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THE JAPANESE SOCIETY OF PHYCOLOGY 



日 本藻類学会

日本藻類学会は1952年に設立され，藻学に関心をもち，本会の題旨に賛同する個人及び団体の会員からなる。

本会は定WI刊行物「務類」を年4回刊行し，会員に無料で頒布する。 普通会員は本年度の年会11t7，0001ヰ(学生
は5，000円)を前納するものとする。 団体会員の会貨は12，000円，賛助会員の会費は l口20，000円とする。

庶務および会計に関する通信は， 602京都市上京区下立売通小川東入 日本藻類学会宛tこ，また 「誌類」

への原稿の送付は 108東京都港区港南4-5-7 東京水産大学有賀祐勝気付 日本藻類学会編集委員会宛にさ

れたし、。

The ]apanesc Socicty of Phycology 

TheJapanese Sociely 01' Phycology， founclecl in 1952， is opcn【oall who are i川 eresteclin any aspect 01' phycology 

Either inclivicluals or organizations may become members of lhe SocielY， The.J apanese.J ournal 01' Phycology (SORUI) 
is publ凶heclquarterly ancl c1istributecl to members free of charge 

lnquirics ancl other i 川orrr川 ion regarcling lhe socicly shoulcl be a町吋CI批ωIclrcs

Phycology， Shimotachiuri Ogawa Higashi， Kamikyoku， Kyoto， 602 Japan. The annua1 c1ues (1990) for overseas 

members are 7，000 Yen (Sencl the remitlance lO The.J apanese Sociely 01' Phycology at lhe above aclclress) 
Manuscript for publication shoulcl be submittecl c1irectly 10 lh巴EclilOI・in-Chief，Prof. Y. Aruga， Tokyo University 

of Fisheries， Konan-4， Minato-ku， Tokyo， 108 Japan. 
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日本藻類学会第15回大会のお知らせ

日本藻類学会第15回大会を下記の要領で開催します。奮ってご参加下さし、。

会 場:琉球大学教養部 干903-01沖縄県中頭郡西原町字千原 l番地

電話 098 (895) 2221 大学代表

会 期 :1991年 3月初日(火)編集委員会 ・評議員会

申込先:

27日(水)口頭発表 ・特別講演 ・懇親会

28日 (木) 口頭発表 ・展示発表 ・総会

29日(金)寸海藻係集会

30日(土)J於琉球大学熱帯海洋科学センター

大会 ・懇親会 ・発表の申込票，発表要旨の送付，連絡は下記宛にお願いします。

干905-02沖縄県国頭郡本部町字瀬底3422

参加申込:

琉球大学熱帯海洋科学センター内

日本藻類学会第15回大会準備委員会

電話 0980 (47) 2888 (香村)

FAX 0980 (47) 4919 (発表要旨以外の通信のみ可)

1 )大会参加者は，発表の有無にかかわらず，本誌に綴込みの大会申込票に必要事項を記入して， 上記の第

15回大会準備委員会あて，お送り下さL、。

2)大会費2，500円 (学生2，000門)，および懇親会費3，000円を同封の振替用紙でお送り下さL、。

送金先振替鹿児島1-45036 日本藻類学会第15回大会準備委員会。

3)大会参加申込み，送金，下記の発表要旨送付の締切は1991年 1月10日です。

発 表.発表を希望される方は，本誌に綴込みの発表申込票に必要事項を記入し，発表要旨の原稿を添えて，

お申込み下さい。

1)発表には，口頭発表と展示発衰の 2種類があります。希望する方をOで囲んで下さい。

2) 口頭発表 :発表時間は，質疑応答の時閣を含めて15分です。

使用スライドは 35mm版，スライド枠には，図 1のように発表者氏名，発表番号(大会プログラムに

記されているもの)，スライド総枚数，映写順序，上辺マークを御記入下さL、。 同じスライドを繰返し

映写する場合は，それに見合う枚数を御用意下さい。

3)展示発表 パネノレの大きさは 題につき，縦 1.8m X横 0.9mのこ予定です。展示パネルの上部には，

図2のように発表番号，政組，氏名，所属を明記して下さい。その他のスベースは自由に利用して下

さL、。

表題には 5cm以上，説明文には Icm以上の文字を使用し，文京U;l:.必要最小限にとどめて下さL、。

展示物の糊付けは27日午前中にお願L、します。

4)発表(口頭発表・展示発表)の中込は，本誌の綴込みの原稿用紙に要旨を記入して， 1991年 1月10日

必着で，上記の準備委員会宛におj送り下さL、。

原稿はそのままオフ七ット印!Iil]にlulします。タイプライター，ワード ・プロセッサー，パソコン等何

れを使っても結構ですが，印'7・は明瞭な黒字て・お願L、します。
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沖縄太郎 ト 氏名

使用スライド記入例

発表番号叶 15

図 1.

展示パネル説明図.図2

宿泊案内 会場周辺には宿泊施設(ぎのわんセミナーハウス 宜野湾市内， 会場まで徒歩約10分)しかあ

りません。那瀬市内のパス停に近い宿泊施設を紹介いたします(大学近くまでの所用時間約40~50
分)。 下記の表を参考に直接予約下さL、。大会期間中は観光シーズソにあたりますので，予約はお

早自にしてくださL、。

会場周辺(宜野湾市内)

地

ぎのわんセミナーハウス 2 ， 600~6 ， 000 898-4361 志真志

仮予約 (40名 シングノレ，ツイン， 和室など)してあります。希望者は平成3年 1月15

日までに大会準備委員会宛お申込み下さL、。準備委員会で調整後，申込者各{立に直接連絡

いたします。

在所TEL(098) 金料名設施

那覇市内

所在地とρ ス停

安里(安里)

牧志(牧志)

松川 (観音堂前)

安里(安里)

安里(安里)

東(パスタナノレ)

安里(安里)

松尾 (松尾)

松尾 (松尾)

松山 (ノミスターミナノレ)

松尾 (松尾)

旭町 (パスターミナノレ)

松尾 (松尾)

TEL (098) 

863-2131 

866-5421 

887-5000 

887-6023 

867-3116 

868-5771 

862ー1320

867-1191 

862-6161 

868-4515 

862-6121 

862-8181 

862-4243 

金

4，000 ( 6，000) 

4，200 ( 7，400) 

4，800 ( 8，400) 

5，000 ( 9，500) 

5，000 (10，000) 

5，150 ( 9，270) 

5，360 (10，300) 

5，500 ( 9，900) 

5，500 ( 9，800) 

5，500 (10，000) 

5，500 (10，000) 

5，650 ( 9，000) 

6，000 (11，400) 

ギ↓名

ローヤノレホテル

ホテル山市

沖縄郵便貯金会館

ニューオー γャンホテノレ

第一ホテノレ

ホテノレ共同

ホテルエメラノレド

共済会館八汐荘

ナハグランドホテノレ

ホテノレタイラ

のざき観光ホテノレ

自治会館

ホテノレ国際プラザ

設施



沖縄ホテノレ 6，600 (12，100) 884-3191 大道(坂下)

那覇セ ントラノレホテル 7，000 (13，000) 867-3466 牧志 (牧志)

沖縄不ニホテノレ 7，000 (13，000) 868-1118 西 (パスター ミナノレ)

南西観光ホテノレ 7，500 (14，000) 862-7144 牧志 (安里)

ホテノレ西武オリ オン 8，000 (16，000) 866-5533 安里 (安里)

沖縄都ホテノレ 8，500 (14，000) 887-1111 松川 (観音堂前)

ハーパービューホテル 9，000 (18，000) 853-2111 泉崎 (パスターミナノレ)

沖縄グランドキャ ッスノレ 10，000 (15，000) 886-5454 山JII(山JII)
*宿泊料金はシングノレのルームチャージ料金です。括弧内はツイ ン料金です。

*那覇市内の宿泊施設は町名のみを示 してあります。括弧内は最寄りの市外パス停です。那覇市内のパ

ス停には市内線と市外線があり ますので御注意下さL、。

*那新空港から宜野湾市内の宿泊施設 (ぎのわんセ ミナーハウス)へは，高速パス (系統番号111)をご

利用下さい (琉大入口下車徒歩約 5分)。

*那覇市内から会場へは，琉大線 (系統番号98，琉球パス :琉大北口下車徒歩約5分)，宜野湾線 (系

統番号97，那覇交通.流大東口下車徒歩約5分)，石川 (首里経由)線 (系統番号25，那新交通:中

部商業高校前下車徒歩約15分)， 屋慶名 (大謝名経由)線 (系統番号27，那覇交通:中部商業高校前

下車徒歩約15分)をご利用下さL、。

日本藻類学会主催海藻採集会のお知らせ

下記の要領により瀬底島周辺での海藻採集会を開催します。ご希望の方は下記の琉球大学熱帯海洋科学セ ン

ターに直接お申込み下さL、。

l 期日:1991年 3月28日(木)-3月31日(日)

2 日 程:(天候等により一部変更する場合もあります)

3月初日 (木)大会終了後，大学のパスで熱帯海洋科学センタ ーへ移動。または個人で行かれる方

は19:00にセンタ ーに到着のこと。

夕食 ・日程説明・セ ンタ ー宿泊

3月初日 (金)瀬底島周辺で採集 センタ ー宿泊

3月30日(土)憐瀬 (沖側海洋博記念公園近く)で採集 懇親会 ・セ ンタ ー宿泊

3月31日(日)朝食後，自由解散

3. 会場 :琉球大学熱帯海洋科学センタ ー

干905-02沖縄県国頭郡本部町字瀬底3422

電話 0980-47-2888 

FAX 0980-47-4919 

4 講師:北海道大学理学部 吉田忠生，国立科学博物館田中 次郎，

琉球大学熱帯海洋科学センタ 一 番村 真徳

5 参加費・臨海 クラブ費 l泊 350円

食 費 3食 2，000円

クリ ーニ ング代 550円

懇 親 会 費 1，000円

参加希望者に参加の可否，円程等の詳細をお送 りし， 参加希望日程，希望事項等を御返信いただき，

参加者の日程から参加費を算出， 納入期日など参加者各位に直接連絡いたします。

6 定 員 20名

希望者多数の場合には先着順としますので予めご了承下さL、。

7 申 込 ・1991年 1月末日までに梨Jlに 1)氏名， 2)連絡先， 3)所属を明記の上，上記の熱帯海洋科学
センタ ーに直J妾お申込み下さL、。

9 その他 係集具，標本作製 ・整理用品などはご，希望により出来る限り用意いた します。潜水器具(マスタ，

フィン，ウエヅトスーツ)は各自各御持参下さL、。



要旨原稿の体裁見本

0田中二郎本・伊藤真理科:褐藻アミジグサ科

のフクリンアミジとサナダグサの形態

アミジグサ目アミジグサ科のニセアミジ属とサナ夕、

，グサ属には日本産の種類としてそれぞれフクリンアミ，

-・・が中央部付近

で多糖になることがある。精子のうは表皮上に盛り上

がって形成される。

(本国立科博・植物研.将日本女子大・家政〉

0渡辺信本・ L.GARY:除:クラミドモナス目

とクロロコックム目(緑藻綱)の6種における 2本

鞭毛遊走細胞の微細構造

Dunaliella laterali s (クラミドモナス目).包盟・

又iochloris soon又iosCl" erotosiohon botrvoide~ ， 

Tetracyst i s aerla， ・・・・・・

-には ABBがみら

れず BBのなす角度が大きく変化し， 細胞は裸であ

る。 (本富山大， 料オハイオ州立大〉



日本藻類学会第15回大会申込用紙

(フリガナ)

