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List of Marine Plants from the Coast of Ishikawa Prefecture

Takahiko Ikemori * and Michio Tajima *

The present paper deals with the flora of seaweeds and sea grasses on the coast of Ishikawa

prefecture. The fieldwork was carried out during the period from January 1997 to January 2000.

The numbers of species collected was 197 including 23 species of Chlorophyceae, 58 species of

Phaeophyceae, 111 species of Rhodophyceae, and 5 species of marine flowering plants.

Key words : Ishikawa prefecture,Chlorophyceae,Phaeophyceae, Rhodophyceae, marine flowering plants
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CHLOROPHYCEAE 0O OO

Ulotrichales OO OD0OODO

Collinsiellaceae 00000000

1 Collinsiella tuberculata Setchell et Gardner 0 O [
oooo

00000000 oUoouooooogoz20900

*DO0O0OODO0OO0ODO000T927-04350 0000000000000 03-70



ooooao

2 Collinsiellopsis expansa Chihara OO0 0000000
000ooos000dl1omd

Ulotrichaceae OO OO0 OO

3 Urothrix flaccd] DillwynOThuret in Le Jolis 00O 0 O O
0000o00oooouoogoog3ge07g9dd
Ulvales 0O OO

Monostromataceae 0 0 000 0O

4 Monostroma grevillet] ThuretOWittrock 0 00O OO0
00.,0,00,00,000,00000203050600
Ulvaceae 00 00O

5 Enteromorpha proliferd] Muller0J. Agardh O 0O OO
od
00o0o0000oooooooooooooooooon
00o0o0000oooooooooooooooooon
ooooooooz2os060709012007090000
00o0o0go0~3mQd

0 Enteromorpha compressd] Linnaeus(ONees 000000
J00000o0oooooooooog2os0601200
7 Enteromorpha intestinalid] LinnaeusONess 0 0 0 O
od
0000000oooooooooooooooooon
0000000oooooooooooooooooon
oooOo20506070809%0 0507000000400 d
0~10m0O

8 Enteromorpha linzaO Linnaeus(J. Agardh 000 O
ooo
00o0oo0oooooooooooooooooooon
ooooolo2os0607005070000000d

9 Ulva pertusa Kjellman OO0 00O
o0ooo0ooooooooooooooooooon
o0ooo0ooooooooooooooooooon
o0ooo0ooooooooooooooooooon
0ooooooooooooooooooooooo?220
305060708090 1200000000000 0~3m0O
10 Ulva fasciata Delile 000000
J000oouoouoooooooooYag

11 Ulva arasakii Chihara 000 00O
do0ooUoooooOooooouoo2oe6012001
000000Uod33emdooogg

Cladophorales O OO OO

Anadyomenaceae 0000000

12 Microdictyon japonicum Setchell 0 0 0O OO
doooooeod

Cladophoraceae 0 0000

13 Chaetomorpha moniligera Kjellman 00 00O 00O

oooooed9ni1200

14 Chaetomorpha aeread Dillwynd Klitzing O 0 0O 0O O
aoad

ooooooooo20900: -

15 Chaetomorpha crassall C. Agardh( Klitzing 0 O O
aooao

000000000000 000o0o0oooooOolobo
60708090 000 0~5m0O

16 Cladophora ohkuboana Holmes OO0 00 OO
00000000 ooooooooooolo2g7o9nn
00 0~5m0O

17 Cladophora sakaii Abbott 00O OO0 O O0O
O000000oooooo2030500

18 Cladophora rudolphianad C. Agardh0 Kiitzing O O
ogoooad

0000011000040 3mO

Caulerpales O 0000

Caulerpaceae 00000

19 Caulerpa okamurae Weber-van Bosse in Okamura
gooodo
0o0o0dooooooobobobooboooooooooo
Dooooool1o2060708090100120 00 0 0~3mO
Codiales 0O O

Codiaceae 0 0O

20 Codium fragiled Suringar0 Hariot 0 O
dddodooooboooooobooooooooooa
dddddoooooooooooboooooooon
doddodooboboboboboooooooobbooooooo
00000000203050607080901200

21 Codium spongiosum Harvey 00 0 OO
ooooo9an

Bryopsidales 00 00 0 O

Bryopsidaceae 0 0 0 0O

22 Bryopsis plumosel] HudsonO C. Agardh 0 O O
O0000o000o0o0ooDoooz20900

Dasycladales OO0 00O

Polyphysaceae 0 0 00 0O

23 Acetabularia caliculus Lamouroux in Quoy et
Gaimard OO0 OO
O000O0o00o0oo405060700

PHAEOPHYCEAE O 00O
Ectocarpales 000000
Ectocarpaceae 0 OO0 00O 0O
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1 Ectocarpus siliculosud] DillwynOLyngbye O 0 0 0O O
0000oooooooooooooooooooooo
00o0ooogolozos07o9000uo~7mO
Pilayellaceae O 0O 0O OO

2 Pilayella littoralid] LinnaeusOKjellman OO O 0O
0o0o0ooooooooogsollog

Sphacelariales 0 OO0 00O

Sphacelariaceae 00 0000

3 Sphacelaria tribuloides Meneghini O 000000 0O0O
oooool2oo

4 Sphacelaria yamadae Segawa 000000000
ooooo3oo

Dictyotales O O O O OO

Dictyotaceae 0 00000

5 Dictyopteris latiusculd] OkamuralOkamura O 0 O O
O
000o000o0oooooooooooooooooon
Oooooooooooooo20305060120020
oooo

0 Dictyopteris polypodioides] De CandolledJLamouroux
ooooooo

ooooo9gloooods~10mO

7 Dictyopteris proliferd] OkamuradOkamura O 0 0O O
O
0000000oooooooooooooooooon
0000000oooooooooooooooooon
203060709000000~7m0

