L %
& XKoo ooR
Sci. Rep.

Hokkaido Fish, Exp. St,

At i 38 7 K PE G Bk s i

% 10 5

- — —

SCIENTIFIC REPORTS

OF

HOKKAIDO FISHERIES EXPERIMENTAL STATION

Ne. 10

L is  — ¢ —

tBEILXKERARS

CEEERY)

(February, 1969)



b & 57 K BE R B 8 W E

# 10 %

ek &

g Fic ki 59 4 =2 v 7 Laminaria angustata var. longissima
(MIYABE) MIYABE o) A= fESE (1 W%
1 RBIEIBEDATEREID ovoveerorrereoresseeessase s seesssssssessesessessssssscasasins

WRE B
AR (= 7'0)‘1&&@&{&”; t”fﬂ':]"ﬁi ...............................................................

ARRE=- -H% BE
jtﬁiﬁ;\%@ﬁ@ Fw A QJﬁbﬁil’JL"C ...................................................

(4442 A)



SCIENTIFIC REPORTS
OF
HOKKAIDO FISHERIES EXPERIMENTAL STATION

No. 10

CONTENTS

SAsAKT, Shigeru

An ecological study of Laminaria angustata var. longissima (M.)
MiyaBe on the coast of Kushiro Prov,, Hokkaido -«veeoveeeiiiiniiiiiiin. 1

Funano, Takashi

Observation on the female gametophytes and the microscopic

sporophy'[es of Laminaria re[igz'o_ga NELERBE o vve conns anrmmvimsesmarossscaesaseedsse 43

ArvA, Kenji and HavasHi, Tadahiko

Studies on the young shells of Japanese surt clam, Spisula
sachalinensis SCHRENCK, on the coast of Yakumo, Oshima
PIOC., I R e e e e e e iy et i o e e e ard 51

(February, 1969)



JeeE Ak ERBRERE #1005 HIR44F2 A 1

i i 5+ # 2 v 7 Laminaria angustata var.
longissima (MIYABE) MIYABE > 4: 82 () BF %

1 AFERFROETRA

e~ K i
(s S Es A FE )

An Ecological Study of Laminaria angustata var. longissima (M.)
MIYABE on the Coast of Kushiro Prov., Hokkaido.

1. On the Life of Winter Population

Shigeru SAsSAK1
(Hokkaido Kushiro Fisheries Experimental Station)

Laminaria angustata var. longissima (M.) Mivase grows on the Pacific coasts of East Hok-
kaido and the Kurile Islands washed by the Kurile Current.

On the geographical distribution of this Laminaria, Miyabe (1962) says “The southern limit is
the outside of Kushiro harbor and the northern limit is the east coast of Etrop Island”. On the
other hand, Yendo (1911) agrees to this southern limit but he points out Urup Island as the northern
limit. The auther observed Laminaria grew in Shiranuka, northern limit of distribution of L. an-
gustata Kieruman., And he made sure that the plant is distinguishable to L. angustata as ever
opinion on account of special feature of the sorus. In conclusion, the distribution of L. angustata
var. longissima in Hokkaido ranges from Shireto, outside of Kushiro harbor to Cape Nosappu,
Nemuro. Concerning the ecological study of Laminaria in natural reef, Hasegawa (1962) made a
detail report about the process of four years’ growth of the sporophyte of L. angustata KisLiman
which grew in Hidaka district, and Funano and others (1967) made a report on L. religiosa Mivase
of Shiribeshi district. Moreover, Parke (1948) made a detail report about L. saccharina (L.) L amour.
which has grown mainly on rafts. Kawashima and others (1966) made a report on L. angustata var.
longissima which grew on concrete blocks in Habomai, Nemuro.

In order to a study of life of L. angustata var. longissima (M.) Mivase, the author provided
an experiment ground, which covered an area of 3,000 square meters, at Okotsu, Kushiro, Hokkaido
in 1960, and has been carring here on some investigation since then. As a result of the observation
until February, 1966, he made sure that there were two different groups in its life : one group
sporeling in summer and the other in winter. He (1964, '67) also disclosed that the former grows
well enough to be harvested when they are two years old and the latter cannot be harvested until
they are three years old.

In this report, he generally describes further knowledges gained by continual biclogical in-

vestigation of winter population.
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Results obtained are as follows:

1. Period for attaching of zoospore

The plant belonging to winter population is originated in zoospore released from mature spo-
rophyte (parental plant) of one year or under two years of age, These zoospore attachs on reef
between October and December. As they grew up, they become main population of winter
sporaphyte.

2.  Gametophyte stage

(1) Gametophytes originating directly from zoorpores released from the parental plant [Parental

plant--Zoospores--Gametophyte)

It is considered that gametophytes are produced on reef extending over about 4 months, from
October to next January. The stage of each gametophyte, which was collected on slide glass in
natural, is in less than 45 days, though it is only 15-20 days in culture under a normal temperature
in the laboratory.

(2) Gametophytes which grow on natural reef

It is supposed that this gametophytes are originated in zoospore released between June and
August of the last year. Its parental plant is a group of two years old plants. Their longevity,
though it is often supposed to bz 8-11 months, is still ambigous.

3. Germination stage

(1) Gametophytes orignating directly from zoospores released from the parental plant (Parental

plant--Zoospores--Gametophyte)

It takes about two months, from December to January of the next year, for the appearance
of two celled sporophyte on gametophytes. It comes to become visible between the middle of De-
cember and the middle of February of the next year.

(2) Gametophyte which grow on natural reef

In some years the drift ice come up to the shore, washing the Laminaria bed. After such
occasions, a great deal of fertlized eggs are attched on the washed reef, and their germination is
completed by the end of April. Consequently, this situation is one of the causes of the rich harvest
of Laminaria in this district.

4. Juvenile stage

This stage means a condition that there remains a layer of tissue in the blade. In the middle
of May, the last period of juvenile stage, the longest blade is 30 cm in length. In the case of summer
sporophyte, when it reaches a length of 0.5 cm, its juvenile stage comes to an end.

5. Growing stage

(1) Elongation of blade length and blade width

The primary growth period begins in December when sporophyte starts to germinate and ends
in October of the next year. It grows most rapidly between April and August. In this period the
blade grows more than 3cm a day. Especially in May and June it grew 3.7cm a day. In August
the blade of one year old reachs a length of 200 to 300 cm. And its blade width cames to be 3 to
4cm in November. The elongation of the blade rests from Octobef to the middle of November.
The secondary growth of blade of two years old begins at the same time of the first regeneration
period and it continues to grow until the middle of September of the next year. The second most
rapid growing period is between April and July. During that period the blade grows about 2 to
7 cm a day, particularly in May and June, it grew 6.8 cm a day. On the other hand, at the end of

May the blade becomes longest, being 771 cm on the average and the longest one reaches 1,160 cm
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in length and 8.6 cm in width. The third elongation of Laminaria that get through the secondary
regeneration begins towards the end of October and the blade grows 1 to 3cm a day until March
of the next year.

[2) Weight and degree of thickness of blade

In September the blade of one year old gains weight most, being 100 gr. on the average. On the
other hand, the blade of two years old weighs 700 gr. on the average, the haeviest one being 1,500
gr. in June. Degree of thickness increases gradually in extent just as the weight of blade does. In
the case of blade of one year old. it reaches the highest point of 130 mg/cm? in December. Because
of the growing of the blade of two years old, the degree of thickness decreases in extent from De-
cember to March of the next year. But it starts to increase in extent again in April. The necessary
extent of thickness for blade which can be harvested is more than 100 mg/cm?. The blade of one
year old acquires this numeral value of thickness in November, and in the blade of two years old,
it does in April. But, in order to exploit the resources of Laminaria reasonably, we must take
into consideration not only its degree of thickness, but the weight of blade. The general growth
of blade that we reap is most clearly shown in its weight. Consequently it is necessary for us to
harvest blade of two years old after June, when the numeral value of the weight and thickness
reaches the highest point.

6. Maturity period

(1) Formation of zoosporangium and type of sorus

The formation of zoosporangium begins at first on the back side of the blade and gradually
extends to the surface. But it seems to us that the formation of sorus on both sides begins much the
same time, because there is no practical difference between them. The formation of zoosporangium
extends over the long period of seven months, from September to next March in one year
old blade and from the middle of June to December in two years old one. The sorus reaches a
length of 50 to 90 cm in the case of one year old group and 170 to 200 cm in the case of two years
old group. As for the type of sorus, in the first year they are shaped a pair of stripes on the
blade (it names “two stripes type”), but they gradually increase the width at the base and at last,
connect each other (it names “two stripes and full width type”). On the other hand, in the sccond
year, two stripes type appears at first and two stripes and full width type come next, developing
finally all over the surface of the blade.

2) Period of releasing of zoospore

The releasing of zoospore is carried out, in the case of one year old blade, between October
and December, and in the case of two years old blade, between June and August.

3] The condition of formation of zoosporangium

In the case of one year old blade, mature individual bearing zoosporangium weighs 30 gr and
its degree of thickness is more than 58 mg/cm?. In the case of two years old, it weighs 400 gr and
its degree of thickness is more than 80 mg/cm?.  Both one year and two years old blade groups
form zoosporagium when the temperature of sea water is 10°C and when the days just begins to get
shorter, though there is rather difference between both periods as mentioned above.

7. Stage of loss of blade

The loss of blade occurs at almost all seasons except both July to September in the first year
and from April to July in the second year. In the first year violent loss of the blade is recog-
nized from September to next February, in the period of which it losts 285cm in total length,

and in the second year it appears from January to February, reaches 103 cm in total.
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8. Regeneration stage
Regeneration of the blade is divided into two types and six kinds as shown below. In the case
of the first regeneration of winter sporophyte, it shows Type I-1, 2 and II-1, 2. In the case of the
second regeneration, it shows Type I-1, 2. If, in the case of the first regeneration, the blade re-
generates in the Type II. it never grows enough to be harvested before it is three years old. Re-
generation stage begins at the end of October and ends in May of the next year.
The Type of Regeneration
Type 1 This type passes through maturity stage
1 it shows prominent type and passes through resting stage of elongation
2 it never shows prominent type and passes through resting stage of elongation
3 it neither showes prominent type nor passes through resting stage of elongation
Type 11 This type never passes through maturity stage
1 mentioned above
2 mentioned above
3 mentioned above
9. Depopulation and survival
In order to investigate these subjects, he adopted two methods. one method is to follow up a
certain blade and the other is to investigate the thickening density of blade. In the case of the former
method, 99.96% of sporophyte disappears and only 0.04% of it survives in July of the second year.
In the case of the latter method, 99.82; of sporophyte disappears and 0.02% of it survives. The

survivals are harvested as the resources for Laminaria harvesting.
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wAh, ¥OHPr ¥ TART, HAI414(1966)6 H4 HETHM&EL =,

4) KRIC BT BlEETOME L 2EF

LFRHL L ORRICHET 5% BRI 41 4(1966) 9 F 19 HA 5, A 1E0EED=v 27 Y-+
Fuy2(20%x20cm, F40x40cm, &= 30 cm) 2BRiIc A, ¥7:1967EZ8 Anb7 e » 2 L
4D AT A F 77 A%, (PL K~Fig.4) #Ax#HT T\ 5. Zhbo &EH»L LFHCMlFEo
BAWMOT e » 2L T R o 7EATA FZ7ARMIBED 200 ETHELL Lt sTT ey
PR RFALL 1966 EIZ RIS EF LT HERE LI A7 F X5 A% 1967 fFidiliEFo




FisH Bz 33 % o 2 v 7 L. angustata var. longissima (M.) Mivase OA4:BABF9E 9

HBEMRL AT A F 27 ARERTHEA42E (1967) 11 Ax b BE3 H ¥R L, Mok
250 ml DG > 4 — L — 2 @HE AL, 1,000 ml, NagHPO 4—20 ml, NaNO;—100mg, P [ matals—30ml,
Tris buffer—100 mg, 7FEEAK—50 ml OESEH A AVIRER 0~10°C Offipl, B ERT TR A oRIH
THb,

I = = & %

1 —BEARERICLDHEE
(1) 1961 4EFEIFRL
1) 3 B3

HEECARMKAE SofaFAAtBl Lo (LITFalfe %) 252 A, #E#E (LIFbRLT2)
Cit 3 AR Tr oM ORERE, 0.5 mm BEMEINT b 0T 40k P TH B,

BEfir Fig. 5-(1) © X 512 3 Ay, Fiok, HEREToKE 2}, aff1.95cm, bH#F0.24cm, Mo
1962~64 3F (LAF cBf&+5) (X, 3.6cm, HikMERED 4 FiciZbB0.73 cm (a B2 R#EE) cPf
5.5em #RL bRBEL D AELV, a, bREOIMER PLY ~Fig. 10k 5 ¥ 3 mERCER3. 62T
L, Efhofiiic—FRasroc b, 2EMEERLETLED: To=ARRCHELASC2EL LD
X5l B, 1AL I THAENOET Licoik, 4 AFHTER20m U ETH -7

1EREECTRECTEH -0k, affid

alil=

~6 A T4.5cm A 122cm iz, bHFTL6~T AT, e 1962 1964 group N
00 ==k ATRE S s 2

9.5cm A 162em iz, Ffz cffraffLFALS~6 o] 11961 grou ledh, blasting |n I
AT13.8em#A180.2em iz 0, bbbl Aoees it e | ‘ i
foDik, a,b, cfFL I8 HC, IHIC 283.8 cm,
286.1cm, 305cm ZRLic, ¥ 1 RkEAMS
ME T 2EHICA- 0k 10 FaT, A—3EE
O 14 H olR%Es, ki 2gElorn
WNTEIES B0 —HEER 8 ARSI E s 1
< affiz12 AT 215.5cm, b#fit11H T 154.6cm
¢ BfX12 1T 246. 5em 27T 2%, Thitkkiho Fig. 5 Monthly growth in average of
fodh T, EOEITFLIHTRBICHEL 3 Aicix winter population.
a P 480.4cm, b BE 380 cm, c#F434em FIRL 72, (1) Blade length.
COLHC1IFERHC T AERER2FBECAL DIt DT4 Alfiza, bHEEbET1IRE
LT#Hotce 2FEHTRECEL totoDit, 4~5 AT, 492.3cm A3, 771.7cm FFRKORICHEL,
OFOEAT, BbENo7bDi21,160cm ThH -7, 6 ALK kECH D, 2EAEEKTRLE
Sl ntoDit 10 HO fiEKIEMICET 2 278.6 cm TH - foe 2RFAEINT 10 A TR BAE - T, 34
HitA-1 0 Z50BHEEFHAIFL L, ERLE - T, HEM3B4E(1963) 2 A 23 HOMERT
Bzl 163.8 cm #7R L 72,

2) % [

EFEIE Fig.5-Q kit X5 FEE w3 ATaff0.3cm, b#0.08cm, cfF0.8cm TH-1o,
FOWKRECHIRL LSEHEGTRLIA oo7oDid, a,beffé $ 11 ATIEIC3.7, 3.0, 3.4cm Th -
Foo O 2EREERTRIIEL I -72DIE6 HT8.6cm &mlis, LaL7ALBRRE L KT
W, SHEFREED D THIEINE Lo NET A0 THEAL Y, £729 ACHUHIEL TV 2D1LH
—EARREL TRV ADT, BARREOWETHILELDR S, L Lty e LT, 24
HiEGT, 7 ALMGEECc R A poaWGlC, WIAFMELNEL - 340 (1963) 1 Aizi, |HHES.2
cm, P#E6.0cm, 2 A1 3.8em & 5.6em RL T3, Licpi-T, FEMOERIHIIELXET S

100+




10 ek b3

PENB B, 2O LDV TIZETHEN DR
BRoFHTHRERIC Lzt
3)) ¥ #® =&

FEHEBOD(Liz Fig.5-3) © X 5 BE wHEc
ftotemit aPliz6 AT 7.6, bEHZTATI0.4
g CcTI6ATT.2g%iRL, DIERHONEL 1
IEAEGETHLE A0 3BLLIATaR
791 g bEFA51.6g, cBf292g THo7 1
BET, 2HEHCASTHLMRYRL, 2HHERF
TREGICELE-DIZ6 AD678.28 Thote O
5 24EHD6 AFCinifiL, 600g ¥ K6l
1=0i, 6~9 ROl TH -1z, TOEIECTRT
HORERNAELWDTH D, 2FZ 1 KFEE
WiE 2 kBB BT SEEROBEE, A& M
kARt oL, BELREL k- TVw225 2h
iy R 5 1 G ETO SR L - T
Wb BEA D G ELE I B TV 5D
L, Tt 2T oM #T
LT, B UAHEME LT EEEHEUE L F FH
ChHlcaTHWADTHELEELDLRS, TDLX5
2 v 7 o4 FE BRI 585 OB A TR
it &, 27 ofRRERNIT b bER O
HRE e BRFNE, MEETO ST L 2T
FECMESASBEE L, 1ERERTRTALE9
A, 2iEAEFTIRE AL AN ChichizoT
Wb,

49 B K K
BRER, 2 v 7ORAD EZRTREO—DTH

EOMEAXRD 5 L E, TLTO5HBERIELE

HTHHEBELBETH 5, IEKHEL Figh-{4) 1omR
T &5 EFERMESTTREL 7o > 726 Aiciz a Bf
28 mg/cm?, b B 25 mg/cm?, c §f 39. 1 mg/cm?
Rl TOHRISECHML, 1EAEETRN
# RL7-01E 3R 12 A T M i 125 mg/em?,
133 mg/em?, 109 mg/em? T& - foA%, i SO
MEBHCLTFo®BILLBEIAZT T, 2
EHOFEOME L 14EHoHEO KR LT 5B
&5, 1BACIEKERTRT 2. LALESC
2IEAEMC And 5 5 Ad L ECIEAE M
L@ ofifid R L 2202, 10 A T154 mg/em? i3
Lz, #OHIIHC 1 AFEHoSE L RRCTR
L, #HE#Ro 2 A 23 Bici, 106.5 mg/cm? %75
Lo
5) T 0 5 HEUE

e el A S Ot S Dipe Sarm ok s g Moy b Suk Ay Sop O Niee. Bima Lo Wk,
o g

Fig. 5-(2) Blade width.

