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Studies on the Fishery Biology of Alaska Pollack (Theragra
chalcogramma (PALLAS)) in the Northern Japan Sea.

1. A consideration with its mass-construction.

Tomiju TANAKA
(Hokkaido Central Fisheries Experimental Station)

In the present paper, the auther gave a consideration with mass-construction of Alaska
pollack in the northern Japan Sea, especially concerning with problems whether schools come to
many different spawning grounds are each divided independent one or not, and how is the rela-
tion between the northwestern (west coast of northern part of Hokkaido and southern part of
Sakhalin) and the northeastern (east coast of northern part of Maritime Territory of USSR)
populations in the northern Japan Sea region, by the general analysis based on the some results of
tagging experiments for their pre-and post-spawning groups made in 1964 and 1968 respectively,
as well as based on some knowledges obtained through the biological researches carried out from
1956 to 1968.

According to the results of tagging experiment and data on some biological aspects (range
and mode of body length distribution, age composition, number of vertebrae, etc.), the greater
number of each school come to different spawning grounds are not only ocupied by the same year-
class fishes but also shown the same construction in their age composition. And also, the mode
of their body length distribution is similar each other throughout all spawning grounds. Above-
more, results of the tagging experiment suggest that the spawners remove from one to other
spawning grounds during one spawning season along the west coast of northern part of Hokkaido.
From those facts, the author reaches to a conclution that the Alaska pollacks distributed in the
northern Japan Sea region may probable be constituted by a single population with the same mass-
behavior and the same mass-construction. However, in the west coast of southern Sakhalin, an
Okhotsk Sea’s population which with greater body size than that of northern Japan Sea’s occur
by years, and they spawn together with the northern Japan Sea's population in the same spawning
grounds,
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Table 1. Catches of Alaska pollack in the northern Japan Sea region in
1968 by each life cycle, fishing ground and fishing gear. (Unit is a ton)

Fishing | ...| West |Mriti-
Teuri Musa- |Rishi ‘
y grounds | Iwa- : : : coast me
Life cycle —Fahn : | Ofuyu |Yagi-| shi ri-Re . | North | Total
g nai ot of sak- Terri-
o gears | ifh"_' Bank | bun _halin [tory o
Gill-net 2':"0! 50 —| 12,954| 2, 985 = = - 16,259
|
| kene |sa3 ssed e -] 21 -] -] -| gsa
Pre-spawning ine
period Trawl -| 2,497 5, 766 2.519i 1,226 32,531| 1,875 5,455 52, 686
|
Total 3, 583| 9,228 5,829 15, 473} 4,502 32,531| 1,875 5,455 78,476
Gill-net - - -| 3,630 552 =1 3, 496/ -| 7,678
, Long- |1 969 208 - = =" -| 300
Spawning ne
period Trawl -| 16,929 353 = 195 7,505 1,685 1,538 28,205
Gill-net - - - = = - C & =
Long- | 4 i _ - - o . i
Post-spawning line
el Trawl = 33 570 - 174 -l -| 42211 5,004
Total ST - T 7 R B P I
The sum total 5,505 28,220 6,752 19,103 5,423 40,036 7,056 11,220 123,355
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Table 2. Data on the tagging experiment made in 1964 by means of a piercing
method of vinyle tubes near the base of dorsal fin.
(Tagging)
. -l\iumber of Number of re- | Recapturing
Date ‘ Life-cycle I Place tagged fishes | captured fishes | rate IE%)
Post-spawning | Off
Feb. 27, 1964 period Iwanai 172 11 6-39
(Recapturing)
Places of recaptured Esfgsz‘ishiug lﬁﬁ’;:mflishing IQEE’:Oiishing Total
Iwanai fishing ground 5 1 2 8
Ofuyu fishing ground 1 - 3
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Studies on the Life of the Pacific Saury, Cololabis saira (Brevoort).
ITI. Aggregative characteristics of the spring-spawning population in their

spawning season in the Japan Sea.

Takashi KOBAYASHI, Makoto WAKO, and Masaji NAITO#*

(Hokkaido Central Fisheries Experimental Station)
# (Hokkaido Kushire Fisheries Experimental Station)

It has been regarded that two different populations of saury, a spring-spawning population
and an autumn-spawning population are present in the Japan Sea. Of which, the spring-spawning
population is much dominant, and ocupied the most part of catches of saury in this region. The
present study was directed toward revealing the life pattern of this spring-spawning population
in the adult stage, particularly on their aggregative characteristics in the spawning season as a
fundamental group of saury in the Japan Sea region,

In this paper, the following results on their individual as well as sexual relations were
given based upon two years date from 1965 to 1966.

1. From analysis on both degree of maturity and weight of ovary, the life cycle of adult saury
of the Japan sea differ from that of the Northwestern pacific population as shown in the fo-
llowing table.

Life cycle Feeding Pre-spawning Spawning Post-spawning
Populations period period period period
g GW less than GW 'GW more than | GW less than
Japan Sea’s 2.0 gr. l 2.0-6.0gr. 6.0 gr. ‘ 6.0 gr.
Northwestern | GW less than | GW GW I oL =
Pacific’s 0.5gr. 0.5-3.0gr. 3.0gr.

We recognized a post-spawning period in the Japan Sea’s population here hypothetically.

2. The spawner consists of 1:2-3 in their sex ratio and dispersed as some small groups. On the
other hand, the pre-spawning group consists of 1:1 as not alike as that of the Northwestern
Pacific population (See, the first report of this series), and they form relatively large groups
than in the spawning period (Fig. 7,8, and 9).

3. The individual relations and sexual relations are closely related in each other, and it seems
to be that one of the maine factor caused changes between both may be “Maturity”.
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53, TORIZDWT, WAWLAEZHMG Wbk B, dEkER v = TE 2 A — 7 ORI R
T35,

REDRELCONT

deliiE B AEO v v =, EERINE, s bh, BT s LA TG 58, fineiigin o
ik b, TOERYFO0IMERN L LBRERREREL T s Lo CEB0T, TOHRFICS
WTEF~5 (Fig. 1.).
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10,000
] ) y pii 2,100
Straw-mat fishing i Drift gill net fishing
i
#,000 : 700
o ! 2
‘.' 3 i 400 3
: L
- i % '- :
6,000 LAy Y i 5002
£ O—: =0 Straw mat fishing ] f 3 ] e
- [ N— © Drift gill net » ~d L . 105
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£ - I o/ 300 &
L 4,000 : 1?3' £
- i) 200
i
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o
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O hel) el Oy o0
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Fig. 1. Annual catches of the saury and number of fishing boat in the western region
of Hokkaido from 1924 to 1967.
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LEFAHOF S X 5 EBANLEESABAC T bh T tEL bR b, - ORROLETER,
EEHIOBMIEETH o &b, SEHIEL, LriARAIS(BECRELLY, Ltbhiek
S TEFREEHFRID, Thitk bin- THRIER L RZ B L. Tiebb, Bl 1944 2 19524,
MERFSHRT0EL KL 00 EDFET T, BHEIFS 122,100 E0FET2200t bFFEL
2o LnL, flloFit, Moo L THEER L PR, &bl TR 72 10~30t Th -
t2o FHTH, 19374 5% G, UEEAERER LA & — v 7 R ORI X b LLLicdinnz L
b, ZOEKORMRTLHEO 50% Ll Ex 9T,

C ORFERBEREOM S, b, A ERT S LEBCHFETCELOTHETHELR TV 2. Tieb
B, RO TR 1967457 A L - i, £miiith 3~4 MM s T h,  ANSMEe 2T 10 Bt iy
LT1H1#C30~50keg ofinih 2L, #4-19694E7 A LM, Mo LRt @Ar AT 1E
b 20~30 kg DOPHER B - 1m0

—7, COBRIRIMESERICHERTAZ LR LA LTRIHERZ Ehb, BECEELCY Y <Ebhic
HE{PWTHMENH T LT, DS FEH@ENER SH, 1936 FRILEFERTSEEE L, fllih1 &
35150 kg OEF LB - 1o ZOBFAR, BER LAY Fbh T, TECO BAO HEE
oW THERHTAHEL 5 22bh 3 L 5 TH 5.

2 FLEmEER

19L2FET A0 6, EBGRT X - TR LUERED fTabhTvicd, EiioXREk: Bfbic & o
T, ARy v ~EEOHBEHIED, i LEECER BT L0IR 1953425 Th b, ZOFRIC A
> Thnb, FEEEDYES Liinl, L BALXE {HGC TR b GHE~NER Lo bt X
- T, FERIRRANCMINL, 19584512 500 o XET o © HERRGD 8,600 t P LI, L 2 L,
1963 0 LEFRERH IR L, Fhic b b - THRERE L 19655500t SHUWICE T LTER,
ENERTL, ZOWXKICEVT6~T AREEREL VRV Lnh, ZOREEC 5 KIFIIHD T
KEW,

—F, oI D NHEO 1952 420 5 54 FEIcIE, EEFIANZMIER S, coflLREfHL
10 t REFOFMHKY 100 EAEFEL, P8 t SOVRBLIMLH -0, L0008 cofic ks
WL 5THh B,

HoXODEFEHCBEERV (2D DRE

AFC A BRI, TORHRE LD L oD EEL R BRSSOV TR TE &Ly,

1 % & ¥

HBAR L ABLAFEREOY v ~it, TECFEL-FHEEZESbhiV 205 - KB (1952) ofbH
B, TR, FEOXHE | # (1968) Tii<i-b, AEEOV < OWRKT, HFE ¥M-RF-
BEXEVELTVWAT b, —5 B d{f- TV AL LTHELI L,

i (1959) &, HEOBWHOHHEL S B AEoNIEAERCBbh 54K 28 - 29 cm v <
13, PR ICEE R T = h B AR 30 cm o ABfIT, S hBUMEOC T B & 32 cm o KRB ol
25 LEL, Toicity, Bisot oA TS LABERLEET A2, BN TH B &
P A

Fofk FE(1963) 12, TFELrLHECHT CHAERYILET 529 30cm €~ FoRMf L 24 - 25cm
£~ FoBBREERET /I YEL, SR 2F BEM14L L. 2 AL EcdttT5
27-28cm - FOPRARRFERE A VICBL, ThEE 1.5 Lt ¥ LTHEREZ7 1 v BT
HhRELIELCHEC AT T, ¥ FEERET A YEBT AHABGSICENT 5 L5, 4, #
CEHT2 Y=y REETAH v =05 BEMEPEATWEO TR, Arr—7HEED
BEYACCHECRY & WEE I AKZV2E 2, BEFH BT TibhTtuw5 i3 B, i
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FIHRRIOLERN R R Lik~Tuv B,

ELERRAIHC 20T, BlEE CHLR TV AHADESLE LTh D, C Z TR 2oDRAET 1 v —It,
FEEREREE WA L EL, FOERLEECoWT, DlhoE#HrTETs2, “hbRHkis
LD RN S SE0 I LT { fosicid, BB - B - 08 - BT - 5 SR - RS oM p
CEVWTH—IC L bAleithiE bitv, FLTEORD & LT, EEDRFGHME L AEERVOES
RHWBZ ENTES,

2 REBMELEFTFEEAN

FES (1968) i, JELPEAEHED Vv =iC 20T, HisSEici b BOINC L 5 ¥ ToERI R TER
R B EEZ S BIRM - #EAUY - S - RO 4 oo RFBRM L, REMCE LYy v~ O&iFRE
R LT, FEH (AT hMrohr s odbt b ETFeS), BEDREMD, EINHEERIL 2,

AAEOYF BV TR L SERFIERB L0 LEL LR B, L, AAEYv=omipo
BagE#llln (1966) (X UBRERKSSLI L L T30 T, A EFERBOINETR 3 ELvd flEs
FOEEMMT S L, KGTEHRCEL WV ORERYOfibe 51 A b, FENREEZI Y
vehliEh s o L E0 b, ERFERABORIIC VT, EHRENTAISMSE B EEL bR,

(1) EiEERfoEficowT

Chk W hic T 5o, 19654F L '66 47 6~T7 1, dbHmE B BLE A & BRI AR T, H L
X THME L 72 28~32ecm @ v = 2 LIFEEREE O L, PIBAUEG Lic\s X 512 3~6% D= ) v
CRIE Lize EANE, 19654E 17 BE238 2, 1966 FE10 BES9 BT, + oMk X IR (BR) »iHML, %
DL 5 ckERy B

Vol ot oRECHRBET S L, S5 Lo, TFRBYEL TABS/ N LSRR, ¥
Tfbo b DTk, FE LTREEWISAR L 52 Lash, Jilids)s - b - KEBHIRAH - 7o 4 DK Ji
BLENTED, cOZ LiE, IHBECRECAHZOTEVD, L5 bhbEOHER LTS
fedd, ETEPIEWINC LicIifte — Vo llBlEgcE ke (Fig 2.),

— 1960 Pre-spawning period |:
T

Pre spawning period 1.
30

In this period, the eggs belonging the larger

group are transparent and semi-matured.

Pre-spawning period | :
Modes of eggs diameter are more greater

than period L.

Spawning period |[:
There are tri-modes in the frequency curve in

this period. and eggs of the greatest group are

Number of individuals %
=

completely matured.

Spawning period | :

E T Eggs of the greatest group are under-spawning.
Fig. 2. Frequency distribution of egg diameter.