8 Dictyopteris undulata Holmes OO 0 0O 0O
00000000 oouooooooooogsded
70900000~10mO

9 Dictyota dichotomd] Hudson(OLamouroux 0 0 0O OO
0ooooooooopoooooDooooooooooo
0oooo0ooooooooooooooooooon
000o0ooooooooooog20305060708090
120070000000

10 Dictyota linearid] C. AgardhOGreville 0000 O
J000oooooooooolg3grooglooood
0~10mO

11 Dilophus okamurae Dawson 0 OO0 0000
0o0oo0oooooDoOoooooDoooooooooon
0o0oo0oooooDoOoooooDoooooooooon
000o0oOoo0oOolo2030506070901200000~7m0O
12 Distromium decumbens] OkamuraLevring 0 O O
ooo

oooouologodlomO

13 Pachydictyon coriaceunt] HolmesOOkamura 0O O O
aad

00000o000oo0d0ooooooo20500

14 Padina arborescens Holmes 0 0 0 0O
dddddoooooooooooboooooooon
00000000000 00000l102030506070
0120 05000000000~7m0O

15 Padina crassa Yamada 0O 00000
dddddooooooooooobooooooooon
00000000 oooooooooooooen7ooon
7000000000~10mO

16 Padina minor Yamada 00 OO0 00O
dodooooooooooooooooooooooa
O0o00O0o0oooooo8o9nlzoosoooooon
0 0~10m0O

17 Padina japonica Yamada 000000
dddddooooooooooooooboooobon
70900 900000000 0~5m0O

18 Spatoglossum pacificum Yendo 0 0 00O
dddddoooooooooooooooooboon
oo0o0oO0o0oO0o0o00o00Oo20305060120000
67em 000000

Chordariales 000000

Acrotrichaceae 0O 0 OO0

19 Acrothrix pacifica Okamura et Yamada in Yamada
ogoooad

ooooooooooooen7Oo0O

Chordariaceae 000000

20 Chordaria flagelliformi€] O. F. Muller(0C. Agardh
ogoooad
O0000000000Do0o0O060700000~7m0O
21 Papenfussiella kuromd] YendoOInagaki O O O
dodoooooooooooobooooooooooo
O00000000ooo203050600305060000
ooao

22 Sphaerotrichia divaricatd] C. AgardhOKylin 0O 00O
aad
dddddooooooooooooooooooboon
00000000000000ooed708090070
ogoooad

23 Tinocladia crassd] SuringarOKylin 00000
Oo0ooooooosge006000000
Leathesiaceae 0 0 0 00O

24 Leathesia difformid] LinnaeusOAreschoug 00 00
00000000000 D0000o03050600



ooooao

25 Petrospongium rugosunt] OkamuraOSetchell et
Gardner 00O 00O

oooooooosaenn

Spermatochnaceae 0 00 O O

26 Nemacystus decipiend] SuringarOKuckuck 0O 0O O
goddddooooooooooooooooooon
000000 0oo0oDoooooogobsbo6d7090100
1100000000000000000000~10mO
Dictyosiphonales 0 000000

Punctariaceae 000000

27 Punctaria latifolia Greville D00 000
00000o0000ooooooooooo3osd60700
000~10mO

Seytosiphonales 0 0 0000

Seytosiphonaceae 0 O 0 0 0O O

28 Colpomenia bullosd] Saunders(]Yamada et Kinoshita
ooo

0ooo3040500

29 Colpomenia sinuosd] Mertens ex Roth(ODerbes et
Solier in Castagne 0 OO0 0O
gbdddddoooooooooooooooooon
0o0odooooooooooooooooooooooo
gbdddddoooooooooooooooooon
0203050607090 120 0

30 Hydroclathrus clathratud] C. AgardhODHowe O O O
oad
gbddddoooooooooooooooooooo
00000000002030506070900000~10mO
31 Petalonia binghamiadlJ. Agardh(JVinogradova 00 [
oad
goooooodooooooobobooboooboooo
gbdddooooooooooooooooooon
00o0000o0o20305060701200

32 Petalonia fasciad O. F. Mullerd Kuntze 00000
ooo
goodoooooooooobooooobooooooo
gbdddooooooooooooooooooon
000000000000oo002030501200

33 Seytosiphon lomentarid] LyngbyeOLink 0 0 0 00O
odooooooooooooooooooooooo
gbdddooooooooooooooooooon
gbdddooooooooooooooooooon
0000000ooooo203050600

Sporpchnales [0 0 0 0O O

Sporochnaceae 0 0 0 0 O

34 Sporochnus radiciformis] R. Brown ex Turner[IC.
Agardh O OO

ooooo60700007~10mO

Desmarestiales D 00000

Desmarestiaceae 0 00 00O

35 Desmarestia viridis] Muller(0Lamouroux 0 0 0 00O
O
O0o0ooOoOoooOoooOooOoOOoOooOo3os06070d0
0 O00~10mO

Laminariales 00 0O 0O

Alariaceae 00000

36 Undaria pinnatifidd] HarveyOSuringar 0 0 O
O00oDo00oooo0oooooooooooooon
O00oDo00oooo0oooooooooooooon
000000000 ooDooooooooooooog
0020305060 700203050607000000
Chordaceae (010 0 0

37 Chorda filuni] LinnaeusOStackhouse 0 O O
O00Do00ooo00oDoooooooooooon
OO0O0oos060708000~3mO

Laminariaceae 0 0 00O

38 Ecklonia kurome Okamura 0O 00O
O000Do00oo0o0oDoooooooooooon
0203060708090 1200000~10m

39 Ecklonia stolonifera Okamura 00 00O
O0000ooooooooooooooooooooog
O00o0oooooooooooooloZ2o3osaedrd
Soul200C000~ImbObOOUOO0ODOOOUOUOO4mOO
oooooooo

