Y yvO&KE, EESE BKRE 23

Nz, cOELR, MEENEY Yo RE L TOASERRESO—EY v oL vE LY
Pennella sp. OBERRERS L, FEATED ShbATRI T 5 BBRIERAL
TWBELAEE#ESY, Nagasawaet al* BLUELSY ORBET /T E60TH 5.

4 v2DBEAE2FOEELSER(LT A C LBHBIBETH LY, 5% BREF 0L
YIRS £ BRI IBERS B C Stk b, BEOBEPRE~OMARRET S LRHTE 3
bOEEZ S,

3 )

1986~19884F 7 B ic it #m & HBih &40° ~47° N, 149°~160° EOMRTIRE L 124 v =i
-2\WT, EAEGicER, ElEs L UBRBEEEN KBk 280V R L,

1. BELROEEK 108 & 2085524 9enll F TI0RIA K /& £, 30B! &408)4527.0~31.
9cm, 21%9 & 50894329.0enkl £ T, HFEH SUFICTFEELULO KFFRRED STl Tl
shagBhbhsneEzons,

2. HERSFEIZ10B & 2050454 4901 F &5 <, 30B, 40%, 21%E & US0RIAEVGEEPE W
BiETH - 10

3. 10%Y, 20%Y, 50TAsK#EE (GS 1450.99LUTF) T, 205, 408, 21FIHHKIMBEP B
HITE (1.00~1.99) TH -z, LBERTHE IR, FEFL SEFICENDHLHLD XF
EnREORARH EELRAEL T 3 fB IR BT EESTFE L 1.

4. BEAROERRICIIMEICE BBV - 12485, HSGE 1343°~44° N £ b JLfikigT
M, MK TED - 7o Ffz, 42° NP OKE THRIMOBEA S BEES S - 1o HETE
DOIEREEEE G S 1 & OfIc (ZEAB A HEBIRGER 3750 > oo

X ik

1) 4##%  bEERdSIcB 3HEREA LAY yvOHREBOSY, JbARTHE. (43),
1—10 (1993)

2) EEE— . HRokbodadv=0#EaL—va HliE- 1. JLkPEE. (16), 1-12
(1957)

3) BME—  HLOWRO S A4 v <OH# Ea L—v 3 Y- 0. JukTHEE. (20). 175—190
(1959)

4) BHEZ W-HAECX2Y v 70HEaL— vz YHEEOMTE £ OkE. HOKkFREL  (16),
41—-64 (1960)

5) BREE LM x REEZ, LOF— LEB— BB tRAATECBI Y vy Ol
dbsfh. JeA7kEEMSH. 38 (2), 126—138 (1987)

6) AFEZE : BkE L L TRl 3~ AFEOMEIo>VWT, HbkPiwE (7)), 1 -11 (1956)

7) /g % dbATEICBY A4 v 0. dLAKEILETEESE. #5158, 353-381 (1977)

8) /v % HibEXICBI A4 MO L ERAOMMBRE $bKBEEL (7) 70—
102 (1956)

9) SEBOKERRICAT : MI6E 4 » P RSHE (1987)



24 S

10) #HBE— EIRM, NIEE  LECFFECBY 24 v vOEMBIFER S AR R, PR, D
Lot #UKBEE.  (52), 17-27 (1990)

11) Hatanaka, M. : Biological studies on the population of the saury, Cololabis saira
(BREVOORT). Part 1. Reproduction and growth. Tohoku J. Agri. Res..6 (3), 227—
269 (1956)

12) fBE—  LEAFERY » v OELERBORBRIRRT. SALKTEEL. (41, 1 -70 (1979)

13) SHFEL  HEPSOBBAAE RS 4 @R TFRlic->WT. PWEY » <=HIF5EHEESHE,
HbkER, 171-176 (1991)

14) BEftL. GH¥E—, i fF: 1983FCHEEs LY yvEZF A vt T, dkERH.
41 (6). 221—234 (1984)

15) Nagasawa, K., Y. Imai and K, Ishida : Distribution, Abundance and Effects of Pennella
sp. (Copepoda : Pennellidae), Parasitic on the Saury, Cololabis saira (Brevoort), in
the western North Pacific Ocean and adjacent Seas, 1984. Bull. Biogeogr. Soc. Japan.
40 (5). 35—42 (1985)

16) ENREA, /MR . BFRXK, GISIE  198MECB I AHEMEME~ 250 v v~0OF
AR, HLKWHIRE.  (47), 37—46 (1985)



JEkERTE 43 2535 (1993)
Sci. Rep. Hokkaido Fish. Exp. Stn.

