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Fluctuations in the fishing conditions of the large
sized Pacific saury, Cololabis saira (BREVOORT),

in the northwestern North Pacific Ocean

TAKASHI KOBAYASHI
Hotbatdo Kushiro Fisheries Fxperimental Station,
Harma-cho, Aushiro, Hokkaido 055, Japan

The Pacific saury, Cololabis saira(BREVOORT), is a valuable commercial species
with recent annual Japanese landings in excess of 200,000 metric tons, It is mostly
caught by stick-held dip nets in the northwestern North Pacific Ocean during the late
summer and fall months. In this paper, factors determining fluctuations in the fishing
conditions of this fish in the area were analysed based on data on its distribution,
catch per unit effort{CPUE, no. of fish per net), size frequency, and coefficient of fat-
ness during 1972 and 1979.

The annual catches were highly dependent on the abundance of large-sized fish
(= 29 cm BL) rather than that of medium-sized fish (24-28 cm BL). In the years when
Pacific sauries were abundantly caught, southward migrating schools continuously
occurred off southern Kuril Islands and southeastern Hokkaido from late August to
late October and their CPUEs ranged from about 5,000 to 15,000. In such years, Pacific
sauries of the first southward migrating school were greatly fat and the coefficients of
fatness of those of the following schools were relatively high. In the years of low cat-
ches, however, there were fewer schools, whose CPUEs were less than around 5,000 and
their distribution was scattered between September and October. The catch was also

low when maturing sauries were mainly caught in early September.
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A new sampling gear
for young hair crabs,
Erimacrus isenbeckii (BRANDT)

Jun SASAKI and Isamu NAHIRA*
Hokkatdo Aushiro Fisheries Experimental Station

Hama-cho, Kushiro, Hokkaido 055, Japan
* RV Tenshou Maru No.5
Wakamatsu-cho, Aushiro, Hokkaido 085, Japan

A new sampling gear "NAHIRA —type beam traw!l” was designed for stock assessment
of young hair crabs, Erimacrus isenbeckii. An experimental assessment of its
performance was undertaken in the northwestern North Pacific off Katsurakoi near
Kushiro at 36 m in depth on October 3, 1989 and 157 individuals varying in size from
10—52'mm in carapace length were caught, indicating that the new gear would be useful

and promising.
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Linl., &l 7 =0RHEBEIc>wTid, FE (1982) , & (1986) O&EHNH 208 THD, T
NoOWETIIRE  BEFEORESHEC A TOE L,

ABFR ARy ¥ =oRERHCEE s TEFXE—Lato—n) 2idlT5L & bic, COHE
ROy 7 =0 R s ST 5,

Ao b, PWAOEMIC WP E O 272 D bEE N SIB AR EAR BT 5 KIgALTHE o
RIEBHOBEERT 5, £/, 28 HEOBOFEEIL >V T, JEEAF KRR SHFRERI,
A LA BOBOREII-WT, JEERKENRAT medlg CHOER - 2, EORHOBEER
T3,

WX ES  AL68 (19904 8 H23HZHD



0 ferk BEFE B
MHLH &

FEEIOR#

FERE [BP e — 4 b o—n |3, i@ IR KRR RS 5 KM (12,160 >, 74—
Y1406 Hic@dtshicboTH o BIE (1982) | B (1986) SOHVEREOXBRTH
%3, CORBEERIFEEROMO160cn, H182enT, 75 v F s n—-7iclBOB b (Fig.2 —
D) &F=—~ (Fig.2 —E) 220/ 2EH1380cm (#h#8EE560cm, NAHEER680em, FAFLER140cn) @
IMIe—abto—-nThs (Fig. 1, Fig.2—-A) ,

COFEREORKBIL, BIEE (1982) | BE (1986) It L TROZ LBKREI T Ecdb b,
b5, OMEBOMOD ), EX425m, EE8mOHB Y — 4 (BBicF2 2 CHELML
7o) EEO M &, QBERTEENIT 340, REFEDHEOR S0z, 2 bl THEELRS ¢
1oE &3 9emili 2 1B & 182en, HEMaBEFIoE—- L EMb -2 & (Fig. 1-D. Fig. 2—
B) . @ZROWEHS AR L -BEOBREIE O, BEEZRETREICT 5 2 » ORETTHE SRR I
Lizc& (Fig. 3) . TH 3,

@O ERTREL R i, ZROVESABLZBE& IR, REEKRO 0 -7 %5 % L, H
REEN L TRMBARET 2 ZLHAHETH D, £/, BROFPEMBAEL BAICL Fig. 3 -
C~EirRLickd iz, HEBLRAHOMEHRELMABREMEET 5 LIc L D EBITHED SREMEN
Did T EHTEETH 2,

25 Y5

FRIE, 19894F10H 3 HAP#k 2 Brcdbiil AR D, REZE36m ML (427 54" N, 1447 24
E) k0T, COBRBAITSMOFAHRES T, M2 » FRiTE ChTRIcARED Sl T,
BE®R. FEREKHR-TL2/ » MROSETIOSHUML . Sk, FMAEE NS A T8 2 B,
el S Bz BIE B &S HEETIT - 72,

BESNIEARR, 10%7 + 02 YIBRTEER, ¥ =220 TEBEZREL ., o b0 3ME
HHEHOBEZET, MOAER., FhENOHMBIIOVTOREDE/ VI 710k 1 (Bik
B8 SRR E IR R LW