Fig. 5-(3)

Blade weight.

[T YU T T AU L T T VL T T T iy N, T 1Y
= 5 i

Fig. 5-(5) Length of part forming sorus.

| 0 L e L - i
Mo Ape. In'l- H.‘\q'!-p‘«-s'h-.h- Il— t‘lhn‘lp'bulhlu A 3-.¢|L l‘ll‘lho s
. e ne

Fig. 5-(6) Ratio of number of plant
bearing sorus.



HIBsHe iz 38\ B 9 = v 7 L. angustata var. longissima (M.) Mivase O 4 BFAIBIE 11

LIEBEEGA 1 YolEdT 0 S TURIMc A Y, EET O 5 2TBR L0, Fig.5-6) RT L 51 a,b,cBf
LL9AT, FOSHOEXIZal1.2cm, b6 1lem, cB2.7cm ThHotz, 10 AXKMETCFUT
HH09 AnbEHCT o5 OB, T4, 11 Hicizaf60.8cm, b#f92.4cm, cPEB2.7cm L7z
->Th, cBHE, WMEMiLRLI. LaLaBiz2 2 A6 {hTHED 1 AB|iffisch 74.3cm #RL
oo ¥ LTANE VREMEH: LTTFOSHOBIREEBIE{t-T, 3 BCHT L. 2¥ic 150#E
F0 5 BERMC W OEET O 5 2T L 2@, Fig. 5-6) iRl X 5129 Aca$E 2%, b#9.3%,
cPE2.8% ThH 1o, 11 Hicit, aBE92.5%, cBE73.8% CHicBMEHCEL, EbML0%L%i-
TEECHRATTATV S, bHORPEIEBEL A6 %ICiELT. LT, FHOMDR I LMK
BoOREMA—F Lz CRAT, F-HBRECIE 3L LHIC 100K CHREEBENRBAL TV,

24EAIEMEN, 2 JulEET O 5 HEIRIC A 5 7-0ik Fig.5-5) ® X 5t 6 BhgreT T0 5HEIL 95.5
cem ¥RLABIZEIAHL 9 AZVBRNIT 174em 70 h, TOHE{ -T2 AZiz35.4em #RLT
HT Ll —HT05MoBMEEE 26 A 8%, 7 Hic88%%7RL, 8 Hitit 100%ic#L TV 5,

6) %

IV T OEMTFEEREE LTED, WEY 1
TEDLL2GH, 2EFELLIEAA VT LED
ZkiTind, FLFANNE S THLIAEL L
HETOMHEIEYHEM LA TWS, 14ERREES
2HBHEICALSOR, BuboT10 Ao FThnb
AbhsA HETRI A LML taED, R : " 5
HOERIFIAMROTE 1 2FBHE FRTLL Fig. 5-(7) Ratio of length of new blade
F NB. :3) ghto izt 140 o¥EE to the total in plant showing
(IH#ET OB L2) MEEL, WEOHHIRL regeneration style.

UhT23ERL PLV~Fig.8~100 k 5iz, X 37ARYRT, coRoav 7y MExHlav7]
Tl [HLdFav7 ) EHRL TV A, 1 KBEETC2EARALOR Fig.5-(DEmRT X 5211 AR b
50 TOMOERCHTS NB. oRZo#A 2 aBf5.7%, bPFE3.3%, clf4% ¥Rl £LT
TORITYEIC NB.ESHEL b 3 AIiZBC 81 %, 79%, B4% Lic-7z, £ LTELC 24 A%k
oD 6 ATH o1 ¥ 1 KBESY LcE Mo MBI 11 Aicizaff2.5%, bH32.2%, cB10
%Ll TLTI00% ICEL-Dizaffit1AC, b, cBil A KM CH -2 Az L i
100% TH - T2o

2HBETIFEHIRAS =0, 10 ACERCHT2 NB. ok2of&\ i Fig.5-(7) ok x9,10 A
114.2%,11 A 9.4% 5L 3EAD 2 AIm 80 %% R Lz, ¥ 2 4% LA-#EML 10 T 40%,
11 A98%, 12 B2 100 %%RL 1 EhbLERIC3Ea v I Cic-1-b 05 2%, 2 Bicit 3% ¥R L1
2 £RERECLIIEE

(1) 1963 SEFEFBFO 1 46 B HelE

1) 3 kit A3 L EEHE

Table 112zt X 512, 3 Bk 3L 1.6 cm,  EFiL 0.38 cm, #ETBIE 3.2 GER/HBIF M2
HhT) TRl ¥fodem? OFERIE 161K, g 324, 5 103 A e 4L 25.7/cm? T
Hotzs

2) ¥f4foE

ot Fig.6-(1) KFRT I3 1EHREFRI0AE oo, BLMELA-0IR5 A 13ANL
6H11HETD108.3cm T, 1HY) 3.74cm OHEVTH -1z FOBRIKFTEHELAEY 8 AENE
T 1 BY D HERRINC 2em LLERRL MEMRIELI-OR 1L AThH o7 Thbb 1KFET24E
Hic Ao 7211 AR s 12 Hfgecir 1 Biciidy, 0.5cm, 2 Ai2i 0. 14cm ofpEARLICICT ¥ i
Vo BHARTARBINEMEORO O TEF NI KdatcZ L #EL bR D,




12 feak 3.3

‘Table 1 Result of investigation on the density of younger plant, with special refernce to
its growth (Each datum of length and width are shown in average).

. o Number |

Date Years E:‘;(Pizf) nE:?xt]:ir g!fn grxletasur- Density Le:é;g:gx) Wl(cgin) L/C‘I;Figlth
Mar. 23,1963 1 4 87 29 27.1 0.93 0.25 8.7
w 1 4 63 28 15.7 0.85 0.28 3:0

” ik 4 190 96 47.5 0.89 0.25 3.5

" 1 4 131 92 32.8 1.27 0.36 3.5

” & 4 161 76 40.3 1.04 0.26 4.0

” 1 4 60 29 15.0 a8.22 0.75 4.3

” 1 4 32 23 8.0 2.99 0.74 4.0

1963 1964
- Apr. May Jun. Jul. Aug. Sep.Oct. Nov.Dec. Jan. Feb. Mar.

50
Apr. May Jun. Jul. Aug. Sep.Oct. Nov.Dec. Jan. Feb. 3
1963 1961
Fig. 6-(1) Seasonal change of daily i
growth in blade length Fig.6-(2) Seasonal change of depopulation
(One year old plant). in 1963 group (One year old plant).

3 W i

WRORENE R — A & ki L CRfE L 2o CEAHOEPR TR L Tieb® Fig.6-2) KR/T L 5ic4 A
1BAMH 402780 15 BHIC 64.4 %% R L TIRGMIEL, 2V CT4 A 27T A5 5 A 13 B ¥ Tic 12.8%,
5A13A256 11 BIC18.8 %% RL1c. O X5ic 14EH DML MEEM-ELL, 4 H17TEMS
6 811 HECicHC T%OMIET, £ 202 W EEILbL T 3% kst L LHESERCLS -
ELEMIERL D T, B3 Aok criciitL iz,

(2) 1963 4EFRIFFRED 2 4F HHEML

1964 EHFEOHKIZ 3 A 16 HicE LT 17 HichffR L2225 30 HICHUER L, 4 B2 HICER L, =
DFKIZES 2m HADPNRE L OTH - 2opd, BB K E L BEY 507, ColdiiEiTi~: 1
EREERC OV T L MSAEIR TE Rd o 7o LA L 1963 ERFRFC, R LF L HKk TV S hThE
DE b DORBH-1=DT, Shirtfc 248 AR L L THEL .

1) #4 o fh &

T BT L - B AR O PR TIIAZ-30 em OFTICAEE T 5 2 £ HEKT, Fo EIRANRKT G
EHTEEFHT9em, HEEI43cm 0LOTH -1, FMBENECIEAYFICLBIEIT CEOBE
FHA LT, £OHE Fig.7-(1) ©hT L 524 A17TA»H5 H14B¥Cic9cem, 1 HiZ3.2cm Off
EamLia (PLIV-Figl), Bbo-nis5 140256 H13AECn205em T, 1HM4H Hic
6.8cm OMERTH -7, TOHIKHCTHRLEBAIALSIATAZCE, b TAT7.1em, 1HIZ0.2
em &g o THRIEZTSVTE D, 9 Az 545 10 AhfgE .

TR A - 7o 2KFAETIERRALOR 10T ¢
HATIOABHAH11A19HFCIC4.2cm, 1 H0.2cm @ '} A}M
_,./Tl

RERLTIRMEMCAD, KBRS WLT2A25H

Apr Ma} Jun, Jul. Avg. Sop.Oct. Nov. Dec. .lnn hﬁh Mar.

53 15HECTIZS4em, 1 HIZ 2. 7Tem OER R LA, 1564
DRI TRBE T L7 Fig.7-(1) Seasonal change of daily
2) * ] growth in blade length

Fig. 7-(2) o L5 CHKBEMIB L, BLE k-2 7T LA (Two years old plant).



$Ii4HH1= 35T B 97 2 v 7 L. angustata var. longissima (M.) Mivase O 4 [EEEIWE 13

T8.4em BRL1, £ LT 2HKEAT R L NB. oFiEs
OB. PIERFLEHE L e -0 2 ATHT, 3 Aickt NB. 235
ot SO XS5 1 ADEFKCHEE (N.B. O.B) EXFET
LA 1E, 246 b 2 ALEE NB. oEiEs OB. X K<
IRBOHNMHTH Do
3) MW ¥

Fig. 7-8) wmLX 524 A» 6 8 Ao HHch b HEE
#RLEOIE, 5ANBE6AD2% ThoTott, TOERNHDA
210% LAF o sk s—7 T FRLTVS, £LTIAE
TORFEL 76 % 123 Lions, 10 FLESE 3 H otk ©
22 HEL A o1

SFZ 1961 SERFER OB AT, Fig.7-d) wRTLHic5 A

B 9 F % T T0~80% HAMEEL, Wil (196340 24EH) L[
I:'< 10H ulﬁ@:!&ﬁi&u 'ﬁ‘%tfu\ao :hrg QEK % G0

1963 FF-DHIKTHH Lo
(3) 1965 fEIEHTF
1) 3 Bk 3R LFLEE
A1 40 4£(1965) 3 H 16 Bt 361% 1 em PUF o L3S
TR LRMIE L o~ 7ofced, 4 A 19 AFdro Hk ck 3R 0.99
cm ZE#F 0. 3em, FEMEE 3.3 o T AMERS A LW 12232/
em? TH - 120
2) Eho@mE
R 93 cm, HE 1.3 cm OFAX Y, 5 31 H X Do
FEC X - THHEEOHEER T -1 £OHE Fig. 8-(1) TR
TIslkMEMTIOH & T i, coMEbMELLD
25 A3 H»H6 30 AXT®m112.3cm T 1 H2Yb i
3.7em T hotoe FOELIAECRHIT2em LD fhREK
#RL, 10HIE - THEKRERICA 5., TOH1RFELRE
T2RMENICA 70X 11 ATHTCH -2 12 A ANLHE
HE2HARFETCO MO Tem ik FED, 1HBL YRR
oMz 0. lem ZEE e oTe LinL 2 AdbEREENE
¥FLT2A4AM53ATHECIC24cm, 1HIZ0.8cm @ i
ERRL, T 4 ARRRT K -3 H8A»HL5H6
H#Tic235.6cm, 1 AOMEFE3. 9em F ST FE R Ax <
7th, cofc2ipERMic A twRLEE, ¥LTED
HBL5THHL6 A4 ¥ i 109cm, 1 HA7-0 3.8cm &
ey QU= R - A o
3) % L
Fig.8-(2) © X SiCygsficifiiL, Byt 12 AC
4 em %R LBEAFRIERIC X 5 1961 45830 14EH LR LT
Hb, FTOBL1EKEET NB. MhELTL 20T, F—iEHE
<O.B. + NB. o#ffiz2 A LUTIEFSL {50, 3HKC
(I NB. jf4.8cm iz L OB. iz 3.7cm © N.B. iAo

R s T

H

Apr. May Jun, Jul. Aug, Sep.Oct. Nov. Dec. Jan, Feb, Mar.
106 1965

Fig.7-(2) Seasonal change of blade
width in average (Two
years old plant). Black
column shows O. B.

1964
Apr.May Jun. Jul. Aug. Sep. Oct. Nov.Dec, Jan. Feh. Mar.

.
.

\Lﬁ«

100

Fig.7-(3) Seasonal change of de-
population in 1963 group
(Two years old plant).

1962 1963
May Jun, Jul. Aug. Sep.Oct. Nov.Dec. Jan. Feb. Mar.Apr.

50

100-

Fig. 7-(4) Seasonal change of
depopulation in 1961
group (Two years old
plant).

: AT y
11‘ Apr 1 ‘:-fli .hﬂ \Tﬂ!ﬁ-\ﬂm Tov Dors Ton ol ’!\u-"’\-‘f H‘F‘

Fig. 8-(1) Seasonal change of daily
growth in blade length
(One year old plant).