HUMBEO 2 FEAEI v TOERLEEHBEER

%o o ', FOE X B, E AN B ORT

Ecological study and transplanting experiment of the biennial
plants of Laminaria on the coast of Isoya, Suttu,
southwestern Hokkaido, Japan.

Shin-ichi NABATA"', Eiji ABE*? and the late Masahiro KAKIUCHI*?

The ecological study transplanting experiment of the biennial plants of Lami-
naria in Isoya were carried out at the native coast and Oshoro Bay from 1985
to 1988. The renewable fronds of Laminaria were small in size as compared with
the unrenewable ones. The second year fronds were grown luxuriantly in deep
reefs. According to tagging method, 9.5% of the first year fronds were survived
during the period from November 1985 to June 1986, growing to the second year
fronds. While, by density method, their survival rate from September 1985 to
June 1986 was calculated to 13%. In the transplanting experiments, the biennial
seedlings from Isoya showed the highest renewal rate, which, above all, was
resulted from the late outplanting and the cultivating in a depth. The seedlings
of Laminaria religiosa from Oshoro Bay did not renew. It is concluded that
the longevity of the biennial plants of Laminaria in Isoya is due to hereditary
characteristics, but it is also affected by the environmental factors.

AeiE B A MmN, 1 EED+ Y * 3 v 7 (Laminaria religiosa) ORHIET
Ha0, BN 2E-Da v THEFELTVWEY,, £0O—Th HHHITHRAIBE TR,
dvAravTEEbic, ey 7ENEIhEIRED 20 v THEEEShTE L, Lk
L, WBR20EROFIGEERHIIT8t TH-DiIcH LT, EMS0ERIZ2.1 1, BBRI60E
DIFRZ 0~2 t ERIRICED L, AEOMEHESLEIINL->TVS,

COWA Dy 7ORFco0T, (LH?Y &)Y kTR ERBERLS) Va7

(L. ochotensis) & LTH&E LTV, LAL, MEFY I3CRBHE & & EYESN 28
BEMABC &Itk -T, &flix~<av7 (BY~va3~7) (L. japonica) &L, S E

HXES A231 (19934 9 A24HEH)

= | JLigiE B8 KEERERS (Hokkaido Kushiro Fisheries Experimental Station,
Hama-cho, Kushiro, Hokkaido 085, Japan)

= 2 Jb#ET R KERBRIBZEM % (Muroran Branch, Hokkaido Hakodate Fisheries
E?uaerimemal Station, Funami-cho, Muroran, Hokkaido 051, Japan)

=3 BEF63HE4 168 ik (GoibdssE ke a)
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19854E 9 H iz, HHEIHME (Fig. 1) oBLfHtATa v 7@ oBEEEE A~
ERE{BImERGE LT, BEhSEHEITHAED D 100mOFHERZ10nERTIAZEL,
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Fig.1. A map of Isoya and Oshoro Bay, showing the locations where the experiments
were carried out.
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19854E 9 Ao o v 7Bl T, 16MOEEMEMEh (Table 1), Fig. 21 HBI4E
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ToHotcav?, /X (Dictyopteris divaricata), 7 ¥ A Y E 7 (Sargassum
confusum) BXUA ¥ 9 2 € F* (Hyalosiphonia caespitosa) D 4 ORHETR L1z,
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HTHM%TH 1o BERRKRBERICHNTNELEGEKT, FOH5HOTBMBOEEKE
ROBESZH -, HECEER « TE - EFHB - EAF -V T, FHE0EE tREL
&l A, VR LEDEHKETHETH 2. Uk, WOOERBTR, HECIHELR
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Depth (m) 10m
6 ~ 5 —
- u o | ] - - = -1 a A b 100m
C{ o L ] o - - -
5\\ o\l mfclm =
\3 (o] L] & & & - -
ﬁ [e] =] L] & & a -
- ﬂ (=] Q (o] = - & ry s - - Y = 75
'_l L] (=] =] & ' a A A
u ] o =) 4 A & A a
L] \Q o] ) & a &
c | mY\o % 2
- 0 o \ - - a a & & - A = 50
4 ) m|cC - ° - a & a a
\ ] o " & & & & .
=} \\ o] ] =} . & a a N A
o | ot | B e | ® s |a |a]a
B [N - e e | @ 4a|a 3 o a % 25
" N ° [ & &
x . [ & .
1 N . . &
\ N .
E I\ [ 4 . E F 0
3 7 \
Laminaria Hyalosiphonia caespitosa Sarugassum confusum Llictyopteris divaricata

Fig.2. The distribution maps of the algae having high frequency (>>20%) on the
Laminaria-beds at Isoya in September 1985.
O ; The population of 1-year-old Laminaria fronds and B ; the 2 -year-old
Laminaria fronds.
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Table 1. The algae collected from Laminaria-bed at Isoya in September 1985.