BREEE

FREEROHER, BFEI10~52cm®D 4 # =157k E S L1 (Table 1) , BE&hI =0T~
Fid, FEI12—13em&36—3Tcnich b FIER (1982) ok B &, WA Z 400, BEQ MY LHEES
N, = EREEHCEREh- W3 Table 2R L7,

Bl 7=, KBEL ol 2 ELESEEELOND (BH 1971 - 4K KRE) .
i = ERMICE R I N ERIC T A=), 2R/ AZOHEEY (infauna) HEFhTVL A
ES, CORBBRIBERTETOSMERET S LoETH D, HEICH-TLwaERT A
= bEYTH - EELZ OGNS, b, M (1982) . BE (1986) (cid. BAMISERIES RS 7 A
=LA BRINLEYHIRENTVEVOT, ARELEBETE UL -1,

Fh, COBHROBBYGRFI >V TRSBOBETEH 2,



FiLuEey ¥ =oREEHR LFRER 3

// = b -
/ docal [PQ!:‘."H*!?“:.“J!‘.L‘M"&Q T34

[ =] °
D e
|llcl‘ll [_ ws: i'.l :7: ,,é]
c ”'%‘ 100mashas 7‘
b ]“ u | l ce
e |
- . =tk
—P i__:_,fJL = L" ]
Ve T o steem ‘.L; 375cm ok ﬁ;!;.l.‘:‘;-

Fig.1. Diagrams showing NAHIRA-type beam trawl for young hair crabs.

A: whole view. B: upside view. C: developmental view. D: detail of beam with
teeth. Abbreviations:

hr, hand rope (#2lmn); ba, bar (wooden, 65cm); np, net pendant (¢ 12mm); fl,
float; hf, head rope (@12mm) with floats; be, beam (steel, ¢28mm, 425cm); rp,
rope (¢12m); ch, chain (908m, Tkg); gr, ground rope (@12mm); cw, ceramic
weights(45mm X ¢ 3.5mm, 75g X 24); wn, wing net(20mm mesh, handing ratio 0.25);
bt, beam with teeth (steel, ¢34mm, 182cm); bl, belly; ce, cod end (3mm mesh,
detachable); cl,codline (¢ 14mm);br, bar (steel, ¢35mm, 140cm); un, upper net of
belly(20mm mesh); sn, side net of belly(20mm mesh); In, lower net of belly
(20mm mesh); us,upper side panel (20mm mesh); Is, lower side panel (20mm

mesh).
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Fig. 2. Detail of NAHIRA-type beam trawl.
A: appearance, B: beam with floats, C: head rope with float,
D: ground rope with ceramic weights, E: ground rope with
chain,

F: beam with teeth (magnification).
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Fig. 3. Details of detachable cod end.
A: whole view, B: cod line, C: detail of joint between cod end and belly,
D-E: showing a way to unbind the joint; where center line (short arrow)
is drawn, then the joint is released along the direction of long arrow

(D). F-G: showing the joint parts of cod end and belly; arrows (G) indi-

cating a margin to be sew up with belly.
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Table 1. Size distribution of Zrimacrus isenbecki by NAH I R A-type
beam trawl from off Katsurakoi near Kushiro on October 3, 1989.

Range of carapace length (mm) Number

10-11 5
11-12 11
12-13 52
13-14 36
14-15 6

27-28
28-29
29-30
30-31
31-32
32-33
33-34
34-35
35-36
36-37 1
37-38
38-39
39-40
40-41
41-42
42-43
43-44
44-45
45-46
46-47
47-48
48-49
49-50
50-51
51-52
52-53

—_— O 0O~ OO0 WOOMFMHBWODDNDNWNEFHOFH N

Total=157
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Table 2. Catch records of NAH I R A-type beam trawl except other
than Erimacrus isenbeckii.

Scientific name Catch in number

PORIFERA B
Demospongiae 7
Hadromerina B##H

Tertllasp. 2
Suberites sp.

Haplosclerina Hif##HE

Haliclona oculata (L.) ¥ 72 %h4 A~ 1

MOLLUSCA #i&x#h#nrY
Gastropoda MZ#

Mesogastropada hiEH
Cryptonaticasp.
Fusitriton oregonensis (REDFIELD) T+ # 3

Neogastropoda #ilii2H
Plictfusus scissuratus DALL A& x /v 944
Neptukea polveostata SCARLATO =x/# 35
Buceinum opisthoplecturn DALL 7 € Ls3A

CNM = e

Turridae sp.

Bivalvia —HBH#M
Heterodonta R#H
Callitharea adamsi (REEVE) /R / A 54 1
Liocyma fluctuosa( GOULD) == /=7 111 (young)

Cephalopoda HHZ#
Octopoda /\BEfZH

Paroctopus conispodiceus (SASAKI) ¥+ ¥%2 4 (young)
ARTHROPODA MiZ2®#r
Malacostraca #XH @4
Isopoda HME
Rocinela maculata SCHIOEDTE et MEINERT %35/ v35 3 5
Tecticeps japonicus ITWASA v #* LY 176
Amphipoda &MIB
Anonyx sp.
Ampelisca brevicornis(COSTA) 2 €+ HRH 2
Monoculodes limnophilus japonicus NAGATA 1
Decapoda +8IH
Fualus fabricei (KR@ YER) 86
FEualus middendorffi BRASHINIKOV ##%v/®xt 8

Paracrangon echinata DANA #H Y7351 FE 1 (young)
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Table 2, Continued.