Fucales OO OO0

Cystoseiraceae J 00000

40 Coccophora langsdorfit]l TurnerOGreville 0 0 O O
OoDOooooooooooooDoooooDooooooon
00ogoz20305060708090120 02030000000
41 Myagropsis myagroides] Mertens ex Turner[(
Fensholt 00000
O00ooO00ooo0ooooooooooooon
OO0ooooDoooooooooooooooooooon
O0o0oDo00ooooDooooooooooooon
Oooooloz2o3os0607090100110120 02030
506070000000

Sargassaceae 0 00000

42 Hizikia fusiformid] HarveyOOkamura 0 00O
OU0000ooouooooz2030405060900600
ooooo



ooooooood

43 Sargassum hemiphyllunt] Turner0JC. Agardh 0O O O
0
gddddoooooooooooooooooon
gddddoooooooooooooooooon
goddddooooooooooooooooooon
00000001020305060708090 120 05060
7090 000000000~5mO

44 Sargassum horneri] Turner(dC. Agardh 00 0O O
0oodooooooooooooooooooooooo
godddddoooooooooooooooooon
00000000000oooooooolo203040
S5060709010012002030405060000000
O00~10mOO09%2em 000000

45 Sargassum fulvellun TurnerJC. Agardh OO0 OO
goodooooooooooooooooooooooo
000D0O0000l102030405070809010011012
00304050 00000000343em 000000
46 Sargassum patens C. Agardh 000000
gbddddoooooooooooooooooon
gbddddoooooooooooooooooon
godddddoooooooooooooooooon
00000000 000o010203050607090100110
12003050607090000000

47 Sargassum piluliferuni] TurnerdC. Agardh OO OO
0
Oob0oodoooooboooooooboboboooooon
Oobboodooooboboooooooboboooooooon
000000000o0oooooooooonolo2o3o50
60708090100 110120 03050607090 000000
48 Sargassum yendoi Okamura et Yamada in Yamada
goooao
00000000o00o0ooDo0ooo0o0oolo3osd
607090120070000000

49 Sargassum microceratiunt] Turner(JC. Agardh O O
ogooad
goodoooooooooobooooooooooooo
0000000o0o0oo0o00oooloz20305060709012
00203050607090120000000

50 Sargaassum confusum C. Agardh OO 0000
gbddddooooooooooooooooooon
gbddddooooooooooooooooooon
gbddddooooooooooooooooooon
000000000o0Ooloz20305060708090 020
3050607090 00000

51 Sargassum thunbergiill Mertens ex Roth[] Kuntze

gooogo
dddddoooooooooooooooooboon
dddddoooooooooooooooooboon
0d000dodooooooooooooooooo?2d
3050607090 12003050607090000000
52 Sargassum miyabei Yendo 00 0O OO
dododooooooooooooooooooooooa
dddddoooooooooooooooooboon
0l0203050601200305060000000

53 Sargassum nigrifolium Yendo D0 00O
000000000000 0Doooooo20305060
90 0O

54 Sargassum macrocarpum C. Agardh OO0 O 00O
ododoooooodooboboboobooooooo
odooooodbooboboobooooooooooon
0000000000000 01020305060 7090100
120 03050607090 00000000498em 000000
55 Sargassum siliquastrum Mertens ex Turner( CO
Agardh OO OO
gododooobboooooooobobboooooo
dddddoooooooooooooooooboon
dododooobooooooooobboooooono
0000000000000 01020305060708090
100120020305070000000

56 Sargassum autumnale Yoshida 0 0 0000
dddddooooooooooooooooooboon
ooooYgloooYoloooooog

57 Sargassum micracanthunt] K#tzingOEndlicher O O
aad
dddddooooooooooooooooooon
dddddooooooooooooooooooon
0000000000000 0000000002030
5060708090100 120030506070000000
58 Sargassum ringgoldianum Harvey O 0 0 0O O

[ Sargassum coreanum OO0 00O
dddddooooooooooooooooooon
oooooooooooooooboooooooooooo
00000000000002030506070901200
7090000000

RHODOPHYCEAE 0O OO

Bangiales 000000

Bangiaceae 000000

1 Bangia atropurpured] Roth(OC. Agardh 0 00 0O 0O
0000000000000 UUUUUUUUOgo



ooooao

d0o0ooouoooooooooozo3gsolzon

2 Porphyra pseudolinearis Ueda 0000000
0000ooo0oooooooooooooooooo
00000000oo0o0ooooooooooooooon
oooouolozo3dizod

3 Porphyra dentata Kjellman 000000
0000000 oUooouoooooolozo3o12o0
4 Porphyra okamurae Ueda 00 00O
00o0o0oooDooooooooooooooooooo
000000ooDoOoooooDooooooooooo
000oooooooooooolo2o30s0607080120
5 Porphyra yezoensis Ueda OO O 00O
000o000o0oooooooooooooooooon
000o000o0oooooooooooooooooon
002030500

Nemaliales 0000000

Galaxauraceae 000 00

0 Actinotrichia fragili$] Forssk%lﬂDBm'gesen ooooo
oooooooolo3grgogg

7 Scinaia moniliformis J. Agardh OO0 00000
oooooeoo

8 Tricleocarpa cylindricd] Ellis et Solander(JHuismann
et Borowitzka 0O 0O00O

ooooo9ono

Nemaliaceae 0O OO0 OO

9 Nemalion vermiculare Suringar 000000
00ooo0o0ooooooooooooooooooon
00ooo0o0ooooooooooooooooooon
J000ooooooogoogsged7g9dd
Corallinales 00000

Corallinaceae 00000

10 Alatocladia modestd] YendoTJohansen 0 O 0 0 0O O
00o0oooouooooolo3gsaoed7oouloon
11 Amphiroa echigoensis Yendo 0000000
Jd00o0oouooooololloo