氏名:

連絡先(自宅・勤務先):⑤ 

大会・懇親会申込票

所属:

発 表: する(単独・連名)，しない。

懇親会: 参加，不参加。

送金額:(不必要な個所を消して下さL、。同封の振替用紙で御送金下さい。)

大会参加費 2，500円(学生 2，000円)

懇親会費 3，000円 送金合計額 円

発表申込票

(連名の場合は演者が申込みをし，演者の左肩に*印をつけて下さい)

発表の種類(希望する方をOで閤んで下さL、)

口頭発表， 展示発表。

発表番号(当方で記入します): 

氏名(所属): 

演題:

連絡先:(連名の場合は演者) 宮雪





要旨原稿の書きかた

(1)横 100mm縦 150mmの枠内に24字X22行の印字

を標準とする。

(2)著者名，表題，要旨本文，所属の順に脅し

(3) 1行目は初めの3字分(約 12.6mm)をあける。

(4)著者が複数の場合は，講演者にOをつける。

1; J IJ，ji;1 ‘i r' 

(5)表題が2行または3行にわたる場合は，初めの

1字分(約 4.2mm)をあける。

(6)表題と要旨本文との聞は 1行分あける。

(7)要旨本文は初めの 1字分をあける。

(8)所属は( )内に入れる。

(9)区読点は r，J (コンマ)と roJ(マル)を使う。





jpn. j. Phycol. (Sorui) 38: 327-332， December 10， 1990 

Chrysophytes in the southern part of Hyogo Prefecture， Japan (1) 
Chrysophyte sora in three ponds and a reservoir 
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lTo， H. 1990. Chrysophytes in the southern part ofHyogo Prefecture，japan (1) Chrysophyte flora in three 
ponds and a reservoir. jpn. j. Phycol. 38: 327-332. 

In a total of 472 s田nplescollected from Doro-ike Pond， Hoshino・ikePond， Sengari Reservoir and 
Yasuba-ike Pond in the southern pa口ofHyogoPrefecture，japan between April1975 and March 1987，105 
taxa of chrysophytes were found by light and electron microscopy: 37 species， 2 varieties， 2 forms and 2 
unidentified species of Mallomon前;7 species of今nura;2 species each of Chrysococcus and Uroglena; 7 species， 1 
variety and 1 unidentified species of Dinob明 n;4 species of Pseudokeplryrion; 11 species and 2 unidentified 
species of争in抑lImon国 19species， 1 subspecies and 1 form of Paraphysomonas; and 1 species each of 
Chrysodi，今mus，K.ψ砂rion，Chrysolykos and ChりIsosphaerella. Out of出em，20 taxa were new to japan: 
Mallomonas banglmJeshica， M. ca/ceol山 '， M.間 i/is，M. insignis， M.開t抑'll，M. pillula f. valdiviana， M. ocellata， M. 
mango.，伽 V訂 . su/cata， ChりISOCOCCUSIゆo即" Kephyrion globosum， Uroglena 1，仇d仏 Dinobryonu問。latum，
Pseudo坤炉開 cyl.仇dricum，P. pseudospirale， P. conicum， P. hypermaculatum， Spin伸。問削 silverensis，
Parap.砂somon田 subrotacea，P. s.坤hanol，ψisand P. eiffelii. The number oftaxa of chrysophytes found was 51 in 
Doro-ike Pond， 38 in Hoshino・ikePond， 68 in Sengari Reservoir and 76 in Yasuba-ike Pond， occupying 
respectively 38.6， 27ム31.9叩 d33.9 % of the total number of algal species found in each pond or reservoir. 

Key Index Words: chりISOP砂.tes-jloraー均ogoPrefecture-Japan-pond-reservoir. 

Chrysophytes mainly inhabit in freshwater 

as plankton. Though many workers have 

been studying algal flora in J apanese ponds 
and lakes with the light microscope， only one 
to five species of Dinobヮon，Mallomonas and 
Synura have been found in one locality 

(KOKUBO and MASIKO 1939， HADA 1959， 
MIZUNO 1961， NEGORO 1968， YASUDA et a/. 
1975， IMAZU 1979)・ TA臥 HASHI(1978a)， 
however， reported 74 taxa of chrysophytes 
from about one hundred J apanese ponds and 
lakes by electron microscopy， and ho (1988) 
42 taxa from Lake Biwa. These results in-

dicate也atelectron microscopy is necessary to 

study chrysophyte flora. 

In Hyogo Prefecture， Dinobワlondivergens has 
been found from Sara-ike Pond in the Kan-

zaki district (IMAzu 1979)， many ponds in 
Nishinomiya City， Itami City， the Hojo 
district and the Tsuchiyama district (MIZUNO 

1961)， and 22 taxa of scale-bearing 
chrysophytes from 6 ponds and lakes in-

cluding Doro-ike Pond and Sengari Reservoir 

(TA臥 HASHI1978a). ho and TAKAHASHI 

(1982) repo口edthe seasonal fluctuation of 8 

taxa of Spin俳romonas including 3 taxa 
previously recorded in Doro-ike Pond and 

Hoshino北 .ePond. In total， 28 taxa of 
chrysophytes have been found in Hyogo 

Prefecture up to now， but m担 ytaxa are 
thought to be still overlooked. 

The purpose of this paper is to report 

chrysophyte flora found by light and electron 

microscopy in three ponds and a reservoir 

situated in the southern pa目 ofH yogo Prefec-

ture. 

Materials and Methods 

A total of 472 samples were collected by 

plankton net (Rigosha NXX25) and 1/ bot-

tles from the surface in Doro・ikePond， 
Hoshino-ike Pond， Sengari Reservoir and 
Yasuba-ike Pond (Fig. 1). Immediatelyafter 
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Fig. 1. Locations of three ponds and a reser-
voir investigated in the southern part of Hyogo 
Prefecture， ]apan. 

collection， net samples and 0.5 l of each water 
sample were fixed wi也 0.5%Lugol's solution 

and subsequently with 2% formalin. These 

fixed samples were settled for a week and con-

centrated to 10 or 20 ml. The concentrated 

samples were used for identification of algae 

including chrysophytes with light and elec-

tron microscopes. Unfixed water sample of 

0.5l each was centrifuged at 3，000 r.p.m. for 
10 min. and concentrated to 1 to 2 ml. For 
transmission electron microscopy， 10μl of 
each concentrated fixed and unfixed samples 

was mounted on collodion-carbon coated 

grids， desiccated in an oven， and then shadow-
ed with chromium or Pt-Pd alloy at an angle 

of about 20oC. Additional observations of 

some chrysophyte specimens were made on 
samples isolated with a micropipette and 
transferred to collodion-carbon coated grids. 

For scanning electron microscopy， 10 or 
20 ml of each unfixed water sample were 

filtered by Nuclepore filter (25 mm  in 

diameter， 0.4μm in pore size)， desiccated in 
an oven and then coated with gold. Electron 

microscopes， ]EM-100B and ]SM-U3， at 
Faculty of Science， Kobe University， and a 
scanning electron microscope， ]EM-T200， in 
Water Quality Laboratory， Kobe City Water-
works Bureau， were used for the study. 

Study Areas 

Doro-ike Pond 
This pond， which was made to obtain ice 
between 1873 and 1874， is situated 800 m 
above sea level on Mt. Rokko in Kobe City. 

It has a surface area of about 600 m2 and a 
maximum depth of 1 m. The pond fronts the 

road on the west and is surrounded by a co-

niferous forest on the other sides. Pond water 

looked always brown in color. Potamogeton 

distincus covered about 70% of the pond sur-

face throughout the year. Samples were col-

lected at a distance of 1 m from the shore once 

a month from April1975 toOctober 1976 and 

once a week or two weeks from November 

1976 to August 1977. The material consists 

of 42 water samples and 42 net samples. 1n 

the study period， ice covered the pond from 
19 December 1975 to 23 ]anuary 1976 and 

from 10 December 1976 to 5 March 1977， 
reaching a maximum thickness of 23 cm on 17 

February 1977. 

Hoshino・ikePond 

This pond is 200 m to the east of Doro-ike 

Pond. 1t has a surface area ofabout 2，800 m2• 

Until 1975， this pond was polluted by the 
sewage from bungalows around it. Pond 

water looked always greenish brown in color. 
Hydrilla verticillata covered the bottom of 
the pond between]uly and August. Samples 
were collected at a distance of 1 m from the 

shore on the same days as in Doro-ike Pond. 

The material consists of 42 water samples and 
42 net samples. The ice-covered period in 

Hoshino・ikePond was the same as in DOI・0・

ike Pond. 

Sengari Reservoir 
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This reservoir is situated over three cities， 
Kobe， Sanda and Takarazuka. It was made 
in 1919 and has a surface area of 112 ha， a 
volume of 11，610，000 m3 and a maximum 
depth of 31 m. Water looked green/brown in 

color. Samples were collected at the center of 

the reservoir， where the depth is about 14 m， 
once a month from April 1978 to March 

1987. The material consists of 108 water 

samples and 108 net samples. Light and elec-

tron microscopy were done from December 

1980 to May 1981 and from April 1982 to 

March 1983， and only light microscopy was 
dOIle in other period. 
Yasuba-ike Pond 

This pond is situated in the northwestern 

pa口ofTakarazuka City. It is an irrigation 
pond and has a surface area of2，500 m2 and a 
maximum depth of 2 m. Pond water looked 

always brown in color. In summer， Trapa 
natans var. bisinosa covered the pond surface 

near the shore. Samples were collected at a 

distance of 50 cm from the shore once to five 

times a month from November 1978 to 

December 1983. The material consists of 80 

water samples and 8 net samples. Light and 

electron microscopy were done in November 

and December 1978，]anuary， November and 
December 1979 and from February 1980 to 

]anu町 y1981， and only light microscopy was 
done in other period. 