Argis sp.

Crangon dalli RATHBUN $/xz¥€v4+3
Sclerocrangon boreas (PHIPPS) # ¥ ¥zt
Pagurus pectinatus (STIMPSON) #4 A &Y FAHY

Chionoecetes bairdi RATHBUN ##4 X794 #=
Telmessus cheiragonus (TILESIUS) 20 #=
ECHINODERMATA #EE#PY
Asteroidea & b7l
Forcipulara X#H
Asterias amurensis LUTKEN #Ek b7
CHORDATA #F#&EM
Osteichthyes BVl
Clupeiformes =¥ ~H
Engraulis japonicus (HOUTTUYN) A% 2F47 &
Salmoniformes ##H
Spirinchus lanceolatus (HIKITA) v+ E
Gadiformes % 7H
Fleginus gracilis (TILESIUS) a<4
Perciformes ZX+H
Arctoscopus japontcus (STEINDACHNER) ~# %
Lumpenus sagitta WILIMOVSKY 9 +##
Stichaeus grigorjewi HERZENSTEIN + # /%

Scorpaeniformes ## JH
Pallasina eryngia JORDAN et RICHARDSON EX¥+#+¥ 94
Podothecus thompsoni JORDAN et GILBERT +v+F2EL
Hemitripterus villosus (PALLAS) s uavh 99
Lnophrys diceraus (PALLAS) #=#9Y4%
Hemilepidotus gitberti JORDAN et STARKS 3294 YA
Myozxocephkalus jaok(CUVIER) 249 #A

Myoxocephalus sp.
Triglops jordand (SCHMIDT) #3537 bH T4
Liparis agassizii PUTNAM V24 9%

Pleronectiformes # L4 H
Hippoglossus stenolepis SCHMIDT #ka v
Clidoderna asperrimum (TEMMINCK et SCHLEGEL) #A# L4

55 (young)
22 (young)
1212 (adult)
1 (young)
4 (adult)
1 (young)
5 (young)
16 (young)

48 (young)

65 (young)
29 (young)
15 (young)
2 (adult)

5
2 (young)
3 (young)
1 (young)
2 (young)
55 (young)
2 (adult)
1 (young)
1
1 (young)
1 (adult)

2 (young)
1 ( young)

In this table, youngs and adults indicate immature and mature

individuals, respectively.
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Inhibition of community formation of

Laminaria religiosa MIYABE

Eiji ABE, Shinichi NABATA* * and
the late Masahiro KAKIUCHI
Holktatdo Abaskiri Fiskeries Fxperimentel Station
Masuura, Abashirs, Hokkaido 099-31, Japan
** Hokkaido Kushiro Fisheries Fxperimental Station
Hama-cho, Kushiro, Hokkaido 085, Japan

Communities of Laminaria religiosa MIYABE are formed every year on a flat
shore reef (30-40cm depth) in the interior of Oshoro Bay, Otaru, Hokkaido. These
communities, however, cannot be generally found on a gently sloped rock-bed (1.0-1.2
m depth) adjacent to the flat shore reef. In order to elucidate the cause of such an
inhibition of community formation, ropes were attached to the gently sloped rock-bed,
L. religiosa was grown on the ropes and formation of its communities was compared
to the case of the flat shore reef.

(1) Communities of L. religiosa were formed both on the flat shore reef and the
roped bed, but not on a gently sloped rock-bed with the same depth adjacent to the
roped bed,

(2) In the case of the gently sloped rock-bed including the roped bed (1.0-1.2m
depth) adjacent to the flat shore reef, the blade length of the sporophyte of L.religiosa
was short compared to that of individuals on the 30 to 40cm depth flat shore reef,
because of the delay of their emergence and damage by the predation of sea urchins.
Contraty to this, the relative growth rate of the sporophyll on the rock-bed was higher
than that on the flat shore reef.

(3) In the case of the gently sloped rock-bed including the roped bed (1.0-1.2m

HXES A169 (19904 8 H23HH)
*EHENBCE R 2BFIG3EE 4 H16H %L
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depth) adjacent to the flat shore reef, sporophytes of L. religiosa were grazed by sea
urchins, Strongylocentrotus intermedius (A. AGASSIZ), during the period from April
to June, but not by any sea urchins from November to February of the next year.

(4) The mean cover degree of a crustose coralline alga, Neogoniolithon sp., was
about 73% both on the flat shore reef and its adjacent gentle slope of rock-bed (1.0-1.2
m depth) with no significant difference.

(5) Among physical and chemical environmental factors at 1.2m in depth, temper-
ature, pH and illuminance were found to be optimum for each life stage of L. religiosa.
Current velocity of sea water, however, was about 65% lower than on the flat shore
reef at its depth, being 30 to 40cm.

(6) When L. religiosa was artificially grown on the gentle slope of rock-bed (1.0-
1.2m depth) adjacent to the flat shore reef, community formation by its 2n-generation
stage was not inhibited. In conclusion, one of the canses of the generally inhibited
community formation of L. religiosa on the gentle slope of rock-bed seems to be

originated from factors in its n-generation stage including adhesion process of zoospores.