12 Amphiroa ephedraed] Lamarck(ODecaisne 0 0 O O
ooo

J0000oouooooogoosgedsdd

13 Amphiroa pusilla Yendo OO0 0000
0000oouooouoglos3gsgrgoglooo

14 Amphiroa valonioides Yendo 000000
ooooo7oo

15 Amphiroa zonata Yendo D0 000000
J0000oUoUooouoooooolgsgoglooo

16 Corallina confusa Yendo 00 0 OO

ooooooooloson

17 Corallina pilulifera Postels et Ruprecht 0 0 O O
O0000o00oo0ooooolo3osaen7o900
18 Jania adhaerens Lamouroux 0000 00O
oooooooooooloensnn

19 Jania arborescend] YendoOYendo OO0 O O OO0
Oooooooos060700

20 Jania nipponicdl YendoOYendo OO O 00O
ooooo7o900

21 Jania ungulatd] YendoOYendo OO OO OO OO
ooooov7od

22 Lithophyllum okamurae Foslie 0 0 O O
O000000ooooolo3nosoed7o9o1000
23 Lithophyllum spp00 OO0 0000
0000000000 ooooooolo3osaen7adsn
1001100

24 Marginisporum aberrans] Yendo(Johansen et
Chihara in Johansen 00 0000

opoooov7oog

25 Marginisporum crassissimuni] YendoOGanesan [0 [
gooogdo

ooooooooloro9ol1oon

20 Marginisporum decilinatun] YendoOGanesan [ 0
ogoooad

ooooo9ano

27 Mesophyllum erubescens] FoslieOLemoine 0 0 0O 0O
ooao

O00oo0o0oooolo3oboe6d70900

Gelidiales 00O 00O 0O

Gelidiaceae 0O 0O 00O

28 Gelidium elegans Kiitzing 0 0 O
dddddoooooooooooboooooooon
dddddoooooooooooboooooooon
odooooboooooooooooooooooooo
002030506070901200

29 Gelidium pusillunt] Stackhouse(lLe Jolis 0 00 00O
O

000000000o0o0Dooo20700

30 Pterocladiella capillaced] GmelinOSantelices et
Hommersand 0 0 0 O
dddddoooooooooooooooooooon
dddddoooooooooooooooooooon
00000000000 00000000010203050
6070901200

Hildenbrandiales 0000 00O



ooooooood

Hildenbrandiaceae 0 0 00 00O

31 Hildenbrandia rubrd] SommerfeltCMeneghini 0O O
ooo
0d0o0o0ooooooolo3oso7ad9oi1001100
Bonnemaisoniales 00 0 00O

Bonnemaisoniaceae J 0 0000

32 Bonnemaisonia hamifera Hariot 0 0 0 O
ooooo3os500

Gigartinales 00 000

Dumontiaceae OO0 000000

33 Dudresnaya japonica Okamura 0O 000
00000000 00o00ooooooz205h060901200
suooon

34 Hyalosiphonia caespitosa Okamura 0000000
oooooooo70d1z200

Endcladiaceae 0O 0 0 0O

35 Gloiopeltis furcatd] Postels et RuprechtdJ. Agardh
gooooao
goodooooooooooooooooooooooo
000oo000oooooo2030506070900
Gigartinaceae 0O 00O 0O

36 Chondracanthus tenellus] Harvey(JHommersand in
Hommersand et al00 OO 00O
gdddddoooooooooooooooooon
godooooooooooooooooooooooo
0000020305060 70901200

37 Chondrus ocellatus Holmes 0 0 O O
gbddddooooooooooooooooooo
gbdddooooooooooooooooooon
0000000000000 Doo0ooooooolo2o
3050607090120 02030506070901200000
38 Chondrus pinnulatud] HarveyOOkamura OO O 00O
00o0o00o0oooo20500

Halymeniaceae 000000

39 Carpopeltis affinid] HarveyOOkamura 0 0 00O
00000000000 000oogo2o30s5060900
40 Carpopeltis proliferd] HariotOKawaguchi et Masuda
oooad
gbddddooooooooooooooooooon
020305090020500000

41 Grateloupia divaricata Okamura 0 0 O O
gbddddooooooooooooooooooon
00000 00o2030506070901200

42 Grateloupia elliptica Holmes 0 O 0 0O 0O
oooooooooed7o0

43 Grateloupia filicind] Lamouroux(C. Agardh 0O O O
aad
dddddooooooooooooobooooooon
oooooooooooooobooooooooooa
ddddoooooooooooobobooooooon
000000002030506070901200600000
OO0100emOOO0O0O0O

44 Grateloupia imbricata Holmes 00O O 00O
dododooooooooooooooooooooooa
00000000 0000o0o00oooooooo2030
5060901200

45 Grateloupia lanceolatd] OkamuraOKawaguchi O O
aad
dddddooooooooooooooboooboon
ooooooooooooooboooooooooooa
00000000000 0203050607090120 030
5a00od

46 Grateloupia lividd] HarveyOYamada OO OO0
doddoooooooooooboooooooooooao
dddddooooooooooobobooooooon
0000020305060 70901200000~10m0O

47 Grateloupia okamurae Yamada 000000
0o0oooobooooboboobooboooooooooon
0o0oooobooooboboobooboooooooooon
020506070120050000000150em 000000
48 Grateloupia sparsd] OkamuralOChiang 0 0 0 OO
ooooooooooooeo7Oo0O