FORE, YoOFic{ 0.3~0. 4 mm OAEY O MM IIAEEL TV B,

NELEWIIRA 4 - IR, ol s, FPR0.8~1.1mm, £~ F 1.0~ 1.1 mm o&IS & D
2 DOFRRERFEL T B,

BBV & 2B, BRI, 1.2~1.5mm, E— F 1.2 mm O & O 2 So I
ELTwde T LT KEEWIE § - 0phicid, S0 s, 0.9mm o/ pBFEWINE, 1.6~1.9mm,
®~ F 1.8 mm OEFHID 3 00 ER I A Tw5, Dz banbhl,
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ZhbDz Lpb, 0.3~0.4mm OFMTIEL, BEDOMAL L0 HH LT INE1.0~1.1mm ®
ANRUHWIBR L fo b, A SO AL IIBHT 1. 2~1.5 mm O hEEHINC i 5, chELHIHEA BB L T
1.6 mm OAFREWINC e B &, cOIicF v 7 7%, FLTCL8mmicid b, =ik e 5D
LELAZRETHDC LD, COINRICGELEIIEMIGT 3. 2025, PIOMMIIEE L —fci#E L
T0.9mm $BGWoEEHINIC e D, HEDC LAMEEZ R

Wi, BECKECLLL-T, WALADAKZ ZOFEMIIFHNEL T HIEL R ThOERE,ED X
S EL T AR L. (Fig 3.). T o5, AEHIIAEETh 5 IIEERI 3~58, HilE

s - IO ht 4~T 8, KEEHIIA EEO § D s
5 % BLABKHMALTE~ITESHLWET, Ehic ik
Birh D 3 DL 4~158 < B Th B,

PAboz bk, SIRIIORREE L LT, JFEE 0.3~
0.4 mm O H—7cIIREA AN, DELHIRIRE ko
L ORI |, PEEBINEE D b 0B REIN
KELHNI RO & 0ERTHIIE L, Zhiextind
B4 ORI, B - 1, SRl F Lk
Oivhe 4 &I & L, 2fkE LT 520
L BETAHC EICT D ShEEITRE KOMb
THbHo

v~
B

7, - O
Fig. 3. Frequency distribution of the gonads U*ﬂﬂi;%ffj‘ L LT 28 LUF, U E 5 0. 3~
weights in each mature grades. 0.4mm Tk b, FIHOOEEET 4 (A% i3 B
THho
e

JRHE IR CH B L 0.8~1.1mm O/ NEFEWIIA £k D 3/5~4/5 T b, I ENIITH S, g
ERIAOBED 2 bW Lieh 3~58ThH %,

[eb |

AR TR S & 1.2~1. 5 mm O pEIFHIIA 4tk 3/5 LI LGRS Hh, JIRERZ Mo L 4
2RREL, EELTA~TETH B,

EE |

PRHER AR T RS £ 1.6 mm LLEDREGEIIA 24D 3/5 & BT, it/ BRI TERIICH 5o
COUIEBRIGEALDN 6L ETH S,

oo

IR iz E IR 2/6~4/5 L KEHEUIIS HTF RS 5. sHERE | & UL w505 PR
HRIAFLLTH~6ELETHLELBERCKEITE S,

(2) FEBR - ATEERoX ]

ZhE COBGHIEND, BARMEY Y~ OEGERE S LT RS, s 1 - 1ieow T,
OpBfe — FROPEERS UM L - T B E0 b, C i BEIRREGT, SoR - BN IR, £ hic &
BEONY IR O I St b DR EIIEINE L, 400 BE Lz, FRRFRH v,
FO L AMEREWEELLREDT, JLARFHERBELFALC L 5KNT 5, £LT Wi E ToOUI%
b, FEREOABRLMELERNTS L, ROMb TH B

FEH B

OERH : Bl 7 v 7 2 R CHVICEAG L TROVCERIED, i Ak, il S AT L, Kl 17°C #if

#T11 Bae 16 ARICIMET 5,
HEAM] : OB OFRIZ T~80 mm < B\ TTH 545, ik i34 & 50 mm LU 2B EEFE 100 mm
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Plbwie s EHENER L /e b, BACHEOECRIESh S,
el TREEH LT A AT oV il 1 45T 24~25 cm 0/ NUSR & 7 2o SR D, EIRT S L0
L5 HA, AL B b ASE R L B DG Th 5,
& i O
FEH : 10~11 AZ 5, #1.64ET 26~28 cm ohHIfflic i B 4% ORI 22 T THRIBTH 5.
BETRHER  3~4 H 25, JHLENZ 2~568 ¢ bu T gulpEIo ¥ A S, 7271, 5~T7 H o
CEWT, 1EIADERA#E b DL HEEShAINEER (GHERAIIEDLREL0L55)
123~58 T, HUOKROEPEMICAZ, cOPEoBBIIFEIAERETHS,
BEDRI] - b, PREEEAUR L 6ELl o b on, FFhefd LT0%E kit THBTH D,
PEOPEEIA : 10~BHE2 B, FPEERIZHAP L TEEUT L35, k5L 2~48Th 5,
dac, deiEE AACHEO Z AR T 5 v v AT F 0 L 5 BRI A o TUL Bkt Linsd T
L BTHIT, 1965 4F L '66 FEIC o T, FHREMEOT{LBRA L Z ok BRI L1 (Fig 4.) +0f5HR,
SEE BEAICIZEE] - lodod
Ronss, 68Ll Losg#ic v LEIE
ho § OHEERLL ESBTWB D L
By COVV~RERMCTH D LEET
BT INTESD, < NG = :
3@ # 15 dz'u 75 o 5 T:ﬁ 14'753?‘12'

1966

ll‘. RSN i :"" spaning perivid || Spanning perind | Spuwning period 1f
(1966) 1A G Hin HELEL, ~av 8 ]
F 7 (1967) At BR LB 0T Fig. 4. Seasonal change of ovary weight in spring
MR BR, & TIRERERED S A g

% BERE W RHEES I DFIC A YO Uc A B £ Tic, Yok 5 REMERRTHIC2WT, thE
TOPRERCHGHLSEC LT, FHThs2EHAER (Fig 5.) ZHi-Thls

ZZTER, BEMEDOLDTIHL, FHERILE - BT 50 onTik~<s,

EIMIEE LT5~7 Az A KRBT bhATWADOTHS 5% AHE DT, E& LTEHEDL
SALEEILT AV ETTH 5 I KR 17°CHIET 11 B2 5 16 AMCHIMEL, 4% h-#EfiL 7~8 mm
$HWLT, dbko@EE kG ThaickELkD, 10~ AZAETTAbDEELZBRSE, 20T, Hb
HTRVDHR, BLEDS~T A Al 1 4% 8L, #FEET— F23~25cm ofhfa (NEUM) Lo T
MmEEEEIEET 5. TOB, —#los ORISR L TEFL TR, R —cliEsh, o
b L CHE T Tl 5,

ZOFFE, 10~11 AT Al 1.54E L 1e 245, O, 44— 7 ifgh b—ifEaiget s it T & 250
FOPRIBEE —IC i TIHERE AT L, 20MBCk - TIRRAMTERoh 2, bbb, 10ATF
A 26~28 em O hFIE D FFHEL 30 AR 11°C LT CHBIE-CBMBEL BACHAL Tu A L, ¥ otk
PEIE T 10~FE3 A, o - BIRECE 1~B4E 1 H, idbiEscr 12~RE 1L AZ A FhF
HERRCH LMATHE SR TV 5,

TOHZOFE, MEBRHORES L LTI L, 3~4 A AEIEEMBEE e b, 5~T7 A Z Al 24F
T 29~30 cm & — F ORI L i o TEIEZHGT 5. = OB© b RHES Rl A ELE LT
LA X - THRMTHRES RS, CRBCEERA RIS LFShaELTebh, Stk
LT8AZ Az lBEEOMETET S, oL, IHT A/ & KA EIRL# - Tl - chEIRE X
DR TRk, 10~12 A ZA#2.54F T 31~32em = — N ARIfA 2 7o o €, SNIETEECE e
MLUMCHE %,

PARBEE L TW SR TH S, FEBOEFRE LA & 62, GREABIET 570, © o TN
M oWT, T OB RIET 5 L 0% EIIEEE L, TOEERS LD L 5 il ERHER RT 2 £ L,
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Fig. 5. Hypothetical migration routes of the spring spawning

saury.

FEINRHEBOENMNOLEF

ML FE

Z O T AV bR E, 1965 4F & 66 4E 6~7 A,

18

PR X - T BRE HTHEE 2 b RIS A X
OFRFEOSMMRELNE LI L 0 b0k, 1965 Fofllis, MM HEDIOTH B, BEANIL, 1965
AE20FE1,369 B, 19664F 10 TF 442 BTH 5,

L AT, 5~7 FoRiPic B\ T, HEEHRBHENORA LR, RETh AR OREIR L 20—

BT o THE S h 2 D TRHEX KA LS hiER Bitl,s Zhic2nT, FhEhofEERLiEro
BB R RTIDEELLRATVEDT, —5, ERitdhWAEFE s A4Es— FOB
[ MR L fe £ OfEH (Fig. 6.), KB ® — Fia ks 29 - 30em ¢, ¥ (1963) DifgEs —
T2 O, HLOBEROAGGESES I, EEOEFAMLHF Lasis, FLLT28em bl
O DI DWTH D B - 7o

W I OHEEM LR L 2 3B E LT, S oTF, ERERIELBbLTEE, M GRERbLT

D 200l L, THPBRAE EDLHSCEBL TV ADOMNE WS ZEEXHENDELDIE, FhHDHE
PRI R R LAY Lo
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2 #HREER % % 1961

5% 1955

(1) 5 A % 1%

EERBMFEE RT D L LT, SHHELE S
HAFF BRI 2~3 BRI TH D 2 Lo s, ORI 1 Y
h DFEREY b THEEICHH L (Fig. 7.).

Ficbb, 1965 FEO MR REEHER ST 5
BFSMLBKCHDY, COBELXHENCRS L,
R oJE il & Ak, Thiz RS W<, —F,
10 BEIF oM\ & = Ai, BFH oI & 8. Sl
O|FT, K fifichiz» T3, ¥ 19664 ©
AR L, BRI BT B, T
DO, MNP AT & BREENL <, —F,
10 REUF oy & = A1, #ilIGE» o RIREHEAITS
%,

DX B, EIPRONEIC kTR AT Fig. 6. Frequency distribution of modes
TWBHZ e, ROV HFRE-TOBHELELD of body length.

h, TOHBFCOWTIL, HEEHBEGRCRBOFETAEENIZL BV,

W)

Number of indisiiduals

{ Adult fish of the Spring spawning saury

1965 1966

Yoichi

47

mur.r-.g

Fig. 7-1. Fig. 7-2.
Average catch per drift gill net in fishing areas.
2 # I:e
ek ot EMFEY @A ETEELREY 5D T3, T T, HESETHEYE S BRI E
bHLi (Fig. 8),
ORI LB E, 1965 ik T RPHIHL S AV CHEBEREA 1 1 1 Lo TV B, DA FART
WL LTS 2~3 LR ER R F VSR bR B, ¥72 1966 4F L REEFAIMRE O Ll 1:1 T,

fli DA SRR CITMEREHA N 1 : 2~3 27 T B,
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Fig. 8-1. Fig. 8-2.
Sex ratios in different fishing areas during the spawning period.

TOZ ki, FEEREGRE XD LI DNTH A0 E LSRN E, FhiEELMIEL TR L,
WENHAIIC RV & & ATIE, HEHEEA L I FhizTGIRBTA S L, —7, WEOEWE Z AT,
MEREIEAS 1 1 2~8 &g T, SO X5, —If, EIREHELLbOORIC, Bt oflfmn b,
WP AFEEL T BT EEFRLTWS,

(8) 5P 3 ¥

z ol (Fig. 9) X5 &, 1965 FXIBEEE, 1966 FixihGHERE D, FhFRSERcEL b ic Hop
AT L0, TCCHIbDO Lok EAEFICi L, TWBE vk, ShbOgA LRI R
BT ENTED, —H, ThUNOGMETR, HERACHTHERIINED, L b erh A% I8
b o NP ORSATERTHE L En b, ThYERSE B+ L TEkl,

Pl z &2, (EEMCHEROBRE 0 X 5 ITiUonTuh Skl L Ths &, EELIMES, i
HEMEA 1 2 2~3 DG MIKO b DR EIR A TEEHETHB - L, —F, BELHMCE <, MEEL»1: 105
ik b O IR ERHTH D] v X5, FAFRERWTR—EOBENTRER TV, &
DT ki, BB G U T AN & R O MG LT 5 & Bhh, BN E SRR E - TR
Lizh, ¥ RsEBRRfidtn M R 2 it e (Fo o &, MEEOEEEEL bR b,

i E

L, MO, oM, MEEEE Vo3 00ROHEN L LTHERETHLLD, BT
BoNEEY LAERCHL T2k, ThEhOROEE TR E b2, DFCARELOBES
HoMCT5UEND D,

ZoC BREBOXEHRIRTHBLE VS 2 Enb, (ERORBED Rty - T, FAB, FHEkE -
ATEFERM, B EEEED S BV ohOEREMESAELENICL, REEILED I EIRS
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Fig. 9-1. Fig. 9-2'
Percentage of females having mature and just spawning eggs.
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B o SR LTWB Z EAM B Xh, K04 b#HED bhis

IO XS LTEOREE, AT as b EHERROBECAV S XN TE D, Tbb, £EY
E BITIE, BEE L UMK 2 VWEIKEMIFAER SRS L, £OME, WoIA, EIT, EFDLS
CHEAETENEVH ZLOTFG, BEIHOERZABINCE L5 LRI TTEDLDLEEL B,