F 2 N =

i+ A3 7 Laminaria religiosa M1y ABE., Jbtiiil H AREEERE —&OKE 5 miilk
Tt 5. LinL, TOBEOL IHKE | m TcoROFEFRICERL TV 3, BEILET bRk
HHI50cm (FBR) ~# 1 m (Al LIEORIE T Y £ o v TEENERESAL WY , B0 L
SIIPAFORT b IS OKBLAOHEEHET L 2 WIREE BT SRl ToRE0—HE
LT, V=8P /77 ERLORRRANYC L2 B8E S L UBEORMAKEOXEHEE <L 22
YT OFREBRICOVWTHEMS LY,

—H. COLHIWHEBIRERREPC I ) — b Toy s HEORBEEBATS &, | £~ 2 FM
kv A3y TRPLET 2 MHEEVKE S Mk TRRENZ ZEBHShTVEDYY, x5
o, EMNFE (RRERE) 2HVAE, &V A2y 7REFIOMEE TEHETS' .

A TIPELTIR, TnEROERERMO—EWET 5 LT, FILUHEVERSH
BEREME AR L BB PHRI DLW THE 0fESH 27V, ChoDlehbhvy iavy T
BAR, RAMICB 28 k0EER L b s oicElmFchEA T2 L EbN S,

B2, 19844 D & /YT E BT OISR O KEEIO~40cm O il & Mk L 73l & v 4 3 v TR
OB ENZVKE L ~15mOER LT, 2 v TRTEROEHB LU 2 » 7HEORE L £5 i M
15 LEbh AN, B{EFENRRERC > W THARRAEKL T, 20o@BohT, Cok
S ERVRBEOERICo -7 E—EMR TRV AL, n-Tico y TEESERShEEED
iLo—-7¢o-7OMoERTHISHrORBERENTOh, TORBRELTEBL OV A2 ¥ TRT
EEEE T L EBE L,

AHE TR, ZBBOBROKEN~0cmOFET R EFES Y 4 2 v THENERS O E M, £0
SR & i L 7o kEE 1 ~1.2mOBRITER T @R & v A o v TREOERS W T WREEZRE S i
T2h0, TOEBHEERIo—72EOMITHY A o v TERE XY, FORERRIC>VTI986
ERAHESEECESoBE L B L /.

BBl T, AECE . T2 rod bl A 8 R B KR (5 AT B B el 5
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AT bR MRS OB R 0L v 2 3 v TERESTER S L5 KE30~40cm ®
o | (LI PR &PRES) &, @R+ Y A 0y THESERE NI VIKE 1 ~1.2m (R
MR oRMmas Ll (D B8] L) 02 KERTHS (Fig. 1) o ABRKIC (2 19854
10H22R 2K &50cm, B1IBmm®D Y 2 b ¥ 54 b o—7 5K%50cm X50 cmFIHO S F R T2

Oshoro Bay

Hokkaido

Fig.1. A map showing the location of Fig.2. Photograph showing the rope
Oshoro Bay (A) and the investiga- equipments (1.0-1.2m depth).

tion site in the bay (B), (arrows).

¥ U — ETTREE L c#BmE (Ll [0 - 7HEd ] SFF3) £/ (Fig.2) . &6, -
FHEROMMB E LT, v — FHEE A B L 2o UkEoE#Ic | doEEdm (L ] &
FESS) 2F|ELE (Fig.3) o

EHTIE, 1986E 1 Hp S12HETHER SV 2 0 v 75 IHEERET 2 b2, 1,78 of (25cm
X25cm X 2 [E]) KoL THBEEAREL:, ABRX oo -7kl Tz, 1986E 1 B2 69H %
TEH 1 /32ni(12.5cm X265cm) ROV THRMERE L, AV ATV 20T, BEBLU
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Fig.3. The location of the experimental substrata in the flat shore reef area (30-40cm
depth), the rope equipment area and the control area (both 1.0-1.2m depth).

ESSS] - The flat shore reef are,

: The rope equipment area (0.5m X0.5m),

: The control area (ImX1m),

: The 1.4 to 1.5m depth area.
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Tl RRE O P REOLE(LEFig. 4 1IcRLize 1 H~2 HOYR, FlEEBK, S 5icido-
Tk L B ok FROEEOMIZIR, RT&EOHREMOBVITERT 3 LEES NI ENH -1,
Tl s SR 0 FEREORAEG 5 AT, T#133.8cm., 0 — 771 .3cm, #E8.5cmTH -
to COBMOFR, o—7HEBL CNBIcEE Lo v TRTAOREOS M & oMz tF
BENS -1 (BRESY) , ABXOo - 7R TR, 3 BED S v =Bk -» TR R
FHEAINT, TOBRERA RIS L1,
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Fig.4. Monthly changes in the mean blade length of Laminaria
religiosa in the flat shore reef area, the rope equipment
area and the control area.

——— : The flal shore reef area (0.3-0.4m depth),

: The rope equipment area (1.0-1.2m depth),

------------ : The control area (1.0-1.2m depth).