Ape May Jun. Jul. Rug-Sep. Oet. Nov_Uec. Jan. Feb Mar, Apr. May Jun,
1865 156

Fig. 8-(2) Seasonal change of blade
width in average (One
year old plant). Black
column shows O. B.
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4 H e
I Fig.8-3) ILRL-X 515 AN 6 Az 25%, 6 Ad
58 Rz 25% L@ 5 Tiid 2 RGP L, 8 A5 10 -
A¥Ciz8%, 10A»5128129%, 12A»63FAix18%%
TeoTwb, FlIhbOMFL%EL T3, 10

3 RAICKTIHETFOMABRELEORIF Fig. 8-(3) Seasonal change of
(1) WEf414F (1966) 9 H 19 HEEA T » » 2 depopulation in 1965
TEFN 41 45 (1966) 11 A 30 Hizit 7 = » 2 _LjiG & 3§, v, B group (One year old
AR EEREE T 2R B L Y, BT > 7Y Ulva per- plant).

tusa 4= 4 2 ~237 Y Petalonia fascia AEYE, +7 =2 v 7 OEFIR Tz HM424E (1967) 1 A 26
Hice#itacdbfiiiic & 12 A L MRoBEEAREF L T a v~ VRER3om BEERLTED
FHavTREEBHbRE o1, LHL BE2AU BTHEHTT & » 2O & il -7 =2 v 75t
IHBLL, MMz EF Lizr5 =27 ogERIR, BAL6emIt@ECHE L 0. Tem RLA, K\W-T3 A
30 Bicizfrizic b & I 7 7 = v 72 HBL, LROERORKILBm THhot, TOLIICS
ReRs+#zv7n7ey 22561, BHEFIEL kot
2) EZFI414FE (1966) 11 A 30 HEA T = » 7
41 4E (1966) 12 A 13 HiCi HIBMCRF L 8L, Fe o 23BN E T b ieh o tz,
IEF424E (1967) L A26 Hic7 m o 7 EEC@IRC 2 Vi HALZERE 0. 1mm LFo+# 2 v 70 ieiES
MR 42824 ok Ll 2B 2 fifdic o7 = v 7484, dbo 2 ifiziitc, Lfiik2x2
cm iIZELESmm LT OF# 2 738,164 AFEL TV 03 A B He Lfior ¥ =z v 73R 4emic
HERLUH, 2x2em OFEHIL 3,08 KA L1z, LhL7 ey Zzidd+¥av g ahis,
BNHEORAFL o> TE,
(3) BEFI414E (1966) 12 A 13 HffAF vy 2
FEF 424F (1967) 1 H 26 Bz I RSEORIEL L T oo 7 BAME LT X ich s 21
URIET =y 2 EHi L 2 WA LR LB -2 EESmm LT o+ 2 v 7 5333F Lk 2 fili
BREFIHEECE -7, 3025 Bici EFAld:, b4 i EE1cm lTFTor 7 a7 2iEELE
HEFHIEL {1,
(4) FERI424F (1967) 1 H 26 BffA 7w » 2
BEf424E (1967) 2H 24 Riciz 7+ # = v 7 ORFII <, 3ABHicb > V+ 3 ¥e Hormiscia ©1
EBEEEL TWAEHCh -7, ¥4HZTHR b2 7ORFR AL T ey 725X BBEYEL,
FEEEE » VA3 Feo LMl EL TV, 5 A25 HICizdERE smm CHBEEX R L= v 7%
WRLH, 6 A4 HIciME e, =2 v 7y Spongomorpha O 1§, 4 3 7.~/ V) Petalonia
fascia <2 w s Y Porphra wnbilicalis e EWVEFL Tz, 2 v 7R HRL-DIZ8 A19ATHE
F30emPUTFT7 ey 20LMICHEFL TV, HERZ1, 2070 22 bfitETho7
(5) MAFN424 (1967) 2 H 25 QAT w v 2
S5ABRAIC1 AT vy 2 L2 v 7B LV L ORMFAL TW 52, FOBBREEATRbIM 1
OTaVYTRHRLEDIE8 A9 B TH -t OERZF a7 Tl 7 vy 2 L FERRICEESR 30~100
em TH o e IRFE LM TS 5,
(6) MAFI424F (1967) 3 A B HEEAT =y 2
3A7 ey 2207y 2 LABRTH - olcbBh 2 ERET 5,
(7) WEFI424E (1967) 10 F20 AEAT v v 7
MRR424E (1967) MHABHIZF vy 2 LD AT A F 77 ARERLUBESEOER PL W, Fig. 1, 2128
T IO REEOET 2R Lk JIlEES 5 Mt cATREOTh LTEMC bRV,
ZDAFA V7 A% FERECERYHETIAA (11 A 228) T Fig. 3 &5 B83FFC Mo liE



Hlgg o 31 5 3 # = v 7 L. angustata var. longissima (M.) Mivase O 4 JBEH IS8 15

EABAT Lifnb i o & ORI M s 3y £ FhabTicto ¥ 42 L T L EOIMINC » 720
HEVERC B X Bbhb o BECEh-7. TORRBTFHY Bl Zhicoik168H (12A5H) T
Fig. 4 TRt 52l iox@BE L, thb¥ k@i ba3d s Fig.5 DXHickhzsd, 2
WT17HH (12A6H) IKi2 30 L 7o - R %R L 1=i@ Fig. 7 0 X 5 ic@iicE R LR
ko Lo RFLRaTH (?) 2R8I

¥ BA424 (1967) 12 B 18 Riziz#E 0.5 mm M Fola ks 7 = » 7 ki, #, ¥, fo&Hi
ERFLA-OYHE LA, COL 51210 f 20 AFALLEY » oy 2 IIEETOMEREE 29 A, aFk
DORFFERE TSI HLELL,

—7, ENERTIZITAH T30 MRORTHAHEL TVW507T, IFEoKREEIALTHROLThER
ERCEBBYETEELLEDOTIR LA 5 h, DEFIERI434E (1968) 3 A 12 Hizit Fig. 8 Wit X o
7oy Ziciifk38.5cem, i 1.2cm, FHT7.7cm OLENCAER LY 2 v 7oL R LE
ML HEL (oot

(8) MAF424E (1967) 11 H 1B HPAT =y 2

AT OM B 2R L 22 DL 4246 (1967) 12 H 18 HOMET, 10 A7 v » 7 LARCHEETFHA T
4 F7 7 AZEICH bR, SHAEEECIR 17T BE (1968, 1. 5) THRO0.01~ 1 mm OETFHEEHREL .
65 HATIZ PL VI~Fig. 1 X 32§ 3x2mmizif 0.5 ~ 1 mm O E 20 K2 bhiz, ik
FOFEFEE50x50 0 12 945, 1:10#HE LT 3x2mm OfFFEIZH 1,050 8, -hdo0RF
N 20AKLOTHEERINLIYG Lk, >FidTRAEBR 2SO Fig. 2 iR+ X 5128 R 0.5~
1mm TH 55, EREVEFLCHFOLEEX AL TWE, Ba4HEL T Fig. 3, 4 imTXoice b
~ 7% Monostroma ® 1f{fir ks %<, Fhiced =391, Petalonia fascia Bz bhtz,

AP 7 =y 2131 AR LD sllg s <h2 A 12 HL 5 MICHER S5mm 04 = v 70 FFx
MR Lrce —HATA K7/ FADEAKRTIXI0ADAT A F 752 LA 1T AACRTHEHERL T
WEDTT ey ZIEEF L1 bz s Lt Bbh 3,

(9) Wif1424F (1967) 12 B 18 HEA T = » 2

434 (1968) 1 A 31 Bo@ETiz, 254 FZ7Aalic PL ¥ ~Fig. 1~2icmtLoicfidsd
fViEETIRAR L, 2~10fifa s o lBTHEBEL -0 TEA»SRTFHEMEE T M HEL, ¥
RIEA37.5 1 BN 12.5p TH 1RO 7 = » 2 Ficiz 2 A 12 Bic#EE 0.5 mm LUF o fa Tk &7
BLTWHOT, FAHSHRMTEFE TIo66 BB L, Fig 4 (2Tf1434¢ (1968) 3 J 12 A %0
TRy 2T, ZEICERElem jiEolETHEIELEL TV S, (LHOSBIEAKDOATSA N /574D S
3D 2T B) AFS F 77 ATOHEESEWL )+ ¥ e Hormiscia ©O—fi, & b~2% Mono-
stroma O 1fiVRLH VY, BTFRL 707 2o 7 ECRARMESEDIL L, +F 2 v 7 ol
THASEFAEL t-T 5,

(10) MA434 (1968) 1 H26 AFA T = » 7

FEf143 4 (1968) 2 A12H, 2A26H, 3 A 12HOHETIIAT S K77 A FEETOMFHIRRL, 3
HLRBEROAZF A F 27721218V # 3 ¥e Hormiscia sp. © 1720 0RENZLR, 7oy 2T
AR17TBicha vy 7ORFR I 7AY Ulva @ 1 fin25Mcabh, 5 A 17 B EESem T o =
v T EESH, W, JbofliE FIic3E, @ HREEEE, 2 ) Porphyra sp. @ 1 f0MHBLL Ty,
6 1 13 Hicizrizic il L b o 280 & Hix i TR L L5, i FEE, EfiiAs 1 ¥ 7 s 2ethd
TilF 0L IR Bem LUTo+# 2 v 7HREHHB L., @hicEy v 74 Spongomor-
pha D18 L, 7=/ Y Porphyra ® 1 Hio4HF 2 bhiz,

TRRBRZZ vy 2 LRIOFH 27 7H HHL 4 il #R 2B~ 183em 077 =2 v FHEE, i@
PICHFTHIC A a v ~37 ) Petalonia fascia X n A Rhodymenia palmata B 7z, BEEO LD
126 ALALTH-1

BAYHIZR T vy 7 LilikDEL 4T 7 AR RRTERY 1R 6~ RcmOF v H F2v T
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L. coriacea LML (PPt DOHFERLIO~160cmDFH a7 L 1: 1 BEOHKTRELTVW-50%F
BLIH, TOMWE v 7Y Spongomorpha © 1FOHHAHIL - 720

(11) PEMI434E (1968) 2 H 12 HFA T » 7

BABEIAIZAL481THIRBATAFFFA, Fey 2 bdiliETodFEb=2v70RFELRL,
SAITHBER A4 V77 ACRFEXHLIGEET (?) BLUREAYRRE L, @i & b=+
Monostroma @ 1 liORIRGKE 5 » ~IROEFEL, 1A Rhodymenia palmata ORRME, ~=r <
Ptilota © 1 fiOF I RIFEERAY, 17w o 21032 Y V7Y Spongomorpha D 18iE 7<) Por-
phyra D 1FNHB LI AF 4 F7/ 7 AREREREYTR 71225 RTFFcECRELE» -1

6 H12 Bizit 7 » o 7 ki & WifIf2ER 221, #6, Jbofific R 11 em IR0 #2772 v 7 oghigs
HBLL, MMieRcs bz FEcsL, = v 7LSolERIs ALRALTh- 1w

TARBEREEORAN80cmic4EL, EEW~30cm D DIEEH Y b -7 200 %0 o1, i
HHTHLL 1 a2 1) Petalonia fascia BB L7,

SHSRHIIE vy Z LT L AMHO TR F a2 v 7L HFIHAFav7HR-TEFL, +Hav7/o
AR 101em, FyHFavFRINemERLI, ¥ Yv#FZFavFAi1 A F ey 27050 s Rk
HErbotozv7Thd,

(12) PEMI434F (1968) 3 A 12 HHEA T v » 7

FEf434E (1968) 4 H1TA L5 AT HIZIR AT A F 7 7 ACHGETFOR#LL L, 70 » 2 LIz 4
B 17 Biz7 4% Ulva sp. ® 1#2%, 58 17 B LMY v 7% Spongomorpha © 1fin BB L
72,6 B 12 AicHifEEEoNE FTEcEE1I~2mmo =z v 7HEF L, FoRMEF¥~<2 v /7 ) Por-
phyra umbilicalis #%Z b, TOHSB A8 HO BE T HAIbofii Tio 180, MHEfmifme
iR S ~TemDa v 7B L, = v 7SN CcFRice A av -~ ) Petalonia fascia H\l
Wi EicHEH L, 8 A8 ARk flio=av 7D 5h, £00%NH v H 72w (?), 0% H+Hav
FThHh, MHEERAERS6cm, HHINem TH-1, 2 ¥ FLAOBEREL N ARETH 2,

Ok 5T 1967, 68 D 24EMIIC bt » THH = v 7 OWAET O & ARMBRT ORI NLBEL
RERRLI0~12 A0 3 A AMCEALE ey ZERVWThEETHEEL, ChX4FERFHO0E:
HIZie bz LR HRE L, 2¥IC1~3H03 2 ARKEALET v 2 CHET 53082, BT = 2
OFRBc=v7rBTac s, BARRA Y 7av 7R RELTVWAZ LD 240, 10~128 &
AT oy 2 b BLLREBHELTT vy 2 LEliCI-AZ 4 F 277 AiCREETFOEEYE{HERLT
Whw o e BFoh3, (2A7ry 235 A1THEERS LWL DA FHE L -\ HEETlsvy,) 2T
FEAD T e o 2B 57 a v 7o BRZOVTERETS L, 10~ 12 Ak fhaoXKkcsT T
HZ1EEBBIVCHE 2EREER* RR{ERLIOEBETFD I ZBRLTV50T, 0~12H 7y ZORT
1 V77 AcBLEaTHER, choofEkrblizhicEETFiclatoThd, #-Tohbo7 e
v 2 ORFERRAEFRE Lo+ 72 v 7 1 EASICE 2EAR b ShiiBEFichkTs o 22
REER VR LEEZ BN D,

SF¥ic4 A L5 ADBEREBAHICEEFT S 0+ F a2 v TR LT O 5 v IO THIF, 1~
SHCALEZ v 2126 BB THBIL o+ 7 2 v T RFMHL, MED6~8 AT AICERTTE2~
JER (LUFBREEHT) Bl Shiolik Pkt 2E0BEL 6 52O FEN T RIRHRET O ¥ %
fFah, THIVRICE - T ry ZICilh A ZRCRFERL LD EELBR S,

S¥RAFvHFaviolkeowTiy, FHEETOEERNR Y2y ITorhIVEIZ1~2HH
B hTLWH0TREI AT EFROMREENEL bR S, 1T T, g, FrhTigiEo 10
~12 JIEBALLT vy Z2IERBEDS ~ 6 ARERS~6emOH ¥ ¥ 7 2 v I pEFTH LaIbh
TLA(EAKRIZAN1966) 2%, CHE1~3HF moy 22 v FTHMBLABHE KL TV B, fofl, 7Y

¥ filtE 6~ 8 AIciHT 58
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#H 72w FRRBH O YA D #9300 m (38 OB ME% & - TIHRL TW AT, BETECHES
FEHOWEME T 1 ELEBREACAET L Sidkh ot L LB bibgduvicirk ey
HF7av7OWEBHBZOT, Toy 7CFELLERS CORE LAI6»0MBE D 2O LHREV,

FHYHFavF i av7RRETCETO 5 OB L IHFE, ThicdBEHI RTw5b, i
FEHEF Ll (ShiRi 1 R D Z 5 TV BEE]) Ok E X LIER 5 ~ 6cm oo A EIERE (7
YHFavFRELELOER WL L) TRAITE S, ERI0~100cm T, FEALHEDOK
BIEASH[fETH B,

OFRCAEFTENEL TP 2 v AANECEE LEBYE#EST AL 5 L, yyriavyIii
MBS  IF R CEBNROBE VIV EBTCEBT L TW 000 TH b, TEPRTEThE T, #ofh
I LIffk A a vy 7EF L, RCECE Ly vy 77 avy 73 H L TWT, Z04FHTO
BORHSNCH SR ED, ZhbOhhChiT 2o LA H2eEd ) ORHEC /T TR E A
BRAELTWS, FLTCCTRABRAF Y F Fav 7+ Hav 7 b kE XL EHEISERz R UT
BOREETHLEMIL T2 L L, ETOIHEBRL Tu AR, ToRRMAE L HFCRITHC &
MTEBLETTH A,

1~3A7 ey 2RBE L FavF el visav7#8 AT Eicoit, Zoiici,TH
IH T 2w 7 ORETH HIEGEMO I L BigicharT s Bbh e Th b, T ey 2O LH
LY LESIC 2 v FAMEBT LAV ERE LTIE5~6 HOKBIOFHITT = » 2 LA R LicfodicFE
Licav 7 E Lo e E 2 bhd, LENSTESEBAT L F7o7 ARfllEc 20 THELEVL 5
RATCREL T, Db~k b st +oiE L hdibinu,

N = 2

| BEFOMEERIFHM
(1) 143 XU 24ER» 8 & U I 17 % RLIBfc sk % #3FHE (Sporophyte—>Zoospore
—> Gametophyte—> Sporophyte)