Lz AT, EhokEi S DicouwT, Haranaka (1955) i, TEINHOMHIZ 1: 1 THSA, EH
TS T E DI EIIS Y E D, HHrEh X DETREL £EEFH0TRV], ¥ 2 b—Y 7 (1958)
4, ZEFREIhC IR el 5 DTN % <, D FICiA EINCRET 52 bThH b, EIELK S LR
BET DI, HEOESRIMUTHEEAE S, & AL L5y fixTwb, UL, EEREONRE
b, COEBIHLTo2¥FOI LAMEBAL LTEEEY T IR,

@ FEIoMiEEAY 1: 1L LTWw3 2 %,

@ FEINR R S IS B S o B, CoirE R TY ChRHEELETER BV
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3T, COL L L RTITAEENEENED I ST TW A0, L5 e bEIHE
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&ic, %2 oS oW THRRT 50 AM B AR T 1961 oD 28 BF0 55, VP LELD
5B MR EA DA 228, MEHRIE 1B THAB L, FH192ETIR T8O 3B, MM L2H0
216, HEDH\ 0 55 B, RN THTHD, HRSEOMECKSTH, XS L)
Lz ARRBRhEN ST,

PLEDz 226, ESRFOMHOFMEITME 1 1o L Ci2~3 & 2 bh, EIH bl URELEWD
HELREIICE b2 ENTEEh T,

2T, EIOLTTONEY 2L ATl b T AL, YH, Koz EXMERELTELLR
b

#1lz, SEAAMCE BB LI TERMh -T2, oML, X rERNBBEOHEHEEL
BRADT, FOBETCELLBLERSSE L, Tibb, JtBECIAEICKET 5 ALY T h Thil
OERHIC L > THHTAC &,

o, EINHEMEIOLEFELY BAMCHbEMET5 L, Thbb, CORENILMCEIhEZEICX
- T, BEIRREOME L HOBRD X b —BAAEMC i 5,

3, Ak RO MES LT 50, R FELRO 1 oThB LW 2 Enb, ZOR
W S THRIERCRKHO W TV L EEL DR, Lichis T, REOHELXED, ZhiFHmms
OE#ETHRMNT A LR LT, FONEY ELCAfMCT A EATEBTHS S,

IOXHELTELRBIEC LT, RAMOAEL LY —FBbNcEhaL, £0C LA, AT
BeEBREHOEMEL L b, FL T hMEORVWERNTILT5C LEFEU 20 TWE LD THS,

E #

BAMBIC oA ~icit, BEFThEBETho 2 20RMBEINGFAETHEELLR D, £D 5B,
FHERE OIS T D 5FE T RO MAOEFELHLMC T 50, FELIE, TTHOBTE
Bk Fo RO AETE R oW TET oSBT Nk 7o Wi, DHeRgE X b RN EHERE & LT DREDN
BOBMIC R\ CESEEY E e b 2 L iRa, UE, EEMBELMEENBEERD 2o0fliis, Thh
HIE LD X 5IiEC DL T WA 1965 4E L 66 FO BHRIC Lo T Lk o 5, RO X 51 fif%
2 Yo
1 s - FomEOGHN D, AEREY Y < OEFERMOSHES, PR EAD L

Bit,Twb,

— ATEAE A
R # -

EE O i 1 E I M

® oM M BE S #% M

G.W. ” " o
A% M & B ~2.09 2.0~6.09 6.09LLE

6.02 LT

JEFEA S ¥ R

G.W.
~0.59

”

0.5~3.0#

u”

3.02L 1

b, RO EIIEEY S 21T 5,
2 EEIIREGE, MEHEHASL:2~3 T/ xReBiR ol o TOT B &, —F, EIPERERT, JEEAEER
LR -T (F | f2W), LR 1:1ThHD, HNMCIENFL ) IARERELEOL{ - T3
(Fig. 7.8.9.)
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BHEEX LRI
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Hatanaka M (1955) : Biological studies on the populataion of the saury. Cololabis saira (Brevoort)
part L. Tohoku Jour. Agr. Res 6 (3)

S KHBLIE (1952) : fFdiy v = OBf%E, KENREREE 1)

JlBEsk (1966) : 1963~1964 SEic dsid % B AL Ly~ =<0 s 2w €, BRI v~ A REHE
(W3Fn 38 - 39 4EFE)

AR @ - A o - PIBEBGE (1968) : BR4: 2 hRERF OB AHHEIC oW T, Y v D4R
LU CGE1#), &3 9)

L-I-2b—~o7 (1958) KEEMER : BRMBC B0 54 v~ OO LR, JbiE HM 34434 AAHHS

AKHE (1962) : Ay v < AFEAERES, F1FE (FH 36 F5)

(1963) : H AWy v~ EFEREREE, FH1E (R 3748
(1966) : B AHEv v < EFAAREE, F2 4 (W38 - 39 4EH)
JKEEFT (1958) : fUBPHFSIE, BRI MEREE, 43
EEE— (1959) : HFAoER- b2y v=0HE= v — v o il L, JEKDHEE (20)
xR vav b7 (1967) BSBINEER  HAEO» v =, A v EEREERTBEFRE R 9),
KEET



dedEE K ER B 125 TERUSES A 25

=S RFVI =L FEATYFY =ORBEHED
TBELIZ2nT

n & — K
(i i eh 9K PER BidS)

On the Development of the Planktonic Larvae of Japanese Sea Urchins,

Strong ylocentrotus intermedius and S. nudus.

Kazuhiro KAWAMURA
(Hokkaido Central Fisheries Experimental Station)

The present author carried out some observations on the development of the planktonic
larvae of Strongylocentrotus intermedius and S. nudus based on the samples collected from the
sea and reared in the laboratory.

In the first stage (four armed) of pluteus, the body skelton of S. intermedius has not bas-
ket-like stracture, and the recurrent rod is also absent. The postoral rod is simple, and the body
rod is straight. The ventral transverse rods are short and separate. The body is cone-like poste-
riorly. The body skelton of S. nudus has not-basket-like stracture, but has recurrent rod. The
postoral rod is simple, but the body rod is curved. The ventral transverse rods are contact with
each other at their distal ends.

In the second stage (six armed) of pluteus, the posterodosal rod of S. intermedius is strai-
ght, but that of S. nudus forks into two branches posteriorly.

In the third stage (eight armed) of pluteus, the anterior epaullettes of S. nudus are larger
than that of S. intermedius. The pluteus of S. nudus has three pedicellariae, but that of S. int-
ermedius lacks them.

¥ Z2 H &

BARE v = BORlihsE O (LicoL Tiz, Mortensen (21, '31, 37, ’38), A% ('29), Onoda
(’31, ’36, '38), Fukushi (60a,b) iz Xz X - TR ShT Xizh, = /~7 vy =Strongylocentrotus
intermedius, ¥ % L 74 %9 = S. nudus 122\ T2 { P 2 TV v, Mortensen ("43) (% Stro-
ngylocentrotus Ric 10 xR LT3, Z05 HEMMEOHE: CHFE T\ 282 S. droeb-
achiensis (Mortensen 1898, Thorson 46, Turner '6) & S. franciscanus (Mortensen *21, Johnson
'30) A HICHEE L,

FHIHBEO Y = BREOMBMTH D= /7 v =L+ 5 A 74+ v =OEF LIBT3 %0
—RE LT, AEREEFICHR ) ZRE TREOTRESE OEBIZ OV TR A B Sl - T2l WA ES
LizUas 9 ALtk ZHETR4foy=FothtsrlRlTs07T FFcodhbofzdiEs L8
Bote 2O5H2MBBEOMEDMBETRN G, ANA TV T2y AVED—-WTHDHLEEL

* RS A6
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bh, YD 2ffiri=V7 v =2 L54F7=T"F%, ZOMlOIHEDEOHEBLELIZOWT,
FRTIZ6EL, AEFHBTILGECHEL T3 LT, FH5 RACHBT 2 8EED
RT3 o e AMCHEEEOBEYBEL i@ E V0T, RSN, HEFNR B ToFL
Will%E, BB oo TVt LAvL, WHEOEEHOREC M 2RE V0T, *OEEY - =
ittt 2.

AR ABICEEE D, HHOBRECEL T, AKEFRERISEMLER v T2 2, AR
BUEARRE e & Ofc M TR B L AEURIc T o2 e 2 E R IR R S,

#OH &L F E

G4SE9 4 AHNH654FE1 A28 HETD 4 » AMiciziE 2~7 Hic 1 @EoHEavT, ZHRIBOAEG6.0
m, 10.5mD2MHT, 737 FvFo b (OFE30cem, ¥ 2—F—#—+No.xx13) DFEHUD ZKE X
AR A B I ot BELHEZ %= ) YOEEL, RRECHLBOIRELL. oliloZ
BRiSoXmE ARz 9 AFH 19~18°C, 10 A 18~13°C, 11 A 13~8°C, 12 4 8~6°C, 1 H 6~5°CTHh -
y =7

AL IR= V"7 v o="i%, 5 10A3ALLTE6HIHET, F2479Fv=TCIZ10A3
Hnb12 A4 Chofotco AR INLIC X 5 kTl ooy, BMEH, 255K 600 cc OENG
¥y~ LT 500 cc DfFRE AR, 2iF lec b 1 HEOHIG - CHERINAE LY, Y+ —VIREHADHL
et b 2D Todic AR, AHEKZHEHRL . SHFGAL3~5 i1 Eo&WCHlbiR:, =7
V=g VIiEE Sl ot ZHIHE 3 B H KL T\ 1oiRilifEE Phaecodactylum tricornu-
tum RS L, fHEUIMI oK 10 A 16~12°C, 11 A 13~8°C, 12 A 11~9°C, 1 A 9.5~7.5°CT
Hato

& ®

1 WEASTLF2—RICHEDET (Plate II-A.B.C, III-A.B.C)
=y A7 vy =05 (egg) OEFZ 0wl (F1R) CHEXYLTVWSD, FFAFYF V=0t
106 BT 2L hkE L WATHEOT, HHEOIRBERCEITSE L1 TED, THtL ZTHBLaD
HBER=vV7 vy =CFEH11Ty

Table |. Size of each stage of the larvae
. FEFATHEFV=TFH1BrTH

S. nudus

Sage 8. intermedius Bo COKEIRNHLT B2 CHE
Egg e e DAEL 7o\ e Z2EHH morula %38
ili 108~123 123~139 ¥ 7% », ¥l blastocoel 71 3EL T
Fertilized egg 17 ) i
1 128 LBH, =VATVI=OhNF A
Blustula 1151"2'0123 1281;6139 s 5 B
Gastula ¥ Pl %o WL, IR blastula 2. %
Pyramid 160~200 170~215 JERE gastals EBFTIE, =487
First — vy =ci#lEE E <, T
§ _ (four armed) 200~600 200~620 WBELTWAS, $24A79%Y
8 | ) 160~720 S00~710 = CidREATEL, SHEOR N
B TR - v -
Third = O~ 950 R HIE I TR - T
WhH, WfEERICET S 0RF
Imago after #390~355 %60~400
il Wit 20 RERIATES T B 3o BEMEICIZ

* Test diameter.

it - =X OFBITICRGE
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L, 553 IR 5 L, MbBEs R Eh, NALIME cERL € 747 = — A pluteus
CAB, COMBIZER ¥ 3o FIf pyramid 2052 2035 5. SRR GRS BT A Fa—A
T 5,

2 1Ml (4B) FILFa—R (Plate I-AD, 11D, III-D)

1M T v o — Al B o postoral arm il anterolateral arm H3% 1G53 4 Ao in ©
E Do BRBTHIMML b LR BREh B,

=Yo7 vy = O AR body rod, # R postoral rod, Fifilif anterolateral rod ¥ X OSfEIRGER
ventral transverve rod @ 4 2D G bic b, FEHEBTHER L TV B ERLIEEA FERT, #BiN
BIrEERC S B4, Wity 2ROHROLMRIEMTE < BVIEEL TV BDT, FAFa—
ADBREIEFISERIC 5 TV B Z 0% BRENCEAE BTl BN D, TR s
FTarz Lz,

F R LTV F U= ORBUIEBERTHMCENL, MR TR, T - —A0BETRLAES TW5,
BofcnAdied, B R BELPRFCHEAL TV, F42TFFVRIE=V 7 VU=
(L7 iR recurrent rod A B A, 1A L F 4 — AL 200 u HTHESBRE L C, A 600 ¢ BifIZc
5308 HB, TAF 2a—ADOFHOMBILMC X » THFCELTEH D, HloBEScsoicn Tl
THFETH %o
3 $28 (6B 7ILFa—=z (Plate I-E, II-E, 1II-E)

o7 A7 = — A3 1 W OB posterodorsal arm AFA- B 2 h T O 6 Kicic 5 D2V
BTHBH. HIFH posterodorsal rod iz Wifidtic itiev, = VA7 vy = oEFRoBL HETH
AP, FEATZHFV=DLRRTT T 0%, Z ORUOK E X3 500~700 #i27g B
4 %38 (88 FNFa—= (Plate I-B, 1I-F.G., III-F)

AW T 2 — ARBIC L KOO preoral arm AT E B L AND, LEMBEETTHY, B
#liC3 posterior epaulette MFERUA B 3 WA Ml & Bl 200 @M TH 5 L Bbh b, T
AiAkEA T E, %5 dorsal arch 23CE7-#%, Hi#iEl: anterior epaulette, T OWM L U &
D, v=]F# echinus rudiment Y DEMCF - THRELET Lol b, = Oz (2% iR
ET, NIER R RZ 5, =V 7 vy = CREBROBIESATIRTLE 5 00 R {bh b BN
AL EMEE ETETREL, v=FREOREFIBAKRD, B spine £ 5 H0O%E primary podium
PR BRER T 5 L, FHCBO—EBAREREL THEBIL TLHMIERRZIC < Lo T %,