Species

Frequency (%)

Sphaerotrichia divaricata

Laminaria
Pseudochorda gracilis
Dictyopteris divaricata
Sarugassum confusum
S. microceratium

Corallina pilulifera

Hyalosiphonia caesptosa

Chondrus yendoi

Rhodoglossum japonicum
Ahnfeltiopsis flabelliformis

Chrysymenia wrightii

Campylaephora hypnaeoides

Laurencia nipponica
Neorhodomela aculeata

Symphyocladia latiuscula

6.0
70.2
24
26.2
56.0
1.2

Table 2. The renewal and the unrenewal types of Laminaria fronds at
Isoya in September 1985 and Octorber 1986 (length, width, weight
and substantiality ; mean=*standard deviation).

Sep.25,1985 Oct. 15,1986
Frond types Renewal Unrenewal Renewal Unrenewal
Number of specimens 376 1,131 180 155
Blade length (em) 156 7.7 271.7£12.0 155 6.6 22.9%10.2
Blade width (em) 26t 1.0 3810 24% 09 34% 1.1
Blade weight (g) 29x 27 91X 68 21x16 68t59
Substantiality (mgcrf) 57 £14.0 75 *17.7 49 *119 172 %211
New blade length (cm) 2.6+ 1.0 - 43+ 23 -
Frond with sorus (%) 0 3.5 2 43
Frond with bullation (%) 95 57 85 92

Table 3. The 1-year-old Laminaria fronds in three different depths, growing

on piled up concrete blocks at Isoya (length, width and substantiality ;

mean*standard deviation) .

Depth(m) Blade Aug.26,1986 Oct.15,1986 May 20,1987
0.5~1 Number of specimens 14 = 60
Length (em) 107.2£30.2 = 224.7+45.4
Width (em) 8.4+ 1.4 - 4.2+ 1.2
Substantiality (mg/cof) 104 £12 - 42 *. 8
2~3 Number of specimens 20 30 58
Length (cm) 95.6£29.3 58.7£17.0 143.8%+35.2
Width (em) 9iE: 2.0 6.1+ 1.4 3.7% 1.8
Substantiality (mg./cdf) 8 9 8 =14 30 &£ 'T
4~5 Number of specimens 20 7 60
Length (cm) 422+12.2 23.4%+10.3 150.4+38.7
Width (em) 64% 1.5 44% 15 34 1.0
Substantiality (mg/cd) 57 +12 72 _*16 35 %7

29
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3. EEBEER
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Lo BHLEBE TR IBOMIcKELAEZIILL, WFhb 5 BIc170~185micZE L 1:
DEEREN LT, 12Hi21320~30cmic 3 - 12, B LEAR TR, 2O+ X2 7THEHD
BREICENBR ON, »o10HETIRdRTHIERE L BED 1 EE .« 243V 7
Hiiz, 5 B Tic80~90cmicikE L, 12HIC3 KA L TI0micE -1z, 155, BL OERK
REOEREERE L2, BHLOWE 2 FEMNEBH LOBA | 4 - 2FEESIR
% OFAEEHE Ul

KEFLmEdsmTERLE-BAO 2L v TR EEBO+ Y 2 a2 v THEIOW
T, BEOFHZ(LEFig. 410R Uiz, 45mTEK L WA D 2 42 v 7TRE OREH
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150

Blade length (cm)
g

1987

Fig.3. Seasonal changes in blade length of the six populations of Laminaria
cultivated at Oshoro Bay from December 1986 to February 1988.
------ ; Laminaria religiosa from Oshoro,- — -; annual plants from Isoya
and — ;biennial plants from Isoya. Solid quadrangle ; the early seedlings
in December 8 1986 and solid circle ; the late seedlings in February 20 1987.
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Fig.4. Seasonal changes in blade length of the four populations of Laminaria
cultivated at Oshoro Bay from January to December 1988,
----: Laminaria religiosa from Oshoro and——; biennial plants from
Isoya. Solid quadrangle ; the seedlings cultivated in 4.5m depth and solid
circle ; the seedlings cultivated in 1.5m depth.