Results and Discussion 

In total 105 taxa were found: 37 species， 2 
varieties， 2 forms and 2 unidentified species of 
Mallomonas; 7 species of品mura;2 species each 
ofG.句ISOCOCCUSand Uroglena; 7 species， 1 varie-
ty and 1 unidentified species of Dinobヮon;4 
species of Pseudokephyrion; 11 species and 2 

unidentified species of Spin俳romonω19
species， 1 subspecies and 1 form of 
Paraphysomonas; and 1 species each of 
Chrysodi・'dym叫 Kψ再yrion， Chてysolykos and 
Chワ'sosphaerella(Table 1). Out of them， 20 
taxa were new to ]apan: Mallomonas 
bangladeshica， M. calceolus， M. r，ωilis， M. in-
噌叫 M.retず'era，M. pillula f. valdiviana， M. 
ocellata， M. mangofera var. sulcata， Chヮ'sococcus

tr争orus，Ke，灼，rionglobosum， Uroglena lindii， 
Dinobryon urceolatum， Pseudok，φhyn:on cylin-
dricum， P. pseudospirale， P. conicum， P. hyper-
maculatum， 争zn俳romonas silverensis， 
Paraphysomonas subrotacea， P. st，φhanolepis and 
P.e俳lii. Species belonging to K，ψかlon姐 d
Pseudokψ紗rion have not been reported 
previously. From the results of this study 

and 110 species， 1 subspecies， 3 varieties and 
8 forms belonging to 24 genera of 

chrγsophytes which have been reported hither-

to (TA臥 HASHI 1959， 1960， 1972， 1977， 
1978a， PREISIG and TAKAHASHI 1978， lTo and 
TAKAHASHI 1982， WAKABAYASHI and ICHISE 
1986， lTo 1988)， it becomes that in total 128 
species， 1 subspecies， 4 varieties and 9 forms 
belonging to 26 genera have been found in 

] apanese freshwater bodies. 

Out of 100 taxa excluding 5 unidentified 

species found in this study， 90 taxa are found 
widely in the world (TA臥 HASHI 1978a， 

PREISIG and HIBBERD 1982a， 1982b， STAR-
MACH 1985， ASMUND and KRISτ'IANSEN 1986， 
ITO 1988)， Mallomonasωゆ ersahas been 
found only in New Zealand (DURRSCHMIDT 

1986)， M. mangψra var. sulcata in Chile 
(DURRSCHMIDT 1983)， Dinobヮ'onurceolatum in 
Switzerland (REVERDIN 1919)， Pseudokephyrion 
めIPermaculatum in Czechoslovakia (ETTL 
1978)， and Spin俳romonasminuta and S. silveren-
sis in Canada (NICHOLLS 1984). Although 
these six species have been recorded respec-

tively only from one different country， finding 
ofthem in]apan， which is far away from the 
above-mentioned countries， suggests that 
they are also distributed widely in the world. 

Mallomonas grata which was reported only in 

]apan (TA臥 HASHI1963) was recently found 

in Thailand (lTo unpublished) and China 

(KRISTIANSEN 1989) and M. ocellata only in 
Malaysia (DURRSCHMIDT and CROOME 
1985). These two species of Mallomonas were 
found only in Asia. M. harrisiae and M. rec-

ticostata， which are found widely in ] apan 
(TAKAHASHI 1978a)， have not been found in 
other countries and they seem to be endemic 

to ]apan. 
The number of taxa of chrysophytes found 

in this study was 51 in Doro-ike Pond， 38 in 
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Table 1. Chrysophytes found in th問 eponds and a reservoir (D， Doro北 ePond; H， Hoshino北 ePond; S， 
Sengari Reservoir; Y， Yasuba-ike Pond) in tbe soutbem pa口 ofHyogo Prefecture， Japan. 

Taxa D H s Y Taxa D H s Y 

Mallomonas matvienkoae • • • Kψhyrion globosum* • M. parvula • • • • Uroglena lindii* • λa. ouradion • U. volvox • λa. peronoides • Dinobワonsertularia • • • • M. bangladeshica* • D. cyl初dricum • M. multisetなm • • D. sociale • • • • M目 calceolus* • D. bavaricum • • M. consp町四 • D. divergens • • • • M. paxillata • D. korsikovii • • M. papillosa var. ellipsoidea • • • • D. suecicum var. longispinum • • M. rasilis* • D. urceolatum * • λa. guttata • D. sp. • M. caudata • Chrysolykos planktonicus • • • M. insなnis* • Ps，印 dokephyrioncylindricu • • • M. punctifera • • • • P.戸seudospi悶le* • • • • M. heteroゆina • • • P. conicum* • • M. harrisiae • • • • RわIPermacul， • • • M. akrokomos • • • • ChヮISOφhaerellabrevispina • • M. striata • • • • Spinifero脚 nastrioralis • • • • M.町tifera* • S. minuta • • M. flora • S. silverensis * • M. cristata • S. bilacunosa • • • • M.仲間 • S. comutus • • • M. areolata • • S. crucigera • • M. elongata • • • S. takahashii • M. tonsurata • • • • S. alata • M. portaejerreae • 忍 bourre/'かz • • • • M. crassisquama • • • • S. coronaci別問pina • • • M. lelymene • • S. abei • • • • M.pμlula f. valdiviana * • • S. sp. No. 1 • M. annulata • • S. sp. No. 2 • • M. pumilio • • • • Paraphysomonas subrotacea* • • M. alata • P. ci，町umvallata • M. eoa • • P. punctata • • • M. ocellata * • P. runcinグm • M 問 ngoferaf. mangofera • • • • P. subquadrangularis • • M. mangofera f. fo附 ta • • P. dia伽 ψm • • • M. mango.声ravar. su/cata * • P. butcheri • • M. grata • P. stψhanol，ψis* • • λ1. recticostata • • P. morchella • • λa.ゆlendens • • • • P目 eiffelii* • • M. sp. No. 1 • • P. q凶 drispina • M. sp. No. 2 • • • P. poteriophora ssp. manubriata • 今nurapetersenii • • • P. coronata • ぶglabra • • • P. stellなera • S. sphagnicola • • • • P. capreolata • • S. mammillosa • • • P. glandiata • • • S. uvella • P. impeげらrataf. No. 2 • • • • S. curtispina • • P. bandaiensis • • • S ゅ仇osa • • • • P. vestita • • • • Chてysodiのm凶 synuroides • • P. takahashii • Chrysococcus rufescens • P. caelifトica • C. tnto即* • • Total numher of taxa 51 38 68 76 

Taxa new to Japan. 
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Hoshino・ikePond， 68 in Sengari Reservoir 
and 76 in Yasuba北 ePond， occupying respec-
tively 38.6，27.0，31.9 and 33.9% ofthe total 
number of algal species found in each pond or 

reservoir. Several studies on freshwater algal 

sora with light and electron microscopes 

covering a long period of time have been 

done. In three ponds at Tsuruoka Park， 
Yamagata Prefecture， J apan， 24 to 27 taxa of 
chrysophytes have been reported and their 

percentage to the total number of algal species 

was from 19.4 to 21.8% (TA臥 HASHI
1978b). In Lake Biwa， Shiga Prefecture， 
Japan， 60 taxa of chrysophytes have been 
reported and its percentage to the total 

number of algal species found was 17.1% 

(NEGORO 1968， WAKABAYASHI and ICHISE 
1986， lTo 1988). In other countries， three 
localities， a pond of Oude Waal in the 
Netherlands (ROIjACKERS 1984， 1986)， Lake 
Tystrup So in Denmark (KRISTIANSEN 1985) 
and Lake Trummen in Sweden (CRONBERG 

1982) have been investigated. The number 

of taxa of chrysophytes found was 49 in a 

pond of Oude Waal， 40 in Lake Tystrup So 
and 44 in Lake Trummen， occupying respec-
tively 25.0， 19.0 and 13.8% of the total 
number of algal species found. Though 

many studies with the light microscope only 

on freshwater algal sora have been done， no 
or only a few species of chrysophytes have 

been found in each lake (SMITH 1920， 
KOKUBO and MASIKO 1939， HADA 1959， 
PRESCOTT 1962， HORTOBAGYI 1973). From 
this and the above-mentioned results， 
however， it is clear that chrysophytes are com-
monly found in freshwater localities and con-

stitute an important group of algal sora if ex-

aminations by electron microscopy are car-

ried out for a long period of time. 
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伊藤裕之:兵庫県南部産黄金藻(I)3池と 1ダム湖における黄金藻フローラ

兵庫県南部の泥池，星野池，千苅貯水池，安場池において， 1975年4月から1987年3月の間採集した合計472

試料から，光学顕微鏡と電子顕微鏡を用いて黄金藻105種類を見出した。その内訳は，Mallomonas属37種2変種

2品種2未同定種，砂制問属7種，ChヮIsod，仲間us属1種，Chてysococcus属2種，KePhyrion属1種，Uroglena属2種，

Dinobヮ'on 属7種 1変種1未同定種，Chrysolykos 属1種，Pseudok.φめlrion 属4種，Chワ'sosphaerella 属1種，

高'piniferomonas 属11種2未同定種，Paraphysomonas 属19種1亜種 1品種であった。その内 ，Mallomonas 

bangladeshica， M. calceolus， M.附 ilis，M. ins伊is，M. retifera， M. pillula f.四 ldiviana，M. ocellata， M. mangofera var. sulcata， 

Chrysococ，削 tripo即 :， K.ψ'hyrionglobosum， Uroglena lindii， Dinobryon urceolatum， Pseudok.ψhyrion cylindri.印 m，P. pseudospirale， P. 

conicum， P.切ermaculatum，やiniferomonassilverensis， Paraphysomonas subrotacea， P. stephanol.ψis， P. ei.ffeliiの20種類は日本新

産であった。黄金藻は，泥池では51種類，全藻類種類数の38.6%を占め，星野池では38種類， 27.0%，千苅貯水

池では68種類， 31.9%，安場池では76種類， 33.9%であった。 (652神戸市兵庫区楠谷町37-1 神戸市水道局水

質試験所)
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NAGUMO， T. and HARA， Y. 1990. Species composition and vertical distribution of diatoms occurring in a 
japanese mangrove forest. jpn. j. Phycol. 38: 333-343. 

The species composition組 dvertical distribution of diatoms occurring on mangrove roots within白em-
tertidal zone were studied in mangrove forests at Iriomote Island， Okinawa Prefecture. Among 116 taxa of 
diatoms belonging to 26 genera found there， the main dominant and subdominant species were Achnanthes 
brevipes var. intermedia， Amphora luciae， A. tenerri問"Denticula subtilis， Navicula c，印刷ta，N.gu印刷is，N. Pωilla， 
Nitzschia .frustulum， N. hemistriata and Rhopalodia sp. The vertical distribution of dominant diatoms on 
mangrove roots were shown as follows: N. contenta and D. subtilis on the uppermost paロofthe intertidal zone， 
N. guluensis， N. hemistriata and Rhopalodia sp. on the middle part， and A. brev争目var.intermedia， A. luciae， A. 
tenem・maand N. pusilla on the lower paロ Comparisonswith previous studies indicate that the species 
compositions of epiphytic and benthic diatoms on mangroves in this study are very similar to those of any 
o出ermangrove. 

Key lndex陥 rds: diato即ーlriomotelsland-mangrove-species composition-vertical distribution. 