(2) EEOHAES

1988%F 1 H~5 HO Tl & BRIz HE L1 o v TRTHOBREO LS, o R 10cm B0 F
BEAER L ERHO FYEE £ Table 1 IRL, FREABKOTFHHERFORARKMIZ 2 A
THot, 1988FIzH 1 25K D 3 v FRaFHOFIRERIZ, 19865 & [A] CREO 7 HFBOMEEL
D&/MRITH -7z, Ll HEXOEEONESRE 3 F@OThic@h, T OFYHEERPORAE
12, RO ARE209% L6 -7z,

(3) % W

R & AR O PO AL £ Fig. 5 1R L 7o, Pl & SRX 0P RO BAR 2 5 HTH-
2o S BOESERE L., FB®TI10.7cm, o — 7HE%11.lcm, HB119cm T, COLEXDENFHLD
BiroRWoFEEOMIc aHEENEL - 12 (EBRES %) .
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Table 1. Relative growth rate of the blade length at a part of 10cm from the blade
base of Laminaria religiosa in the [lat shore reel area, the rope equipment

area and the control area (both 1.0-1.2m depth) in Oshoro Bay, in 1988,

Flat shore reef area Rope eq;é H(l:?)nrftr%ﬁe?area
Date
Relative growth rate Blade length Relative growth rate Blade length

(cm*cm '+day ') {cm) (cmecm '+day™") (em)

Jan 14th-19th 0.081%0.033 56.3+18.9 0.101£0.031 18.4% 6.4
Feb  2th- 5th 0.072+0.023 106.9+19.7 0.123%0.019 356.1%x 9.1
Feb 18th-25th 0.099+0.013 87.7+24 .4 0.103£0.014 71.7£14.0
Mar  8th-14th 0.057+0.023 146.2+50.1 0.1060.008 79.1£10.9
Mar 22th-28th 0.073%+0.019 168.2+45.8 0.109%0.016 80.7£11.0
Apr 12th-20th 0.052x0.016 174.9x37.5 0.061£0.009 72.8%£15.7
May 11th-18th 0.030+0.014 118.4+35.9 0.033£0.009 122.6+24.8

% 1 Blade length : The fronds at collecting time
% 2 Mean*standard diviation.

Blade width (cm)

0

1 L L 1 1 1 1 1 1 1
JFMAMJ JASOND
1986
Fig.5. Monthly changes in the mean blade width of L. religiosa in
the flat shore reef area, the rope equipment area and the

control area. Symbeols and explanation as in Fig. 4.

(4) EHE
Tl ABX o B BEERO FEEOE(L%Fig. 6 1R L. FMl & SR X O BER 5 & & & o

OB AT HT, ElT1.18, o— 7HE&50.38, WBRI1ETH -1, ABX O Tk o E
FREITFED 1 2~2/3BETH-T,
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(5) REASE

e AR B 3 PYPEAROZ({LEFig. TR Lz, | H~2 AOFBOKRTFRO AR
ABXOMEKL D 8L BTEOHERNORVCERT 3 L RONIEAEROESBE T NI,
LiL, T0#%9 H 2 TRPARR Ol HEORAL L FROMEE LRl -,

100
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- Ei1m
[+] '-“-—--___. E E
3 @
< 5o / \ k.
3 ~ 3 50
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s ; 3
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JFMAMJJASOND JFMAMJJASOND
1986 1986
Fig.6. Monthly changes in the mean blade Fig.7. Monthly changes in the mean of
wet weight of L. religiosa in the flat blade substantiality of
shore reef area, the rope equipment L. religiosa in flat shore reef area,
area and the control area. Symbols the rope equipment area and the
and explanation as in Fig. 4. control area. Symbols and

explanation as in Fig. 4.

3.RV AV TRFROREROBEE(L

(1) EHERE

ERERRXIC B 3 EEEOE(EEFig. 8oL, HANMhOSEEEORAM IR, Tl
5764/ nf, ©—7HEEB6TA /i (o — 7HESITA, HRIFE0ER) |, MHETSE  nfTHh-7, 0—
THEROEFEE 1, HBOMIIETH -7/ (Fig.9) » £, o—7EhoE® EicFdELTY
T o@EBz. WO B EIcHY L, v- THRT R FRoFERSEEFOERESY
LD Bt FBTRIEFHEMIEDIZH BRI HBIL TV LEZhZDT, &
BEEORAFING | BLHIEEA ONS, FROD v FRTFELSEEST FEER., fidL-Lo ¥
ICOERUSERMER LA ERTH 2, Ll SBXTR4H» 56 HEIZAB Ty =Bt 0K
BEML S BAINL, B oo o - 7R TRBTROSEEFORELIRVIER SO, £
niRHShIcy —HOBANFERTS - 72,

(2) Birik

TR s SRR B 5 ATIREY » OB EROE(LEFig 0ok L, HERORAKEHZ., &
M4 H, o—7HERENENS ATH -7, BANNOBRERIE, Fld 9.9%kg /o, o— 7 8.7
kg/ (o — 7&HES kg, HBEES 0kg) . HHE0.13kg/ TH -1, o - 7HBOBRERITH
LEIETHD, TNIHBOETH -1,
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Fig. 8. Monthly changes in the density Fig.9. Photograph showing fronds of
(number per m) of L. religiosa L. religiosa grown in the rope
in the flat shore area, the rope equipment area (1.0-1.2m depth),
equipment area and the control on February 28, 1986.

area. Symbols and explanation

as in Fig. 4.
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1986
Fig.10. Monthly changes in the standing crop of the fronds wet
weight (kg per mf) of L. religiosa in the flat shore reef
area, the rope equipment area and the control area.

Symbols and explanation as in Fig. 4.