Table 4. The renewal rate of the three populations of Laminaria in different
seedlings and outplanting date at Oshoro Bay 1986, 1987 and 1988.

Mother fronds Outplanting Cultivating Renewal rate in %
(Sampling date depth (m) (Number of specimens)
locations) Oct. Dec.  Feb.
Biennial(Isoya) Dec.8,1986 1.5 6(53) 83(12) 20(25)
Annual(Isoya) o(51) 6(18) 0( 5)
Annual(Oshoro) 0(60) 0(22) 0020)
Biennial(Isoya) Feb.20,1987 15 40(15) 73(11) 73(42)
Annual(Isoya) 20041) 44(16) 55(44)
Annual(Oshoro) - = =
Biennial(Isoya) Jan.21,1988 45 69(26) 82(33) =
Biennial(Isoya) 1.5 28( 7) 20( 5) =
Annual(Oshoro) 45 0(17)  0(44) o
Annual(Oshoro) 1.5 - — —

LB, 48121571134 4cnicE L, 108121331.2216 3 B ARITH - 1248, £
%%  OfEASBEL oo 1.5m TEM L ABH RakEAED, 4 Hi1299.4134.3mT, 10H
IZ1211.7£3.6cmic s - 7278, BEEKFASmOBEL N Dbtz —F, BBROD+K Y 4 3
v 7RI, 15mOHfiA 6 AL, 4.5mOfMAI0HLIBICIEE A ERFERE L.
Zh SO D108 LI O EAERIES Table 4127k L7z WA ORI T (23R SR
PCEREE b ST EOHESICbHEBMSE LY, FROF Y 4 2y TERIZTXTH
FESHE Lo AR, BEB0 2840y 7EEMROEC, Bl TREHLERLD
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Distribution of paralytic shellfish poison from some species of marine
animals in Funka Bay and the coast of Hidaka District, 1992

Shingo ASO* and Takuma IMAMURA"*

Paralytic shellfish poison (PSP) insoft body parts from the following 8 species
of marine animals collected from Funka Bay and the coast of Hidaka District was
determined : Patinopecten yessoensis, scallop ; Pseudocardium sybillae, Japanese
surf clam ; Mactra chinensis, sunray surf clam ; Megangulus venulosus, great
northerntellin ; Buccinum verkruzeni, Verkruzeni's buccinum ; Fustitriton ore-
gonensis, Oregon triton shell ; Distolasterias nipon, sea star ; and Pleuronectes
herzensteini, brown sole. PSP was analyzed by high performance liquid chroma-
tography (HPLC), and it was detected in the all species examined in the
present study. Toxin concentration and composition of these animals were
different from each other. Toxin in these animals was different in composition
from that indinoflagellates Alexandrium tamarense and A. catenella previously
reported in Funka Bay. This suggests that PSP in the marine animals observed
in the present study is transformed or decomposed in their own body's tissue.

F C & IC

ChET, BEEYICET HRRERFOFERFONTE, SEEEIs/av 7537 4—
(HPLC) 2F|RIL T, MABOR S FH4'Y, 544", LBBO<H+, A54+4
HA, THYVRERSOVTITbATV A, EEEOBFEEDIC->WT, £0HHN%E
—B5iic, E—dRTH~LHEDE,

FHETR, WBEEYICE T 2R B EORHIKR OIR L TR AR S T 2Rk
HOGEEHET L EEMNL LT, tllEOHEOBEEYIC VT, FE—icRE
—#X SR L, 2086 L oHMENERANOTHET S,

WXES A232 (19934F 9 A24H %)
*  dbfg s kRS (Hokkaido Central Fisheries Experimental Station. Yoichi,
Hokkaido 046, Japan)



8 FERE SHEE

HEBLUERRAE

Table 1 &M OFEUGH, BB LU ZERL 2. AHREICI992E6~T Hic,
NE, S/, @#Eo 3 X CER L2+ % 7 7 4 (Patinopecten yessoensis), + v ¥ #
4 (o34 1) (Pseudocardium sybillae), 37174 (Mactra chinensis), 35 # 4
(Megangulus venulosus), ## # 57 ¥4 (Buccinum verkruzeni), 7+ ¥ 35 (Fustitr
iton oregonensis), =w # ¥t b F (Distolasterias nipon), <% L4 (Pleuronectes herz
ensteini) D 8FTH B, 1121, %7 #41 IEHBROBRIZ(LEMS vz, 4 H~
THETH | HEIREIT -1z HHREZTOLREET, =4 L4 [ 3EEREERILINIZ A
FL, BEHIEBOLICHT, T E2ETA0CTHIERE L1c, BB, wov AL, 7
A, 4344 T3, ARREERNEE, #4457 351, TYH5TIR, IR EERE
BELSDLETRI—OATEALE L, ThThAER +4EME, PR+ MR s RZB L.