Mangrove forests develop well but not ex-

tensively along the rivers and their mouths 

located in the Ryukyu and Satunan 1slands， 
J apan. Mangrove forests serve as unique 
and specific habitats for benthic macro-and 

microalgae， which are exposed to water of 
varying salinity and/or desiccation， but are 
offered suitable substrata and interception of 

intensive sunshine by t heir stilt roots and 

canopies. 1n these habitats， benthic and 
epiphytic algae were usually much diverse 

and also abundant. Diatoms are one of the 

dominant members among them (RICARD 

and DELESALLE 1979). However， there are 
few taxonomic or floristic studies of diatoms 

associated with these J apanese mangrove 
forests. Almost all studies of diatoms in 

other mangrove regions have been confined to 

the large mangrove lagoons in the tropics 

such as in Puerto Rico (HAGELSTEIN 1938)， in 

This work was supported in part by a Grant-in-Aid for 
Scientific Research (No. 5634033) from the Ministry of 
Education， Science and Culture， japan. 

Louisiana (MAPELS 1983)， in Florida 
(NAVARRO 1982)， in Venezuela (REYES-VAS-
QUEZ 1975)， in Guadeloupe (RICARD and 
DELESALLE 1979)， in Bahamas (SULLlVAN 
1981)， in Singapore and southern Malaysia 
(WAH and WEE 1988) and in the temperate 

regions ofthe southern hemisphere， such as in 
Australia (FoGED 1979). 

The taxonomical and ecological researches 

for the macroalgae associated with J apanese 
mangrove forests have been carried out by 

TANAKA and CHIHARA (1984a， 1984b， 1985， 

1987) and TANAKA (1987). They have shown 

that macroalgae are abundant on mangrove 

roots and have distinct zonate distributions in 

the intertidal zone. 

We have undertaken a survey of diatom 

species composition and analyzed their ver-

tical distribution in mangrove forests at 

1riomote 1sland. This study represents the 

first report on J apanese mangrove diatoms， 
and should be valuable as a distributional 

record for more comprehensive work with this 

complex and diverse flora. 
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Study sites and methods 

In Iriomote Island of the Yaeyama Ar 

chipelago， Okinawa Prefectur巴， som巴 small

mangrove forests have developed in estuaries 

of the rivers， but they are the largest in 

J apan. They are dominated by Rhizophora-
cean trees， including the species of such 
genera as Rhizophora， Kandelia and Bruguiera 
Their stilt or kn巴eroots and pneumatophores 

offer suitable substrata for benthic diatoms 

Our main study sites were along the Shiira-

gawa (Shiira River) in Iriomote Island (Fig 

1). Eleven points of intervals of 200 m from 

the river mouth were previously set up by 

other RyuJ 

lり). The tide exerts its i山nfluenc巴tωothe uppe訂r 
stream region of t出h巴 r吋lV巴r崎，about 2 km from 

the river mouth. In this region， the exchange 
of seawater with freshwater and their tur-

bulence occur regularly twice a day 

throughou t the year， and tidal range is 1. 0-

1.5 m near the river mouth. The mean high 

water (M.H.W.) reaches to the uppermost 

Fig. 1. Map of the study sites， showing the 
sampling points (1-11) inclicated by arrow heacls 
along the Shiira River 

part of the stilt roots or higher. The lower-

most part of the stilt roots is submerg巴deven 

atm巴anlow water (M.L.W.) (Fig. 2)ー Salini-

ty of water at the study sites varied from fresh 

(0%) to marine (3%) depending on tide and 

freshwater curr巴nt. However， a gradual 

variation of salinity was always recognizable 

at each study site. 

Samples of the roots of mangrove trees and 

surface soils in th巴 forestor river beds were 

taken from every study site on Apr. 21， 

1982. For investigating the vertical distribu 

tion of benthic diatoms， some root samples 

from each point wer巴 sectionedto provide 

10 Clll segments. Diatoms on the segments 

were colJected by toothbrush. AIJ samples 

were cleaned by conventional methods 

(KOBAYASI and NAGUMO 1985). Samples 

were observed with both light and electron 

microscopes to ident均 th巴 diatom species. 
The species composition and relative quan-

tities of diatoms at each site wer巴recordedby 

counting and identifying thre巴 hundred

valves randomly selected from slides. 

Results 

A total of 116 taxa including forma and 

varieties， in 26 genera， of epiphytic and ben-
thic diatoms from all points are alph旦betically

listed in Table 1. The dominant four genera， 
in terms of number of taxa encountered， w巴re

Navzcula (26)， Nitzschia (18)， Anψhora (11) and 
Achnanthes (10). Representatives of巴piphytic

Fig. 2. A photograph orthe Shi日aRiver near 
po山 8showi咋 amangrove stilt root (arrows) from 
which c1iatoms were collected at low tide 
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Table 1. List of diatom taxa found in the mangrove forest a10ng the Shiira River. 

Achnanthes amoena HUST. 

brevipes AG. var. brevipes 

陶酔'Svar. intermedlぬ(KUTZ.)CL. 
ct.ぬ'eiGRUN. 
delicaωla(K邑TZ.)GRUN. 

javanica GRUN. 
ku即aite町 isHENDEY 

lanceolata (B阻.)GRUN. 
longipes AG. 

man伽 BRUN.
oblongella OSTR. 

Amphora ang凶taG阻 G.v釘 .angusta 

alぜ山tavar. ventTICosa (GREG.) CL. 
apon仇aKUTZ. 
抑制I:olaGRUN. var. oculata CL. 

holsatica HUST. 
luciae CHOLN. 

porita KRASSKE 
tenerrima AL. et HUST. 
turgidJJ GREG. 

veneta KUTZ. 

1 sp. 
Auricula machutchoniae GIFFEN 
BacillarぉparadJJxaGMEL. 
Biddu争'hitJaurita (LYNGB.) BREB・etGODY. 
Caloneis elongata (GRUN.) BOYER 
excentrica (GRUN.) BOYER 
liber (W. SM.) v釘 .umbilicata (GRUN.) CL. 
sam問問is(GRUN.) CL. 
Cam良，lodiscusd抑制BREB.
fastuosa EHR. 

Cocco咽eisbrevicostata H UST. 
dirupta GREG. 
placentula EHR. var. J抑制dJJlineataGEITL. 
scutellum EHR. 
Denti，叩 la抑制lisGRUN. 

D~仲間sbom伽 EHR.

gravelleana HAGELST 
litoralis (DONK.) CL. 

ts四dovalisHUST. 
reichardtii (GRUN.) HEIDEN 
smithii (BREB.) CL 

Entomoneis alata (EHR.) EHR. 
taludosa (W. SM・)REIM. var. paludosa 
paludosa var. subsalina CL. 
Gomphonema clavatum EHR. 

tseudJJaugur L・-BERTALOT
tarvulum (KUTZ.) KUTZ. 

匂"，OSJ訴mゆenceri(GRUN.) CL. 
Mastoglo白a昭ulataLEWIS 
elliptica (AG.) CL. var. dJJnsei (THWAIT.) CL. 

macdonaldii G阻 Y.
pumila (CL. et MOLL.) CL. 

tusilla GRUN. 

varians HUST. 
Melosira nummuloides (DILLW.) AG. 

Navicula acψhala HERIB. 
cincta (EHR.) var. lettoc，ψhala (K白TZ.)GRUN. 
contenta GRUN. 
de，即応OSTR.

dなitoraditJta(GREG.) RALFS 
dissitata HUST. 

gregaria DONK. 
gulue叩 isGIFFEN 
hast，句formisCHO凶.

indicatrix VANLAND. 

infaceta CHOLN. 
inserata HUST. var. inserata 
inserata var.間 dulataHUST. 

maculosa DONK. 
mannii HAGELST. 

mollis (W. SM・)CL. 
paenil田ulaeCHOLN. 

pla伊州市 MEIST.
tunctigera HUST. 

tusilla W. SM. 
salinarum GRUN. 
schroeteri MEIST. v釘 escambiaPATR. 
subvalidJJ CHOLN. 

4 spp. 

Nitzschia aerψhila HUST. 
debilis (A剛 0π)GRUN. 
dissitata (KUTZ.) GRUN. 
fussiformis PANTOC . 
.frustulum (KUTZ.) GRUN. 
granulata GRUN. 
hemistriata HAGELST. 

lorenziana GRUN. 
novaehollandi四 (GRUN.)GRUN. 
obt脚 W.SM.V訂 .sca伊'iliformisGRUN. 

μ加 (KUTZ.)W. SM. 
μndurするrmisGREG. var. pωtulata VOIGT 
ponciensis HAGELST. 
tseudohungarica HUST. 
trybrionella HANTZ・V紅・山ictori・:ae(GRUN.) GRUN. 

3 spp. 
opψ，hora pacifica (GRUN.) PETIT 
Pinnularia allansonii CHOLN. 
間四坤ta(EHR.) W. SM・
subcatitata G昭 :G.

Pleurosi加盟salinarumGRUN. 
RhopaloditJ gibberula (EHR.) MULL. 

operculata (AG.) HAKANS. 

1 sp. 
Stauroneis pachycψhala CL. 
Surirella armoricana PERAG. 
ovata KUTZ. 
・Synedratabulata (AG.) KUTZ. var. tabulata 
tabulata v釘 .pa叩a(KUTZ.) HUST. 
Thala'Ssiosira lacustris (GRUN.) HASLE 
Trachyneis岬 era(EHR.) EHR. 

335 
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Plate 1. Figs. 1-5. Navic山 contcl.山;1-3， Light microscopy (LM). 4， TEM. 5， SEM. Figs. 6-1 J. N. guluen-
sis; 6-8， LM. 9， TEM. 10 & Jl， SEM. Figs. J2-19. Denticllla subtilis; 12-16， LM. 13 & 15， Girdle view ofrhe 
frllstllle. 17， TEM. J8 & J9， SEM. Figs. 20-24. NilzschiaJn川lll1l1n;20-23， LM. 24， SEM. LM= X 2，000 
sars=5μm for SEM and TEM photos 
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Plate 2. Figs. 25-28. RIIO戸alodiasp.; 25-27， LM. 27， Girdle view of the frustule. 28， SEM. Figs.29-31 
Achnanthes brevi戸町var.intennedia; LM. Figs. 32， 33. Amthora luciae; LM. 32， Girdle view oflhe frustule. Figs.34， 
35. Navicula戸usilla;LM. Figs. 36， 37. Amthora tenerrima; LM. 37， Girdle view of the frustule. LM = X 2，000 
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taxa on roots are as follows: Achnanthes 

brevψes AG. var. intermedia (KUTZ.) CL. 
(1895， p. 193) (Pl. 2. Figs. 29-31)， Amphora 

luciae CHOLN. (1960， p. 23，1 58-61) (Pl. 2， 
Figs. 32， 33)， A. tenerrima ALEEM et HUST. 
(1951， p. 16，1 3.) (Pl. 2， Figs. 36，37)， Den-
tiCl山 subtilisGRUN. (1862， p. 547，〆.12，136) 
cf. KRAMMER & L.-BERTALOT (1988， p. 140， 
141， pl. 96，1 1-9) (Pl. 1， Figs. 12-19)， 
Navic仰 contentaGRUN. (iπV. H. 1884， P 
109) cf. KRAMMER & L.-BERTALOT (1986， P 
219，pl. 75，1 1-5)(P1.1，Figs.1-5)，N.guluen-
sis GIFFEN (1963， p. 238，1 70) (Pl. 1， Figs. 6-
11)， N. pusilla W. SM. (1853， p. 52， pl. 1えi
115) (Pl. 2， Figs. 34， 35)， Nitzschia hem凶rzata
HAGELST. (1938， p. 396，〆• 8，1 1) (Pl. 3， Figs. 
38-40)， N. frustulum (K心TZ.)GRUN. (in CL. et 
GRUN. 1880， p. 98) cf. KRAMMER & L.-BER-
TALOT (1988， P目 94，95.ρl.68)1 1-19) (Pl. 1， 
Figs. 20-24)， Rhopalodia sp. (Pl 2， Figs. 25-
28). 