4, 9-HOEBRKR

(1) BHEBOBRICE T 3 KRB O SHERE

T Loy e /77 CORBBEEFMHSAEZEALER LV, 1220, FlOz v 78
HOMABRT IR, 4 A~9Hic+ 9 45 4% v = HRAK20EE rdoFR ekl LT v 7
HO—EEAL TV, —H. SBETRz /7 vo=, #7654 Fv=, /77 EHRFEH
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(2) v =Ho4%Q#E

a) o— 7 wHRotEEEOFELZ(L
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N7y —OEQEELNF Y 2 3 TRHEOTICHIGEL TE L, o—THROL /<7 vo =L
FIL5HF0=OKERIR, 2 A2 TOMRE~26ME/ dTEI -, FO%, T/ 79 =
OFE IR » THEOHFEROBME L LML TITE, 2 v 7ORERIRAZRLA 1 21 HED6
Az 44tk of CH9BEIYmm) ORAKEELTIRL 12 (Fig12) , SITOF AT H+9=
DBRAERIL T A05.38Hk,/ rf CEO8E4mm) K&EF 72,

HEO Y =Mt x /77 COEEEEOE(LEFig13IcRLli, HBO L /"7 vo =L 2905
Yo -—OGHEE IR, 2HETOEE~S Bk dTh-t, EOKT /<7 ¥ 7 = DEEHHEM
L. S BTk /of CEERSEImm) OBMAEELICRLZ, #5959 Fv-—0DFE RS A0
5.5k ni CEMBREIAmm) BRKTH -1,

0—-7HidkEMBTIEF Y 4 3y TREEHSABMCHBELTH S 2 /7 » 9 = 0B S S EHEHE
A S, ABRIcHEBT 3 /47 v o =3, & A 3 FTEEEROMINICHE L THETE
ZLTVWEEFEAS (Fig8~10) o 1L, ®hv A3y TORABGFROEL o - THHE T/
7 v —ORERAREAE L - IR, R A oy TBIEROBAINO 1 1 HETH -1,
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Fig.11. Monthly changes in the density (number per m) of the sea
urchins and the abalone in the rope equipment area (1.0-1.2m

depth).

O ——0O : Strongylocentrotus intermedius,
® - ® : Strongylocentrotus nudus,

B i A : Haliotis discus hannai.

b) 7K#E1.5m &2.0miliHD 5 H~7 Hic 1 5 H#E
AKEELSmMRic BT 59 = HOERERIZ, = /7 9 =56 Hicd6Mk, o (FSFRE?2mm )
DHEETH 72, ¥ 574+ 9 =125 HIC20& /ol CEERE2TMm) Tho1, /7779
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=HEEEICER LR, CoLxR{HMRCH At e b TS SOV TY U5 YT
EOEHKI2TOE~T508 /nf (BEEE50~100%) oML -#RTh 3,

KEE2OmMLcE T 30 = HOERBHEF IR, = /7 v 9 =h6 B4/ o (FS%E29mm).
F¥5L59+9=T HiIc20E/of (ESRE3Imm) Th-i,

June 20, 1986

Fig.12. Photograph A and B showing the sea urchins, S. intermedius
aggregating in the rope equipment area (1.0-1.2m depth).
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number (n+m*)
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Fig.13. Monthly changes in the density (number per m) of the sea
urchins and the abalone in the control area (1.0-1.2m depth).

Symbols and explanation as in Fig. 11.
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(3) v =MoiE
BRXOo -7l E Ly =80 1 B~ 9 BOPEREOZ(kE, = /7 ¥ 9 =3T~4lmm,
¥ L6534+ 9 =42~48mmTh 1, HBTRT /7 ¥ 9 =32~Mmm, ¥ 7 454+ 9 =31~47
mmT& -1, KELSMMLED 5 A~ T AOFE@EOZALIR, =/ 7¢7 » 9 =2T~33mm, ¥ ¥ 4
FH¥9=21~BmmTH -1, FHHOKE2.0mMIETIR, £ /%7 9 =29~30mm, + ¥4 7
# %9 =31~46mmThH - 1=,

D)z /7 v =OHEMYENR

HABT R /7 v o = OEMBERMBAL LS 5 A~ T HOSHERFOEMREHOF
iz, o— 7HEEk22.8, H21.5, KZELSMHILT.1, KE2OMMIAEI.0TH > 72,

(5) x/+¢7 v =OHEERBMIZOWVT

a) o—7 ik L AR

5HL6HO o —7HEEEHBICEF 3 /7 v 9 —OMLEASTY oMK £ Fig. 14 L Fig.15ic
LTz, &1, FIEN, EfERc By 2 HERORE S BERETable 2 ITRL1,

SHOo-7HiEkTid+ Y 2 2 ¥ 7ORER HREMEOBROMERANIZR SN, €05 HHLEE
HWEENEOMOBEkH45% % i, - OBHo — 7HERic it o v 7HENBADS Tkg/ dEH L
T, £k, A4k bz VY BHEAEBEOATROMEBENIC RS b, HIEEALFISOEVE
ErEh-1c, 6 HOo—FiiCHEL TWAEETIR, HLEHNTO o » 7EER OHBIHIE T4

Frequency (%)
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Coralline algae

Etc. (except on algae)
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Etc. (except on algae)
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Fig.14, Frequency of the appearance in the gut contents of the
sea urchine, S. intermedius, in the rope equipment area
(1.0-1.2m depth), in May and June, 1986,

[ : Empty, : Small quantity in gut,
B : <50% in gut, [J :>50% in gut.
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Coralline algae

Etc. (except on algae) z]
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var. blyeri — y///////////////
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Laminaria religiosa

Desmaresetia viridis

Laurencia nipporica

Coralline algae £
Etc. (except on algae) 4
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Fig.15. Frequency of the appearance in the gut contents of the
sea urchins, S. intermedius, in the control area (1.0-1.2m
depth), in May and June, 1986.