RFF0 35 4 (1960) 9 A 30 H I SHEE THICOmNE R 25 LV RE 2 &l L 7 Sic Alikria T4
(B.L., 0.5mm L)) %R Licoix®E42 A 15 H (BL.,0.2cm) T ff] 138 A%, ¥/ 35412 7 8
FicfA LA coRBEi (B.L, 0.24cm) (13B4E3 A 15 ACW AMEZEL TV 5, SbIKE
2V V=T Ry 2 LTI 1966 EDOHETIXIA 19 QI A L Fry 2 BE2 A 240
(BL., 0.6cm LAF) €127 HiE%# 11 A30 B AL 7=y 27 it B4 1 A24 A (BL., 0.0l mm) T55
A%, 12H 13 ABALET ey ZEEYE2H 248 (B.L,0.5mm) T73 A% Fh EhE LTV 5,
Eplkav 2z V-7 ey JEAT A F 27 AR Tl T O 4F 2 32 L 722 1967 20 i 10
H20 BEA L7z b0z 11 H 18 H (29 H H) il FoMfF2mal L, —h Al k& sofafiic
fe 205312 A 18 H (B.L.. 0.5mm BAF) THAL 5 59 HE (GiEkE %725 30 BRE) 2EL, [k
1A 1BAHA 7ry 2z T2 12188 (B0HH) kT4, BHE2H 12 Hiclaf{4 (B.L.. 0.5cm) %
FhEnMEEL, #A» 6 AIRMFEE ©86 HE G AR 556 HiE) # "L Twb. Th12
A8 Ric#ALTc7mry 2 CRBHELAZA WHH) K2~0MaolaFhaxmEL, 2 A12HKIZA
MRAa T4 (B. L., 0.5 mm) Lig > TEHANS 66 HEIZEL T 5, BLED X 512 10~12 AFA ey 2
TRWThbIEETOMENHE I hi, I~3AFCEALLE T ry 20bRVGThERATEC &88T
Elehaie

Ll ki ot FlEss i v iBa T4 L, Licd L1 9 ATA~12 Adioiicifito e & it AEmic st
LTz 10 Ax b 12 A Fich i » TlEEFAERMICAE L, = F63E LEMBAN 4 T 12 B T4 »
& 3 A TR TERAIRIG A & SolaFike LTHBT 25, RIEHBT 2032 Ap~TRHIZS
T, IO LIT1961~'68 Hich B H AR LickiF 2O BRI L biriE KL TV 5, oFIC10 1



18 AR i3

7512 AOMICEETFO 5% BRL TS 77 a2 v 7 OERE 1 FH L5 248 (HERENO 240D
) AT, 130024, JER, H50IE IEN, H4ERIVGThGETOREART LT,
TOIREDZ 5 TWTHH{ Te» TEOBIES E - oS Kiebh TV 5,20 5 L BBHOW 2 v 7 (24
FRREIFEULEON) RIHETIEORETHBEES R TLE 5 0T Lico~ TRl b R
BB THEETO SRR LI 1EREE2EHTHBLEE S ENTEL S,

(2) 29pLL oA RS LRNMERET sdEBAc kT 255 (Gametophyte—>Sporophyte)

M fod A PET S IR APE TEE Ui X 5 I fHE—~ i T~ WA~ Tdo—o04 1 2 12 NHH
CHERT A LIl a 4 B 525, ZhbOF stage DL TFhaoBfflick T, £ECAFILSMEN S
2 Bbht ¥, Zo%S 2 OB S h, FRECEMN L - THEEES PR Sh 23N
Eibhd, ShbOlh TR GHEELE 250 BEMEN it ch R BHENTH - T. BEFLL{TRT
AEROME BB EN TR LTV A0 Tk int#E L bh b, 4 2 v 7 O BTEd 2~3 45
AR T 5080235 5 O TRUBE L 0By A oFdici £ & PTRRRcEER Chic-» TARLES
TR TFCELLR A L ThD, FELELT2~3ENLYHBL LT ny VBATIE A5 VS 7
AT % zoospore (2 1 ~35 2RI & & Ly & ABREOHIET WEETATET 505, Tk~
DFFR D v, Zhud T OFFRAKE LA 0t A Sk T B B Xk, BBV
IELCHIRIVED F ¥ T2 L 02% <, F-BeBLREOSFTcaMitT 240852 E2 bh 2,
Yabu(1964) i ¥ 2 =27 L. relegiosa 75 ¥ % Yo% 367 L CHs % U disk ROBMBHELR €125, K
ﬁmﬁvf%:ﬂkﬁﬁ@%@tﬂ%ﬁﬁﬁﬂﬁTimmnﬁﬂf}§4FﬁﬁZ?ﬁﬁL,it%%ﬁ
2hH LR L TERNERO TR E BT 5 L xiED, RRTOLFOREERZHE L TV Th.
itxﬁtm&wﬁkbnof&ﬁumiif&ﬁ?ai&ﬁm¢n BB GRIR) s biifL o
6 ¥5ﬁfﬂfm_®l§&&ﬂﬁimm76 LT EED o128, RICDS L 5 etk
BRHEFC ch b OFRERAENT 5 - LT &,

Thbt, 7727 ORNEHRT 5K S REGC kBRI X 28R A b, #lE, REhicx
10FEIT 1 HE < B LA R T 5 i b E bR T By BRI TIE 1961 RIS K OE S 4 7 m,
PEAAF RS km OXFTc b0 3 30 HickHEL, 7THREE L0054 A5 ASZHIcHE LR, (PL
Il ~Fig1, 2), cojkaifERtiio 3 A 15 0o T, FHRE, R AsiEc, thirh ER,
1.95cm, 0.24cm, 0.3cm T 144 L0 2EMCHRT 2LFRVHBL TH b, 24 Loy 4ATT
ST DX HfeghfFir % o 1o LA bhied o1, FKEEREOMEA 4 A 18 Hic L 7odd LER
FHR  ERL S S MBI Lcies, fikic X 2 in <, 240 EoXBMNSHE LR AL
SR HEES AR LTy 2o, BRSO 37 2 v SO R B AR ORR O b B { e -
TYFERED X R LD 24ELL ORI 80~90% 2\ L-4%, K 2 hbofdhiciifHilv=2 v 7o
EHEAELLHMIMLT, E AP IR EOFRKIC X » TEM X P i 4 5 F16H iz 3ER 5 cm
Ao FEDSH —~<y PRICIE Lz, choofEBRinio L5icd F1B AT E L Bbbh
doteb®C, FOHS A LWE CLERCREF LT ALERFNLE S o Ll b, FAEERLET
CHB LA FRF LR DL EZ TH 5, ThbbTTIRO~N L Hic 2 AihE~THaLER &
LCHIEL12 AT X D IEEFRE L TL HLFRHT 10~12 Aol L 2liETFo 5 b o o VERFE T3
2IERSEG L bl s hicliE TiomkRt s e th DA, £OH3 H30 H~4 A5 Aichiz3if
KRN X - T S h AL B L ERQ ol T 240 ThES 5 2, COMBERERETHH
BAEFH ELTRDO L I AT R LD TH LI TES,

Thbb @ AkERO Rt 1~ HEA L 7w o 2 ED AT FFF AT FHav 7D
MR TR L7V @ 1~3 H ¥ Tk 14E8 X O 2RISR HAOMEET © 5120 2 5 T B hbik
ToORIMREEAERT LTV 3, @4~5 iz Fhoffic b fikTo 558570Vl Th 5. k3
EnbELBRSC i3, e ELike 2 Adi~4 AP E cofilicgR Loig bR Ei S h
b THEH, o RolBRCAE TSV 2y ATl s lEEFO S BHRER T
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Teusdy, BBV, TUTARETOREYE - TLE o723 01D 0 TH L0 TH LUFEIciEE
FHFEHFETEILRB V2V 2ELbRS, Lt T, BACRKBRABOXRBROTRLL
o THEREES S E 2 h Ty B BAES, Fkic k- TEl 2B - Tk Bliy BRE S S
RHBEC AR B EOFRMICTOAD L 5TRD, BHCHML, ML TTOTHMIIHL
CHEFEICh o %, MTHLSRCREZ LS L0 LEL ALK <, 2R bORBHIRNIE 10~121
DUEFRHE2ERCHETEILOLH5EA50, Fhi b 6K 6~8 Aic 24EH LLEDR
bt Eh Al FichkT s boolind v L Bbnd, EF0EoRCHRoOBEELZTE S
Bzl 4« EORBE L AEFET 504 Lhikv, ChboRMEOFREANTH DL, RLE-LDOTI~
114 AfifgeEL SRS, LvLE BB~ RRHOMIEICIIHAKEROECT v v 7ORHEITATFA F I T
ARFFTHEATSY, FfERoCVGECRZolch2BEOMKOMRRET LS CLic-TH
FTHALEN B IR IRTECHIETH 5, bRz OffikERED S HicARE L+ 2 ¥ 7B
FB162EDHICIZ2Ea 7L LTHEREh, ZOFEKBROERE -7,

2 £ -3

FH 2 T OERRERH) CERCBTTAHC S e RN X - T EACERY, THCERE
BRI €5, CoMBEIERC OV T4 RO Effic v+ Tild Ans &, Toflr kS Ehic
BELTWZicky, ¥R HGCEO EASHLVWEEZZEPLOCREOAMCEEL T 2 &C
LIoTERERMBIENTED, Lichi- THERLER, EETRRENS, C0X5u7BBEXL-
A R ER ORI, Thbbkoh itk i HET 2 L E0ERERLERER LK
L, fEECR=v7 ROyt FeRickwTREAS D FiIcE LR BoR M/t &R
YT R T, ChaHBRERLES . COBREKIC L - TEIRL, ERET S, SbLME
HI2 BRI e 2 LIERORSE L DilEETO 5 LA TR Eh TO 5 2 EH2 0 THERL E b/
Slede COX S iethlERiikEELHL, 27O 1om? b O R4 mg OB THEPbL,
ZhE|ERELEATEAY (INEOCRE) B bLTEEE LTHFL, BTy 7D
SR RS R L L TIEHTE 3,

n EL:E

ZHI oMM L L bicla L L CoRFEE BT S0T, 14EH 25 2450 L oAk
TalEFHED 2R ED L DRI12A» S 1 A ToMcEE, RErfTbhibotEbh, LTHR
LORETHEL 0.5 mm BECBBEHOEFAL L HbA T 3l 12 A2 ATH o
TH5, 2FIC 2~ ENORBECHET sRTFHECEFEIRIOKI T 5 BFlhc 265 2h, 2 A%
nt 4 ATHETOH 2 » AEOLRIC SMI/1RF L T5 A LW E Tici WIRM A * SolTic 4
Btd, Lt TEERFROREFHI 12 A»oBEOS A LAZToWMS 2 AR Licd. FHIO
SRS S HRAEGP R cola TR SRk 2o, TofEiz oy, gk
BELLHI0fEET AT TH S,

VAEREL 35 2 ER thak T sl T o g El* 212 A Fa26B50 4 ATRECTTHH, EMMATR
THRUMB (B8 2 4ELL Lo#EE) whdTaRTHE 2 ATA265 A LR Tcabh b0 THAMIL
S§~6rHCbicaTund kit ), ZOEEORKIL 30em 94T H 248, AiEo LR E BENEHC
A Lictis THRIE S e BHR2A DS 5. SIS 5RO AEMCRHT WD, i iiX2
AR 0.5 mm o5, SHEHIET T2 24 30emicET 20T, - oo MERLE 600
BT bEL TV 5,

FEMOIAI A Sl B S AR EMICizbd B e wA, B35 5 CHERSET LERHEs
¥5CHLELLRD, ShENICE - THE 54 ROMEZE 1 KHRMLFY, 9 ATR~10 AR5
ETOSE, BERMLI~8 ATHEHETD S L LMEEEFELOIL5~6 AT, OO 1 A4S

* ki 1 BE#S s coliME k2



20 fEak i

il 3~demick L&, 4~6 ADOAKHIL 4~10°C, ALVl (HolMX b B E ©) 14~15BRo0KH
ORETH D, FR@YLRATEEAS AP Y2 R 0 Ta v it EY s e TERHDO—2 k
LTREREEV DL LD LEEL B D, WRIZERHTLNE, LRCERLH 2 2d0E0 ik
HELRLFLVWHEE>EFoFchvllo Lo slitd 5, ToB2~3EE T o av HETHS
7, Thilhicies tHEICAY EF L TRYPILIZ SV, LrL, 1TRMEMAETTSI0HC5 FTIC
6~7 [T 5. BEELHILENICH 5 L B OYRABRMO o ATV, (RIEfiicAs L
BEOEZCRRBPOLBL T 50T, BXRSLASTTERYEEHCE 20 L 0%, M b X Kl
&35 (PL. N~Fig.2),

QMM 1 LA 2 S NASALIEED, BEIHE TR HIZ0.5~1 cm BED ity 7
L, 3HEHTEZN.B. & O.B.o#)&WE8:2<¢HWTH B, [HEEINL 40567 A ¥ Tichicdhy
i % SHEEED R DI 5~6 AC1 A EH6.8cm, HARK1lem, FHE2em OFPLR LIz, 2O X Hiefh
DX M4 OEEROBAN A RELBEL, AAMNCRIFBKEOR L 3E—HT5EMAALN S,

ERRBRBIC BT 5y FIRERTYE T LA LSS T 50T, P L P2 OB 5 kP L Ps
DB F Xz o\ Tit Parke (1948) 2 L. saccharina TRELTW 34, FHav7oliGiciERC
B IRATEICME L 2R 2 L D 10~15% DU B Z L35, OB 1RMEMTRAGREW
B 2EPFEMIC R S Ay ILOBERES Smm B oo b0, LEGICBEFTACe b, ST RiES
S5emic #T5b0LH5OT2EAFEECIR ERWUADEHT T fRERMTAbATVW A LAY
bnThb, —hH, BO1KEERERI V12 AB{nTiHEn, 2AzsrbiERORINA LR,
2RBEXRNOI A ENECIE2~3EHELTHTTS, chb 1z vy 7EARCROGT (RO iy
WA TE D, —HEGTIIHBESREOS AR L EFE T 7em 1 1,160 cm, 2 f-EBM T O —
o 5T 5 A T~ 6 A Liichiz» THiji = v 7@ECRR L 2= v 7 ik, 6 HL®T1,200
em iz ETAH Lo JEETR TS,

2) fatREI4ER

EERBEICETHBEYMAEECTTE Fig - 5102 ok icEREIMEE LR, MELERH
N X OEEMA I ENTES, bbb 1965 FE0 1 FEREACEGTERIUL, 8, 9 A¥BV-A&A
AL, 1 KEERE, O.B. oilE A FH LY, LL 2EHICA S THERIIE, o7 Rihi
Z o Tuiels, Fig.9-2) @ 24 HEEfh i (b BRI O 7 A £ Tt Ffihaifn a8 A LR 4 ikl
B, BE2 A ETo2RFEBMIEHEC 1 & Hic 20~80 cm OIEMEMEHE L TV B, SO X HICEFTRFN
o 2EAopEMFERRIIRC b 552, HfvxoBEhEL L Tehkd, BELTRIEST
VhiEd, A—HTH- TLMESCERICEVOENALNhZDTENT S E 5 BfETRV, e
el ks i hEERC A RN o T L ET 305 @I A b DTy FiEOR

| B Growsh r . ] o
801 8 Lows At 2o 4 g
2004 1=2, Total loss in frond length, :

1, Blade length. [

i |

00 % ot '/!V\l, . &
o1 AT | % e q '
¥ o I ‘3
n Y \l V
00+ 7 N y 2 | I I
100 I | | ™ g 10K~ |_rIl
“;ga. J-l.A-.]T'. v DeL N ..‘i».?.'m.; Feb Mar/ Apr. May' Jun. Apr MayJun. Jul. Aug. Sep. t et Tnec Ju. Feb,Mar.