Common species appeared in every study 

site are represented in Pl. 3， Figs. 42-57. 

Almost all mangrove-associated diatoms in-

c1uding common species listed in Table 1 are 
regarded as brackish water or marine 

diatoms 

Aerobic species，爪 contentaand D. subtilis， 
appeared dominantly or subdominantly at the 

upper portions of all study sites (Points 1-11). 

In the lower stream regions of the river 

(Points 5-9)， brackish species，爪 guluensis)N. 
hemistriata and Rhopalodia sp.， were dominant 
or subdominant at the upper to middle parts 

of the intertidal zone. 

At the mouth and outlet ofthe river (Points 

10， 11)， the following marine species were 

dominant or subdominant at the lower to mid-

dle parts ofthe intertidal zone: A. brevψes var. 
intermedia) A. luciae) A. tenerrima， and N. 
pusilla. 

Dominant or subdominant diatoms in the 

intertidal zones of all the examined sites 

339 

ditribu ted in c1ear zonation. These vertical 
distribution pattern of diatom species attach-

ed to mangrov巴 rootsare summarized in 

Table 2; at the 'upper stream region of the 

mangrove (P-2)， at the middle stream region 
(P-5)， and at the lower stream region (P-8) 

Discussion 

The epiphytic and benthic diatom flora in 

the mangroves were more divers巴 thanin 

estuaries without mangrove forests in the 

main island of ]apan as shown in Table 3 

(GOTOH 1978， 1979， 1986， MAYAMA and 
KOBAYASI 1982) 

The vertical distribution of dominant and 

subdominant diatoms on mangrove roots 

showed a c1ear zonation (Fig. 3)， similar to 
mangrove-associated macroalgae， as mention-
ed below (TANAKA and CHIHARA 1987). Of 

the dominant species occupying the upper 

part of intertidal zone， N. contenta GRUN. is a 
representative of the aerobic diatoms 

(HUSTEDT 1959). A. brevψes AG. var. in-
termedia (KUTZ.) CL.， N. hemistriata 
HAGELST. and Rhopalodia sp.， which are domi-
nant in the middle or lower part of intertidal 
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Fig. 3. Vertical distribution pattern of the 
dominant and subdominant diatoms on mangrove 
stilt roots at all sampling points. M.H.W.， mean 
high water; M.L.vV.， mean low water 

Plate 3. Figs. 38-41. Nitzschia hcmistriata; 38-40， LM. 39， Girdle view of the frustule. 41， SEM. Fig.42 
Caloneis liber var. umbilicata; LM. Fig. 43. N，仰 iculatlatyuentris; LM. Fig. 44. Nμ7lctigcra; LM. Fig. 45. Ditloneis 
grauelleana; LM. Fig. 46. D. tseudoualis; LM. Fig. 47. Nauicula inserata var. undulata; LM. Figs. 48，49. Achnan-
thes amoena; LM. 48， Raphe valve. 49， Rapheless valve. Figs. 50， 51. Mastogloia tusilla; LM. Fig. 52. Nitzschia tan-
duriformis var. tustulata; LM. Fig. 53. N granulata， LM. Figs. 54， 55. N.戸onciensis;LM. Figs. 56，57. N debilis; 
LM. LM= X 2，000 
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Table 2. VerticaI distribution of dominant and subdominant diatoms on mangrove stilt roots at the Shiira 
River. P-2， point 2; P・5，point 5; and P-8， point 8. 

P-2 

Relative tide Dominant 
level (cm) species 

Subdominant 
specles 
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D. subtilis 

Denticula subtilis Navicula contenta 

N. contenta 

D. subtilis 

D. subtilis 

D. subtilis 

N. contenta 

N. contenta 

N. contenta 

Nitzschia frustulum Denticula subtilis 

D. subtilis N. frustulum 

D. subtilis 

D. subtilis 

N. gulue町 IS

D. subtilis 

Navicula guluensis 

P-5 

Nitzschia he隅istriata

Relative tide Dominant 
level (cm) species 

Subdominant 
specles 

-10 

20 

30 

-40 

-50 

-60 

-70 

-80 

-90 

100 

。

D. subtilis 

Denticula subtilis Navicula contenta 

D. subtilis 

N. cont開ta

N. contenta 

Nitzschia hemistriata D. subtilis 

N. hemistriata 

N. hemistriata 

N. hemistriata 

Navicula guluensis 

N. guluensis 

N. guluensis 
N.p山 ila

N. pusila 

Navicula guluensis Nitzschia hemistriata 
Navicula pusila 

Achnanthes b阿viPes N. pusila 
var. inter明edia

N. hemistriata 
Navicula gregaria 

zones， are commonly found as epiphytic or 
benthic species in marine waters. N 

hemistriata， which was originally recorded 

P-8 

Relative tide Dominant Subdominant 
level (cm) specles specles 

。
Navicula contenta Denticula subtilis 

-10 
D. subtilis NNa.uhicemuh i[stgnu.altMa nsis 

-20 
D. subtilis FNt .ghzumluimEtFsiias ta 

-30 
D. subtilis N. hemistriata 

-40 
N. hemistriata Rhopalodia sp. 

-50 
N. hemistri仰 Rhopalodia sp. 

-60 
Rhopalodia sp. D. subtilis 

Achvmarn.thines t昨bmneud争iags 

-70 
Rhopalodia sp. 

A. b間砂zn町termedia var. 
-80 

Rhopalodia sp. 
A.bmJtpinets emedia var. 

-90 
AmPhora luciae 

A. br，四zbinetsermedia var. 

-100 
Navicula p即 ila

A. tenemma N.p山 ila

from the sample collected from mangrove 

swamps in Martin Pena， Puerto Rico by 
HAGELSTEIN (1938)， is also present. D. subtilis 
GRUN. is widely distributed in brackish en-

vironments such as estuaries and salt mar-

shes， and is often associated with Rhizoclonium 
(GRUNOW 1862) or Bostヮchia(GIFFEN 1970) 
which are common brackish macroalgae. 

These results show that some benthic diatoms 

from marine or brackish water are well 

adapted to the mangrove forest habitats ex-

posed to waters with various salinities， and 
have their own niche or ecological status in 

the mangrove forest with close relation to 

other benthic macroalgae. 

There is a limited work for diatom flora and 

its vertical distribution in brackish waters in 

the temperate and subtropical regions of 

J apan. Floristic studies of diatoms in 
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Table 3. A comparison of the number of taxa occurring in the mangrove forest and 
estuaries without mangrove forests in j apan 

Locality Numberof Reference diatom taxa 

Shiira-gawa， Mangrove， 116 

Okinawa Pref. 

Aono-gawa， Estuary， 108 

Shizuoka Pref. 

Kumano-gawa， Estuary， 

Wakayama Pref. 

Yodo・gawa，Estuary， 

Osaka Pref. 

Yodo・gawa，Estuary， 

Osaka Pref. 

mangrove forests are also limited even in all 

over the world (FOGED 1979， HAGELSTEIN 
1938， NAVARRO 1982， RICARD and DELESALLE 
1979， WAH and WEE 1988). Community 
structure studies of mangrove diatoms have 

been confi.ned to the USA (MAPLES 1983， 
SULLIVAN 1981). The dominant genera， 
Achnanthes， Denticula， Navicula， Nitzschia and 

Rhopalodia， found in this study are the same 
as reported by MAPLES (1983) as ephiphytes 
on pneumatophores of the black mangrove， 
Avicenia germicans， in a Louisiana salt marsh. 
In comparison to the epiphytic diatom flora 

associated with mangrove roots from Indian 

River by NAVARRO (1982)， the dominant or 
subdominant species composition at Iriomote 
resembles to that of Indian River. These 

representative taxa found in the J apanese 
mangroves seem to be widely distributed in 

any tropical areas where mangrove forests are 

well developed. 

According to T ANA臥 andCHIHARA (1987)， 
the distribution of macroalgae on stilt roots 

and knee roots of mangrove trees in lower 

stream regions were divided into four main 

vertical zones; the Rhizoclonium zone， 
Bostヮchiazone， Caloglossa zone， and Catenella 
zone. The vertical distribution pattern of 

macroalgae was not so clearly defi.ned at the 
upper stream regions ofthe river， because the 
intertidal zone is too narrow for macroalgae 

of marine， brackish and fresh waters to be 
well separated. However， the dominant and 

75 

86 

49 

Present paper 

MAYAMA & KOBAYASI (1982) 

GOTOH (1986) 

GOTOH (1978) 

GOTOH (1979) 

subdominant diatoms showed clear zonation 

even in narrow spaces of the upper stream 

regions. Such typical zonation patterns of 

macroalgae in the lower stream regions fi.t 
well with those of diatoms as shown in Fig. 3. 

The upper zone of N. contenta and D. subtilis 
generally corresponds to Rhizoclonium or 

Bostワchiazone， the middle zone of N. guluen-
sis， N. hemistriata and Rhopalodia sp. to 
Caloglossa zone， and the lower zone of Achnan-
thes and others to Catenella zone. D. subtilis is 

well known to inhabit brackish water en-

vironments and to coexist with Rhizoclonium 
(GRUNOW 1862) or Bostヮchia(GIFFEN 1970). 
The vertical distribution of diatoms in the 

J apanese mangroves appe町 sto be influenced 
by water movement， salinity and desicca-
tion. The regular tide may be the main factor 

for the formation of vertical zonation of 

diatoms. 
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南雲保*・原慶明**本邦マンゲロープ林に生育するケイソウ類の種類組成と鉛直分布

沖縄県西表島の後良川マングロープ林内の上流から河口までの 200m毎に定めた11地点からマングロープの

柱状根および周囲の表土を採取し，マングロープ林に生育するケイソウ類の種類組成と鉛直分布を調べた。その

結果， 26属に所属する116分類群の生育を確認した。また，全観察試料中，主要な優占および亜優占種は，

Achnanthes bTel伊sv釘 .in的問dia，Amphora luciae， A. t四errima，Denticula subtilis， Navicula contenta， N. gu/'醐 sis，N.仰 illa，

Nitzsch白frustulum，N. hemistriata and Rhopalodia sp.であった。また，それらは各調査地点で共通して，上部ではN.

contentaとD.subtilis，中央部では N.guluensis， N. hemistriataとRhopalodiasp.，下部ではA.brevipes v町 .intermedia， A. 

luciae， A. tenerrimaとN.pusillaが明瞭な帯状分布することを確認した。出現した種類の大半は，汽水あるいは海産

の種類であり，マングロープ林の特異な塩分環境に良く適応している種組成と分布を示すと思われる。 (*102千

代田区富士見1-9-20 日本歯科大学生物学教室，糾305茨城県つくば市天王台1-1-1 筑波大学生物科学系)
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Taxonomic notes on japanese Ptilota (Ceramiales， Rhodophyta) 

Michio MASUDA and Makoto SASAKI 

Dψar，抑制 ofBotany， Facu妙ofScieru:e， HokkaidtJ University， Sapporo， 060 Japan 

Masuda， M. and SASAKI， M. 1990. Taxonomic notes on Japanese Ptilota (Cer訓 iales，貼odophyta).
Jpn. J. Phycol. 38: 345-354. 