Symbols and explanation as in Fig.14,

BIEF Lo LL, 2 ¥ 7HFEOHIEEALEIISORVWEEE 2 » 7THEEBEKOTIN £ 45, E
Yo oBEEREMINL ., oo -0 TEHERZS HO0%EP LTV, 6 HD
o — 7'M T GEEEE A EE L B S h OB ARG AMICHEINL 2 e ES QD o, A4
t b /Y OFEENTO MBS 9% MinL 72, 2L, 0L &0 - THiREOA A b Y
HBFR89E /ol LED o oo, IHEEASEREOEVCBERIZ D -7, BE, 6 AI3EIMAOK
e 2 OMBRELAD O EEEL TV AEEOREHHML 1.

5HORBO Y27 vo —OMEBERICIR, 2 v7EEbicdEB LTV A4 b Fx 7 H0EER
HFE L -EEO0%IcRoh, BEEALSEAGEA 4 € b 74288 L TOABERORK TE» -
foo #4327 EREMBEOGEOMEFERR S hd, HIEEASENSOEVBAYZS -1,
ORI 1 v 7EERE, o—- 7RSO /650RICY- 51338 /ndTH-72, 6 HOMBTI
A4k b7+ OHEENTOHBMIN 4% T ERL, HIEEALAERNEOEV Bk L 24H055%
Ehwtc, v A3y 7OMBBIEE%IC & & - ok, HHEBERLAERG RIS W EESEED
WHicRoniz, 6 HOWMBTRAA L bz 79, kv 23y 7EbiEEY) OBARIHIML 1,
Fio, COHEBEELAOLO LMY TEAL TV A EESEEORKIZR SN,

ABXDx /7 v =OBAYOME., L U2OMHEENCE 2 Mo HBEE L&, &
BRMoOBEHoE L URERE B B L,



tv Aoy 7OREERSHESh AR bwTo—EE 49

Table 2. The standing crop of the algae arising in the rope equipment area
and the control area (both 1.0-1.2m depth), the 1.5m depth area
and the 2.0m depth area in Oshoro Bay, in May and June, 1986.

Standing crop of wet weight (gram per nf)

Rope equipment area Control area 1.5m depth area 2.0m depth area
May June May  June May  June May  June

CHLOROPHYTA

Clvaria obsucura var. blyttii 43 89 2m 108 21 21 0 0
PHAEOPHYTA

Colpomenia sinuosa 0 0 0 0 0 39 0 0

Punctaria latifolia 0 0 17 0 0 0 0 0

Desmarestia varidé 350 ] 65 0 358 0 0 0

Laminaria refigiosa 8,725 5,212 133 75 0 0 0 0

Diayoptets divaricata 0 0 4 0 0 28 0 0
RHODOPHYTA

Gélidium vagum 0 0 1 0 0 0 0 0

Laurencia nipponica 0 0 1 0 0 47 0 0

b) 7K#E1.5m &2 0miffid

5 HE 6 HokZELSmE2 0miiSicsit 2 /37 v o = OF{LEREYOMKEFig. 16 - Fig.17
i, WAEORIL L BIFER £ Table 2 K FWFhRLA,

5 HOkeEL.smMED = /247 v o = OHEBENICI. A4k Fx 7B MEEDOBKIZ, 5o
Wy FHH0%icEhEnRoni, 6 HTRA A b x 7/ PAREDOB%IT, v 5 v /Hi38%IC
Rohi, 6 HormisEbNomEse THAEL TV AEE L IEWICE (s n, i, 2T
(25 HOWEEERICR o high - - BEAKEH, 6 HTRFEL -BED6%OHEEENTEESL
foo CHOKRIFAHMHCELEL LN BOFEE L —H L1,

5 HOKE2.0mMiS D /7 v o =OF{EBERIC R v 4 2 v T HTEBBEED0% I o h i b,
T OHEEN SERNE 3E» > 1o, AE2.OmMMSICRBAER LA LHEBNEELELVL, LhL, 5H
OREHIRITIE 4 v A 3 Y TORNESBRGFEL . FEBEKO—BREOFHOBHEL TV, C
ZTROH, 6 HEbICEEBLAOLDEFARICEAL TO 1, 5 HOMEBERTIRRSh G,
T MG ICEED 6 AT ikilid L - ko tEATARICBIE S s,

5. RV AT TRIKBOY —HICLE3REFROZI(L

(1) ZRBOBRIcBT 29 =HoAFIIOLT

bR & v A 3 v FTEIKERIC . RN 0% I & A VNSRS A S i LISk, HRIC
Bt L B bDEHFEINIHARBL OO D o, &Y 2 T ¥ Ty =HORELZY 3B,
FO & v A 3 v TEREO MO & R & T 2 B L U IO KBTS 3,



50  BEIESHGG - B - HABK

Frequency (%)

Ulvaria obscura ? 5.0 1?)

var. biyetii |

Laminaria religiosa

=

Desmarestia viridis

Laurencia nipponica

Coralline algae

Etc. (except on algae) =W R

May

Freaquency (%)

Ulvaria obscura 0 50 190

var. &lyeti
Laminaria religiosa
Desmarestia viridis
Laurencia nipponica

Coralline algae

Etc. (except on algae)