Fig.9-(1) Growth and loss in frond Fig. 9-(2) Growth and loss in frond
length throughout the life length throughout the life
of one year old plant of of two years old plant of
winter population produced winter population produc-

in winter of 1965. ed in winter of 1963.
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EAHEIPEDH L D 10~15% LHUFTVAHZ L5 50T, HRMEEEEO R L) Bt &
BB AHTOFMNE LT B Eh T Wit TIX fed b 5 b, Parke (1948) % Laminaria saccharina
(L.) Lamour 12 2WTHEL T34, 1EHOMERINCR AR L, Foi@horplicit B #k
hhRz o Tuw b,
ZOLHICMEEABNIERAERTAREARTRE > TV 50T, kol —AkL LT#-
TR ASEL TS, Lo LEBRClEEL LTt v 7 2FfHT 28461, chahReEBhoMELT
EBHshsEROHY, LhHEERShS, ERIMELRBh O AT vy AL - THE D, hEENC
&4, RiEiciEe, B LR iR CEECHA Rl MRIERYERDAERLLLHTHH 5,
(3) NEACHE X HEW A

P L OBEA BIRKIER 25 &, WEx G &7 % 2 v 715 100 mg/em? DL FofEx A8 L35, Zhic
Mo 1EAERTR 11 AT, affTid 110 mg/em?, b Tk 104 mg/cm?, ¢ BTl 107 mg/cm?
Offi%R L, ERKEOSCREIERTAEL 2B L4RL TV 5, LinL ZoBicsT 20K EZON
DbAbHE, EEEOEHTHR LG, FEMCIftR et bicy, ¥ 2FEA0ERTIRIARS
WS L e IR R TT R Eb, BACRIPENIERD 10% BED - - Tk H, 3R MRS
wilx BHIC, TAMOY) s Tt o CEY SEICFIFT 500 ik RIS TR,
FLTEBRC SO 24 AL Lo 2 v ZFh\bii= v 7 & LTHEE MoK TT55 B T bR E
hTwd, LinLkdih, L EOMBAMNLRE & &AL HHERBORGEA 6 Alco Thifiz v 7 OffsE
Hiz 6 AL+ 5008 Th 5,

3 BEFOS R

(1) HEEFO SO &0 5 HEOH

WHETO 5 BROMEF 2 Tl o BT, HHEELTl%T5 L, 1ERN, 26 LEFoSE (i
A3 HALE) OHETL b 10em, F2iX 100em Lh 4 L2 6 thF - TSI 5 - T BREh,
il (PHEBANT ATV BE) TiE, Zhicees Tl & ERMICTER M E 525 5,
Lictio T 3 EAARCBR LMo FO 5B E LTHETS 2 L%,

Fig. 10 Form of sorus in each age.

a-b  One year old. 1 Surface
c-d Two vears old. 2 Reverse



2 Ak &

Fo 5 oY Fig. 1012771 X 512 1ER CREROPHRZIL IATELGI 1 TR 284 &,
ok Thiic VIR T A G0 2 /Ma b o T, BiER 24T, BEYLIM LR s T
LHATER, 2FC2HME 28R Pic, 20E 248 BRI 2 0F - EEC B & h 5 20F
Ho28HH5, LT, chbo3{Thbb 24, 2E2458, £FEOIHFTRELRBML TS,
¥ @iz Tk Fig. 10e, f & PL W 2R+ L 2/ (NB) CbHETALoM5 %, =0
BEOBRFECEERKIET 2L SATHET (OB) LHEREGZHATBRSATV 288, Wi
PHEHELTODBEO_@Yd - C1LERN, 2EHLMCLELEALRS,

TEMIES LD T8 AT bilfETD 5 2B Liss 20— iz 9 AT b, Lol
RIEROIRICH 5 40~60 cm Efiicli b, BEfEo R L & biciilici - TR D Fiho X 5 i Fo 5 3
OEIOREHT 11 A T30 E OB 50~%0em (ot 5, -OT0 5 o2, BERSE bi
i E TR LCEROR X (Fig. 9-1) KR TE (M TORIOAHE —FT 2, 2FR 245
B 6 A aLliEs BifET© 5 2R L, ToMETEEORIT S 100~150 cm EfficisF b, s
bRl S TS D, 9 HiCREECE D FO IO R IR 170~200cm 2T 5, TO5SHORX
BB S REETIC R LCEGOR S (Fig 9-2) Wit coREOF5H LD 50
~100em Fi< 7r o TV B, ZO X SICHEET O 5 XM & SIER DT D LB SHED G D ko mE L
PR L il » TF 0 S BAMER L TIT &, FAFICHAG - OlEF ClfTT 5 L Bbh b, T3
BB X HIc Bl 5~10% Rl L h E{ - TV 5,

(2) AT o R

WETFO S MR LT AL 1LENTIII AL BEIAEC, 2ERTRI6AnbI12A% T, %
hZh 7 AloEMECh: - Tk D, Mifz@ifThiEd~5 Ho 2 5 AR Bl 7o 584
BRLTWABT b, LELBB0av2) -t ey 2RATA F/FARDTTHRALL BET
X, Thrth LERFchETalEFRI0A»b 12 AT, 2EHc fikT 5036 Anb8 A%,
WoOhd 3 4 Alble s THFEFAE Lich, ShEAoRIhciX 2 FEich i » NS, $-142
LHEETOMBEELHERL T D T10~12 A & 6~8 ALUAD AR T 3 BUEH - ThilEET I &R
Tufe b D rFEZ Twb, HFCCnboifeTE¥2 L T0 50, Y eolEYE:, PHTHES
OO EBESIHFL TE~TREBLEEN 2 EbhTW 2 D L Bbh b,

DECHEET O S IR S h A CHM L CliE TR 5, ol 1 4E/ T3 10—12 f, 24
HTR6BHoWTHhE3H2AT, TFHHMORIDEEMELEETORMN &IRDHFENENLITES,
¥ foifiE T 5 EFEHRE (Fig. 5-6) i3, 148ET11 70~90% AEEET 10~30% 1% T 0 5 BB =
Tz, —H2ENTI 8 At 100% i#E L Tuv b,

3) WET O HHRDOERE

LAEBTHETFD % b - -Efkiza iz 11 §i292.5%, 12 A, 86 %, 17, 92%, 2 A, 80% & b,
b BTG 56%, 72%, 1 AR, 96%, 76% i2it - TT, Wwihd RIEMMEDS M 50 &
Bk, 5 LIcRMERMERRE CRF MO = v 7HRNC BT 2 BER OB X - TER A B S hicd
DT, FOED S BIEHETO ISP EBRTETICLEBEICAD 2FEHO 8 Al » THD TEETD S %
FRT B D A 2N T 2D EE2 bR,

IO IERTHETOSABRTERLEWS T EIE, ERAE{ATVWAZ L2E%R TS LOT
Hb, Lictis TEOBRIEALEBLHET TL 2EATIRREOMR LD 5 5a v TICER L,

Tk b RETHL D BET 0 5 R4t % 20wl Fig. 11 25T L 512 L4EH O 9 Ficiz EHERFA 100
£, NEAHESS 70 mg/em? OIER T AFO 5 BRI L, k& FS Eici - T 5 BT S RHER A
DA bR A, Chpv 1l Aicls 3 LR ERBROEESH D SUic s o b, EEETI08 L,
fUABES ) 60 mg/em? LA EThHIuE, HETO S 2B, ThET ¢t iliEE o 5 2L iRk E
OfEELEBOT, ZOX 5 LOIXEFRFRALE 2ERC /L~ T EBL RV R BT
{ieh, COXHERBREFRTIBEI AickTh, kBPEPELEL TV 5, RELEBLATRELS
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Fig. 11 Relation between frond weight and degree of thickness

of one year old plant in winter population.

R DORFO AR LR VEGRILTLIE 2EBCEThb b0 LB HAVWC LT, L ail2 AT
LT TIRAMECTE LT o S AT 5 HERG 2 23N E L THERD L Lt » e EOHEA LT
FERLPRVEEL TV B, D IC 24 HREFIERT 4008 L), JEAFEE 80 mg/em? Bl LA LT 0
5 & B,

COXSCEERFIEBAERIGEETO I IBRO LD OBEELEHEO—2THBH, ThbDHOD%
il Sh IS THET O 5 B BREND L5 H b T, ZLIEHBECAELMIER, Thbb,
BE, BFAGEOXoLMt, FiutKRgEs X oBEERI VS 2 2%, haThER I 5eEL
bbb, ChboBBEEHC S TOTERNFRE T T4 L2 As, —IAKRIR 10°C A, BRI
FHPLEACBTTAMARCS Sz AT 208 S 5, FERE L IERECOWTE, BT
FERWREND Z EANEL DD, LWTh—HORARDFIC I 505 & O DWW T 3 e R 7
HABREhTWADOTHEE LICERNERIIRIC LD, Thod @B LThiEicbiu,

4 B &

FHa T OFEAERIKO 2R Mic Bz L TES,

| WETOS2HERTZL0

1 ZEE N U 2R LA R A8 5,

2 EEFNLIFEA A RETCEREFIEN 4§22,

3 ZEEMILMARSPhREIEE b v, ()

I #EEFOS R LWL

1 2 UREE 2R LA iRk a ke 5,

2 EEM UM AR S AV R M 28 5,

3 REM UM AR S PRI 2R

CO2ZHEMD 5 LTAFEREMETEN] 0 1 F403 2 2B TRET 54, Bic 14ERERC BT,
HEET-O 5 T 5 2 & A BUE 24EH MR L L CTHREECHRIOR G & fc B 7o b e BB gL TS
CERNT St Lichis T, BHEMAR L TH- THRABMC L b R B TRREFOEEC
BAEMRDx B, BRID1 232 LD, BROCILERENO /L~ ThbE 2HECBITLTS
FEHTRTRITAERO 24 A O EY b » E\RCAE Lty Lo Tohbidd 2460 (HER
FHCHLYTS) LLTHINELDLBbh3, S¥C 2EHEERO 2RTEIHR | 01 21122 48
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THET 5. £FRFNCHR 1 0385508 50 EMEL TV, ¥R 101 2127:30%

Y BOCTHTEL S LFEREFNIVEERILMILES - 12, PL V] © 20 ) 54 BRIERC A - 28k
RasvsfoME M ETIL, ekl Lililtit, RLA S #iETE - tholohcENTE, =0
SERBXIol, |o20nFhoBFicdiulitsWETH B, 1o, WETo 5 HBREEERNORNE
ZRAHE, TOOBUIER LS FHCWE - TRBCBER ST <0, ERIRIEICA S 2 2ok b
EEL, ZEHLNARLAERCE TR, {OChi850 L@+ b bIHETTO FMTlhE - Tw
HO5MRTH Y, (Fig. 11, PL V), { Ohos oz CHERIC  Thini - Tuv 5301k §ha T
ML Bic Lo Wbhicw, B | 0 1 oWGic 2603 20 < bRk ic 3t 5 43605510 5
T, IHER L RO TAA LB E S T, B |02k TIEXHLEARETF, L
RediaT, <UhatewBERTH BB, —IE LSBT0 5 BO MG 2 NS & FEToNR -
LTH bk~ 7,

BRI 02050 TROAS L 5B RIKIEIAFET S bbb T, BEHLBYTREL
VCORFDESIEFRICL 54D THEL 50, ol FicRLEEEX0m4EBS i FoREL#l
BF, MIBED 5L TS S OBIRIC X o TR L A iU St = v IR Lo RE
FEDO—oLELD,

5 & i

1) A=Rad 20T

ko cR—EA% 3EHET CHEZEL TV AV O THEOBT#IERICHs - Lix TE i1,
Lo LAt EaEEilL, FoRF U ENS L 5 ToORERLEbD»TREVC LRWELT
BB Tichb 1963 ERHFRHL 1FEHOMERMO 4 258 A Tt 95.5%, 25196442 H ¥ Tic
BEFE € 98.7% DWMAEL, A2 1.3% 234 9% C 24EHICA » 12, $£7-19654E1% 5 H 31 Ho b i
¥ DI T, ThETIHL Y O ML D o b E L bR BFEHEIC Lm0 THEED » — 71 1963 46
DHFHEE Rir>TwaH, 5 EToMEEY 1963 FERMBOMERLAECcHL LEETAHE, THTH ¥
TIC95.2%, 3HIC2A¥TIR98.9% 2 MEEL T, L1% 2 EERAIcTFT 1963 E0df G L kot
BZxbHTL—FKT5,

D FIT 1964 SEIZTT70 - 72 1963 FERFFFO 2 EHEFioV TR B L2 A M A4 A 17 A2 THEHE
HTTHTHBH, HHCAHITEETIC1L.3% & 2ot THIE24H 6 AI0i299.13% 4 [kt T2
DTHR0.87% rE 28 TRl = v 7REOMB L b, THIZ7 AICi299.7% HEEEL T #i420.3
% ARBHIE = v TREL L THR Shioic T Fioue.

(2) MFEBEC X 5MERTR

MEELIFBEIC L O RIHT i Table2~4 iRt .60 C, £ELE FLIZEERNE L, 1KY 0 0ff
FERIEAZ e B, 1963 EORERFHzOWT, 3B HICIM I EFHT5L00ER L (FHAK
122120.93cm, 87 AiCH L bi 2.99 em, 32 K CELOA S A TGS T Vi { fn ) HEELHEA TV

Table 2 Result of investigation on the density from March 23, 1963 to February
27, 1964 (Each datum of length and width are shown in average).

: Maximum
Dae Vo | Smeline | Toul | Namberof | Mo
Mar. 23, 1963 1 4 87 29 2.8
” 1 4 23 9.6
Apr. 13, 1963 1 99 285 127 73
Jun. 24, 1963 1 20 22 22 481
Oct. 22, 1963 2 70 14 14 -
Dec. 18, 1963 2 60 8 507
Feb. 27, 1964 2 20 4 4 465
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Minimum Mean area

Date length Mean length Density a plant Survival

(cm) (cm) (cm?) %)
Mar. 23, 1963 0.3 0.93 s 0.05 =
“ “ 0.37 2.9 8 0.12 36.87
Apr. 13, 1963 0.65 3.14 2.9 0.34 13.36
Jun. 24, 1963 7 174.2 i3 0.9 5.07
Oct. 22, 1963 = 244.4 0.2 5 0.92
Dec. 18, 1963 85 284 0.13 7.5 0.60
Feb. 27, 1964 173 296 0.2 5 0.92

Table 3 Result of investigation on the density from April 16, 1964 to March
17, 1965 (Each datum of the length and width is shown in average).

Dae AT
Apr. 16, 1964 1 4 187 150 16.7
May 15, 1964 1 9 51 50 85
Jul. 9, 1964 1 38 53 53 527
Sept. 8. 1964 1 60.5 29 29 758
Nov. 19, 1964 2 370 42 42 640
Dec. 19, 1964 2 76 16 16 590
Jan. 18, 1965 2 400 45 45 448
Feb. 15, 1965 2 417 30 30 595
Mar. 17, 1965 2 245 8 31 583

Minimum Mean . Mean area .

Date 1 eugth(cm) oy (em) Density apl ant ;o) Sun'(x‘}faa)l
Apr. 16, 1964 0.4 3.0 47.0 0.02 -
May 15, 1964 0.9 29 5.6 0.17 11.91
Jul. 9, 1964 1.6 108 1.4 0.72 2.98
Sept. 8, 1964 2.0 320 0.37 2.1 0.79
Nov. 19, 1964 13.5 385.9 0.11 8.8 0.23
Dec. 19, 1964 45 251 0.21 4.7 0.45
Jan. 18, 1965 12.5 270.3 0.11 8.8 0.23
Feb. 15, 1965 1T 251.9 0.07 13.9 0.15
Mar. 17, 1965 14.5 301.1 0.12 7.9 0.26

BLERBLTVE. WEaDEE0LOXNbOEREE CAETAHOMERY Lico_X L HoX L &
FUCizkd e, 63% 2 MEETH Licicd, MERC3 A 23 Hicki 5 a OF LRI L TKHD MEE
BrETTHE, 4AETIZ86.6%, 6 AETI29%, 108 $T299.1%, 128 £Ti299.4%, 248
(1964) D2 A¥TCic99.1%, 6 AiciX 99.98% T iz 0.02% 23k 25 - foic T ¥ v 2 FIT 1964 4
FEFFHL 6 AE T2 97%, 12 H¥Ciz 99.55%, 24EH (1965) 2 A% Tic 99.85%., #*7- 1965 sERFRT
X6 A £ Tic93%, 11 A¥Tic 99.92%, 24EH (1966) 2 A * Tz 99.96% #% ThEh Mg LTV 5,
1963~'65 £ ¥ TD 3 HEMORFH O 2EH 2 AFTo4 28 L, ThFh 0.9%, 0.15%, 0.04% T,
WTFhb 1% U To2bb T/ iflilit- TV 5,

MEEIC O\ T Hasegawa (1962) i3 3 ¥ 4 ~ a v 7 CHAREC L - Ciift- iR Tz, RFHR2HIAT
96.6% MAEEL, 3.4% HEER - T b, ¥R 2EHDO5 A6 11 A ¥ TiC 75.5% AEEEL, VWTh b
R MEErFE LV EWME L T, FHOHE LaEmkiasiRt ey,
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Table 4 Result of investigation on the density from April 19, 1965 to August
4, 1966 (Each datum of the length and width is shown in average).