PR HB oM, #Y)L BB ERO0.INHCIEMA, pHE2 ~4 ICHELE
#, 5ol TR L TiT - 7o HUGHE. E0598E HBRo®A (Nbd C) TV,
Mt & L7z & 512, Sep-Pak# 54 (C18) MEEtk, 7+ 49— (045¢) %L, HP
LCHEE A% L /=,

EEHE#EOHPLCHTIE, KBOHEVICEUTIT-70 4785 5 A ldlnertsil C 8 —
5 4.6x250mm%{EM L7z, MEMRFORRR, FIEAFR¥ETHSHEENALGTX L,
2,3,4,5 deGTX2,3 STX neoSTX dcSTX C1,2%{#EH L7

Table 1. Sampling district, date and analyzed parts of marine animals.

Species District Date Analyzed parts

Patinopecten yessoensis Yakumo April 18, May 21 Adductor muscle, Mantle, Gonad, Gi.l, Viscera

(Planted scallop 1 year) June 17, July 17

Pseudocardium sybillce Tomakomai June 18 Adductor muscle, Mantle, Foot, Gill, Siphon, Viscera and gonad
Mactra chinensis Tomakomai June 18 Adductor muscle, Mantle, Foot, Siphon, Viscera and gonad
Megangulus venulosis Tomakomai June 18 Adductor muscle, Mantle. Foot, Gill, Siphon, Viscera anc gonad
Buecinum verkruzeni Urakawa June 23 Foot, Salivary gland, Midgut giand and gonad. others
Fusitriton oregonensis Urakawa June 23 Foot, Salivary gonad, Midgut gland and gonad, others
Distolasterias nipon Urakawa June 2 Shell, Viscera mass

Fleuronectes hersensteini Tomakomai July 21 Muscle, Skin. Testis, Ovary, Gut, Liver

& S

1l Ky FH4

4 BT L 12k & 7 47 4 OEBEBIE % Fig. 11/ Lo $8k1 g b7 0@z
B T17.0nmol /g &2, AL, A5, FHEETENEN3.34nmol g, 0.66nmol
g, 0.14nmol/ g Th - 7=, BRI S 3HE -7,

4 Av 5 THE TONBROBN S OBRIZ(L % Fig. 2108 L1z, MEHEEBORREE,
4icEA#l%ERL, 5, 6, THR4Hichk~ZhEh19.1%, 6.5%, 8.6% LML 7=
FiEHEESoHRE T, 4 BIZGTX 1 +44559.4%, GTX2 +38303% & ZhobsE
5T, GTX5, STXBEC1+2b2h¥h1.3%, 6.2%, 28% L DBEFEHEL TV, 5
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AL GEIBELSEBTGTX 2 + 3, GTX1 +48ERDTH- 1205, BERSRHEELT
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Relation between the number of released abalone, Haliotis discus hannai
INO, on the surface and underside of boulders in the artificial beds

Hiroshi HOSHIKAWA*' and Satoshi MOTOYA*®?

T, JbEEinETREGBEROBMEBN L LiRBoBRSED ShTWa, Thb
OiEREIED% < RRMICRE 7o v 7 E/REEL, PCBRALEMAERIZLDTH S, T
D%, TIERLDEBHMOMRICIEH KRN EERb LY THANSCEIEH LS, &M@
PORBTEIEBMCESOUTHEHEHEL TV 20T TH 5,

FHEo R AR NSOMXoERABICKKEh s /T2 e ATHEENRELTH
DFEMEEMCVEEROMEEA~NSE I EicLk), LEOFETHOASRERET
E5LEANEERS . TORBEETOHREBLOTHET 3,

FHABOEMICH 72 0 THAETECAHANBTEERERES, MARTREKER TR, HE
chEt XK EEEE T B dlAn, W ICARET S D Uit €~ 5 — OB O 4 It &S0
Br&T.