=/ A7 vy =CRERELS ¥ ) T, bIprSRichoTuBIcTE R, BrlokLED
SO REONS ¢ bW Th b, T pedicellaria 13 B s hico —F, + £ 47049 =(11]
TN FRELEMRIC s 5 T L %, HOEROBRIAECEESE LV ¢ bW IRMWTL 5, 3D
Mo Eh T %, BEREELL- A= —AFENZE R AE <D 1 mmjjE
DREXICHET S,

5 THEMASEEBITET (Plate I-C.F, 1I-H.I, 11I-G.H)

T F o= AOENIE T E Y = RESEFRET > TR 2882 R 0%ME metamorphosis 2 \»
BREHTRL L vbhTuwWd, Ly =0l 7 4+ = —~ ADERICE AT » T B, ZEAEE L L
BRI AT 2 —ADEKOMGNFOF - TIREERYHT TV 52, TAF - — 2085 dEc
WIS THERE S 7 e, BRI L CEEABRCBITT 5. v=0nifehcic-» ¥’
=V A7y = O SREABTRCHEMIN T A0TC, SLLY=0Fck-T, =4%25L5
i O EAEBTREA YT 52 L2 %, ZREO Y = OlPEREILIEL{RFAHICL - ThHE
Dito &b Lz B hicv0t, CoRloghi b3 7 v - — Ao e+ % onfEiflc
Hio HBLIY = ORFEL= V37 v ¥ =T 320~365 + X674+ Y="T350~4001f1TH %,

=V A7 Yy = OWERD ek, R RS L T e S0 Bk S, droebachiensis (Mor-
tensen 1898, Thorson '46), -7 v/ % = Hemicentrotus plucherimus (Mortensen '21, Z# '29, Onoda *36)



28  JIE—IE

E—BLTwE, —H, ¥2L79Fv=CAbhbiERe, MERSESGLTW28812 S. francis-
cauns (Mortensen 21, Johnson '30) * —HL T\ %, WiHO #4170 v =FHoRERE, EH T, #FE
BEYLTWSDICHLT, BED44 700 =HoBERHNE L, HAIERI DI TV 5ORFES
BMHETH B, ok, &7 4+ 9= Heliocidaris crassispina (Onoda’3l) o7 A5 = —AOFHiTER
RERFRCA T3k, ESoMEr IMTHID T LRE, F 27 FV=LRKE{RX
5 Thde A ('0) REMBCEBE LT AF2—AXABLT, BELL A7 9F7=TH55 L~
TWBH, chizavAvEBio7 a5 A% RE¥ coTtihvhEBbhbe

x ik

Fukushi, T. (1960) a: The external features of the development of the sea urchin, Glyptocidaris
crenularis A. Agassiz. Bull. Mar. Biol. St. Asamushi, Tohoku Univ., X (1) 57-64
(1960) b: The formation of the echinus rudiment and the develoment of the larval fo-
rm in the sea urchin, Temnopleurus harewickii. ibid, X (1) 65-72
Johnson, M. W. (1930): Notes on the larval develoment of Strongylocentrotus franciscanus. Publ.
Puget Sound Station 7 401-412
AKN= (1929) : =RFEBEEOFEICH-T B H#EE 41 100—105
Mortensen, Th, (1898) : Die Echinodermen larven der plankton-expedition. Ergeb. plnkton Fxp. d.
Humbolt-Sti ftung Bd. 2 J:1-118
(1921) : Studies of the develoment and larval forms of Echinoderms. Copenhagen
(1931) : Contributions to the study of the develoment and larval forms of Echino-
derms I-II. Mem. Roy. Acad. Sci. Let. Denmark, 4 (1) 1-39
(1937) : III, ibid, 7 (1) 1-65
(1938) : ————— 1V, ibid, 7(3) 1-59
(1943) : A monograph of the Echinoidea M III 2, Copenhagen
Onoda, K. 1931: Notes on the development of Heliocidaris crassispina with special reference to
the structure of the larval body. Mem. Coll. Sci. Kyoto Imp. Univ. Ser. B, 7 103-134
(1936) : Notes on the development of some Japanese Echinoids with special refere-
nce to the structure of the larval body. Jap. J. Zool. 6 637-654
(1938) : —— Report III ibid, 8 1-13
Thorson, G. (1946) : Reproduction and larval development of Danish marine bottom invertebrates.
Meddel. Komm. Danmarks Fiskerei- og Havundersogelser, ser. Plankton 4 (1)
Turner, V.G. (1965) : Some aspects of development in two echinoids. American Zoologist 5(2) 33




= VAT Y= ks A THE Y= ORGSO Lic oV T

Plate | List of abbreviations
A-C. Strongylocentrotus intermedius aa. anterolateral arm
D-F.  Strongylocentrotus nudus ae. anterior epaullette
A. Pluteus in the first stage, 246p. ar. anterolateral rod
B. Pluteus in the third stage, 693p. br.  body rod
C. Larva just after metamorphosis da.  dorsal arch
(dorsal view) 534p. er. echinus rudiment
D. Pluteus in the first stage, 230p. p: pedicellaria
E. Pluteus in the second stage, 554p. pa.  postoral arm
F. Larva just after metamorphosis pda. posterodorsal arm
(dorsal view) 926p. pdr. posterodorsal rod
pe. posterior epaulette

Pp- primary podium

pr. postoral rod
ra. reoral arm
e’ 1:1'. Eeccurent rod
Strongylocentrotus intermedius s. spine
Eggs vt. ventral transverse rod
Blustulae
Gastulae

Plutei in the first stage.

Pluteus in the second stage. 550 .

Pluteus in the third stage (junior), 650u.
Pluteus in the third stage (senior), 880p.
Larva in the beginning of metamorphosis, 770 .

Larva after metamorphosis, test diameter 350p.

SHEDOEEYORE P

Young sea urchin, test diameter 350p.

Plate [

Strongylocentrotus nudus

A. Eggs

B. Blastulae

C. Gastulae

D. Plutei in the first stage,

E. Pluteus in the second stage, 620p.

F. Pluteus in the third stage (senior), 870p.

G. Larva after metamorphosis, 750p. (test diameter 370p.)

H. Larva after settling, test diameter 370.
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Ecological Observations on the Abalone, Haliotis discus hannai Ino, in the
Closed Fishing Grounds along the Coast of Otaru, Hokkaido, Japan

Kazuhiro KAWAMURA, Tadahiko HAYASHI, Minokichi
SATO and Mutsuo 'I'i’&[(ﬂll\fsF

(Hokkaido Central Fisheries Experimental Station)
#*¥(Otaru Fishery Extension Office)

We carried out some ecological observations on the abalone Haliotis discus hannai, in the
closed fishing grounds zlong the coast of Otaru in where many abalones were transplanted from
Okushiri Island or Utastsu every year.

The results obtained are as follows:

1. The closed fishing grounds can be divided into following three types by nature of the
substratum as well as relation to the open fishing grounds:

Type A (Takashima) is isolated by sandy bottom and does not connect with the open fishing
ground.

Type B (Shikuzu, Wakatake, Funahama, Asari and Hariusu) is not surrounded by sands,
and completely connects with the open fishing ground.

Type C (Oshoro, Bungata and Hokkema) is an intermediate type between A and B, and pa-
rtially connects with the fishing ground.

Generally, production of the seaweeds is good in each closed fishing ground.

2, The distributional densities of the abalones and seaweeds vary with distances from the
coastal line. The bounds with high density of the abalones coincide with those of rich vegetation,
or extend a littie beyond the bounds of vegetation. The transplanted abalones are more abundant
in type A and type C than in type B. The number of both transplanted and aboriginal abalones in
every researched areas 1 to 37 and 13 to 256, respectively. The density of adult aboriginal abalones
is proportional to the young ones.

3. In the closed fishing grounds of type A and type C, the abalones are usually larger and
older than in type B. Those characters are similar in both transplanted and aboriginal ones.

4, The number of old abalones older than eight years-old are much less than youngers,
and old ones older than twelveyears-old are very few.

5. The shell length of aboriginal abalones reaches to 7.5 cm at 5 years old. The growth

S HAES A6 (RT3 4 12 ] 22 ATES
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of transplanted abalones becomes faster, and come near to that of the aboriginal abalones. The
relation between shell length (x) and body weight (y) of the aboriginal abalones in Hokkema can
be shown as y=0.1625x3, and that of the transplanted one as y=0. 1680 x® respectively,

AT, Bt (1949) (X BAWIREON S L OWMERED = V7 7 € R KISOFKICBML, £ LBPhc X
o TIENRL D FHCHRRENA S TR Z L lEsic L, ¥4, KT (1950) 3HBCBMLET
VEDEIMC XA HSC LEHHELTEY, chbooRBETr il st a= V7 7 EBig
ORI E ShT ¥,

O, MF29FIIEEDO R {7 7 Epikiiic g U 2 BREE AR IEE S h, BEILE
B, AMAHCEAMARE E L CIi Sh T ¥, ¥4, IBM4ALEDEBICE, By, HSEETHEEn
SLH7 v R EShB L Hici ot Linl, dtElicksd 5=V7 v EOBMBTIZ2VLTR, 20
B ARG ('68) ONUKEBIBEOEMCMET AHEAS 504 T, DABRRCMLTIE £ b
TNy

DO T v CEIERIREE 1 FRT E s ), IEEMMOGEARL, ER43EIC 20 v, 2,000
TAEBLTED, 77 CRREBREOEE LML - Tuw A, MMETRERRASTRUI»6T 7 E
ORI N AR Ts Y, FEM24EUET 7 COBMBOR PSR L, BRI 43 4% T 115 HiEfk
LT 5o 8 2 R 38 E LI OB IR 2R Lt NBOBE, 7 v ColmEiMiseT
EUEESEAR & fr - T biewis, B FcET 28I L AL ED LR T sk -t BELID

EmEEBRNG ORI X D, Bk Ioiicrs7 v Table. 1. Annual catches of the
E OGRS Hemc+52 L2 Hiic, Ef414EL D abalone in Otaru.
434 £ T 3RS NSO 9 7T DEHIK O B A F b e ,
Lice COWHEICL -T, BAKOBEOKE, rtsty ‘ (kg) Jp“m{%i_
BT 7 EO5ATIRE EREE WERECovWTomRE 1960 11, 769 5, 652, 586
MBS, Fiih b oM S TR kOB 1661 16, 190 7, 396, 366
ROV TETOEEYRALOTI LIttt T 5, 1962 11,553 & 888 006
AR ABENED, HEolaSyys 2 bhioMEiifE 1963 16, 651 11, 521, 709
BEAE S XOBEECH DL Tu R S oRE, % 1564 12, %09 8, 807, 513
DM G BoF A &M+ 5, 1965 15, 544 13, 906, 370
1966 19, 476 19, 279, 665
WEDOHE 1967 18,177 18,639,414
1968 20, 287 20, 494, 344
AN OB L BicRT L S, FEk, SO, kR

Table 2. Annual amounts of the transplanted abalones in each closed fishing

ground. (number of individuals)

TPleces | pari | par | Funa- | Wake- | Take | Shi- | Hoke [Bun- [0se [

YR usu hama take | shima kuzu | kema gata | horo
1963 5,024 5,135 5,089 4,997 5 0371 4,935 10,500[ 12,000, 7,500 60,217
1964 7,568 7,671 7,700 7,750 7,548 7,400, 22,500 15,000 7, 500 90, 637
1965 4,991 4,988 4,928 4,880 5,028 5,195 8,500 17,000 4, 500 60, 010
1966 3,750, 3,750 3,750 3,750/ 3,750, 3,750, 6,340 6,340 2, 320 37, 500
1967 4,500, 4,500, 4,500 4,500 6,750 5 250 8 100/ 8, 100{ 13, 800‘ 60, 000
1968 4,500, 4,500, 4,500 4,500 6 750 6,750 4,500/ 4,500 4, 500I 45, 000

total 30, 333 30, 544 30,467 30, 377; 34,863 33, 280 60, 440‘ 62, 940 40, 120i 353, 364
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Fig. 1. Brief map, showing the location of each closed fishing ground.

v, W SR A Table. 3. Dimention of each closed fishing ground.
¥ OTERED B & C — —
5@‘%% X ORHED 9 jJF'ﬁ"—C..%ZJ 7 cloked fiskisg length ;:nf]_ bc}undali line —_——
HERXORSIIEIRCR LI, ground CDEE‘:::) e ro?\r:) DTS (m?)
414 e iE, & 5 i = - i
BALA S IR ”%fioi Oshoro 300 30 9, 000
Hy, THFN 4245 6~T Hic s, w8
Bungata 200 230 46, 000
I5 X OTEME, BEAD 434 6 o MBS e 15 40 18500
okke !
BT X U v & ORI E A Shikuzu 0 ot e
R TR EL o . o s T
% 1z i L 100~200m @ i a
BAAE =R Wakatake 500 200 100, 000
A= b idsh o iR 1~
B Funahama 273 220 60, 000
3R, 10~50mfufET 1 miEA .
" ; - Asari 545 270 147, 000
BTTEREISRarREEL o 270 200 54,000
riusu .
SR LT, i, Ry i, WHE