. Maximum
e | ven | S | el [N “Em
Apr. 19, 1965 1 1 232 92 3.3
May 5, 1965 1 1 65 49 16.2
May 18, 1965 1 1 40 33 36.9
#” 1 1 30 22 53
Jun. 2, 1965 1 2 32 32 9
Jun. 28, 1965 1 6 19 19 266
Jul. 29, 1965 1 47 37 37 416
Aug. 29, 1965 1 79 50 50 703
Sept. 23, 1965 1 88 24 24 515
Nov. 25, 1965 2~3 277 50 50 468
Jan. 8, 1966 2~3 250 37 37 553
Feb. 6, 1966 2~3 267 24 24 691
Apr. 7, 1966 2~3 232 50 50 835
May 6, 1966 2~3 124 16 16 695
Jun. 3, 1966 2~3 792 43 43 902
Jul. 5, 1966 2~3 619 32 32 1,002
Aug. 4, 1966 2~3 592 32 32 925
Date M[g:;ﬂm Meanll ength Density Meian arce Survival
(em) (em) a plant.pnz) (%)
Apr. 19, 1965 0.3 0.99 232 0.004 v
May 5, 1965 0.3 3.8 65 0.015 28.02
May 18, 1965 I 8.6 40 0.025 17.24
” 0.6 7 30 0.03 12.93
Jun. 2, 1965 1.8 23.4 16 0.06 6.90
Jun. 28, 1965 2.5 59.3 3.2 0.32 1.38
Jul. 29, 1965 7 172.2 1.3 0.78 0.56
Aug. 29, 1965 4.9 244.4 1.6 0.63 0.69
Sept. 23, 1965 19 271.2 0.27 3.66 0.12
Nov. 25, 1965 19 238.9 0,18 5.5 0.08
Jan. 8, 1966 6.5 252.3 0.15 6.8 0.06
Feb. 6, 1966 32 342.5 0.09 1.1 0.04
Apr. 7, 1966 11 287 0.19 4.6 0.08
May 6, 1966 150 468 0.12 7.8 0.05
Jun. 3, 1966 64 477 0.05 18.4 0.02
Jul. 5, 1966 222 728 0.05 19.3 0.02
Aug. 4, 1966 125 539.5 0.05 18.5 0.02

PLEofE Ry 5 1963 04 ERABREIC L 5 248H (1964) 6 HECoL XM DA 0.87% THHDIZHL,
fHEWEEC X A HETI20.02% 10T, MEMCH B EOMENE LTV 2, o ik BN oM ST
ETCIXAA13EL, BHETILIABELLTEOM22 ARDEN B BB THEAL D LA T, ER
DicHiZEOMAMSE ¥ HELA—LE2, 2 AMHOBHEYEELALLTHL, 4HETIC87%, 5 A
¥TIZ97%, 6 H¥TI299%, 8 HE iz 99.4%,10 A £ Ti2 99.45%, 24:H® 2 A ¥ Cic 99.83%7T0.17
%D 2D, 6 A% TIZi2 99.89%FE L T 0. 1% i = v 7 OFRE L), 67 HETIZ 99.96
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BOEFEL T 0.04% YA =2 v 7RFEOHNB L L TEZRE LD, ZHR EERBETIR 24
BD2A»563 A¥TOMENTHDOLD, 0.04% L) EIcPhVEEZRIRICRDIZ EXNELLRDD
T, MEOHWIERIL I LIGIMICGEL 2D LELZBR D, Lich - THEHBED SR LR
BRI X 2 HBIGE VR EET A LA e 20T, HEfTE0—o L LTFIETEZA2THS 5,

V #® #

FH 2 T OLFREIEN L AMAE SoTA GER0.5mm L) i ISR T O 5 RIK
LTHAET M2 E 5, £FENodd B8 (RIETH) 2 bldl 2hiliET o i bic Rl F
ThFHciksbo Lk, KRTEMEICH D 4 L2 ¥ 22k U4 LouiEEE S uciF&iF
2 Oh TAREMEL, SR TlTHchs bon=28h 5, liHoRHIaTHELE-T
D TEETO 5 W L1 1460 25 246 (EOHFERFN LAERFNHOLES Cho) okl
THETIRI0ANH12ZHEco3 s Aichbl- THilEh 3, - ®BE50 L 24U Lol T6~8 A
it sh s TFichkT 240 EL6h, ok 5 e KA TENMIcb - TAFT LTV 5EMHE
CHEL, BASERLAVERLE»S 3 Al ROSHBYERTAER, 4 ATHECAROZE
Hiopx i+ 3,

FH 2 TOLFERFHOLEFERERL Fig. 12050 ThH 55, chxREFOEFCHRETELo¥0
L5 B,
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Fig. 12 A schema of life history of winter population of Laminaria

angustata var. longissima (MivAsg) Mivase.
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2 EBEY

(1) BEA SHUN el o mh kT S R

ABFEII0ALEREL ATHECOH L 2 Allichbiz> T4EFL, coMic HERED Bh o230
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KR =2 v TRBCHEERHR Ucds - 722%, BRIMcHh 2 - TRBGHEORECETFT 5 BEBMERS 5
b&u,mﬁklofﬁﬁ%$ht%§$ﬁhkﬁmﬁ?¢ﬁm&féh&&,uh&ﬁ00<ﬁ%?&%
o TR Z O ERT L Thisw 2 &b, MEMCIENITE e, thooRBHEOEEE I 28I
Tl - T b 2B HOlFET O 5 2R L 244HELEOEAEAT, fidE6 Anb 8 AiehiTiiEL
TWAETFICLBLDLEEL LR, LIt Tz oBEO4FELMIZS~9 AL 11 AACHWIEREE
Lt b, ¥l OMOBARBICRNEORBHECETOLD L, D VIR Lo bDit
Eflix DB Lon#Er bh b,

3 R F M

(1) FFEA B & el otk 2 T

FRINS, 1 [ OMMGE A T - T 2 filRoRTFEELHBRT 20 12 An6T, £0H%2 ¥ T0.5
mm < 5O R4 & i - TS 5,

(2) EARAAE Lo 2ol ik B Ba T

PEKBRIC X o TR MR S h oz, MR 4 A TR E Tic i+ %,

4 #H & #

M5 2% BALA L 2 BT 3T 1 IFHIiRHLER T H 505, Lo THEO % L ER O T i
X hihE b, goRic eREciky B, C o L oM &L kT 5 ToliEe, tokolafEiokE
2t o v S OMBERHER YT AEELHM L LTAATE 30T, §1RERMOF T &
LTS LTR Y- T B,

F 2 v T OEAEREROHENIFEFHES AhEE cTh s, T SFENIRT T5B0 RAER 2
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(1) e, LRAEEER, 3R

1EHD 1 R METTETFRCESF TS 12 A06EED, A A8 B TREM L LTI~10 ATHT
T35, COBLELMULOIR5 A»H6 AT1HYY, 3.7cm, 8 FETIX HIC1HYD 3em BLE iz
LTVa, —HIEETHRELE £ Az 8 AT 200~300cm, #iFiz 11 A T3~4cem Th 5, LEKIEMH
10 Axs 1l ApREToSE, 0B 1KEEMCA - T2EEEREL LD, 28 2RHIEIE 1K
T4 LRI E » TRED I A FTo34 4, R MF501L5 A5 6 AT1HIZ6.8cm, DL T7 A
it 4,2em, 8 Ak 2em LT & B, —HHERLS ATWARLEFES Tl em, = DFF O FREIZ 1,160
cmIZ# L, L EHTC 8.6 cm TH =, 2EAEEOKIELIL 9 Adgn b 10 Hhigx T, 2 R4
1110 ATAI~11 AR ECiclh® 2258E3 ATt 1 Qi 1~3em O ffifidmd, 2 & Mgt
55 Ak 6 A oKL 6~100C, A EixJE BTl 14~15 ok cs v, £ Adickd 28T,
i & Lk Th b,

(2) FEFNL & IR E

R 1EHO 9 e 1008 A 2RLORLE Y, ToBEllicd @A LMITH L
{24EH 6 A¥CHIEL, EHK 7008, i 1,500 8 O iicET A, £ 6 Hi 29 Bk Rk
W LT O 5 TGO & — 3T B, B BEEA X MR AL, 14043 12 Aiz 100~130
mg/cm? O EE L 75 Bs DT LAFiila A 2 BEI A F TR TRT 528, Hilcs
S AR5 4 AT ECIERT 5. #EEE L L CFIHT & % E 40 EAE 100 mg/cm? 2L ETH
b, thictMT20r 1EHTR 1L A, 2EATIR4 AnbTH 50, GRGCEREZFMT 50
AR @R FOMOBEHGNELER T ALE D Y, KBTI 2EH 6 A b Tl i
Y op - SAP SV AN
6 MWEFD WM
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(1) T 0 5 BEONER & T 5 o
WET O S BROBFEEEOEE, S 523, 2L A LA LR EA 50T, FAfcE
BRI B EELTHAEI RV, 1EBEEMT 9 ALUEREARD K8 5 40~50cm _Liflic, 2481
6 Arbigs GEGRIEL S 100~150cm LD & = AIREETO 5 2 BHR Eh, EfoMmRs & bicERic
Bl->THERERE, TL T, FO5HO L2 1 FEA¥EHET50~90cm, 24FAHEFTIZ 170~200cm i F
L, WEH 5~10% EH L b Ly,

Fo ORI 1 FERIERTIE 2 48 & 200 2 40, 24 AR CIZEIRE 2 £8 L 2R ch 5 (Fig. 10),
L L 2 &8 Chh g - T2 2 £Rc T amciiflicigET s Losg {, A—#dT o oyt
W EhEET %,

(2) HEETF o 5 FEEEH L lEF O RiFT

W TF 2R T AL 14EHTRI Ar ol TREC3 AT, 2450126 AP bMiE > T 12
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VWhDER2 VT LB OEERELETH S,
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EHa v 7 LAEOEECEET S, Thbb 05 EER Cho @ Forkt s ALiich s
2, TR HEELE~IATATCRE LT 2HFERTH K268 AU AR Loz L
i h, Lichia T, P &b 2hbid 1BIHONHEFO 5B bR LFERER»CHFEREHCE
Lz TR OBFYTH B,

BEAHE L ERER S DRAETO S THROLML, 1ERCIIEER0g, BAESSmg/cm? Ll E, 24HT
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Plata |

Fig. 1 View of the experimental area in ebb tide (Phot. May 1963).
Fig. 2 View of the experimental area in ebb tide (Phot. June 8th 1964).
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Plate !l

Fig. 1 Pre-cperating of blasting reefs (September 30th 1¢61).

Fig. 2 Twinkling of blasting (September 20th 1661).
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Plate Il

Fig. 1 Drifting ice coming on the shore of experimental area (March 31th 1961).
Fig. 2 Showing drift ice on the shore of experimental area.

Fig. 3 A great deal of Laminaria and other seaweeds cut off by drift ice.
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Plate IV

A growth test plant of two years old, showing two punching holes,
P, was punched on April 17th and P, on May 14 th (Phot May 14 th
1964).

A growth test plant consisted of both seccnd (0.B.) and third year
blades (N.B.), showing four punching holes, viz. P; punched on Sep-
tember 13th. Ps en October 16th, Pg on November 28th and P; on
December 28th (Phot. December 28th 1962).

Holdfasts of the two years blade, issuing the new holdfast above
the old (Phot. May 14th 1964).

Holdfast of the three years blade. issuing the new holdfast above

the old (Phot. February 23th 1962).
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Plate V

Growing process of sporophyte of the

winter population in 1961,

Fig.
Fig.

Fig.

1
2

Fig. 4
Fig. 5

Fig.

Fig.

6

The juvenile (March 15th 1961).

The 2 months old plant (April 13th
1961>.

The 3 months old plant (May 16th 1961 ).
The 4 months old plant (June 13th 1961),
The 5 months old plant (July 11th
1961),

The 6 months old plant (August 11th
1961).

The 7 months old plant (September 8th

Fig. 8

Fig. 9

Fig.10

Fig.11

1961).

The 10 months old plant bearing mature
sorus on surface of old blade (Decem-
ber 8th 1961).

The 17 months old plant bearing mature
sorus on surface of old blade (July 13th
1962).

The 24 months old plant consisting of
two years blade (O.B.) and three years
blade (N.B.) (December 28th 1962).
The 24 months old plant consisting of
two years blade (O.B.) and three years
blade (N.B.) (February 23th 1963).
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Plate VI

Fig. 1 Sorus in regeneration period, the upper is only formed on O.B.

and the lower on both O. B. and N. B.
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Plate VII

Various stage of gametophyte on the

slide glass which is fixed on conecrete block

in the experimental area on October 20th, 1967

and removed from it after 29 days and cultu-

red in the glass in vessel the laboratory.

Fig. 1-2

Embryospores

Fig. 3 Sporlings from 3 days culture, showing

Fig. 4

the develoment of the germination tube
(November 11th 1967).
Young sporophytes consisting of two

cells, from sixteen days culture (De-

Fig.

Fig.

Fig.

Fig.

5

6

-3
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cember 5th 1967).

Surface view of the same as Fig. 4 (De-
cember 5th 1967).

Young sporophytes consisting of thirty
cells, from seventeen days culture (De-
cember 6th. 1967).

A disk-shaped female gametophyte, on
which two young sporophytes are grown.
Young sporophytes of winter population
germinated on the concrete block after

142 days (March 12th 1968).
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Plat= VIII

Sporophyte of Laminaria angustata var. longissima, Monestoma sp. and Peta-

lonia fascia en the slide glass which was fixed on concrete block in the experimental

area on November 18, 1967 and removed from it after 32 days and cultured in the

glass vessel in the laboratory.

Fig. 1
Fig. 2

Fig:-3
Fig. 4

Young sporophytes from sixteen day culture (January 5th 1968).

Young sporophyte bearing rhizoids and the first holdfast from sixteen days
culture (January 5th 1968).

Moneostroma sp. germinated on the same slide glass as Fig. 1-2.

Petalonia fascia germinated on the same as Fig. 1-2.
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Plate IX

Various stage of gametophyte on the slide glass which is fixed on concrete block

in the experimental area on December 18, 1967 removed from it after 44 days.

Fig.

Fig.
Fig.
Fig.

1

Lo

= W

Surface view of the five young sporophytes germinated on the slide glass (Ja-
nuary 31th 1968).

The young sporophyte consisting of ten cells (January 31 th 1968).

The male gametophytes (?) (January 31th 1968).

The young sporophytes grown on the concrete block after 84 days (March
12 th 1968).

41
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Plate X

Fig. 1 Young sporophyte with rizoids collected on natural reef in the exprimental area
(February 13th 1966).
Fig. 2 The same plant as Fig. 1.
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Observation on the Female Gametophytes and the Microscopic
Sporophytes of Laminaria religiosa MIYABE.

Takashi FuNaNo

(Hokkaido Central Fisheries Experimental Station)

The female gametophytes and the microscopic sporophytes of Laminaria religiosa Mivase
were observed morphologically, These materials were collected from the midst of Laminaria-beds
(substratum; Melobesioideae) at the mouth of Oshoro Bay during a period from the last decade of
November to the first decade of December, 1966.

The results obtained are as follow:

1) More than half of the female gametophytes are multicellular (63% of all thalli), and others
are unicellular. Among the multicellular thalli, 2,.3 and 4-celled ones are common, but the multi-
cellular thalli composed of more than 5 cells are few. They are irregularly branched, and a few of
them are disc-shaped. The empty oogonia and the vegetative cells of these gametophytes have similar
dimensions, measuring in average 13x9.5 p.