The correct names oftwo species of Ptilota growing inJapan are established. The alga known as Ptilota 
tectinata (GUNNERUS) KJELLMAN or P. se"ata KUTZING including Ptilota califomica (=Neoptilota califomica) sen-
su OKAMURA is identical with P. J似たinaJ. AGARDH. The entity known as P.知的ataforma litoralis 
KJELLMAN is referred to P. pluuelocarpoides A. ZINOVA. Diagnostic features of all the known species of出e
genus are discussed. It is concluded that the growth manner of first-order branches on the primary axis， 
the serration ofleaflet-like determinate branchlets， the nature ofthalli (erect or decumbent)， and the shape 
oftetrasporangial c1usters are ofprimary taxonomic significance at the species level. A full description of P. 
pluuelocarpoides， which is poorly known in Japan， is given. 

Key lndex Words: Ceram回les-Ptilota-Ptilotafilicina-Ptilota pectinata-Ptilota pectinata f 
litoralis-Ptilota phacelocarpoides-Ptilota plumosa-Ptilota serrataーtaxonomy-Rhodophyta.

The red algal genus Ptilota (Ceramiales) cur-

rently includes four species; these species and 

their type localities are as fol1ows: P. plumosa 
(LINNAEUS). C. AGARDH (1817， unspecified in 
Atlantic Ocean) ， the type species， P. serrata 
KUTZING (1847， Newfoundland， Canada) 
which includes (WHITTICK 1977) P. pectinata 

(GUNNERUS) KJELLMAN (1883)， P. .fil化問 J.
AGARDH (1876， Vancouver Island， Canada) 
which includes (ABBOTT and HOLLENBERG 

1976) P. tenuis KYLIN (1925)， and P. phacelocar-
poides A. ZINOVA (1972， Ussuri Bay in Peter 
the Great Bay， Primorskiy， USSR). Ptilota 
plumosa has been reported from various 

localities in Arctic Sea and North Atlantic 

Ocean (HARVEY 1853， KJELLMAN 1883， KYLIN 
1923， ROSENVINGE 1923-24， TAYLOR 1957). 
The latter two species have been recorded 

from North Pacific Ocean (YENDO 1916， 
ABBOTT and HOLLENBERG 1976， PERESTENKO 
1980， GABRIELSON et al. 1989). Ptilota serrata 
has been widely recorded from both regions 

(HARVEY 1853， KJELLMAN 1883， OKAMURA 
1909， 1933， 1936 as P. pectinata， TAYLOR 
1957， LEE and KANG 1986， GABRIELSON et al. 
1989). 
InJapan， the alga referred to as Ptilota pec-

tinata or P. serrata is common in the intertidal 

and subtidal zones of Hokkaido and northern 

Honshu. Our recent studies show that this 

alga is different from the genuine P. serrata. 

Another entity which has been called P. pec-

tinata f. litoralis KJELLMAN (0臥 MURA1909， 
1936， SEGAWA 1956) is often found at the sub-
tidal zone of Hokkaido coasts. In this report 

the correct names for these two J apanese 

algae are established. 

Materials and Methods 

Herbarium specimens deposited in the Her-

barium， Department of Botany， Faculty of 
Science， Hokkaido University (SAP) were 
chiefly examined (Table 1). Several 
specimens identified by J apanese phycologists 

are voucher specimens mentioned in their 

publications: OKAMURA (1909， 1933， 1936)， 
YAMADA (1934)， KAWABATA (1936)， NAGAI 
(1941)， KAWASHIMA (1955)， FUNAHASHI 
(1966) and TAZAWA (1975). In addition， our 
col1ections from Usu， Toyoura， Shizukari， 
Shiriuchi， Oshoro Bay， and Atsuta on the 
Hokkaido coast during 1985-1989 were used. 
These latter specimens are preserved in 
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Table 1. Ptilota specimens examined in SAP. 

Date Collected/identified by Specimen number Identified as Locality 

Ptilota plum四a
P. plum畑 Bohuslan，Sweden 
P. plum峨'sa Bohuslan， Sweden 
P. plum岬sa Bohuslan， Sweden 
Rμ肌仰 Mandals Skargard， Norway 
P. plumωsa Novaya Zemlya， USSR 
Ptilota serrata 
P. serrata 
P. serrata 
P. serrata 
P. serrata 

undated anonYlllous 
22.吋i.1925 W.M. Rystrom 
4. vii. 1946 T. Levring 
18. vii. 1930 T. Arwidsson 
24. vi. 1875 F.R.同ellman

040916 
040929 
040929A 
040928 
040918 

Spitzbergen， Norway viii. 1872 
Spitzbergen， Norway vii. 1873 
Spitzbergen， Norway 12. v. 1873 
Novaya Zemlya， USSR 24. vi. 1875 
Clam Bay， Nova Scotia， Canada 5. iii. 1969 n
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040936 
040926 
040938 
040938A 
031046 P. serrata 

Ptilota filicina 
P. filicina Santa Cruz， California， USA 
P. filicina Vancouver Island， Canada 
P. sp. Shipley Bay， Alaska， USA 
P. pecti・'nata Atka Island， Aleutians， USA 
P. fili，目na Shemya Island， A1eutians， USA 
P. pectinata Matsuwa Island， Kuriles， USSR 
P. pectinata Urup Island， Kuriles， USSR 
P. pectinata Shikotan Island， Kuriles， USSR 
P. californica Robben Island， Sakhalin， USSR 
P. pectinata Peter the Great Bay， USSR 
P. pecti間 ta Akkeshi， Hokkaido， Japan 
P. pectinata Hiroo， Hokkaido， Japan 
P. pectinata Urakawa， Hokkaido， Japan 
P. californica Muroran， Hokkaido， Japan 
P.pω仇ata Muroran， Hokkaido， Japan 
P. pectinata Ot削， Hokkaido， Japan 
P. pectinata Oshoro， Hokkaido， Japan 
P. P町tinata Okushiri， Hokkaido， Japan 
P. serrata Shimofuro， Aomori， Japan 
R 抑 tinata Nakano， Iwate， Japan 
Ptilota pluzcelocaゆo地s
P. pecti:間 ta
f. litoralis Peter the Great Bay， USSR 
P. pect仇ata
f. litoralis Nemuro， Hokkaido， Japan 
P. pectinata 
f. litoralis Muroran， Hokkaido， Japan 
P. pectinata 
五litoralisHakodate， Hokkaido， Japan 
P. pecti:間仰
f. litoralis Usu， Hokkaido， Japan 
P. pecti・間ta
f. litoralis Rishiri， Hokkaido， Japan 
P. pectinata 
f. litoralis Yagishiri， Hokkaido， J apan 
P. pect仇ata
f. litoralis Obira， Hokkaido， Japan 
P. pectinata 
f. li，ωralis Mashike， Hokkaido， Japan 
P. pectinata 
f. litoralis Shioya， Hokkaido， J apan 
P. pectinata 
五litoralisKesen-numa， Iwate， Japan 

10. xi. 1965 L.E. Hair/l.A. Abbott 029115 
vi. 1901 K. Yendo 048484 
20. vi. 1913 T.C. Frye/W.A. Setchell 051412 
v. 1931 Y. Kobay田hi/K.Okamura 040939， Okamura Herb. 
22. viii. 1975 N. MasudalM. Masuda 053262， 05~263 
14. viii. 1935 M. Nagai 022038 
吋ii.1933 Y. Yamada 015143， 026670 
vii. 1934 S. Kawabata 020978 
9. ix. 1906 R. Kubo/K. Okamura Okamura Herb. 
19. vii. 1928 A. Kuznetsov/S. Funahashi 032410 
1. vi. 1946 M. Kurogi 051160 
30. iii. 1975 M. Ohta 047885 
vi. 1902 N. Hattori/K. Okamura Okamura Herb. 
15. viii. 1929 S. YagilK. Okamura Okamura Herb. 
29. vi. 1935 T. Muraoka 019824 
2. v. 1954 N. Tazawa 028517，028518 
vi. 1932 K. Inagaki 022842 
6. vii. 1944 Y. Hasegawa 025231， 025232 
18. iv. 1987 T. Kitayama 052831 

1. vii. 1954 S. Kawashima 027881 

31. viii. 1926 A. Kuznetsov/S. Funahashi 032408 

27. vi. 1987 M. Matsumoto 052487 

vii. 1933 T. Kanda 023358 

25. iv. 1943 T. Moritake/Y. Yamada 024271 

16.吋i.1954 N. Tazawa 051155 

28. viii. 1934 K. Inagaki 022835， 047733 

2. viii. 1981 M. Marui 044071 

12. vi. 1981 M. Marui 044072 

26. vii. 1897 F. NakajimalK. Okamura Okamura Herb. 

vi. 1940 Y. Nakamura 023616 

undated K.Okamura Okamura Herb. 
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SAP (053614-053650). Th巴 herbarium Results and Discussion 
specimens were examined using a dissecting 

microscope with fiber-optical light (Nikon 

SMZ-lO). Small portions of them were 

removed and prepar巴dfor microscope slides. 

3 

Specimens examined have the following 

features in common. Thalli are flattened， 

densely branched in an alternately pinnate 

manner in a single plane (Figs. 1-7). 