49 Grateloupia turuturu Yamada 0 0O OO
0oooos00007mOd

50 Polyopes polyideoides Okamura 0 0O O O
Oooooooool2oooooon

51 Prionitis angustd] OkamuraldOkamura 0 0O OO
dodooooooooooooooooooooooo
002030507090120020301200000

52 Prionitis corned] Okamura(dDawson 0 0 O 00
oooooo7oo

53 Prionitis crispatd] Okamural0Kawaguchi 0 0 0 OO
O00ooooooo20600

54 Prionitis patens Okamura 000000
O000000000o0oooooosa600
Hypneaceae 000000

55 Hypnea charoides Lamouroux 0 0 0 OO
dddddooooooooooooooooooon
dddddooooooooooooooooooon
dddddooooooooooooooooooboon



ooooao

0000o0o0o0o0o00oooloz0305070809010012
oos00000000~10mO

56 Hypnea japonica Tanaka 0000000
godddddoooooooooooooooooboon
000000 0ol1d20305060901200

57 Hypnea saidana Holmes 0 OO OO0
00000o00o0ooooooooobsboli2o0
Kallymeniaceae 000000

58 Callophyllis japonica Okamura in De Toni et
Okamura 0000 OO0D0OOO

ooooo9on

59 Callophyllis palmate Yamada 00000000000
ooooooooooooDo2030600300000
Peyssonneliaceae 0 00000

00 Peyssonnelia caulifera Okamura 00000000
000000000o0o0ol10o30901000005~10mO
Phyllophoraceae 00O 00O

01 Ahnfeltiopsis flabelliformis] HarveyOMasuda O O
ooo
godddddoooooooooooooooooon
gbdddddoooooooooooooooooon
00000000 0000ooooooooDooono?2g
3050607090120 0

Plocamiaceae 0 0 0O O

02 Plocamium cartilagineuni] Linnaeus(Dixon 0 0O O
oad
gbddddoooooooooooooooooon
0000 oolo3o90l2o0lzooo0oooog

03 Plocamium ovicornis Okamura OO0 000
0000000 ooooDooooDooooooen7noonn
04 Plocamium telfairiad] Hooker et HarveyOHarvey in
Kitzing 00O
gbdddooooooooooooooooooon
gbdddooooooooooooooooooon
00000203050 70901200

Rhizophyllidaceae 000000

05 Portieria hornemanniil Lyngbye[(Silva in Silva et al0
gooooooo

000000007090 09%C0000000~10mO
Sarcodiaceae J OO0 00

00 Sarcodia ceylanica Harvey ex Kiitzing 000 00O
000o00o0oooo205005000000
Schizymeniaceae 000 00O

07 Schizymenia dubyi] Chauvin(J. Agardh 00 00O 0O
oooooosgr7on

Solieriaceae (1 00 0 0

08 Solieria pacificd] YamadaOYoshida 0 00O
0000000o0oooooooooooooosn7d
90 0O

Gracilariales 00 000

Gracilariaceae 0 0 0 00

09 Gracilaria bursa—pastori€] GmelinOSilva 0 0 O
0000000000000 00000000003050
6070120 0

70 Gracilaria chorda Holmes 00 00O
O0000o000ooOooD20709%00200000

71 Gracilaria gigas Harvey 0 00000
0000060000 150emO

72 Gracilaria textorii] Suringar(0Hariot 0 0 O O
dodoooooooooooobooooboobooooa
0000000000000 00o2030s5060701200
20500000

73 Gracilaria vermiculophylld] OhmiOdPapenfuss 0 O
aad

0000000000 0Do0oooo206070900
70900000

Rhodymeniales 0000000

Champiaceae OO0 OO 00O

74 Champia bifida Okamura OO0 000000
ooooooooo7oon

75 Champia japonica Okamura 00000000
oooooooor7oo

76 Champia parvuld] C. AgardhlHarvey OO0 00 0O O
dddddoooooooooooboooooooon
000000000000 00010203050607090 0
77 Lomentaria catenata Harvey in Perry OO O 00O
ddodoobooooooooooboooboooooo
O00o0oooo0o2030506070120070000

18 Lomentaria hakodatensis Yendo 000 0O 00O
dddddooooooooooooooooooon
00000 00olo20607080901200
Rhodymeniaceae OO O 0000

79 Chrysymenia okamurae Yamada et Sagawa O 00
aad

opoooovod

80 Chrysymenia wrightii] HarveyOYamada 00 00 0O
O000o0o0o0oo0oo20500

81 Rhodymenia intricatd] OkamuralO0Okamura 0 0 0O
aooad

Ooo0ooooooi200



ooooooood

Ceramiales 0 0 0O

Ceramiaceae [1 0 00

82 Campylaephora hypnaeoides J. Agardh 0 0 0O O
gooddooboooooooooooooooooooo
oooooloz20305060708003000000

83 Centroceras clavulatuni] C. AgardhOMontagne 0O [
ooo
godddddooooooooooooobooooon
000000 Ooolo206070901101200

84 Ceramium japonicum Okamura 00 0 OO
ooooooz200

85 Ceramium kondoi Yendo 0 O 0
00000000000oooooogo20305070
90120 O

86 Ceramium tenerrimuni] MartensOJOkamura 0 0 0O O
godddddoooooooooooooooooboon
oooDlo20s5060701200

87 Euptilota articulatd]J. AgardhOSchmitz 000 0 O
ooooooooogenon

88 Griffithsia japonica Okamura 0 0 0 00O
00000000000Do0ooooos50900d

89 Herpochondria elegand] OkamuraOltono O O O
o0ooooooo3as00

90 Plumariella yoshikawae Okamura 0 0 0 0 O
oo0ooooooogzoo

91 Psilothallia dentatd] OkamuraOKylin 00 00O
opoooosod

92 Ptilota filicina J. Agardh OO0 D000
ooooo9on

93 Wrangeria tanegana Harvey 0 0 0 00O
opoooo7od

Dasyaceae 0 0 00O

94 Dasya sessilis Yamada 000000
00000000o0oo0oooooooo3oead7os8on
95 Dasya villosa Harvey 000000
0000000000 00001030507090100 050
onocoon