2) The young sporophytes elongate by means of cell divisions in transverse direction to
extend the length. After that, first longitudinal cell division takes place at the upper most part of
the germling to increase the width. Subsequently longitudinal cell division occurs at the basal part
of the germling to descend a rhizoid rarely.

3) The empty oogonia and the vegetative cells of both the female gametophytes and the
sporophytes in natural are smaller than those obtained in culture. On the other hand, the first
longitudinal cell division and the descending rhizoid of natural germling appear more slowly than

in the cultural ones.
¥ A h &F

COREIEZCHFEES (64) 1 EREIC BT HRBREO + v £ = v 7 Ol RLEE & B FAicowT
TFHGCHE L b0 ETH S, iiNcit, BbeslaTFikoFEiovTo~, EEEREH Ed
THLVWC 2Roxbhich-edy, CoOMETIEE L OBALET, RMAEOHIE:BTHoREEIZO-
THENBIENTEL, Conblibhi-#Bon0mMALXTh ¥ LDHTI it T5,

ek, WFEOME L Ui d i & A 2 T 58 %%§ Melobesioideae %38+ L T4
LictoTh s,

FRICABIELD, FHGELYBMCH > THi«+HRE TS b ), L0 TRV

* s AT
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EARBFTUAEREHFEIICELH» I LT, 21, HHOBRIUCEEL € bR kESBE%RE
BEETLEA STV E, FAREANTEC CB 2 B0 cla -~ LET,

HHEHE

1966 £ 11 A F 2 & 12 A @i 20 T, B0 4 e = 4 B0, fIME+ ¥ 2 2 v 725041 5 K% 50 cm
HEO P 5T, omm O = v A LT 2 EE KA & 7 i THILEE SR D, Sl
WTENL THE V2 ChABDLORERLIE - 72w + — Lic AR, BEEEH T TRIEREHREE (48~
M) THEOKBEANE, AR LHEBHTRYOEEELH ML, €<y P TRVLHFTAT
1 FieBL, Sv=—KlCEDLEE L THhEo o iR B 2187, TR TH U TBEL,
k7)Y y - Fv 27— bicli, —BO L0 Benzidin Hifs (B5H60) LBKLT Fr45—
Mz L7z, @ohHRTRBECHRESCIE L BTAHBRE, BT HoREc> - THEMTH~, B
%7 » ~OWEERTAYr »F L, I 7ei—z-TfilATETEOAREZ Z2HD, FFCENRE LT
Latie

#HHi2 Myrionemataceae -4 =7 -~/ U Petalonia fascia bit>% W [EH+ 318012, lFES
Cakitol: 301 -l {0 o o Na) il = IO A

#® ®

&M L BT HE#RE
AifEfE o MfaEcr, Hla>% 0 £IRRET O Lot 25 BT 260 37% TH -1 —H, 2o
63%% LA %&Mla0 b 0TI, 2, 3R LUV4MianLon% {, @ilT30 [l T40% TH -1, 5Hilla
2B O MR b o 8 il ¥, MM O%. 13, 155 X2 filao $ ok bhiz (Table 1),
Table | Relation between cell number of female gametophyte and number of sporophyte.

“~_number of ¢ |
~~__sporophyte ‘ -
w5 - 1 2 3 4 5 6 7 tota] | Percen o
cell number of g
female gametophyte — = S [ S— —
: 25| - N _‘ = = = 25 37.3%
2 4 5 = - - - | - 9 13.4
3 8 5 - = = - = 13 19.4
1 3 3 2| - - - - 8| 1.9
5 2 | 1 = == = = - 3 4.5
6 s | N - 1 — = - 1 1.5
7 s | - o & 1 - - 1 1.5
8 = 1 o - - - 2 3
9 [ o 5 = & 1 - - 1 1.5
13 \ 1 = 1 = = = 5 & .
15 1 i = = = - - 1| 1.6
21 i - " - - N 1 1| L.
total ; w| | 3| 2| 2| - } 1oe ‘ -

1A Fic B S h 2T A, BHRERA T 1 BTH, 2floboTiz 1 iafEs 2 aTE
DB IRIZEATHY, 3, A BIUV5HE0LDTIR 1~3BAFELHBRL TV 34, 7, 9filand

DTS5 BT, 2 0L Ti TREFAHELBRL T3 L0044 5h: (Table 1),
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Fig. 1 Various forms of female gametophytes and development of the young sporophytes.
A-B. 1-celled female gametophyte with a sporophyte.  C-1. 2-4-celled female game-
tophyte with 1-3 sporophytes. J-L. Female gametophyte composed of more than 5
cells with 1-4 sporophytes. M. A disc-shaped female gametophyte with 7 sporophytes.
N. A sporophyte consisting of about 60 cells with two rhizoids. 0. 3-celled female

gametophyte with a sporophyte growing on Acroserium yendoi.
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Fig. 3 Cell division and rhizoid development

of young sporophytes,
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R 1966 4E 11 A T A 6 12 HEic a3 T, KRB + v 2 =2 v 7 o #iERmE & i 7
L, thooBxilss Liko X 5 ikl e,
1 MEPERRA TN D & o 0 37% # L, M0 L 011 63% ThHH, 205b, 2, 3k
LU KD b 0P 40% F L, 5HIKLL L0 L o dieh otz SHIRO § o B SkA i
LTkh, ¥iiliie Ll Tuwaiobd oo, LN EFUMBOKRE JFH 13ux9.5p 2L TH
aTle
2 JTAG s R EA T OMBAEET s ), ERAMET A, K THEE LT ik
R T oM R S b, AL, 7, SRS C o RN 1T A T o Ml 72
HEMEDERTEY, chifi s HEANIICAOhEED3H -1,
3 Ego Lo LI L, AiRratitiEoMia ) Rch b, —8h, RTELECHEEAA SR,
¥ 7o, BRI C R AT iRE o Ml 3 kRO D 7.

* Mok E SHLBAETWEWEDIRRE ZOERLBIHAEE L, KIco~<s KARDLOE LY
KFHEOBELFARTH %,
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Plate I Various forms of female gametophytes and
development of the young sporophytes,

A-M. Explanation on these specimens agree with A-M
in Fig. 1.
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Plate 11 Female gametophytes with the young sporophytes.

N-O. Explanation on these specimens agree with N-O in Fig. 1. P. A
disc-shaped female gametophyte having 8 sporophytes.
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Studies on the Young Shells of Japanese Surf Clam, Spisula sachalinensis
(SCHRENCK), on the Coast of Yakumo, Oshima Prov., Hokkaido.

Kenji AriMA and Tadahiko HayAsHI

(Hokkaido Hakodate Fisheries Experimental Station)
(Hokkaido Central Fisheries Experimental Station)

The Japanese surf clam (Spisula sachalinensis) is a common species found in sandy coasts
of Hokkaido, regards as an important resource of local clam fisheries. The total amounts of the
annual catch in Hokkaido fluctuated between 3700 and 5000 tons in recent five years.

The authors made an ecological investigation to the young shells of this clam 1964 to 1968 in
the clam bed of Yakumo. The samples were collected by common type dredges and two improv-
ed types, and were compared by relative number in per 100 square meters. The sampling stations
were shown in Fig. 1. The results obtained are as follows ;

1) The young shells of S. sachalinensis are distributed mainly an area within about 400 m
from the shore.

2) The survival rate of the young shells during periods from zero to two years-old fluctua-
ted between 0.04 to 1.01% by years. The fluctuation of the survival rate, however, has no corre-
lation with not only amount but also density of the zero year-old shells.

3) Also, the survival rate differs by regions. In the southern part of Yakumo Town, this
is higher than that of northern part. This diffrence may probably be caused by the degrees of
wave action during winter season. The wave action in the southern part of the town 1s more calm
than the northern part in usual.

4) The survival rates during periods from two to four years-old are 50.1% in 1964’s year-
class, 44.7% in 1962's and less than 22% in other year’s classes respectively.

5) The mean shell length of two years-old ones is different in each year, and this difference
may be concerned with the shell length of zero year-old ones. It can be say that the large shelled
two years-old clam derived from large sized zero year-old ones.

6) The other benthos which sampled together with S. sachalinensis were 9 species of pele-

cypoda, 3 species of Gastropoda, 4 species of Echinodermata and 2 species of Crustacea.

* oy A ixdtiBlic T 5K HO b TR, w2 TFH ISR TERNS, Bl fENATE
W BR 72 10 O TP CEEEEY S 5, DAOMHC Lhud, JLEEICET 5 &+ 2+ 4 O EH
MG 3,700 t 15 5,034 t TH B,

e T PIEE (HTKEE) O NELS LTI AT, Ao LB icEo g T, £
* W5 ASS
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im0 50%% 5 2WELRERRTH D, MIROEFELRE,

AER[ O+ 7 541 @@L, iz v 2 22|k odbzr = 2)ilicvie 3, #15km o BEFicfgigic
o THEL, TORICHM, TEM, LK, K, BNEoAS%IMEL, AHED LicETHSI SRS
hTuv3,

ESHOSFEGL, BEERSICEmoE D, BE200mTRE4 M, Th LD 200 mBEn BICHE 5 TKEE
ix#2myEL Ao b, FERE L 000m TIRAKEE 10 mic 5, IKEIZAIRI0mEREL LT, Thih B i
B, FRLGE IR E 22l L e D, Colblifics v 27 1 BBHABER 2R TV 3,

ANEFFRFEALG PO 1962 45 £ 0 1966 4E % To 5 H4EMO & » 54 1 WlE, JhimdKEs s X
huf Table 1 D EkhThs, ABAERFEMGCRG v 7 M BEVHEONEBREIC L 5T, BEL
Wol12H AL 0RES AEcHEREL, TOM1HORERH & RERALHR LTS 25, #1962
LD WMo S D,

HHELIL 1962 ELLKEC OFHT, F o FH M FEYEOREL Y, KEPNREA, $HR, RACKET
LT, Mk, BE). ARG EoEEBLYHERELOPNATIBEL, MM RL-TH D0, R
i T, 196241 b 1965 EE T onizi@iEshitE s, BEA® 140 ¥ coffRicovwTo gililo
— AT TicBE L (Bizads, 1967). SE19644E X 1 1968 £ F Tic 92 L= #hSUCPET 5 MR &
EhErs, BohiFTFomiiconT#ET 5,

W5 X 2L EENET SR S n o AER K ERER, AERERAAS OMGRHEE, MeNY

Table | The amounts of the annual catch of

OSHAMANERE,

UCHIURA S. sachalinensis in Yakumo.

KUROIW A

Annual catch Total amount
(Yen)
MURORAN
1962 796,213 57,014,748
1963 603, 040 55,289,830
1964 437,850 45,971,050
1965 538, 400 57,703,500
1966 340,180 55,474,040

KUROIWA
RUKOTSU RIV.

Fig. 1| A: A brief map of Uchiura Bay, showing range of investigated area.
B: Sampling stations in the clam bed of Yakumo. Each station was
settled every 100, 300, 500, 700 and 900 m points from the shore
keeping each 1km interval along the shore-line.
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Fig. 2 The two l}'ﬁcs of improved dredges.

A: 90cm in width wooden body and iron teeth. This gear
specially designed having narrower interval teeth and
more fine mesh net than those of commercial use.
B: 40cm in width with iron body and teeth.
MET Z A HFHE G R o e L 3,
o & OO — L AT OFBISHEE AL X 0, F 72 1967 46 & b ALt R R © BEK SR
FRWHE LA AR THBEL T3

AE O F &

Fig.1 okr&b, s ~v /A<l orzavllofic, 1kmZ Lic 15XE]0, 3 6iC il
L 200m & &2 5 2@ i 5% T 1. 000m x 200m @ i e F X iia 75 8E L, 2~80 o SfF 5 &=L
too COEEOFHLTESABEL, FORTHyFH A 2% 10 VH#L, BELR v F=H M
2V, FREE, BEMERXERLE, &7/ U0 A#@EDc LW TLED2 LG L, =%
f.a"f, G+ HAREGRABEICOWTL, BEEEECE - TRREOMELZIME L 1=, A SoEirgc

y HETEELLS, BLBECIVESEC SV TREEAEYHERE L.

J‘jfil R Lick » 544 & 2§81, 19645 LT 1965 542, — Mt »FHF1Fc FHShTVW5%
DL, $HEMEITHEFEE L 2oiE 90cm, Mo 24 A0 r #i2 3.3emd o B>t b o ¢ L A=
(Fig. 2,A), 1966 =0 5 1968 45 % Tt - OO 7 2§ & Fig. 2, BO & % 0 40 cm o §5 515 @ 3%
WL 2 L e,

VB MER LR ER B X b, FABEERIC L VETOHESS 50T, 35T 100m2icimfi

L. EFhoilfbetiz, TFhofEL 6 ATE25 8 Adhoilizgii L,

FRMEAMNG2ERAZTOABRELX RIS 2FHOBERXHEEL 228, A#EX 100% £ L2\
H s HEXOBNOEA ORI L-c b &, FHELAZEAHTOREHLI-C 506, BlFERCERRIT
HERL Db Sheffic e HWTHEESA K E V. LA LARRRAZREOh2 LE L5, ¥ 2 L4
iz AEIGEOFER 100 mo 15 S T OREREER» S BH L1,

oy FH A OERCOVTEE, BRENCHEER IS, Libd %O X - THRELLA, &oF
HAOFEENNBTREBECITHEOT, CoAR%KEL LohllEoLoriiElmcEb Lz, bhb
ko FHAOMLIEL VBAFERT TR LEFRLICS, & v 57 1 05BN 2,35 TH
b, Tk 5t aciihd, ANBokwiiltyF M2 B4EHOZXTRFEESem BLEi
EHL, BloxG L 0T, #:oMiCHETNCHVELDOTH S,
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(1) HROHAHIC2LT

FHAEFHRCETIGAOGM L, #5EL LOKADGfi% Fig. 4~8 KR L7z, 2 hic iz
FhicipiH L 800m, KEE 8 maifficis\ € LR S h o s, K FER: 400 mAKPE 5~6 m Dy REfic
AL Toe FRMBAC LEIC L - TRAMOME L 0 ixSLH 22 —iiictiiEm & LT, £BEcs
ML THhBAHONTz L DIBDE W EF AL S, 1964 44 X 001965 4ED 2 H4EL, $HHAD & 2o i3hiz,
oy FH AP SR Dy 2L L2225, $hREO G DL THRERIC L 5383 e h - 1285,
B ERHARO r 280l %h 512, ChizgAici-vTalmRox L fEESh 3, S (1967)
OHEIC LhUE, 1962 X b 1966 fEiC\ 7o B 5 EMOAEEEIC 513 B 4L TN 0 Y4EB 0 74t Fig. 3
D LT, TOMEFHEIL 1962 432 (GME4, 1963 3 (85 THMEE, 1964 F3E 7 THMEME, 1965
SE 2 (EME, 19664 1 ([E2 THMETH S (1966 EOHFHIRER), 07k 1964 4Ei% 1L 206
B TORER: 600~800m D& L —HHT AT Th e D O FAELS b, LK L b il o3bllf i ey
ﬂ)rx»"‘?fio

1963 X BEFHTO, EHHE L oBEREOHSChTMcEESH, (holbkTiiz s A KRS hi
Mo tie 1964 E12ILES X BE ORI SILEC AT TOMEVICETORE NS D, 19654, 1966 42
OFSIERER VWi s b LEROEASA S D, WThOFIC KT HILE L b ol kT, 4g
Hopfiizdicv. CoRERY 2 FACKRE LB H kT2, WThoEoRERL, MER
LI X Dbl G Aisi AT L 5 Tuiedd, 2FERCKREL B0 0L 5 iUk i 54
DHETPEL LT B, TOFREELTE, YEASREIC LI - TBETAZ ki 30TirkL,
L Ao ebela & LA Bl & Pl oMfic s 2 S EBOMIED o L5 4o LEESh D (Biza 1967),

Ficbhh, WKL b RE T T, LWEEORBRO -, BHOK 371 BB ST R
ZENBD, BRECOBEFEFV R FERL T2, CoBBIMHOMETILE L b HillomE Tt
Bohicv, 2oL 5L MMoMRic L 5> r3, YEASLHHOMEO K LFENOo—2 Lt v Y HD
S LGRS ELOLETEEN S,

EEEBTScETA0&A2 5 1 BAOBECcoV-T, 4F5 (1962, 1963), H XUFTS (196413 %
DHFRELOBLALBHLAVCLREL TR, THESL (1962) X LTF4HRH (1963) A LSO 0
WH»L 1A~ ERRO Mo b i RoBlic X 5 ocidic <, i es h¥fdic &2 &8
LTV,

2 YROBREICOWT

EAETHoEROMEC VT, TTIKS (967 Itk THEIhTHEDY, YERXH 1 ERICK
ETAEC /10 #2Thl TeMET %, Y A0k ti# 1 EHIzoWT, bhbhd il Lz
BIEHETIE, BEZEETH), FThCAMTAIZ LId - Th, FOREHRIZLHTEV-OTED
KB >nsiw, Lichi- Tl 1 EFRIRRRO &, BT 5,

B (1967) DR FHE & S ER X ) 2RISR 2R A HEET 5 & 1962 FEFRARAR 0.04%, 1964
AEFEABRL 0.35%, 1965 R34 BHE 1.01%, 1966 FERABHL 0.53%C, 1963 ERICoWTik HEE TE it
Bro e, ¥z 1962 ERETHC DL T, LB Al & Licdbil 2 Bl oiic s 5488 % fET 5 & dt
flTix0.03%, FEITIX0.16% LHEE Thiz, 19624 L D 1966 £ % To 5 H4EM O AFRIC BT 5 A
HofEEikis 1962 £0 32 {{EEL RS, Tofios: wThi 1E2 FHEE»S, 3ETTFHHE
THHLIA 5 TI62ED L 5 fROED 10f5F 702 Fhll ko KBREEN H-Th, 2EAFTiT 4
FHAHRIMBTL LA {ixfcve JC 1964 4E L D 1968 sEE TD 5 HiEM o ghAMEsoh, B Ao
AL % IR E V0 15 HUSic o T, S RIER IR BA R RS 15 bR BRSNS £h
#h Table 2,3 KL, SO FELD 2EANLL4ER~ KE T2 BROMEEL, 1962 ERENT 4.7
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Table 2 The individuals in a haul of the dredge at selected 15 stations, which are
common in five years. Number indicate the individuals in 100 m2, which
are converted from individuals in a haul of the dredge.