HECIRERC LA 1B OFEE LRI 7o HELL7 v ER 4 21 F ¥ BE, AELNE L EBRO LR
PRFCH B - 1o BOMEHLRELLOL, ROMIMNCL SR LEERS HEM KX XOBHELHE
FELTe Indshiks (68) OWMEL TVH X5, MILTRAELL7 7 € LBIAT v CIXREDEN B4
FHBOMMOZEOIE UT7 7 ERKES BV OTROSMHSA NS S Thom, BT 7 E
BHANEF L) BBEBRENT B A TER, i, BRPEY, ERoLHRBoWTkA
F TciE, SR Uiz, fok, W4l 2FE0HFERRCIL EOEEO T v Eik T TR BT L Ty i,
PR A3 E X F REER L Tt o tce

w5 ®

1 ERAROREOHE

Fo i, W, EEOFMEMONR LK KE, BEOETFREBCOVWTEIE F2RITRLE
foo CTHEOEENDLS WL L 5 ICATERIKITI L - LRESEFERL TV 5,

B, $¥XEoBFEALAS L, HETIRIETHC 3 FI0mEEY S H, BERKIZIEER» LTI
LTV B Ry & OB P, Ml e AEBIRTE vEzh, JLizdEoERc - T3
Hoh T b, BECKTHEED Y AREREKE VT oA S iR 30m §if TR -Tw3
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Y W —CRRE R L T AR SRR T s X ol PR T B B A5, TR
OFpFEE TORERIR 200m 2L TV5, LA LEE 100m # T, B0 LepirhssTuwaissh
LA bR, BREOAMIRIEREKICERL TV 5, W, K11 5% #IEs X oREOZBERE TR
i, phfils LIcRERK LEREL TV AtV L2 ATH B, BT TCIRIEROMC 3By —v v
A-TED, oMK EEH IR - TV 5,

KBS HAD LA, & rBMBE T ER200m TREAM SHLTEERTH D, & r B

Table 4. Emvironmental conditions of some researched areas.
(Hokkema, Shikuzu and Takashima)

depth substratum vegetatation
= = E o oSS0 o 2 o
wearched | 85| 2 | o5 | || | oF |FlElaSE25 |E o0k Fla glad
we |22 | 2| 5B |3|2l8| 55 lREElEE|R EECE SRS
L] L] a8ls 2 BBIER =2 ci?g; A
2| o | 27 K'EQ‘.ﬁ: (85 ;-E BE?Egsééi
SIBE B8 B | [Eelss "
100 1.0 0~ 40O O 5~ 180 O O O O
Hokkema 25 1.8 40~ 80 |Ol |18~ 30O O O @
(closed) 50, 3.9/ 80~100] |O O
100, 6.0
30 1.2 wvmha 0~ 30 O O
Holdkema 100 1.9 30~100 | O |30~ 60O O o |0 O
(open) 150 3.0/100~120 Q)| 60~ 80 O O
200 4.0/120~180, | O| O
20 2.0 0~200 O O 0~ 20 @) O
Shikuzu 40, 3.5 20~ 60 O O O
(closed No. 1) 1000 8.0
200 14.4
20 2.0 0~100 O O 20~120 O @)
Shikuzu 40 3.0
(closed No. 2) 60 4.2
100 6.5
20 20 o~100 0 |2~120 | O O
Shikuzu 60| 4.
(open) 100, 6.
140 10.
58 6.5 0~ C)m~6d O
64 7.5 58~ O
Takashima 70, 8.0 64~ O
(closed) 80 8.5 70~ |o
82 9.0 80~ 82 O
%1mm~ﬁo
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Fig. 2. Diagramatic profile of some typified sea-bottoms.
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OLDOHEN RS F > Tz £FAETTF 744, £V Aav T, sv £y FHERRINCE
FHTH - 120%, TR T2 v 7aidicd, =V T X, AFE, &VE7 FHEBE bR B
B 35 & Ot DB X C LR i R HolE L TR e X 5 Th s e
2 TIEDOHFIKRE

WS FCHERA, KEEJOT v CHEMBOMELL Ty ¥l BE BEOBAETRLE.

7 7 € O A ORI OB FUL AR, SRR 3 X otk o o RSB Gl B 200m fETh B, B
TN FRE TR IR 30~40m Uande ¢, 33T 100~150m THh b, F oA AoBEfloR AR 0~20m
HETH D, —ANC{ERHRLIRICIL T 7 € 04zl bivle i - 12,

SYATTERE O FORAE IR B, EIE s X ORIk & T IR 0~100m (KEE 2~8m) DL ATH
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3.56~7.0m), 40~160m (AP 1.5~3.2m) X bR <, KD KL -T b, &y rifERE T
B 5~40m (KPR 1.0~3.5m), B4 CiEMiR: 10~40m (KIE 1 0~d4. 0m) 2 Ehiic 44 L T %o BET
RO THT 0cm DD L ZACHEE Y G H L HILT vV ENKE - Th D, B0 LR Pich -1,
WEEOSAHE &7 v € OGATHIEDT - & & AN —H L Twa2Y, 79 e L 05Tl c
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Table 5,

R - T2 - eSS

Number of collected abalones in some researched areas.

Hokkema(closed area)

(Hokkema, Shikuzu and Takashima)

S.L.(cm)
2 5 6 7 8 9 10 total
DC.(m) | N I I (R 7
0 ~ 2 - 3 5 4! 25(4)| 47 (9) 24(5)| 9 1 119(18)
20 ~ 40 3 5 3 20 7D 9 (2)| 10(4) 12(3) 1 53(10)
40 ~ 60 = 1 = 1 1 1 1 2 - 7
60 ~ 80 = = = = = 1 - 2 -1 3
total 9 8 7| 33(5)| 58(11)| 35(9)| 25(3) 2! 182(28)
Hokkema (open area)
~_ S:L(cm)
i 2 5 6 T 8 9 10 total
DC.(m) ™
20 ~ 40 = = = = = 4 2 2 1 9
40 ~ 60 = = 2 6 6 13(1)| 12(1)| 10(1) 4/ 53 (3)
60 ~ 80 = 1 8 22 22 | 2001)] 20 12 4 109 (1)
80 ~ 100 1 1 5 5 7(2) 13(2) 8(2) 3 2/ 45 (6)
100 ~ 120 = = = = = = = = = &
120 ~ 140 = 2 2 = 1 7(2) 5(2) 3(D) 1 21 (5)
140 ~ 160 2 = = = 3 2 2 2 3 13
160 ~ 180 - 1 1 1 - 1wy 2 1 11 8@
180 ~ 200 h 2 1 - k 2 2 1 -1 10
total 4 7 19 34 36(2) 58(7)| 51(5) 32(2) 14| 268(16)
Shikuzu (closed area No. 1)
. SL.(cm)
e 2 5 6 7 8 9 10 total
DC.(m) -
0~ 20 - - 1 1| 2 - - -l -] 4
20 ~ 40 -l - 3 3 8 6 1 -l - a
40 ~ 60 = 2 3 6 8 1 1 = = 21
60 ~ 80 - 1 4 6 7(1) 6 2(1) 1 - 27(2)
80 ~ 100 - 3 3 i 2(1) 6@2)] 1 = = 17(3)
100 ~ 200 - 1 - - 3(1) 4 = = - 8(1)
total — 7 14 17| 30(3)| 23(2)| 5(1) 1 = 98(6)
Shikuzu(closed area No. 2)
~_ S.L.(cm)
g 3 5 6 7 8 9 10 total
DC.(m)
0 ~ 20 - 2 1 1| 1 1 S -
20 ~ 40 - 1 1 71 5 3 1(1) - -l 17
40 ~ 60 = 2 2 7 14(2)| 4 4(1) 1 -| 34 (3)
60 ~ 80 2 2 = 1l 10(1)] 13(3) 1) 1 - 30 (4)
80 ~ 100 = 2 = 2l 6(1) 4@ 21 = - 16 (4)
total 2 9 4 18 36(4)| 25(5) 8(3) 2 =1 104(12)
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Shikuzu(open area)

SIL.(em)
1 2 3 4 | b 6 74 8 9 10 total
D.C.(m) | .
40 ~ 60 = = = 3 - 2 2 - - - 7
60 ~ 100 = 2 2 3 2 3 6| = - = 18
100 ~ 120 - - 4 2 1 4 5 1 - - 17
120 ~ 140 = = 1 = = 1 5 - = = '
140 ~ 200 - - - 3 1 5 3 1 - - 13
total = 2 i 11 4 15 21 2 B = 62

Takashima(closed area)

shellTe(I::g;tll)l-llz 3|4|5|5|7|8|9 10|ll|total

number 1 -—! - 1! 4% 12(8)| 36(13)‘ 19(2)

23(2)’ 19(8) 25(4)‘ 4133(37)

S.L.-----shell length
D.C.------distance from the coast
( )eeeees transplanted abalone

Table §. Number of collected abalone in each researched area.

aboriginal abalone parcentage of

researched area smglég; it{l:an lﬂfsg:; ti}::m trax;)ll:::ed total tra:gg}solgzed
shell length | shell length (%)
Oshoro (closed No. 1) 8| 18 17 43 39.5
” (No.2) 0 13 18 31 58.0
” (No. 3) 8 20 12 40 30.0
Bungata (closed No.1) 3 29 22 54 40.8
” (No. 2) 5 8 7 20, 35.0
Hokkema (closed) 22 132 28 182 15.9
Hokkema (open) 31 221 16 268 6.0
Shikuzu (closed No.1) 22 70 6] 98 &1
" (No.2) 15 77 12 104 1.5
Shikuzu (open) 20 42 0 62 0
Takashima (closed) 5 91 37 133 27.8
Funahama (closed) 0 18 8 26 30.8
Asari  (closed No. 1) 3 17 12| 32 37.5
” (No. 2) 7 16 1 26 3.8
Asari (open) 11 7 2) 20 10.0
Hariusu (closed No. 1) 14 20 21 55 38.2
” (No.2) 2 25 8 35 22.8

BHLTWBZENBE L5 THD, HILT 7 ¥ LBHT 7 € OGHBFNCILA S AHEIRED b,
FIAHEO 1 x20m Y b OFEL HEEARK 133 EffF, &0y FEREK 119 (BER0~20m), &y &
TExBE 109 (BEE: 60~80m) L E@HET 100 #HfE4ia TH 0, B, Bk BHEZEET 30~40 ik
DLEZABZ LAY, MOEMETIZ20 BELITOKETS S, —RACHEEOM BRIz LB
P R BBEASAR BN D, —HFEFY ) OBEER (F6FE) » b2 3 Lty riAARIK 268 FEikr i
TRy SR 182 Ak, BELERX 133 ik, WMHERK 98~104 BHOHE - Tk h, Mok
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MSh TR B 7 v ¥ OB S © 37 BifEa b % <, HRAESIE 147 21 (8{F,
PRSI 2 68, WIEASHIX 12 e C s 10 ELIFTH b, BT 7 D 28 oS BTV
B TR, WHL L OVEMESREK TILE kA Y OBE 20~40% ORI £ 5 0% RETIE 10208 TH B
I DEEO 7 v £ OB Sh T Bl S, Ao T, BT Y E OBk
2D T ERERF 12~28 [ECH D, BRI L T 5 LSRR ENZ > THL - T B BALT
v EOEIEV LA 30~58%, MK 35~40%T#i <, v ik 16% L{EV . PR H ORICT v
EOEFEROB(EOREHIE 13~252 CH b, BT 7 £ DLhiL 1~37 THhiel,

7V EOSMHITC LAk 0B LR LV AEA LI 2 0 @EB AT, KO T v ERRE
LTCWBEEAREL5THD, Linl, BEKIZ L - THREOCRAEIELN L LEBLR D, SN
EAafbhkE <RE Uem B5TH Y, MMk +v ol MHETE 10em HTHD, NOFHAK TILEE 10
cmpd Lo b, P, EHE, ks L TEE 7. 5em L Eo ik Al £ ARG, B
AoOBREORAMNLEA—MECRL7 7 € X b bHFFDSLHERS L

AAEROWITT v EOBESem P TFO7 v EE Sem Ll 07 v €0 BHEEOME (F6E) %4sb
L, BEScmBTFO7 v 0% L 2 ATIRERESem Bl L0 7 v E LS W H{EAED bR, & s
K-Cit 81: 221, ko rIEEETIZ 221132 Lin- T b, METIE 5em LUTF A 15~22 €, S5em LA ki
U~TT e T Do ERTIZE 1 91 &l s Rin - T

VB, TV EABLABTHET L, BES~6em AN
B\ SRS B OB T R Sem EUF 2 10 LUF W—q_rﬂ—{_kj ki
T, bem J:)\_t&i 30 J;L—F_Gﬁ ol Bﬁ; kl‘iﬂﬁ}‘cb %o ﬁ Bungata

B, HENBRTRESom blLE0 7 7 & BRI HEk T R i e i
LTHM» TARVDR, BECHRCLZ10THSE

104 Hokkema

Ezbha, s ) IO
3 F i A il
HHWMEOMTTT 7 € OFMBEH 3 MIoRL e & | Shukuza
HAXOMAFEEIRALDIThE S, REERCK - T | L

Bz b b, FEREBGEHIRC L TIERIcRc-

H Takashima
T %, _I_I_H—T_‘—l—ﬂ—J_

BHCIR AERNI6% TROS L, 6, THERR2%E
Wakatase
T84 EORR A BRI, e .