96 Heterosiphonia japonica Yendo 0 0 00O
ooooosod

Delesseriaceae 0 OO0 000

97 Acrosorium polyneurum Okamura 0000000
0odoooooooooobooooooooooooo
00000000000 000000102030506070
901200

98 Acrosorium venulosuni] ZanardiniOKylin 00 0 O

aoad

ooooolzo0o

99 Acrosorium yendoi Ymada 0000000
Do0ooo0oooooooooo2070d0

100 Delesseria serrulata Harvey OO 0 0O O
ooooo300

Rhodomelaceae OO0 O D0 OO

101 Chondria crassicaulis Harvey 0O O
dddodooooooooooboooooooooooa
dddddoooooooooooboooooooon
00000000 0ooo0UuoooooooooOzo3g
5060709012009 0000

102 Laurencia intermedia Yamada 00 0O O
dodoooooooooooboooobooobooooa
Oooooooooloendn

103 Laurencia nipponica Yamada O 0 O O
Do0ooo00oooooooogenn

104 Laurencia pinnata Yamada 00 0O
O000000ooooooooooooolo2030700
105 Laurencia undulata Yamada 0O 0 00O
dddddoooooooooooboooooooon
o600

106 Leveillea jungermannioides] Hering et Martens(
Harvey OO0 O QOQO0O

0000000000000 00102030500200
ogooad

107 Neorhodomela munitd] Perestenkod0Masuda O O O
ooao

ooooosod

108 Polysiphonia morrowii Harvey DO 00 00O
ooooooenno

109 Polysiphonia senticulosa Harvey D 00000000
oooooedn

110 Pterosiphonia fibrillosa Okamura O 0 O 0O
ooooooeno

111 Symphyocladia latiusculd] HarveyOYamada O O O
aooad

0000ooooo20900

SPERMATOPHYTA OO O0OO
ANGIOSPERMAE 0 O0OOOO
MONOCOTYLEDONEAE OO O0O0O0O
Helobiales 00O 000

Zosteraceae 0 00 00O

1 Zostera marina Rinnaeus 0 00O



ooooao

0000o0oooooooooz20507090050709
ooooo

2 Zostera japonicd] HortogdAscherson et Graebner O
ooo

00o00ooooooso70o0s00000

3 Zostera caespitosa Miki OO0 000
0ooolozo305060708090100120040506
ooooo

4 Phyllospadix japonicus Miki 0 0 0 OO
00000o0oUoououoooooooz2g60vg9glzod
600000

Hydrocharitaceae 0 00000

5 Halophila ovalis1 R. BrOHook OO O OO
0ooooooo7ollooodo~7mO

g o

cooboooobooobooooooooooooo
gobooooooooooocooboocooboocoooo
goboooooooooboobooooa

g o

1000000 000000000000 ooooo
19360 pp9640

200000 0000000100000 1m
21-230 195500

10

30000000000 :oUooooooDmM@2Ioon
0000 & 10 40-420 19550

40000000000 :000oooom@3moo
O0000® 100 69-730 19550

500000 0000000000 ULOUUgggg
00000 18 3 85-860 196510

600000 :00000000000000000O0
00 03000 26-280 195207

700000000000 000000000000
0000000050 15-160 196200

0000000000000 :00UoDoOUoDoog
0000000000000 00000004027-44
0 1998

9000000000 00000 "oooOooooo
O0,000000005-140 1998

00000 :0g8gYyuuouuoooooooooooo
O0000mo0oooomoono41-480 1998

110000 :ogldoooooooooooooooo
O000@O00000mOOO23-3101999

120000 :00lloooooooooooooooo
O000@OO000mogol9-200 2000

BO0Ooo0o0oooooooooooooooo :ooo
dd00oOoOooolloooooouooouooggo
0 023-310 200117

400000 :000000Moo0o0ooOomosso
ppl2220



38

37

36

goooooood

Hegurgimao®

Nanatsujimo @

KinQura @
Nagahas e
Mitsukohamo @ Kodomari
Sodegahama Mitsukejima
ane,Oura .
Shinbo
Kaiso . . Ossaka
Kotogahama Fujina Yorc & Hime
. Maenami
Akasoki@f e .
. agari
Masuhogaurd
Fukuura 3) Mimuro
Akazumi Searashi Dourni
— Uwano —
Abuya
Nisiaraya
Kanaiwo @
Matsumoto
Ataka
Kurosaki
Katang
Shioya
|
136 137 138

Fig.1. Location of sampling stations in Ishikawa Prefecture.

11







Bull. Ishikawa Pref. Fish. Res. Center, 3, 13-18, 2002

gddddoodoooouooooooa

gooooooooooood
02001080300 000

New Analytical Method of Photosynthetic Pigments in Algae

Masahiko Ikemori, ¥ ' Michio Tajima,*? and Takeo Okuda **

The typical thalli of Ulva pertusa,Undaria pinnatifida and Porphyra pseudolinearis were collected
from subtidal zones in Noto town of Noto Peninsula, Ishikawa Prefecture. Pigments were
extracted from vegetative part of those algae with absolute methanol containing MgCO;. The
pigments in the methanol extracts were transferred into diethylether by adding 10% sodium
chloride solution in a separatory funnel. Ether preparation was made by concentrating the ether
solution of pigments under reduced pressure with a aspirator.

The pigments in this ether concentrate preparation were separated by new column chromatography
employing cellulose powder as adsorbent and mixtures of n—hexane, chloroform, ether and methanol
as solvents.

Chlorophyll @, chlorophyll 4, B -carotene, lutein, violaxanthin, neoxanthin and unknown green
pigments from U. pertusa, chlorophyll @, chlorophyll ¢, chlorophyll ¢;, B -carotene, fucoxanthin,
neofucoxanthin, unknown carotenoids and green pigments from U. pinnatifida, and chlorophyll «,
p —carotene, lutein, unknown carotenoids and green igments from P. pseudlinearis were
successfully separated.