Investig | Spawn- |~ Stat-
-ated -ed “on| 76 71 65 59 54 49 44 39 34 29 24 19 13 8 2 |Total] %
year year |Age - o I
1962 2 28 28 66 65 61 28 42 19 28 28 33 - - 56 —| 481 18.90
1961 3 42 88 139 70 270 116 70 24 42 186 116 5 5 37 24| 1164 45.74
4 33 51 19 19139 19 24 - 19 10 14 5 - 10 14| 376/ 14.77
5 24 5§ - 5 = 10 —~ 14 5 33 33 - 5 24 14 172 6.76
1964 6 - = = = =10 5 19 10 28 10 - & 14 5 106 4.17
7 /. = = =@ = F 44 28 33 = B & = 114 4.48
8 0 = = = = = § - 1019 § — = = =| 49 193
9 § = = = 10 H = 4 = M § = = = =| 4 1,88
10 = = = = m = = = Q1= = = = =| 15 05
u>| - - - - - - - 5 - 14 - - - - -| 19 0%
Total 152 172 223 159 429 188 146 109 147 371 216 15 20 141 57| 2545| 100.0
1963 2 T B e B S S - e e S o 3 0.45
1962 3 6 10 = 3 3 & = = = 5 = 3 3 8 =|- 45/6.73
1961 4 8 23 30 18 15 18 3 38 28 33 - 8 3 30 10| 265 39.61
5 - 25 20 23 2 20 - 18 &6 183 3 = B = 10 167|:24.96
1965 6 = = 3 = =498 = {40 § B8 = = §F =.33 b)Y ‘7.92
T -~ &5 3 3= 3§ - =" 32 3 38 3 3 § 59 88
8 - B 3 3 §§ =~ = = Bl =13 3 — 8§ 5l 762
9 = = = B = =2 2 = = @§ = = = = F 14 209
10 = BN Ea R e IS seiSe [3{Ee s= Uh men ns e 6/ 0.90
S| = = &= = w= = = = & @ = = = = = 6/ 0.90
Total 13 68 59 53 46 64 3 66 53 105 9 20 20 41 49 669 100.0
1965 1 = = w=m B o o G S R g o = s = s 4 0.23
1964 2 8 - 12 19 37 67 4193 12 30 34 19 63 37 26 631f 36.75
1963 3 - 4 4 4 4 - 8 8 4 4 19 - - - -| 133 7.75
1962 4 4 12 12 23 15 4 14 30 30 23 4 12 8 15 15 215 12.52
1961 5 - 19 19 45 30 8 4 15 19 74 - 26 15 156 37 341 19.86
1966 6 8 4 - 26 4 - - 4 412 - 4 4 4 121 90 5.24
7 4 - - 4 4 12 4 - 8 34 8 - 4 - 26 104 6.06
8 - 4 - 4 - 12 - - = 19 = = = == 25 69 4.02
9 i o e s o B s e ow Jf) = = = e s 057 1932
10 — & e = om = o= o = = e = o B Al 8048
) = = = = & =z = = = # = = = = 1§ Bl 1.81
Total 24 43 88 125 131 111 113 254 77 261 65 65 94 71 195 1717| 100.0
1966 1 — = = = 88 = 18 = - = = = = = =| 13 062
1965 2 25 - 13 - 13113 38 100 100 163 - 63 - 113 50| 866/ 34.63
1964 3 - - 13 - 13200 38 163 63 263 - 213 - 13 313| 1292 51.66
1963 4 — = w= = = 13 J3 18 = 25 - ®H = 13 -=| 165 6.60
; 1962 5 8 = - = = = = = = - 325 - 25 -| 63 252
1967 | 1961 6 - - = = = = = - = - 132 - 13 =| 51 2.04
g S S R R I Y 1 G
9 - = = = = = = = = o= = 2§ = = =| 25 L00
10 = = g E s == oA = o= 13 % = o= a8 bl
e e i = B S el 3k e = e = R = e = = -
Total 38 - 26 - 114 326 102 276 176 451 13 439 -~ 177 363| 2501| 100.0
1967 1 S el Em M LR & BT =S LT = =
1966 2 38 - 38 - 13 13 - - 13 13 13 - 38 25 -| 204 28,14
1965 3 - 13 13 = 13 = = 1§ 88 ~ = = = = =| E 193l
1964 4 - - 13 - 13 - 13 50 63 25113 - 13 13 —=| 316 43.59
1963 5 = = 1318 = = = = = =313 = = = = 39 5,38
1968 1962 6 amy o = Ee RS == o g M e e ey - -
7 = = = = = o= o= = F = = = = = = I K
B - - - = = e = - e = == — e == = = 5
9 - - - - = = = = = = = — == — = = =
10 = e = el = ek = 8w e = e o= I T8
e T T N R =z =
Total 38 13 77 13 39 13 13 63 177 51 139 - 51 38 -—| 725 100.0
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Table 3. The total number of S. sachalinensis of each group, which were
born in same year, in each year.

o SHRESLgHE yéax 1964 1965 1966 1967 1968
number of a yielded
shells )
Spawned l(\/LIlllH:oz]g A: N: ‘R: A: N: R: [A: N: ,R: A: N: R: [A: N: R:
year i (%) | . (%) (%) (%) (%)
1961 = 31164 45,74 | 4 265 39.61 |5 3411986 |6 51 2047 13 1.79
62 320, 2 481 18.90 |3 45 673 |4 2151252 |5 63 2.52|6 0 -
63 35, 2 3 0463 133 7.75 (4 165 6,605 39 5.38
64 37, 2 631 36.75 | 3 1292 51.66 | 4 316 43.59
65 20, : | 4 (.23 (2 866 34.63 |3 140 19.31
66 12, 1 13 0,522 204 28.14
67 - 1 1 01
A: Age N: Number R: Rate in sample (%)

%, 1964 fEBET50.1%, #AAFRO BFET2HEREIVAFERY FET Eind - fo 1961 43 X 0 1965 4
DRAEFIC T, H43EHE Y 44EH, 24881 ) SEB~ORFRBIC KT A4FERIEVTh{ 22.8
GBLLT EHEE S htc, feti Lk v 54 OGMTEE—HRT A {BROFE L I AL, Vwhdd [»] &
Vo T GO & T A8 D, b T RBEHO LA WGIC L o Th, SHAEECHE Y DERSHB LD
hTwa, LiktisT, b 15 ToRBcREEL ATV LBbh 32, HuicwoffiE: #i% 4
HENTREE L D, ROLTR—FEE LM Moo LTV 223 RE L HEE SR D,

Fig.9 50" Tabled X b 44 Hiz, WTFhofEick - TLBE 8emiiiETth b, MEMHLAETIlEL
AEDAEFITRBERNG Lo Tt VWO T, 44EHCHEET AR 0 A0, BiELsto BRI X
HLOLHEFEERZOMOBIEL LI KEL, FRFEC LTIk ENBBLDEELBR S,
L35 (1962) i i, RERERO &k v 24 A EHNC T B 0EHS 5 LRIV 72 547838013, 4%
ThHbh, bhbhow i YEARS IO IEHCHYT 5, tOo@RRE1HATH20mmTS 556, AEH
BoM1ERTEESE LV, ¥18Cs (1965) o XiudlE UsfEo 16 Rz 12 Ao 280 HEE 2 &
1EEHC 30 HFEECEIEL, ToLBmRL11%ThH L, SRS (1953) CLthiX1Rik4 Ans 7HO
3 4 AMIC 102 DEFEL S 5 LG Sh, . WTFh b ERNO BHEROH-C L& ML T\ 5, R
FERELT, £HO [FeEy ] ORRONETICE 2 2BHOREGZEEDON, Tk 37 A HE
I AMELHETERVERE LTV 5,

8) EBEIUBRREARICOVT

Fig. 10 X BHAEEXC T 5, v+ 41 OEMIILT, 1964 4E3 L 081965 %, FSEM O 7 2 {14
HALEoT, flaicmliz, chie LEERO & 2@y VB, BiEo » 2 gL T 54
LlEoRo stk E <, AT 2 ERMELZ ERRL TV 55, RGO e ipEyw
FCREMPALIT - LLEHL TV 50 LiEESh 5, $hEO & FiR A LB EE, YHHAOLE
HREL, ZERLOVRET - THAT 2052 5 bbb,

Table 4 (ZEENMEDEEA TR LI DTH B4, 2EADOREOTEHNIE L FHZ 1966 50 3. 20cm
1968 4> 3. 62 cm (X 1964 £ 5. 07 cm, 1967 4E0 5. 33 em 2 Hoilig L €/ MUCH B, 1966 402144 Hix 60%
LLEAEE 2mmLl T T, bhbhOMEREci3Rk L lEN DS {, 1965 40 MIE LR 5 mm Ll o
AR ORIKE {, —BHCREAREFTH - 1o, Y AU Ol E O BIFTH - RN £ 0RO
HHRIFC, chd 2EARRELESAOREDEL - THbh AL LHEEIN D, ZD L SIS
oM R oD, FIC L b ENELBFEBES, chbolREDOR, TRATOHROMIESR & oMife
FomohAoRRcRiFTHEL, SBEREHLATRERSRVWIETH D, FhFilfak s ¢ 248
Ha b 44E 2 cofiiciEsBiFc, 54 ol BIfc s $ifb3 2 anb 5.



Table 4 The mean shell length and body weight of S. sachalinensis of each age group in each year.

Unit em and gram

. year 1964 1965 1966 1967 1968

L N Shell length Body weight Shell length Body weight Shell length Body weight Shell length | Shell length

W NN T | ¥ T & |N T &a| ¥ T @|N T a| ¥ T e|N T & |N ¥ a
2 162 5.07+0.63 10 35.0+17.89 169 3.20+0.77(155 8 40+14.65 73 5.33+0.87) 23 3.62+1.16
3 469 6.39+0.69 86 77.91+£23.76/ 18 6.47+0.42| 11 67.73+12.85( 45 7.76+0.93 40 31.00£20.22( 61 6.04+0.88 7 7.39+0.73
4 244 7.91+0.49 101 128.17+£26.02(146 7.76+0.57114 121.58+36.33| 58 8,57+0.43 55 166.09+24.100 3 7.67 — 11 8.66+0.72
5 172 9.14+0.50) 63 197.22+37.35 92 9.05+0.50 68 161.03+26.85( 92 9.03+0.41| 89 195.23+14.88 4 9.37+0.42| 2 B.25 —
6 159 9.76+0.50] 90 251.57+35.72 49 9.39+0.59 45 220.11+33.97| 24 9.44+0 54| 24 228.75+33,89 5 9.85+0.49 - - =
7 192 10 09£0.49) 125 267.64+36.16) 55 10.02+0.49 49 271.53+38.04 25 10.31+0.62 23 274.13+39.44 2 97 —
8 151 10.31£0.54] 117 286.62+40 28 89 10.36+0.48) 84 301.19+45.35 18 10.27+0.61 18 330.56 £45.49
9 178 10.34+0.63] 130 301.69+43.90 41 10.90+0.61| 40 336.75+47.95) 15 10.48+0.48 14 303.57+38.70
10 98 10.37+0.47| 78 301.28+47 80| 14 10.68+0.59| 12 351.67+£49.38/ 11 10.38+0,57| 10 344 00%60. 41
11 57 10.50+0.48 38 314,74+49.65 6 10.17 -| 6 340.0+29.30
12 17 10 5240.49] 10 318.00437.43
13 6 11.25+0.50 6 = =

N : Measured number = : Mean value @ : Standard deviation

LANCNHIFED b ¥ & 5 Qi EGaE v Ty
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(1) ZOHDEMOFHICONT

%,ﬁﬁ’ﬂ_ ST B E Rk v FH A UND LA, 5 # 4 Peronidia venulosa (Scareuck).
=Y AhH 4 Mactra carneopicta Pissry O FHF M EOM, A4 3 v b4 mhqua alata (Broperipet
SowerLy), =X <#H 1 Gomphina (Macrodiscus) melanaeqis Roemer, #7344, Phacosoma
Japonica (Reeve), =/ % 7 2 7 4 Callithaca (Protocallithca) adamsi (Reeve), =y <744 Solen
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Fig. 3 The distribution of zero year-old youngs of S. sachalinensis in each year.
Samples obtained on October or November in each year. Numbers indicate

the individuals in one sample by Tamura’s bottom-sampler (588 cm?) at each
station, Hayashi and Others (1967).
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Fig. 4 The distribution of S. sachalinensis of each age group in 1964.
Number indicate the individuals in 100m? which are converted
from individuals in a haul of the dredge at each station.

( ) : converted from individuals in common fisheries dredge.
a: two yearold group b : three yearold group ¢ : four
vearold group d : five or more yearold group
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Fig. 5 The distribution of S. sachalinensis of each age group 1965.
Number and sign are the same with Fig. 4,
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Fig. 6 The distribution of S. sachalinensis of each age group in 1966.

Number and sign are the same with Fig. 4. but from 1966,
improved dredge only.



KUROIWA
RUKOTU Rpv,

Fig. 7 The distribution of S. sachalinensis of each age group in 1967,

Number and sign are the same with Fig. 6.




JHHGE AR O L Y 7 4 OFhRIZoWT 65

KUROIW A
RUKOTU RIV,

b e
fo oy

Fig. 8 The distribution of S. sachalinensis of each age group in 19685.

Number and sign are the same with Fig. 6.
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Fig. 9 The shell length composition of S. sachalinensis of each age group

in each year. Sample were collected on July or August in each vear.
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—
2347567801011 tage)

Fig. 10 The age composition of S. sachalinensis in each year.
A : sample by common fisheries dredge
B : sample by improved dredge
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Fig. 11 The distribution of Peronidia venulosa in each year.
Number indicate the individuals in 100 m?, which are converted
from individuals in a haul of dredge at each station.
( ); converted from individuals in common fisheries dredge.
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Fig. 12 The distribution of Mactra carneopicta in each year.

Number indicate the individuals in 100 m2, which are converted

from individuals in a haul of dredge at each station.
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