June

Fig.16. Frequency of the appearance in the gut contents of the
sea urchins, S. intermedius, in the 1.5m depth area, in May

and June, 1986, Symbols and explanation as in Fig. 14.
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Fig.17. Frequency of the appearance in the gut contents of the
sea urchins, S. intermedius, in the 2.0m depth area, in May

and June, 1986. Symbols and explanation as in Fig. 14.
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Bkl LT, BURSIAS0%AMOBEELSRML, Thid 9 HE CicdlAEED100%E L1,

IOLSiczs vtk ity Aoy 7OEKEORERIIS H~THichbd TREIELE
B, TARIBBRERD Lz, TOEBED 2 TRy ~NOEFEEKENEVI bbb, TOTH
BMlo+ v 4 3> Tt 2 0 = HOEEEZHLED, > 7, KB, BXO+v A3 73, v =8
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Fig.18. Monthly changes in frequency of the grazed parts of the
blade of L. religiosa by the sea urchins in the rope
equipment area (1.0-1.2m depth).

O O : No graze, @~ ® : Vestigial,
[ssesenemese 0 : <50% grazed, A=——-—nA : >60% grazed.

6. MENRIKXBROWE L HRNY—>

HFREBICB VTR ESLK¥ED Neogoniolithon sp. WIEEIZE < | SRIFEE L - T L EABX
DHEOERABEAL TOAEHAKELAETH 2, 12720, FBoh - TcrEhakEo v
) &% Corallina pilulifera %@ 5T, AED60~80% %8 > T 1z,

SERO NG T3 Neogoniolithon sp. OB L= S8 Fich v A 2 v THiFE L, diffhr—
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Fig.19. Comparing the degree of grazing of the fronds by the sea
urchins on the rope equipment area on February (A) and
June (B). The fronds on February are not damaged at all,

but the ones on June are grazed away enseedingly.

{& T2 Neogoniolithon sp.& & biZ €Y ks Corallina pilulifera b5, AizEE L 58 Lica
yIBEERRL TV,

TR ESBEDOEM ED Neogoniolithon sp. OBIEIZS VT, 19865 & 198TEICHAE LR E
Table 3 IZ/RL 2o ¥R & AKX D Neogoniolithon sp. DWEEDFEERILIHTINART, €D
R, EHEHE. BEERECIAENEYONT, HIMUAEEL UL -7, T 5IC, Fig.20
IR LTl | & B D Neogoniolithon sp. OEERIFEEIC L 2RITEEICROASEED .,
TOHABBRRCHELTED, Cho0OuTHRHENLEZZRREI LT,

Table 3. The cover degree of Neogoniolithon sp. on the natural
substrata in the flat shore reef area, the rope equipment

area and the control area (both 1.0-1.2m depth) in Oshoro

Bay, in 1986.
Number Mean*S.D. Max Min
Place (%) (%) (%)
Flat shore reef area 5 72.9%9.70 85.3 60.9

Rope equipment area
and control area 9 73.3+9.58 88.3 61.1
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The cover degree : 61% The cover degree : 85%

The flat shore reef area

The cover degree: 61% The cover degree : 88%

The experimental area

Fig.20. The covering patterns of Neogoniolithon sp. on the natural
substrata in the flat shore reef area, the rope equipment area
and the control area (both 1.0-1.2m depth) in Oshoro Bay.
Analyzed by color image analysis system. White images :

Neogoniolithon sp. area, Black images: Natural substratum area.
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Fig.21. Monthly changes of the seawater temperature in the flat
shore reef area and the 1.4m depth area in 1986.

O——=0 : The flat shore reef area, ®——® : Surface of
the 1.4m depth area, ®-———H : 1.4m depth,
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Fig.22. Monthly changes of the pH in the flat shore reef area and
the 1.4m depth area in 1986. Symbols and explanation as
in Fig. 21.

(3) Hdtt

F@oEh L fgh (FE20cm) BLURBXHBELC (FEl.2m) oXRTFROKAZE(LOWH &
LT, 19814E 3 A3IHOMERER £ Fig.23ic/R L1, b, AATERL - kRTFRIBEOMFER
luE-rf=58 LuxTH 71,

FaRaPoXR FROZT(EEZERBICOR VTR LE—TH 55, FH0R~F8& 0 lEE TE
okbic B AEMEART Y- OAHAE LOHERFEICLE LBEDN BRI L, Thok



A D FOREENAGHEES WA FHRIE L TO—ER

1,000

500 |

Light intensity (#Eem %esec™!)

Time

Fig.23. Daily changes in the light intensity(uE+*m *+sec™') in
Oshoro Bay, on March 31, 1981,
O0—0 : Central part of Oshoro Bay,
&——& : West side of the interior,
@®-——-& : On the flat shore reef into the seawater,

B---—-@ : On the 1.2m depth into the seawater.
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Diel changes in the number of juvenile Arabesque
greenling, Pleurogrammus azonus, collected
with a surface larva net
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Yoecks, Hokkaido 046, Japan
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Fig. 1. The number and size frequency distribution of juvenile Arabesque
greenling, Pleurogrammus azonus collected with a surface larva
net in the Sea of Japan off the west coast of Hokkaido, February
1990. The numeral at each histogram represents the number of

juveniles in each tow. ss, sunset; sr, sunrise.
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Use of an underwater television to observe young
hair crabs, Erimacrus isenbeckii (BRANDT),
in the field

Jun SASAKI, Hiroya .MIYAKE
and Takayuki HONMA
Hoklaido Kushiro Fisheries Experimental Station
Hama-cho, Kushiro, Hokkaido 085, Japan
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