Key words: analysis of pigments, Ulva pertusa, Undaria pinnatifida, Porphyra pseudolinearis,carotenoids,

chlorophylls,new column chromatography on cellulose powder
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Marine Fishing Vessels in Ishikawa Prefecture:
Situation and Outlook

Takafumi Shikata *

The aim of this report is to review the trend in registration of marine fishing vessels and to
provide a view of the future fishing fleet of Ishikawa prefecture. Statistical data of fishing vessels
and registration data during the past 10 years were analyzed. The number of powered fishing
vessels made of fiberglass reinforced plasticsO FRPO rapidly increased from 1970’s to 1980’s, and
FRP vessels accounted for 93 percent of all fishing vessels at the end of 2000. Besides, 65 percent
of FRP vessels at the end of 2000 were the vessels launched before 1985, and the average age
of FRP vessels increased from 10.3 years in 1991 to 16.1 years in 2000. From these facts, the
number of fishing vessels in Ishikawa prefecture is expected to decrease because a large number
of old FRP vessels will be probably removed from the fishing fleet.

Changes in the number of FRP vessels were analyzed according to launch year. An inverse
linear relationship existed between relative number of FRP vessels after five years and age of
vessel. Based on the relationship, the number of FRP vessels at the end of 2010 was estimated
to be 77 percent of that at the end of 2000. Moreover, about 2,000 FRP vessels built mainly
before 1985 will be deregistered during the decade between 2001 and 2010. Therefore, attention
must be paid to the issue of disposal of FRP vessels.

Key words: fishing vessel, FRP vessel, fishing fleet, statistical data, registration
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Fig.1. Annual changes in number of powered and non-

powered fishing vessels and aggregate horse power.
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Fig.6. Number of powered fishing vessels deregistered
between 1991 and 2000. Data are shown according to
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deregistration.
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Fig.10. Changes in estimated number of powered
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launch are expressed as percentage of number of
vessels registered at launch year.
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Prevention of Self—fertilization of Japanese Bay Scallop Pecten] Notovalall
albicans treated with Disodium Ethylenediamine-tetraacetate

[0 EDTA-2Nall

Masataka Tanaka *

On the occasion of spawning inducement of Japanese bay scallop, Pectei] NotovalaOalbicans
which is hermaphrodite, it was studied whether spawning in sea water containing disodium
ethylenediamine-tetraacetate] EDTA-2Nallis effective to prevent self-fertilization.

Experiments were carried out with an insemination ratio of 10,000 sperm to 1 egg. Under this
condition, sperm was considered to adhere to egg membrane certainly.

Fertilization was effectively prevented at more than 1.0 mM of EDTA. When the inseminated eggs
were treated with 1.0 mM of EDTA for 10 minutes, about 20% of the eggs were fertilized by
second insemination after washing by decantation. However, eggs treated with 1.0 mM of EDTA for
30 minutes were hardly fertilized by second insemination. Moreover, for eggs treated with 1.5 mM
of EDTA, incidence of fertilization by second insemination was low, and egg deformity was frequent.

These results indicate that EDTA concentration necessary to efficiently prevent self-fertilization in
sea water is about 1.0 mM and that it is adequate to collect eggs within 10 minutes of spawning.

Key words: Japanese bay scallop, hermaphrodite, spawning inducement, self-fertilization, EDTA-2Na
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Table 1. Experimental condition for Japanese bay scallop

Beaker Concentration of Insemination
No. EDTA-2Na(mM) ratio Treatment
1 0
2 0.05
3 0.1
4 0.25 egg:sperm no decantation.
5 0.5 (1:10,000) incubation at 20°C.
6 0.75 observation after 3.5h.
7 1.0
8 1.25
I LS
10 0 no decantation.
11 0.5 only egg incubation at 20°C.
12 1.0 (without sperm) observation after 3.5h.
13 LS
14 0.5 decantation after 10 min.
15 1.0 egg:sperm addition only sea water.
16 1.5 (1:10,000) incubation at 20°C.
___________________________________________________________________ observation after 6.5h. .
17 0.5 decantation after 10 min.
18 1.0 egg:sperm addition sperm(same concentration).
19 1.5 (1:10,000) incubation at 20°C.
___________________________________________________________________ observation after 6.5h. .
20 0.5 decantation after 30 min.
21 1.0 egg:sperm addition sperm(same concentration).
22 1.5 (1:10,000) incubation at 20°C.

observation after 6.5h.

The amount of each solution was 100ml.

The number of eggs in each beaker was 5X 10>, and the number of sperm in each beaker was

5107,
I Number of sperm
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Fig.1. Relation between insemination ratio and average
number of sperm which adhered to egg membrane,
and percentage of eggs which were adhered by sperm.
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Cultivation of Several Algae with the Deep-sea Water

Michio Tajima * Fusao Nagata, ™ and You Sugimoto *

The typical thalli of Ulva pertusa, Padina minor, Sargassum confusum, and Gelidium amansii were
collected from intertidal and subtidal zones in Noto town of Noto Peninsula, Ishikawa Prefecture.
Growth parts of these algae were cut into small pieces of 0.025~0.1g. Each piece was cultivated in
deep-sea water and surface sea water for 56 days at 15C under 2650 lux illumination intensity.

U. pertusa cultivated in deep—sea water grew larger than those in surface-sea water for the first 24
days. However, after that, both U. pertusa cultivated in deep-sea water and surface-sea water
scarcely grew. The growth of P. minor in deep-sea water was scarcely different from that in
surface-sea water for the first 12 days. After that, the weight of S. confusum cultivated in deep-sea
water scarcely changed, but that in surface-sea water showed a tendency to decrease. The weight

of G. amansii cultivated in deep-sea water and in surface-sea water similarly increased for the first

40 days, and after that it was decreased.