HETIE 1405 B4E % TR 10% Wi T FHLT i -
ES) D y ngE,”. {3 %f 10 iﬁu_hfi& FDhT‘CL"u 404

Funaharma
oy rCIL AR 23%TRL S <, ELIICHIL o FT‘V+_}—
9iERFETHABR D, —l
WAL 34E A 38% & 5 SAERLL R 15% T Fﬁ_TT_L4—L_ Asarl
FELLED Hir i bhis,

F:%E}Tﬁi 4 EFEJJ; 250/6 -‘Eﬁ i) ?y < ) ‘}‘}"% & -:l&l'-'_r‘ﬁ’}‘ L A l_w Harivss
l T T T T

1R ECABRIRS HlO B2 5 bhic, P e

E T 2 M E5% THL, 6FELL DT v EiLERE Age
T&iEh ot Fig. 3. Age composition of the abori-
BETIL6ERNBUELHDHTEL, 2L TEIV10 ginal abalones in each closed

L EoRirabhich i, fishing ground.
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W, WHETI 2906 THEZTOT 7 EAA LA,
2IEMG A~ R T 0% Wi E DD T35, Th 27 vt

PlLETRMPL T3,
—hc B OBV ERE TERO 7 v E2V 5\ T
BFELVY, hbolisTh I~BFEHEMALMPL
WFEPLED IR Ehicks - TV 5, i
LM A S ERRN L - BHH 2 S BHFE S X O AR e
DFEHETHEEL TTOHERERLI-OBEAETSH 5. {dust after research)
BHFD 7 7 €D SERIT 3~9FORA S BTRE L,
4~6EHT % EL D TE D, S5HEAIRLEL
44%7T, PIHHIL5.5FETH B, —F, WfkFckFs M
BMADFRIL I~ 1T 6FAIRY %< 25% 14 3 4 5 6 7 B 9 0 U 12 13 M
3, 9ELLEICe s EHML TV 5, Age
IR ME OB T 7 £ OBNMEOREELI DR Fig. 4, Age composition of the
WEEHAY R TIROR L7, HEENCBHLTV 28 transplanted abalones.

BL TR, BAEED 7 7 e Ric Sy, 51, WE, ikl crBiE 2 FU 00z abh
T, MRTR2FET, MPTRIFEETALRL, BETRBUMEORBEEI RIEL, SEFTHRL
e Lal, BREEO Ao 21 @EfFics LT 1~840 Hit 16 Bz ¥iv. Z#E HH, & r
Fck B 4~5FF COALR AL EY, St FBELR & St ME SR LTV 5, AR Y
M UT, HTET 7 EOEROFE G T, BAEOMEROR 7 v E2R6RT, LT v EOLE
BALED T & & A CRBIE OFERER O U ARy s B c il bh s,

Table 7, Number of transplanted abalones in each researched area.

~— passed years
.l 0 1‘ 2 3 4 5 6 7 8 total

researched line
Oshoro  (closed No.1) - 14! j - = = = - = 17
” (No.2) = 1 1 1 - = = = 18
” (Ne.3) = 3 1 - - - - - 12
Bungata (closed No.1) - 6 5 3| - - = = 29
” (No.2) - 3 = = - - _ = 7
Hokkema (closed) B 1 6l 5 3| 1 - i = 28
Hokkema (open) - 5 8 2 1 - = = = 16
Shikuzu (closed No.1) 3 1 1 1 - - - = - 6
” (No.2) 5 2 2 3 - - - = - 12
Shikuzu (open) - - = = - == N " = 0
Takashima (closed) 21 1 1 1 4 5 2 1 1 37
Wakatake (closed) 2 - - - - - - - - 2
Funahama (closed) 4l 1 3 - - = = = = 8
Asari (closed No.1) 13 - - - - = o= == = 13
p (No.2) = 1 % = = = - - = 1
Asari (open) 1 | - - - = - = 2
Hariusu (closed No.1) 21 - = = == - e g = 21
” (No.2) SI - - - - - = = o 8
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Table 8, Growth of shell length of the aboriginal abalone in each closed
fishing ground. (in average)

= age e
1 2 3 4 5 6 7 8 9 10
_locality _
mm
Oshoro 22.7 38. 4 54.4 67.5 1102 = = = - -
Bungata 24. 3 42.6 59.0 72.5 81.3 88.8 96.1f 100.3] 103.7 -
Hokkema 24.2| 41.9] 56.8 69.5| 79.8 87.1 93.1 - - -
Shikuzu 22.2 40. 1 54.4 66. 5 75.1 84.1 90,5 93. 5 = =
Takashima 23.2] 43.3 56. 6 68.5 77.4 85. 1] 92.0 96.9] 100.6] 103.5
Wakatake 23.6) 41.8] 54.0] 64.8 76.7 = - = = =
Funahama 23.20 41.1 55.4 67.2| 77.1 84.4 91.8 = = =
Asari 24.3 40.9 54. 8| 66.5 75.5 83,3 90. 1 95.0 - =
Hariusu 22.8 40.9 55.:2 67.0 76. 6 84.4 91.5 = = =
4 B &®
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¥=0.1625x"

Shell length
ight

o shell length of Hokkema Lit}=12.14(1-@ *= )

------- body weight of Hokhema Wit)=200(]~@ = )

1 % 3 4 8 6 T % 9 Mim 4 shall length of Utesutes 11)=10.90{1-@ 11105
Shell Tength Ao =t body weight of Utasutsu W)~ 218{1—@ e )
Fig. 6. Relation between shell length Fig. 7. Growth curve of the abalone at
and body weight of the abo- Hokkema and Utasutsu

riginal abalones at Hokkema.
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Recapture rate
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D% &, BB 7. 5em L bIEKEE L T Bhigr T recuptured abalone with

ERMHESLTHLONRWEEL BRD, &, BRXCBM transplant ages.
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On the Relation Between Viability and Quality in Marine Algae,

3. On the use of TTC reaction as a viability indicator for
Laminaria japonica ARESCH,

Teruhiko SATO
(Hokkaido Hakodate Fisheries Experimental Station)

It was examined that the quantitative determination of the formazan produced from the thalli
of Laminaria japonica, Arescu. by an optical density measurement at 490 mp after extracted it
with toluene.

The results obtained are summarized as follow :

1. Thalli (cork borers with 15mm in diameter were used as samples) were immersed in
a sea-water wich including 0.2% TTC (2. 3.5-triphenyl tetrazolium chloride) solution at first,
and then treated it under a condition of reduced pressure and illuminating by a 100 watt bulb in
30 °C’s temperature for 2 hours. After the red pigmentous formazan produced by the reduction was
extracted with toluene, an optical density was determined at 490 mp.

2. Some discrepancies were found in TTC reduction by the different part of a thallus, by
habitats of thalli, by ages, as well as by normal or abnormal forms.

3. The activity of formazan production declined when the grades of injury caused by
artificially were increased. Consequently, it can be say that the decline of activity relates signifi-
cantly with the degrees of injury.

4. The said quantitative relation, therefore, seems to be support the validity of TTC test
for descrimination of injury in Laminaria japonica Aresch.

# H

T LIETHA ATREEROES S Lot= v 7oRFmTL L b offl L BAGE L0
%hﬁgaﬁgﬁﬁaomﬁkﬁ%?ambto B4 HIEE 2 MB tomic, LW T 7=927EL
TR BReMm 74290, tr:yva;07r7ﬁﬂmﬁomﬁmﬁmﬁfwkTTCQSS
-triphenyl tetrazolium chloride) ##F - FOBITRIGIE X 2 HETRERL BTV 5, %%*1‘3 BT H
A1 TTC # V47 - MEFUGIHRE: L CoWiEEz W THRH L, 7 4 2 OEEE S L U4
i, TTC ETiENoHss HE:EREMCAbh, Thblh7 s offte—ME FEROFEROE
{txA@B LA TEL0T, AUREERHTES 2 Y 7oL TEEEE S L 04 OR R0 TfgkicouwT

*EAET A66
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ERB 2858, TTC Hi- & 2 BTCEWEA LG OB, wav 7 (Laminaria japonica
Arescu.) OEGTRE, BFED, £FEFY, ER - FHNS LOATCHB L -2 B G e 10
3TTC BITHES DTSV TR 2T - 1.0 T, hiTie@bhiiERcovTHsT5,

2 B F Z

1 TTC g X ARt a4 REf OB
ﬁET%TTC$ﬂ®EiaF,EﬁbtfmmumlDmfﬁttoTﬁﬁWKﬂ6C&ﬁT§6®T,
T H ALV T » R E L TR L=
(1) TTC #pE & RCE
MARMIEE AR RV, B 5o UbiElER (100g/]) THEL 7z, MUK TR L T 50% fekilE &
L, TTC fg/K#erEi2 0.2~0, 4%, BB (100wt HBERA AV, 18em O L D BH) HIUHER (WT7
AV V= —{l) Ty, 30°CT 1,2 3T & & — & —h TRICUB 2 FT e oo BUCATRHOKEE
AL P =i d o TRICAESEMI L, WSRO BRI 2V T 490me ORI b - TH
AL
2) ==z v 7s3RO REERBC oL ToME
A—&H Tk 7 22 5 L= v Fic kT 2RTE RO
400~600my 1= 513 BB REHR R & s L 7.
2 av7oXEFERL - FEEFIC X3 TTC S hok#H
1, 24F4 = = v 7 R IGIERRRNE - FEic X 3 TTC Rtk
Te TR E T - o
PRl 14E4:== w7 (1968.11. 5, 1969. 6.16 35 X 08 9.6 £
/9]
24 <2 v (1968.11.13 T-EEHTEIK, 1969.7.23 £
#)
HHo 5y, TEROEK 2 44 <2 v 7 oBHRIGEI a1
[E e
3 AHBHHL b TTC Mook
BT AR, BEEMEEERL ik T AB.C. oFHid LD
LEEA = v 7288 (1969, 7.21) LEBHEE L. i
OBERME LTI (OF 2 EER)
AR : BRSO
B : BBESRAM, BERE L DEERTWB
CHus : PIBURAMN, PRRcBE SIS, DFAREEADME 2 _
4 IEH - k5 TTC ExiEhoks 2 s
BT AR (1969. 7.23 $H) I3\ T, FM~avSic S
FHHS AR I0T, B LERL TS 2441 V]
Bwavd L~z vI7Eout TTC R MELENY | 0~ |
filc-tzo = v 7 OB | 28, R - iR Lo

80 210 270 306

e

il ! Sorus

FORIMELE 3 Fcm T, Punching position : 1—4 A—D

5 av7ic ATHCiifid bl -8 G0 TTC BT 0%  Unit  :em )
{bootiit Fig. 1. The sample form and punch-
(1) 144~<=v7 (1968.11.5FHE) »+£ vV \Bc@EHb 50 ing position (2-years-old L.

A BEE (1969. 6. 16 34E) LERCHELBEE 1, japonica Aresca.)
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B LaeBasivagg~av7 (1968.11.5 4K,
REHRRBAI 0 | MEH) %4 ) MCHEHLTA L » 2 1‘
—rric R, (R A3z & 3 TTC ExiehoZ{bicou
THE T -1

(2) 14E4==v7 (1969.6. 12 F708) IR, #I2BF tuiehe robis Fon /
M 25 L840 TTC i hoT kicowTi
ﬂ&ﬁf& 2 fCu 2

(3) WABEIREL-BE, 2v704HEETS
P S OWT1EE~2 v 7 (1969.9.10 H48) #
HHE LTI LI, Thbh, #iKkEHGCTRABEY
100, 90, 80, 70, 60, 50% & L, #BEOWTHZEML Fig. 2. A brief map of Hakodate Fishing
Ta v 7 RE G REORBEOPIV I 512 2~5C port. Showing the places where the
DA o h—hicEEL, fABELEER L2V sampling were made.
7o TTC BT hoB Lo TN T - 726 —

AR 1z » THE X VAR OIS, FEHEs
BGIRMER Y bl o, —EOBML Y =2 K~
7 (jfif# 15mm) # fAuCHRIL, 50%/RiER T
%, WESTRMORT RS L T TTC BILRIGAE
it ot s, BB = v OoGHEROKH
wR < fedbic, TTC @ IcH: M oW X b,
TTC RICE G211 b e 0% KT R—4F (% ”
W - SR - PR - WD TOB L st o — [
Hite (mp) TOWNELY ELT, BITERBO
TEYR W RE 2 E U tze T, 490m iz it 5
ESROBKIER & - TRICHEN ZBF L, HHC 3
AmEEA R L Lt TTC BT homs 24t _
DHECHONT Bl (T -7 WHEMIE, A 1.y
101 T EHE s X 07 124 P e HeHESt (QPDgy 2 -

WAPIZRM LTS COA L » »—duc{iig (1969.11. 5 \

Halodite Pry

#ath) 10mm 4 7 A vz, By a0
a—— Uit iem
ERbLUERE Fig. 3. The sample form and punching posit-
ion (cultured 2-years-old L.japenica
1 TTC iz X s BTiEhEA: & o kR ArgscH.)

(1) TTC s & FUtssio#gd

2 v/ ORI #4f TTC @ L FUEERIc oW T il 5748, 50% MK 0.2% % X U
Table 1. Relation of formazan production (optical density) of thalli to

varied TTC concentrations and times.

~_ TTC concentration 0.2 % 0.4 %

Optical density \"“\-‘Ti‘“‘f, (hrf')‘ 1 2 l 3

S

e

Optical density at 490 mp 0.331 0.412 0.438 0.430
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0.4% TTC #FML, ThEhiEwLFHL, gt
2 7R v, 100wt BERTRBE], P, 30°C 0%
HTFT L2 3EMBIE R T » 7o BULHEER LK
FERE 2 TEmEs P = vic T, &R EiBEE o 490
mp BT BBRNELME Lo TORFUIET 13
DEBHYTH B

ChoDERIVAB L, <= Vft:::;-nﬁza TTC
RIS, 7 520 TTC RIRIEAL & ke
TTC B 0.2%, 100wt @AW, HE&, 30°C, 2 MM
TGt Bbhs0t, k%842t TTCET
OB ETE - 7.