Primary axes of the thalli produce a pair of 

4 

ー、--、 ヲ'iIlR1Q

Figs. 1-4. Herbarium specimens of three species of Plilola. Fig. 1. Plilola tlumosa (LINNAEUS) C. AGARDH 
with cystocarps collected at Bohuslan， Sweden (SAP 040916). Fig. 2. Ptilola serrala KUTZING with tetrasporang1a 
collected at Spitzbergen， Norway on May 12， 1873 (SAP 040938). Fig. 3. Ptilolaメlicina]. AGARDH with 
tetrasporangia collected at Vancouver Island， Canada in]une 1901 (SAP 048484). Fig. 4. Plilolafilicina with pro-
carps collected at Hiroo， Hokl叩 do，]apanon March 30，1975 (SAP 047885). Scale in Fig. 1 applies also to Fig. 2; 
scale in Fig. 3 applies also to Fig. 4 
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lateral opposite branches， one of which 
develops before the other. Some of the in-

determinate branches grow well in a manner 

similar to that of the primary axis and so the 

primary axis becomes obscured. Deter-

minate branches are leaAet-like and have 

r巴productiv巴activity.Adventitious branches 

are formed from the outermost cortical cells 

The axes and branches are Aattened. The 

thallus is composed of a central axial filament 

and a cortex of several layers. Reproductive 

structures are borne on short branches replac-

ing indeterminate branch巴s，on serrations of 
determinate branchlets， ancl sometimes on 
the apex of incleterminate branches 

Tetrasporangia are terminal on clustered， 
uniseriate filaments and the spores are 

tetrahedrally arranged. Cystocarps， when 
present， are heavily covered by involucral 

5 IN5TITU11 BOTANICI i¥仁¥DEMIAE5c目 UR5S

ルleCTOc60pa (slatiuJ: 

一一一19_r.C06I'. (L.g.) 一
一一一ーー19ー.J".0111'. (D.I.) 
¥-" TIIU. 3制 '"π1....'..i.11I¥'1-1Or.

bracts arising from the lower portion of their 

parent branches or branchlets. Sper-

matangia， when present， are in irregular 
clusters ancl are borne 011 specially develop巴d

branchlets. 

The 1110st conspicuous diagnostic feature 

for the iclentification of indiviclual specimens 

is the growth manner of first-orcler branches 

(traclitionally referred to as pinnae) on the 

primary axis. Ptilota serrata ancl P. thacelocar-

toides have two typ巴sof branches， those with 

determinate growth becoming leaAet-like 

branchlets and those with indeterminat巴

growth becomi月 pinnatebranches (Figs. 9， 
12). On the other hand， P. tlumosa and P 
Jμcina have two branches with indeter-
minate growth which are dissimilar in size 

(Figs. 8，10，11). The majority ofspecimen 
examinecl of each species consistently shows 

6 

，2cm， 

Figs. 5-7. Herbarium specimens of Plilola tlzacelocartoides A. ZINOVA. Fig. 5. Holotype specimen colleclcd 
at Ussuri say in Peter the Greal Bay， Primorskiy， USSR in Augusl1966 and c1eposited in LE (the photograph takcn 
by 1. Y AMADA). Fig. 6. Vegclativc specimcn COIlCCICd at AIsula， Hokkaiclo on Augusl 11， 1989 (SAP 0536<f8)。
Fig. 7. Vcgctative spccimcn colleclcd al Oshoro say， Hokl臼tidoon Augusl 15， 1989 (SAP 053643) ふalein Fig. 6 
applies also 10 Figs. 5 & 7 
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this feature， bu t some specimens have ir-

regular patterns. Fo1' example， in some 
plants of P. Phacelocarpoides two of a pair of 

first-order branches develop indeterminately 

like the primary axis and even pinnate b1'an 

ches cease growth at early stages (Fig. 13) 

To judge from the original description 

(ZINOVA 1972) and from the holotype 

specimen (Fig. 5)， some of the or甲 nal

mat巴rialof P. phacelocarpoides may have a 

similar irregular pattern. In some specim巴ns

of P. filicina one of a pair of the自rst-01' 

s巴cond-order branches c巴ase vegetatlve 

growth at an early stage and often form 

reproducrive structures. 

Leaflet-like dete1'minate branchlets of 

Ptilota plumosa， P. serrata and P. filicina are se1'-
1'ate both on the adaxial and abaxial 

margins. Those of P. phacelocarpoides are 

usually entire， but are som巴timesserrate only 
on the abaxial margin. Furthe1'more， thalli 

of P. phacelocarpoides a1'e decumb巴nt，being at-

tached to the substratum by adventitious 

rhizoids (Fig. 14)， whereas those of the other 

Figs. 8ー13. Ponion of main axes of four species of Ptilota， showing the growth manner of first-order bran-
ches. Fig. 8. Pt山ta戸lumosafrom Mandals Skargard， Norway (SAP 040928); note both of each opposite pair with 
indeterminate growth. Fig. 9. Ptilo/a serra/a from Novaya Zemlya， USSR (SAP 040938A); note one of each opposi-
te pair with determinate growth. Figs. 10， 11. Ptilotafiiicina: 10， from Vancouver Island (SAP 048484); 11， from 
Hiroo， Hokkaido (SAP 047885); note both ofeach pair with indeterminate growth. Figs. 12， 13. Ptilota戸hacelocar勾
toides: 12， from A;suta， Hokka'ido (SAP 053648); 13， collected al Oshoro Bay， Hokkaido on September 18， 1989 
(SAP 053644); note a regular arrangement of opposite pairs， one with determinate growth， another witけhindeler-
mn川n陥、a凱legrow 【山hin Fig. 1口2，and an ir口m‘"閃eg伊ul加a町ra加rra加n咋g許e引me町叩ntin Fig. 13. Scale in Fig. 13 applies also to Figs. 8-12. 
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Feature P. plumosa P. serrata 

Table 2. A comparison of four species of Ptilota. 

Rメlici，叩 P. phacelocaψoides 

erect erect ThaJlus erect or decu-erect 
mbent 

Shape of opposite similar 
branch pairs on 
pnmary回路
Serration on deter- abundant on bo出 abundanton both abundant on bo也 sometimeson abaxiaJ 
minate branches sides sides sides side 

Position of reproduc- apex of short br卸・ apex of short branches， apex of short branches， apex of short branches， 
tive structures ches. serrations of serrationsofdet回 ninate田m厄onsofde町min批 serrationsof determinate 

determinate branches branches， sometimes branches， sometimes branches， sometimes 
apex of indeterminate apex of indeterminate apex of indeterminate 
branches branches branches 

Shape of tetraspo- pinnate cone-shaped cone-shaped cone-shaped 
rangiaJ c1usters 

dissimilar 

decumbent 

similar dissimilar 

abundant abundant abundant S総rilefilaments on tet-rare 
rasporangiaJ pinnules 

InvolucraJ bracts enve-enti回 orserrate 
loping cysto四 rps

Spermatangia in c1usters2) 

1) Data from Harvey (1853) 
2) Data from Rosenvinge (1923-24) 

entire or serrateり serrate F
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species are erect. The above-mentioned 

three features characterize vegetatively the 

four species examined (Table 2). 

Reproductive features of the four species 

are very similar except for the shape of the 

tetrasporangial clusters (Table 2). Ptilota 
plumosa bears characteristic pinnate clusters 

with a few sterile filaments [these filaments 

may， however， be absent as illustrated by 
KYLIN (1923， Fig. 39C) and ROSENVINGE 
(1923-24， Fig. 291)]. Ptilota見licinahas cone-
shaped tetrasporangial clusters with many 

sterile filaments (0臥 MU臥 1909，Pl. 47， Fig. 
8); this species differs from the vegetatively 

similar species， P. plumosa in this 
tetrasporangial feature (J. AGARDH 1876， p. 
76). 

Examination of specimens identified as 

Ptilota pect仇ataor P. serrata by J apanese 
phycologists shows that all the specimens are 

referable to P. filicina (Table 1)， and accord 
well with J. AGARDH'S original description. 
Thus， the voucher specimens of Ptilota pec-
tinata of the following publications can be 
identified as P.見liana: 0臥 MU臥 (1909，
1933， 1936)， YAMADA (1934)， KAwABATA 
(1936)， NAGAI (1941)， KAWASHIMA (1955)， 
FUNAHASHI (1966) and TAZAWA (1975). 

OKAMURA (1909， 1936) recorded Ptilota 
califomica on the basis of specimens collected 

at Robben Island and Muroran (Table 1). 

His opinion was followed by later in-

vestigators (TOKIDA 1954， ABBO甘 and
HOLLENBERG 1976， SAKAI 1986). .τT百T口m司Tもh山isen凶l
nowknown a酎sNeoψ>ttiloωtωacal古扮YJmic，ωa(RUPRECHT 
e位XHARVEY吋)K YLIN， is characterized by one of 
a pair oflateral opposite branches growing in-

to leaf-like determinate branchlets which alter-

nate with indeterminate branches. These 

determinate branchlets bear no reproductive 

structures and sometimes have minute serra-

tions either on也eabaxial or ad砿 ialmargins 

(ABBOTT 1972， ABBOTT and HOLLENBERG 
1976). An examination of the following two 

specimens of this species deposited in SAP 

confirmed its characteristic leaf-like branch-

lets: 1) collected at Duxbury Reef， Marin 
County， California on April22， 1916 by N.L. 
GARDNER (No. 3291) and determined by E.Y. 

DAWSON (SAP 040914) and 2) collected at 

Tomales Bay， Marin County， California in 
August 1916 by N.L. GARDNER (No. 3443) 
and determined by P. C. SILVA (SAP 

046617). OKAMURA' s voucher specimens 

cited in Table 1 have no such leaf-like branch・

lets. OKAMURA (1909， 1936) emphasized 
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the occurrence of pinnate serrations on in-

volucral bracts of his specimens. However， 
P.メlicinaoften has pinnately serrated in-
volucral bracts， as reported by PERESTENKO 
(1980). Ptilota califomica sensu OKAMURA 
(1909， 1936) is identical with P.戸化仇a.
Ptilota filicina is thus widely distributed 
along both coasts of North Pacific Ocean and 

the Aleutian Islands. Previous records of P. 

serrata including P. pect仇atafrom the Pacific 
west coast should be discounted. The status 

of P. serrata as repo口edfrom Korea by LEE 
and KANG (1986) remains uncertain as we 

have not examined any Korean specimens. 

Vegetative and reproductive features of 

specimens identified as Ptilota phacelocaψoides 
in Table 1 agree with those of the original 

description (ZINOVA 1972) except for the se町a-

tion of determinate branches. According to 

ZINOVA (1972) and PERESTENKO (1980)， the 
determinate branches of P. Phacelocaψoides are 
smooth at the margins. The majority of 

determinate branches in the specimens of P. 

phacelocaゆoidescollected at various locali-
ties in Hokkaido is smooth， but a few of 
them are serrate on the ab砿 ialmargin. A 

tetrasporangial specimen collected at Sobol 

Bay in Peter the Great Bay (SAP 032408) has 

no serration， but it is a small fragment 2 cm 
in length. PERESTENKO (1980) reported the 

presence of serrations on involucral bracts of 

her specimens from the type locality. This 

strongly suggests the possibility that P. 

ρhacelocaゆoides has determinate branches 
with minute serrations on some margins. 