AEMSBLUHE

1989411308, 19904E6 H18H, 9 H10H, 11H28H®HT (10~138F) iz, HIPHET)
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Bo HRKEC~8 mTiAHZVWIIEHELSTICED S, HENRE L/ T ER
19865 6 A 6 Bk L 78 (19894E8F : 1534 30.9an) & 19905 5 A 230 fiftifi L 7: 8
(1990%FE8) TH3, BEREBAICERICRELLZ2mX 2mBAT, A+2—N#Kick
DREPSRRTELI /T EETXTEB LRI, NEoORRANT, ABORRT
77V 75— (BET2735 78l THOBRE, EficwAEEb28RMLL, CO
E¥EEROELSERNS $ TR 72 T5 LARRESHAARC 2 [TV, SEHRE -2
BRncEB 0, FRLEOBREEM ETHIE L, Sl icHORmEL 1.

HES A233 (19939 245 2H)

= 1 JkEE TR EER S+ v ¥ — (Hokkaido Institute of Mariculture. Shikabe,
Hokkaido 041—14, Japan)

» 2 Jbi#gEHEEKESS (Hokkaido Abashiri Fisheries Experimental Station.
Masuura, Abashiri, Hokkaido 099—31, Japan)
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Fig.1. Size distribution of released abalone, Haliotis discus hannai INO, collected
on the surface (open bars) and underside (closed bars) of boulders at the
artificial beds in Shiriuchi, southern Hokkaido. Oblique bars show the total
individuals collected in November 1989 summed up from both sides of the
two quadrats.
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AWk o oo & CTAMEMEILR I, DEEE (199058F) (3, No 2 BTb¥ms
ZHIcWb oo, FHHOZ VN I B TREMICVAEEOHHBEVERICH -2 £ T
AREIEE (19894FERF, 19864 TRERMICWEEDEISHNLEDEL H -1,

A THEYE L e 2ot 4 2 R TR S h A0S (EHEEHE) &, 1989
R TIRREIIHI226.4%, 199046 Hic35.3%, 9 HIC313%TH-7h, 11HI2i279.2
WicE T L 7zo

Table 1. Number of released abalones, Haliotis discus hannai INO,collected on
the surface and underside of boulders at the artificial beds in Shiriuchi,
southern Hokkaido.

Surface Underside Total Collection ratio(C)

Date Quadrat Na
Number(A) (%) Number (%)  Number(B) (%) C=A/ BXI100

< Year released : 1989>
No 1 11 (26.8) 30 (73.2) 41 (100)

November 1989 264
Na 2 12 (26.1) 34 (73.9) 46 (100)
Nal 3 (41.7) 1 (58.3) 12 (100)

June- 1890 35.3
Na 2 L (20.0) 4 (80.0) 5 (100)
Na. 1 2 (50.0) 2 (50.0) 4 (100)

September 1950 313
Na 2 ] (25.0) 9 (75.0) 12 (100)
Nal 7 (70.0) 3 (30.0) 10 (100)

November 1990 79.2
Na 2 12 (85.7) 2 (14.3) 14 (100)

< Year released : 1890>>

Na 1 15 (34.9) 28 (65.1) 43 (100)

November 1990 378
Na 2 2 (100) 0 (o 2 (100)

Note : A total of 15 wild-abalones and 2 from artificial spats released in 1986 were collected throughout the 4 survey periods,

990N IS L2 1989EB O RZ &1, RHEIHDOLDERIBIERILTH 545, Fh
poRRINI-HOBERI At~ /2. JolEI 2 > TRBICHESQ TS
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BFRT /T EKEOE BB WTINMET B, 19141 H, BLU5~6 Fic
G TS, | HicRrER@icHaER S84 50", SHORE—FBLTVWE, 1,
18T 9 ~10F icE/NBIKr BTT 7 LR A L THAL /a7 0L, =54, AHAD
R LT AL, 4P, /T ERHEBTHSE 707 7LD 4 EOILHD
FHFHBREDPTOHEV, &5, EFERT/o7oEdz /77 EOEIURRIZ>WTH
NIGRETE, BLEEEPOCOMENH ELT, 7077 ESEOBIcBhTERLTYL
BOIEXL, TV T7EREORILCIKE(CERLTVWREERSATVEY,

Pk &ps, b oZichi TERHEERBEL B LMK/ 77 Lo O— &
LTEABZLEMTE S,

T/, 1989FF11H L19904E11 B /NI Tid, BHHODBVRERL &, RHLD BE
e BT 2@BOEBED 12, SO EE, KoL RHICHNAAEKIARELSE
<, MHE EESmIT) TREMUTLEACEL 4FHT2EMAS 2 LERELT
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