2) ==vFiektsd TTC BrdihomXE
g oMz

400~600mp iz T, = v 7o TTC BTEEG
HoR R TTC Itk fTih-fcdok,
B (s0%#@kEAv, TTC e FE&fta
) Tl 4R 2REL TV, &
TCH4: 4 formazan O ATOEET 490muizH b, St W
v % 2 OBE TTC BERIER T - - HHBOR U, pennatfide Sun. L. jeponica ARESCH
JEER A 2D &, MICERMIC X5 — 251490 Fig. 4. Absorption curvas of toluene-extracts

LR P

mpfHRC A bh by, ~avFesu TR from TTC-treated L.japonica Arescn.
fHETH LAY — 212 bR T TFHE B 1D 5 and U.pinnatifida Sur.
LA L LB T ¥V L Ligss (@ : Optical density of extracts from TTC
TTCBERIER it - 1o Ml &, KIExfiteb reduced thallus, as blank toluene.
FICFEECIE L - i & o R OB (@ : Optical density of extracts from thallus
. g G same with above a but without TTC,
FHET S L, TOEIVHICH SR 490mp (5T s Blank tolasus
TOFAEDE, ThbbIEkoBXELXNET Sz @ : Optical density deducted @ from @.

2T TTC AEMN LT 5 & LAk : Bbh b,
2 =V 7 OEERNI X UEMFEGIC X5 TTC RixiEost

(1) FEHMEnc k5 TTC B ot

1, 25w a v FR2VLTERETNC X 2 TTC BITEENC ST, 490mp K 2REELREL =
HRIE2EN)~B)DEEDVTH B,

LD 490mp k1T HIEROBEEX LD L, H2RN2GFE~a v TS TTFRERTH S0,
@, @TiL0.650, 0.595, 0.630 TH D, FOfDF®, ®, ©Tix0.145 0.145 0.203 ¥ 7@, O
$WTEL0.195, 0.110 TH D, TEEO T & £ OO B TR EEIC K EVWER R bR D, T
HEAS A B 29E48 < 2 v i S0 TR0 TS X ot iRdulile, 490mp 2 dsit 5 IR OB NGHE 2 I
L TfEEE, $2H 2 mT o & SHHTiR 0,240, rhrerh Tk 0.540 T % b bl iflic g L T
IO IEL, Lo T TTC RITHES) 8o L A~ = v F i siF 528 & chftrhuliifio TTC
Iz 2T, 490mp TOROBKE X E L 2 ERRFE 2K B~B)icabhas £, BBLE

1A~ a v7TrvFh i Efodhihoific il €, Efo TTC iEhig Abh s,

ThHIDEETELE, ~a2vYFEsVT1EE2Y 75 UCTRITEKNTO 24645 2 v 7 o iiic
X3 TTC S b Rl ific B8 L THBA BV 2984 = v 7 o FEIRIRE- TTC Bxighs
Zbh, OB AEVWERZChERNTH S,

(2) FEHEFN X 2BALAEHOBE



WHEOEMRE L ML OBk M3 51
Table 2. (1) Relation of formazan production (optical density) to
different parts of thalli. (1)
= “————-_._____‘___Sarnplgsf I
o 1 \ 2 3 ‘ 4 A ‘ B ‘ C D
Optical density at 490 mp 1
@ 1.300 | 1.200 | 0.535 | 0.500 1.180 | 0.610 | 0.535 | 0.410
®@ 0.650 | 0,605 | 0.390 | 0.305 0,550 | 0.465 | 0.332 | 0.300
@=0-® 0.650 | 0.595 | 0.145 | 0.195 0.630 | 0.145 | 0.203 | 0.119
Notes 1. Optical density at 490 my :

(@ Optical density of extracts from TTC-reduced thallus, as blank toluene.

(@ Optical density of extracts from thallus same with, above but without
TTC, as blank toluene.

@ Optical density deducted @ from @.

2. Samples: see Fig. 1.
2-years-old L.japonica Arescu (forming Sorus)
collected in Nov. 13, 1968,
Table 2. (2)

Optical density at 490mg

= Samples
_\H\

Thallus base

Thallus central-center

@ 1,640 1.980
@ 1, 400 1. 440
®@=0-@ 0.240 0.540
Notes 1, Optical density at 490 mp: See Table 2, (1)-notes 1,
2. The samples: 2-years-old L. japonica Arescu collected in July 23, 1969.
Table 2. (3)
—_— Samples | Center of | Thallus | Edge of
s Thallus base | 10cm from | central cen- | thallus cen-
Optical density at 490mp thallus base | ter ter
@ 0.267 0. 267 0.415 0. 365
@ 0. 146 0. 146 0. 270 0.210
@=0—-@ 0.121 0.121 0. 145 0. 155
Notes 1. Optical density at 490 mu: See Table 2. (1)-notes 1.
2, The samples: 1-year-old L.japonica Arrscu collected in June 16, 1968.
Table 2. (4)
. Samples e o
Thallus base Thallus central-center
Optical density at 490 mp e
@ 0. 400 0.412
@ 0.283 0.217
@=0-@ 0.117 0.195

Notes 1,
2.

Optical density at 490 mp: See Table 2. (1)-notes 1.
1-year-old L.japonica Arescu collected in Nov. 5, 1968.
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Table 2. (5)

. Samples

Thallus base Thallus central-center

=~

_Optical density at 490 mp_

1. 100

@ 1.130
@ 0. 820 0,770
@=0-@ 0. 280 0. 360

Notes 1. Optical density at 490 mp: See Table 2. (1)-notes 1.
2. The samples: 1-year-old L.japonica Arescn collected in Sep. 6, 1969.

Table 3. Relation of formazan production (optical density) to each
different thallus.

~-_ Samples 1-year-old L.japonica Arescn 2-years-old L.japonica Arescn
No. 1 No. 2 Noo3 | Nol No. 2
Optical Thallus Thallus _| Thallus Thallus Thallus
density E‘hallus central- g‘al';allus central- E:;“m"central- Ehallus central- E::;llus central-
at 490mp \ e center » |center | center = center center
@ 0.267 | 0.415 = 0.460 | 0.400 | 0.412 | 1.640 | 1.980 | 1.300 | 1.200
@ 0.146 | 0.270 - 0.260 | 0.283 | 0.217 | 1.400 | 1.440 | 0.650 | 0.605
@=0—-® | 0.121 | 0.145 | - 0.200 | 0.117 | 0.195 | 0.240 | 0.540 | 0.650 | 0.595
E " s " d collected in
Howmailin collected in collected in collected in collected in Nov. 13, 1968,
June 16,1969. | Sep. 10, 1969. Nov. 5, 1968, July 27, 1969, Formati‘ve S
Notes 1, Optical density at 490 mp: See Table 2. (1)-notes 1,

- EET5 1, 24845~ 2 v FioouTR—#6 (hididl) x4 Lt TTC #xgElic-
WO LS RS 3 TR Lice 14E4E~2 v 70 490mp (2 361t 5 IESROB NS 0.145, 0.195 % X
T°0.200TH D, 6 AhRCERELLa iR o 9, 11 AR L= v Fic L TR K 2b
Hize ChHITHFHINZ L 30 B0R - AT OT, FTAENC L BESHHVIIEHNC X 2%, oM
XLV, 264 ~a v IR T THRIEO H8IC X 5 490mp 2351 5 TERR O BRI TRt
Dh bRV 711 0.540, FEHORGAZ LDIX0.595 &, BHERRTHCEEL TR Abhi

(EFz S TILHIT 0.240, #%0.650, T&DEAARE {, TRz TTCRILENI M) 14,
2iEE=a v ROV THET 5L 1E4 L ) 2L ~=2 v 7ORILENFHR A bR
3 &AMt TTC Bae ot

2 WA L iAo AL B.COt SR AT L T B2 v 7RI L THAME L L, 78
iz 2tz TTC BMITHE T DT, 490mp ik 5 EPROBXE2BE L 2RI HS R X Uf4Eo L
B0 THDH. HEhopihlificouvTHETS L Ai40.19, Bif0.210, CHL0.170 TH B, X
iz OV THET 5 & AM40.140, Bitdi0.160, CHifh0.065 T b, HFE{Eopidi, HH-TFh
L Bitfio = v 7T TTC RICENSH# S, KW TA. CHtioirTh 5, Ticbb, Bigonc
PRl L DR TV BMdio 2 v AL A s, BIBROM, BiROMEIT SR TAEEAD LD
MEifiric TTC MITEEHNAMETFT LTV5, LALAMSS LUBAICEFL TS =2 v FTiRBWTtoEt
bEhThh, EEOBEECIZHELELLRDIDT, ZHELIE(bLTHEHLAV,

4 IFE - A3 5 TTC |ELfE o

LEE RETLATHRN 2FEE~a v T RAFTELOT, A-HeHEEFL TV BIER~=2v7
LHW~a v FuiEsbe e L, TTC REMENCERDS 520 Tttt IEE - v
i AR B 6 (1)~(2) Bz, *7-490mp ic3sit 5 IEEOW KRS 5 #iTRL 1 IEH - #F
a2 v 7 othdtplEls L ORI 51T 5 490me DIEBE OB A 5 &, rhth LB TILIER = ¥ 7 0.540,
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Table 4. Relation of formazan production (optical density) to thalli
from each different habitat.

S S vt A B &

Samples . Thallus Thallus Thallus
b B Thz;llus central- Eal-;?e"us central- al':éllus l central-

_Optical density at 490 mp . center > center | center
® 0. 450 0. 880 0. 490 0. 630 0. 280 0. 450
@ 0. 310 0. 700 0. 330 0. 420 0.215 0. 280
@=0- 0. 140 0.190 0.160 0.210 0.065 0.170

. The inside of a The inside of a
Remarks 'g'h:ﬂk()‘:;zde of a breakwater (a dis- | breakwater (near

2 T tance from shore) drainage out)

Notes 1. Sampling station: See Fig. 2.
2. The samples: Collected in July 21, 1969,
3. Optical density at 490 mp: See Table 2. {1)-notes 1.

0.6

Absortance
Absarbance

0.2
L] i rl [ T T
] (k] s _: [ o L
Wour Lenpik
. Ware Length
L e o Thallus ceniral center
p:—C— @
C:i—e— O
e (@

Fig. 5. Absorption curves of toluene-extracts from TTC-treated thalli
from different habitats.
Sampling station A: Outside of a breakwater
B: Inside of a breakwater (a distance from
shore)
C: Inside of a breakwater (near drainage out)
(See Fig.2)



54  {eigEmE

6.0-1

Absarhance

0 y =
0 00
e Wave Lingth i

Fig. 6 (1) Absorption curves of toluene-extracts from TTC-treated
normal and abnormal forms of cultured 2-years-old L.
japonica Aresca.

(1) Thallus base

Normal form : —20 [0)

@

Abnormal form; - 0 =eeemeenns (D
@, ®: See Fig. 4

Table 5. Relation of formazan production (optical density) to both
normal and abnomal forms of thalli.

———— ~ Samples Normal form | Abnormal form
Thallus cen- Thallus cen-
_Optical density at 490 mp Thallus base tral-center Thallus base tral-center
@ 1. 640 1.980 1. 320 1.160
@ 1.400 1. 440 1.120 0.800
O=0-@ 0.240 0.540 0.200 0. 360

Notes. 1. The samples: 2-years-old L.japonica Arescn collected in July 23, 1969,

(shown in Plate 1 and Fig. 3)
2. Optical density at 490 mp: Shown in Table 2, (1)-notes 1,
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4.04

Absarhanes

o
400

T T
00 600
Wave Length

Fig. 6. (2) Thallus central-center

Normal foorm : ——OQ—— @
@

Abnormal form: «eceseeee O eeenennen (O]
..................... @

@, ®: See Fig. 4

Ha v 7 0.860, HEHTHIERF=2v70.240, FF=2v70.200 T EF= v 7ic LT HE=v7 O
TTC BEAEHOBGORA LR S, fos, WM~z v Fekd & BORHAC VUL E ZAILR Tz
"R FY
5 av 7R ATHCH#EYHI-2 850 TTC ik hoZ{boks
(1) FRFELIT5COAF»H—hicffLi-#50 TTC ETENOZE(L
1) 15437 2A) PcBHL T, FRCFEALLBEH2VREBKPCERLTAL » 2~
cEEL, EEB¥c 2 TTC BT hoB(bic o1 T, 490mp iz B 5 IEROBEELHET 5 LK
DEEED LB THD, iz v 7 oddulil X 0 RF 2 LRI 8L 7858, Sl
B4 2 HHOBNEER 0.012 2 4@ic it L« TTC MITEMNIEL < § ftoThhBe = ¥ 7 RiEKD
CBML, AFy»—ducRLcBE, RBE B stic TTC BTN e b 6 B Hick\ TS
OWEER (=) LT b,
2) 144~z v vikdic BT Ele 3 gL B4, TTC 8xgEhoZic-ouwT
490m s 12 3513 5 IEBR OUEHE R BUTE L 2o TR 7 F T o RIS £ 3 & (R 3 B Bz s\ TIEREUE
ohihbE s LU RO ER O L 0.045 35 L ¥ (=) £ i 5o



Table 6. Relation of formazan production (optical density) to thalli
stocked in room and in a stocker.

Tl T Duration (days) | ~ Storage
Optical |  Room _ ~ Stocker
_density at 490mp | 0 2 2 I 3 | 4 | 6
@ 0.412 0.192 0.570 0.505 0.452 0.230
@ 0.217 0. 180 0.410 0. 365 0.330 0. 260
@=0—-0 0.195 0.012 0. 160 0. 140 0.122 (=)o@

Notes 1. The samples: 1-year-old L.japonica Aresca collected in Nov. 5, 1968,
Sample position: Thallus central-center.