Key words :

cultivation
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Study on Tagging Techniques for Japanese Halfbeak*'

Toshihiro Tsuji, *? Noriyuki Okei *2 and Takafumi Shikata **

In order to establish tagging techniques for Japanese halfbeak Hyporhamphus sayori, effects of

handling sampling, anesthesia, tagging, medicinal bathO on fish mortality were investigated. Ex-

perimental fish were collected by angling( fork length: 15-19cm, O-years old0. Ribbon tags were

attached to fish on some body positions. The fish were held in one m® tanks from three weeks

to one month. Fish mortality and number of shed tags were recorded during the experimental

period. Results obtained from the present experiment are: Catching and tagging operations would

inflict damage on halfbeak, therefore extreme care is needed on handling. Over one-week

holding in the tank after operation reduced fish mortality. Fish mortality and rate of shedding on

tagging at isthmus were not significantly different from those of untagged controls. Those results

indicate that tagging to the isthmus is effective.

Key words: halfbeak, liberation of tagged fish, tagging, mortality, handling
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Table 1. Survival of the fish after tagging (Experiment 1)

Number of survival fish 2

Number
Treatment of fish After

treated 2days 1week 2 weeks 3 weeks
1-A Control 13 11(85%) 11(85%) 10(77%) "' 10(77%)
1-B Anesthesia 30 23(77%) 23(77%) 15(50%)  14(47%)
1-C Tagging and Anesthesia 14 536%) 1(7%) 0(0%) > 0(0%)
1-D Tagging and Anesthesia 21 18(86%) 11(52%) 6(29%)  5(24%)
1-E Tagging, Anesthesia and Medicinal bath 22 18(86%) 2(9%)  2(9%) 2(9%)

' Percentage in parenthesis indicates servival rate.
*2 Death by jumping out of tank.
*3 All fish died for 8 days.
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Table 2. Survival of the fish after tagging (Experiment 2)

Number  No. of the fish No. of the fish Survival fish
Tagging Position ' of  dead immediately dead for after one month
fish after operation onemonth © Number > Rate
2-A Region of the isthms (Fig. 1;A) 50 5 6 39 (2) 78%
2-B Under of lower jaw (Fig. 1; B) 50 9 7@3) 34 4) 68%
2-C Untagged 50 0 4 46 92%

*1 See Fig. 1

*2 Number in parenthesis indicates nember of fish which the ribbon tag was shed.
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Neon Flying Squid Ommastrephes bartrami Caught by
R/V Hakusan-maru in the Sea of Japan

Takafumi Shikata *

Abstract : Seventeen individuals of neon flying squid
Ommastrephes bartrami were collected in the Sea of
Japan during the squid jigging survey of research
vessel Hakusan-maru of Ishikawa Prefecture Fisheries
Research Center from 1990 to 1999.
individ uals of them were caught in the autumn of
1998 and 1999, and they were distributed from the
waters around the Yamato Bank to the western

Fourteen

waters of the Tsugaru Straits. The dorsal mantle
length of the squid was 224 mm in August, 235-299
287-304 mm
390 mm in November, suggesting that the squid

mm in September, in October, and
grew in the Sea of Japan. On the basis of the
position where the squid were caught, the time
when the squid began to be caught, and the body
size of squid, it was speculated that the squid
entered the Sea of Japan through the Tsugaru Straits.

Key words : neon flying squid, distribution, Japan Sea
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Fig.1. Points where neon flying squid were caught
during the squid stock survey in 1990-1999.

* 00000000000 OF920-8580 00O O ODOOO2-1-10

43



od

Table 1. Biological data for neon flying squid Ommastrephes bartrami caught during the squid stock survey of
R/V Hakusan—-maru in the Sea of Japan from 1990 to 1999

Date Location Body Mantle Sexuality Maturity!  GSI2 Mantle Liver
Latitude  Longitude  weight (g) length (mm) (%) weight (g) weight (g)

Oct. 23,1992 39°42°N  135°09’ E 839 301 - - - - -
Sep. 23,1997 40°17°N  137°59’ E 506 256 Male Immature 0.95 280 -
Sep. 24, 1997 39°58’ N 136°56° E - 299 - - - - - -
Sep. 25, 1998  40°15’ N  136°56’ E 398 235 Male Immature 0.43 214 -
Sep. 25, 1998  40°15 N  136°56’ E 500 247 Male Immature 0.36 273 -
Sep. 25,1998  40°15°N  136°56" E 546 270 Female Immature 0.49 296 -
Sep. 26, 1998  39°50’ N  135°07’ E 620 266 Male Immature 1.10 331 -
Oct. 16, 1998 41°03’ N 137°15’E 868 304 Female Immature 0.46 467 44
Oct. 20, 1998 39°00° N  136°00’ E 671 287 Male Maturing 1.85 350 33
Oct. 20, 1998 39°00° N  136°00° E 802 298 Male Maturing 1.55 419 48
Nov.12, 1998  39°22° N  133°29’ E 1859 390 Female Immature 0.41 951 160
Aug. 27,1999 41°4T' N 137°36’ E 310 224 Male Immature 0.10 173 -
Sep. 9,1999 39°26’N  134°29’ E 432 252 Male Immature 0.28 239 -
Sep. 9,1999 39°26’N  134°29’E 668 285 Male Immature 0.45 370 -
Sep. 9,1999 39°26°N  134°29’E 582 270 Male Immature 0.50 294 -
Sep. 9,1999 39°26°’N  134°29°E 478 259 Male Immature 0.50 259 -
Sep. 10, 1999  39°22°’ N 134°36’ E 700 290 Male Immature 0.86 387 -

1 Immature: without eggs in oviduct for female and without spermatophores for male; maturing: without sermatophores and
with whitish spermiduct for male; mature: with eggs in oviduct for female and with spermatophores for male.

2 Goadosomatic index = 100 x reproductive organ weight / body weight. Reproductive organ: ovary, oviduct, and nidamental
gland for female; testis, spermiduct, seminal vesicle, and permatophoral sac for male.
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Fig.2. Vertical profiles of water temperature at

points where neon fiying squid were caught.
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