Storage in room: Samples were packed in Polyethylene.

Storage in stocker : Samples were kept in 5°C’s sea water.

Optical density at 4990mp: See Table 2. (1)-notes 1.

oa e

Table 7. Relation of formazan production (optical density) to different
parts of thalli treated with in sea water during storage at room

temperature.
‘ik_—buraﬁm—days) I — (: . T 3

“\.__ Samples | Thallus | Edge of ~Thallus | Edge of

Optic\al\\ o o g}stnus central- thallus bTah:““ central- ’ thallus

density at 490 mp . center | center s | venter center

® 0.267 0.415 0. 365 0.178 0.225 0.115

©)] 0. 146 0.270 0.210 0.075 0. 180 0.125
@=0-0 0.121 0.145 0.155 0.103 0.045 | ()@

Notes 1. The samples: 1-year-old L.japonica Arescu collected in June 16, 1968.
2. Optical density at 490 mp: See Table 2. (1)-notes 1.

Table 8. Relation of formazan production (optical density) to different parts

of thalli treated with in sea water during storage at stocker.

1 2

™ Sample s_ectjons

\' Duration (days) ™
._ . .,

Optical density ™. 0 I 21 | 23 | 26 | 29 0 5 7 9 12 16 | 19

at 490 mp 3

© 0.950 0.670] 0.5% o.m} 0.365 1.200, 0.920| 0.665| 0.545 0.590 0.490! 0. 318
® 0.520 0.310) 0.285/ 0.225 0.220) 0.605| 0.480) 0.460 0.547 0.370 0.332| 0.278
@=0—@ | 0.430 0.360 0.305 0.245 0.145 0.595) 0.440) 0.205) 0.198| 0.220 0.158 0.040
"\ Sample sections | 3 g A B
| Duration (days) ™
Op;;c:-)alden_sity_0’50 5 | o | 12| 21|23 |26 2|07
at mp |
® 0.535 0.470| 0.500 0.447 1.180| 0.690 0.640| 0.550] 0.515 0.385| 0.610 0.415
® 0.390 0.390 0.305 0.375 0.550 0.347 0.312 0.302 0.335 0.165/ 0.415 0.340
@=0—-® |0.145 o.osoi 0.195 0.0721 o.esof 0.343i o.azsl 0.248 0.180] 0.220 0.145 0.075

Notes 1. The Samples: 2-years-old L.japonica Arescu (forming Sorus) collected in
Nov. 11,1968. (See Fig.1)
2. Optical density at 490 mp: See Table 2. (1)-notes 1.
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) TEMOALKhS 2HE4LE<a v 7R RV BIEHLSCOA v b~ (R L2, (R A K

iz X% TTC BOCHE oo 2T, 490mp i 31t 5 IEROREE 2 JlE U o f5 B8 8 SR L 1.

(o A X AR (1 HER) © 490mp 1o B0 5 IEROUGER, HHOTI 29 A Hicky

T0.145, R OE@IE 16 [ HT120.158, 19 HE TR 0.040 Th 5, HEFD PREH@RX S5 HAT

0,080, JHACIV@IZ5 HAT0.072, ¥ o8 29 H Bt 40T 0.220, B 7 A H

T0.075 Lieo Tk, REARCLZ2WEENETRAMIC LT & nd, TREDL LIS

(s Tk oM L€, REE I X 2B EEOETIRBIEETL, #EL ikl

(2) FREc S5 Lo TTC EigEho%

Vi~ a v TR U, ik QiSRRI 2 hi-nT, chbol8icxs TTC &
TCRE NS DU T 490mp 12 350) 5 IER QW2 JIE Lkt 9 R0 s ThB, BRI ELLES
LT ko THERD TN b HFIEROBEETE L (B, TTC BIETc kBB LL-b0LR
b b,

(3) HoACHREETC iR L & o TTC Bk ho%k

ViR~ 2 v 72 e, #EGEEOEMA X SR A b v h —hic (R L, #KRERC X5 TTC
BRI OELIZ TR 21T - foo MR B L 2R OBLIZE 7 (1)~(3) K X 08 10 Rics
To

Table 9. Relation of formazan production (optical density) to thalli left

in the slight rain for 2 hrs.

T ~ Samples | Thallus Edee of
— - ge o

Oiptical density ut 490_;11";""-— S Thallus base central-center thallus center
@ 0.195 0.382 0.335
@ 0.163 0.314 0.330
@®=0—-@ 0.032 0.068 0.005

Notes 1. The samples: 1-year-old L.japonica Arescu collected in June 12, 1969,
2, Optical density at 490 mp: See Table 2. (1)-notes 1,

Table 10. Relation of formazan production (optical density) to thalli treated
with different sea-water concentration during the storage.

N Duration (days) | 1 ‘

Sea concentrating (%)

Optical density at 890 ma 50 | 60 | 7 |8 | 9 |00 | 0 | g

| |
@ 0.460 0.175 0.195] 0.340] 0.340 0.370 0.450/ 0.290, 0.300
@ 0.260 0.130] O. 145i 0.210; 0.190, 0.170, 0.220] 0.217 0.224

@=0-@ 0.200  0.045
— Duration (days) '

Sea concentration (%) ™

0.030

0.130| 0.150{ 0.200, 0.230, 0.073] 0.076

i

3 6

e

Optical densiiy at #0mp | % | 100 | 7 | 8 | o | 100 | 80 | %0 | 100

0) (mmoms&M)WMIMNO%4&M%&%S&M
® &m(mmom5&M(mm&M)m%0ﬂmam
®=0-® M%OﬂS&MﬁM%OM2&M(W@&M&M&

1. Samples: l-year-old L.japonica Arescu collected in Sep. 10, 1969,
2. Sample position: Thallus central-center.

3. Temperature stocker: 2~5 °C.

4. Optical density at 490 mu: See Table 2. (1)-notes 1.

Notes
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Absorbanee

Fig. T.

Wave Length Wave Length

(D~(3)

Absorption curves of toluene-extracts from TTC-treated thalli
which previously immersed for 6day in 0(I), 50%-1 day (1I),
60%-1 day (ITI), 70%-1 day (IV), 2 days (V),3 days (V1),80%-1 day
(VID), 2 days (VIII), 3 days (IX], 6 days (X), 90 %-1 day (XI), 2 days
(XII), 3days(XIII), 6 days (XIV), and 100%-1 day(XV), 2 days
(XVTI), 3 days (XVII), 6 days (XVIII) in sea water concentration.
Sample: 1-year-old L.japonica Aresca.

@, ®: See Fig. 4
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.1 . 10,1 u 1
U.5.1 0.5+

Absorbance

024 moeed o

0o R X R

i1 ¢ 0.1 .
400 450 500 400 450 500 1,4
g

Wave Length Wave Length

Fig. 7. (2)

i b ORI XX I 6 Bl s T, REH 8 S BB ER = v 7 O 490mu k1T B 1E
SROBHIER 2B &, HEAWEES0%3s X 06028 =~ 7 T13, 1HHTO0.045 % X 1°0.050 TH h, 4#)
DIEROWAIE 0. 200 12 He~F L CIETF LTV %o T0%3 L 00 80% B = » 713, 2HHTO0.073 % X
W0.076 L7e D, MFRC BN UTFREFLTV-3, 90% EOHACBH L2 v Itk wTIZ6H
HTO0.095 %L, U< b BIRETFL T3, 100% fEkic BlL7: = ¥ 7iz20Tik 6 A Hic
0.160 &7¢ h 490mp i 51 % IEPR DR HIE R L RE T LT 525, fhoMEdiKc @il L 28E X 23T,
ETAi L, HRREORRIC L 32y 7afictks HiFTEE:, TTC BTHEN L Y A THREDOE
EEREFGHEEL AR S,

ChbleibhdZEL, 2 v 7ERC NGRS -2 186, toErAkzvLBbh3is,
LE oot ho TTC BLAENc i LT, BTENTELLEL <FHL hafHEsihenn
ha,e
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0.5, .64

(xm) oav)

Absorbance

0.2+ " 0.2

0.1

Wave Length

Wave Length
Fig. 7. (3)

] g

= v 7 OAEATEEREE LT TTC BcRIEoFIMY BT 2cs - €, KRR E 5 2 Afoisic
¥, TTC BIEMHEAEREELEH LT, 74 A0 oW Tl - o BT 5 C L0 Bb
Rize L LIiHHE oBOEREIESIC 54T, 490mp (R CRY 2 2 0BFicAbh ol - 271345
h, SR D39 500 BES AR L T BicT Fevad,  TTC RIEAR L il 0B e &,
RS R Tt FIC R4 T B L Ao R i oW e % Jhile T % &, £ o U Haicdbh, 490mp i
B AEHEONT b, FROBREELNETS - Lok » T TTC BTt 5 o 0L
bhr0T, BHERY - B HEH, LFBHN, ERK - RS LOATOCEECEE S BER L
ikt s TTC Bt oZlbic2uw TN E T -1
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FESO - TEFIT 5 TTC BITRENICoLTIE, ~2 v FickunWT 1464, I, G 24
fwz vy Cr, thRdhuLiic L CEHoMITIENRE <, FREBREO FRIEIL oM Ib#e
LT HROcH TTCRITEN 2 bht, ¥ 1S~ v 7oL T 244~ = v 7 ORTHE
Nzl A bhie,

EFHMIic 2tz v 7 ORI, BERoNTER L DR TL 2IMICETLTWS2 v 7
< Abh, ROTHEROACAEFTFLTV-22 v 7 ThH D, ROt X FAREEADET
2 TTC B3 A bR,

T 24~ = v 7 O~ fE LET LT A48 s L OIER 2 v Ficou© TTC BIthE ))&
AL, A2 v 7 ieswTRIEE= v 7t L © TTC BTfEMNifEd 2 bhiz,

2 v 7 OAEFRR I ATTIREY hicx 86, REokEvLBbh sy TTC &XENFE %S
fi@maEES b b, MO SRS AHERORICIEN L KB L T, Mo X v EL§EL kRS S
50, 2<L{HBLBbRS 2 v FRBWTEHNC X ) BRTHEDARE Y, Aot FEIERCEs - TR
M@ iE M A bhio o & &, EESEELIT—RitESs 2 oh 2 EOBT, FREMcS T
BIEENZR AT, HoBiicxbh 38 HEOETRALR L, 15

7 # AR BT TTC Bt BRI D 490mp i2 351 3 IFSROBOKRES, 0.100 LLEOB &+ —iEkE
e L Zle Lichh, ARBHGERBO—o e & Bibh b, Hifh s v 7R EOETIC KT
490mp 1 3517 B IEBR OB KHEA 0.100 LT 2R L1t LA L Zhoofibkbi< &, KfE490mp ik %
ESROBREXWET B Z Lic k- T, BEOLKFEEHELIEETE, »oEEHORS - FHifso TTC R
TN AL LB A AMEOBES X U, 4 - EoHFIeHET 5 - LT L Bbh 525, Bl
ALFlE L AN L 5L AR B0T, SHICZhbaEHETS L, S8 TTC BxiEhic &
HIFEOHIE S L oWIIE & o e o TR Lz,

= ¥

2 Y7 OEEERE L LT TTC BTRIEL®IRL, FomfEtlcovTt=a v 72 v Tliema
1o BENIRRIC OV TERT LR EE D TH D,

(1) TTC#E#- L 2B THEHELREGOBHIZOWT, v A0V THB LA HECHEL TRV,
490mp i 513 B IHHE O IERE DB EEE (BUS L 2o M O WREE & 0 BUE L fev F—& Tl - 1o Mo
MHROWEERY S LEI<{) #MEL, TTC BTl E Lis

2 koML - FhRe X 5 TTC |z, &8, hichliBrr L chich, FRERICHVTH
BBl abhsd, 31, 144 ~av LT 28~ Y7L THidabhis

(3) BFERPIMNMEOEFBAlic A TTC BN, £FSMC L VB2 PRE DY, FlEEIZIT-
TAEEARFICAERTFL T332 v 7iEsvwT, oBfriceBFL V52 v FickkL GRITENL G
Ve

(4) BH2HFA~=2vFiIcsnT, FF - ERbO0RITHENE, #AHB2 v 7k TiH Abhis,

(B6) = v 7 O4MIEEC ATIOREE REE - MR S X B{RH) bt dd, MEoRE
LBbhrizt TTCRITEHRFTEL wsfridbsc Lnt, TTCRIMENEZNETSZECL-T
FOREBELHET S 2 EAAREEBbh S, Lo L FEERA S ERARE LB 50T, +oEET
HLENH D,

5 ik

1) B B % — (1956) : HAZE 22 (7) 400
2) ” (.»)s ” (#) 404
3) ” (#): » (8) 467
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4) ER - fRE - BFFT(1958) : JEABER(18)
5) {& # M = (1968) : LA A 25 (6) 19

6) ” 0 % # (9) R

Abnormal form

Normal form

Plate I. Normal and abnormal forms of cultured 2-years-old L.japenica Aresca.
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(Hokkaido Kushiro Fisheries Experimetal Station)

& W N v Mk K E R BB
(Hokkaido Abashiri Fisheries Experimental Station)

e MK B

e ¥ = o #HE #
(Hokkaido Wakkanai Fisheries Experimental Station)

MEF 45453 H 20 H AR
MAFn 454 3 A 30 H#&1T

FatLa
(Yoichi Hokkaido Japan)

T8 1 -2
(Yunokawa, Hakodate,
Hokkaido, Japan)

184 40T 16
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