Fertile plants collected from Hokkaido bear 

adaxial serrations on which reproductive 

structures are produced. This feature has 

also been reported by ZINOVA (1972) and 

PERESTENKO (1980). Another discrepancy that 
requires consideration is the size of 

tetrasporangia. The size of tetrasporangia 
given by PERESTENKO (1980) on the basis of 

material from the Peter the Great Bay is 22-

28μm in diameter. The tetrasporangia of 

our Hokkaido plants are 42.5-67.5μm 

long x 40.0-57.5μm wide and those of a 

specimen collected at Sobol Bay (SAP 
032408) 訂 e 50.0-62.5μm long X 37.5-

47.5μm wide. PERESTENKO'S dimensions 

may， however， be based on immature 
tetrasporangia. At present we think that P. 

phacelocaψoides and the alga known as P. pec-
tinata f. litoralis in J apan are conspecific， 
although a re-examination of the holotype 

specimen is necessary in order to confirm 

whether or not a few determinate branches 

with serrate margins are present. 

According to ZINOVA (1972)， Ptilota 
phacelocaφoides grows on shells and rocks at 
a depth of 4-26 m at the type locality. In 

Hokkaido this alga also grows in the subtidal 

zone， which may be indicative of the 
ecological preference of this species. 

Although 0臥 MURA(1909， 1936) reported 

that this alga (as P. pectinata f. litoralis) grew 
near the high tidemark. His observation 

may be based on spec血児nsentangled with 

some substrata after drifting or may depend 

on KJELLMAN (1883). 
The habit illustration of Ptilota pectinata f. 
litoralis given by KJELLMAN (1883， Pl. 5， Fig. 
2) resembles the gross morphology of P. 

phacelocarpoides. 0臥 MURA (1909) may 
have identified his specimens on the basis of 

this similarlity. This similarity is， however， 
superficial; KJELLMAN (1883) mentioned that 

his f. litoralis differed from the typical P. pec-
tinata in the inner thallus structure: the砿 ial
cells of the former were not surrounded with a 

complete circle of large， paler-colored cells， 
whereas those of the latter were surrounded 

completely with such a circle. Our 

specimens have a inner structure similar to 

KJELLMAN'S typical P. pectinata (=P. serrata) 
(Fig. 15). As the taxonomic significance of 

this difference is uncertain at present and no 

other critical features are available， it cannot 
be determined whether P. pectinata f. litoralis is 
a growth form (ecad) of P. serrata or an in-
dependenttaxon. 
The geographical distribution of Ptilota 
phacelocaゆoidesis limited to Hokkaido and 
northern Honshu inJapan and Primorskiy in 

the USSR. As an adequate description of 

this alga as found in Japan is unavailable， a 
description is given below based on specimens 

collected from Hokkaido. 
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Figs. 14-18. Pl必laphaceLocaψoides collected at Oshoro Bay on September 18，1989 (Figs. 14， 15) and on Oc-
tober 17， 1988 (Figs. 16-18). Fig. 14. Adventitious rhizoids from the surface cells. Fig. 15. Cross section of a 
main axis. Fig. 16. Tetrasporangial c1uster on a short branch. Fig. 17. Cystocarp enveloped with well-developed 
involucral bracts. Fig. 18. Spennatangial c1usters on the adaxial side ofa determinate branchlet. Scale in Fig. 15 
applies also to Figs. 14， 16 & 17 

Ptilota phacelocarpoides A. ZINOVA 

Thalli decumbent， attached to substratum 
by basal rhizoids and adventitious rhizoids 

ansmg from surface cells of the thalli (Fig 

14)，3ー10cm long， dark red in color， pinnately 
branch吋 ina single plane; primary axis form-

ing a pair of lateral opposite branches， one 

with determinate growth， becoming cuneate， 
leaflet-like branchl巴tswith or without abaxial 

serrations and the other with ind巴termmate

growth， becoming pinnate branches (Fig. 12)， 
some of which growing well in a mann巴r

similar to that of the primary axis and so th巴

axis becoming obscured， sometimes both of 
an opposite pair growing indetermiant巴Iyand

even pinnate branches ceasing growth at early 

stages，コecoming d巴terminate branch.lets 

(Fig. 13); thes巴 axis and well-developed 

branches flattened， 600-1400μm widex 240-
350μm thick; tetrasporangial cluster cone-

like in shape， on the apices of short branches 
(Fig. 16) and on the adaxial side 01' d巴ter-

minate branches， sometimes on the apices of 

indeterminate branches; tetrasporangia ter-

minal on uniseriate filaments， provid巴dwith 

lots of sterile， uniseriate filaments， 42.5-
67.5μm long， 40.0-57.5μm wide， spores 
tetrahedrally arranged; cystocarps on the 

aplc巴sof short branches replacing indeter-

minate branch巴sand on minute branchlets 

borne on the adaxial side of determinate 

branches， globular， enveloped by involucral 

bracts (Fig. 17) sometimes with ser‘rated 

margins; spermatangia in irregular clusters on 
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special branchlets borne on short branches and 

on the serrations of determinate branches 

(Fig. 18). 
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増田道夫・佐々木真人:日本産紅藻クシペニヒパ属(イギス目)について

日本産のクシペニヒパとコパノクシペニヒパを，外国産の種と比較した結果，前者は PtilotaJ似たi間 J.AGARDH， 
後者は P.pluJcelocaゆoidesA. ZINOVAに該当することが明らかになった。また，カシワパペニヒパ Ptilotacalijornica 

(=N坤tilotacalijornica) sensu OKAMURAは該種とは異なり !lシペニヒパと同一種であることが判明した。世界に

産するこの属全4種の分類学的に重要な特徴について，1)主軸上の第一位校の成長様式， 2)小葉状の有限成

長枝の鋸歯の有無， 3)藻体が直立するか傾伏するか，及び4)四分胞子嚢群の形が種のレベルで意義のある形

質であることを示した。コパノタシペニヒパについては北海道産の標本に基づいて記載を行なった。 (060札幌

市北区北10条西8丁目 北海道大学理学部植物学教室)
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Effect of vinblastin and cytochalasin B on cell division in 

Oedogonium capillijorme 

Michiyo NAKAGAWA， Tetsuko Noguchi and Katsumi UEDA 

Biological Laboralory， Nara Women 's Universi以 Nara，630 Japan 

Nakagawa， M.， Noguchi， T. and UEDA， K. 1990. Effect ofvinblastin and cytochalasin B on cell division in 
Oed.伊 niumcapi・ゆrme.Jap. J. Phycol. 38: 355-364. 

Effects of vinblastin叩 dcytochalasin B on the progress of individual stages of cell di吋sionin 
Oedogonium capiU扮rmewere examined by light and electron microscopy. Vinblastin at a concentration of 
100μg/ml strongly inhibited the progress ofmitosis and the formation ofthe cytoplasmic septum， processes 
in which microtubules were involved. It a1so inhibited the division of chIoroplasts， but it did not inhibit the 
opening and the stretching of the rings of cell walls. Cytochalasin B at 100 pg/ml did not inhibit the prog-
ress of mitosis， the foロnationof出ecytoplasmic septum， or the division of chIoroplasts， but it did inhibit 
the e1ongation of the new lateral cell wall and the fusion of vesicles that probably contain substances 
necess訂yfor the synthesis of new cell walls. The involvement of microtubules and micro且lamentsat 
various stages of cell division is discussed. 

Keylndex ~的油 ce[[division-cyω，chalasin BーOedogonium-micro.filamenl一microlubule-vinblaslin.

Cell division in Oedogonium， a green alga， 
provides an unusual example of the formation 

of a new cell wall. A wall-ring appears at the 

top of the cell before mitosis， and it splits cir-
cularly and is pulled longitudinally to form 

the new cell wall after mitosis. Accordingly， 
many reports have been published on details 

of nuclear and cell division in this interesting 

alga in the past one hundred years (KLEBAHN 

1892， VAN WISSELINGH 1908， UEDA 1960). 
Electron microscopic observations by 

PICKETT・HEAPSand FOWKE (1969， 1970 a， b) 
revealed the ultrastructural details of the for-

mation and splitting of the' cell-wall ring， of 
the process of mitosis， and of the formation of 
the septum. 

The cell division in Oedogonium occurs as an 

integrated sequence of individual phenom-

ena: ring formation， mitosis， septum forma-
tion， ring splitting， chloroplast division， and 

new wall formation. Movements associated 

with the individual phenomena should be 

driven by specific forces. In general， various 
cellular movements are driven by either 

microtubules or microfilaments， or by a com-
bination of both. No reports have been 

published that have concentrated on the 

nature of the driving forces of the phenomena 

and movements that occur during cell divi-

sion in Oedogonium. 

We have examined the effects of vinblastin 

and of cytochalasin B upon various phenom-

ena during cell division in Oedogonium. Vin-

blastin destroys microtubules and cyto・

chalasin B destroys microfilaments. The 
driving forces involved in cell division are 

discussed with reference to our results. 

Materials and Methods 

Oedogonium capilliforme was cultured in 

ICHIMURA'S C medium (1971) with a daily 

cycle of 13 hours of illumination under Huo・
rescent light (2，000 lux) and 11 hours of 
darkness， at 20oC. Cells in division were 
tr組 sferred into media that contained 

vinblastin or cytochalasin B and were examin-

ed under a light microscope equipped with 

Nomarsky apparatus at hourly intervals after 
transfer. Vinblastin was dissolved in the 

culture medium at a concentration of 
100μg/ml. Cytochalasin B was first dissolv-



ed in dimethyl sulfoxide (2 mg/100μり， and 
then diluted to 200， 100， or 50μg/ml with 
20 mM  Hepes buffer (pH 7.4) that contained 

20 mM  KCl， and 0.1 mM  CaC12・Cellulose
was detected by fluorescence microscopy 

(Olympus， Tokyo， ]apan; type BH2 RFA， 

with a violet exciter創ter)in cells mounted in 

an aqueous solution of 25μg/ml fluostain-1 

(Dojin Chem.). 
For electron microscopy， cells were fixed 
for 3 hours with 4% glutaraldehyde dissolved 

in phosphate buffer (pH 7.4) at room 
temperature. They were washed with water 

and postfixed for 12 hours with 1% osmium 

tetroxide at 40C. After washing with water， 
cells were treated with 0.7% uranyl acetate， 
dehydrated with acetone， and embedded in 
SPURR'S resin. Ultrathin sections were stain-

ed with lead citrate and examined with a 

Hitachi H700-S transmission electron 

mlcroscope. 
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Fig. 1. Progress of ce¥l division. A: Forma-
tion of the ce¥l-wall ring before mitosis. B: forma-
tion oftwo daughter nuclei after mitosis. C: Begin-
ning of formatIon of the cytoplasmic septum. D: 
Completion ofthe cytoplasmic septum. E: Division 
of chloroplasts. F: Opening ofthe ring. G: stretch-
ing of the new cell wall. H: Completion of the 
daughter cells. 

which were located in the region covered by 

the old cell wall also shifted slightly towards 

the new cell， so that a chloroplast-free region 
appe町 edat the bottom of the old cell (Fig. 

1G). Later， the new cell wall thickened， the 
chloroplasts in both cells increased in size， 
and the chloroplast-free region disappeared 

(Fig. 1H). 
Among these successive stages of cell divi-

sion， the stages at which the division of 
chloroplasts and the movement of 

chloroplasts occur (Fig. 1E-G) are described 

for the first time here. 

2. 砂 'ctsof vinblastin on cell division 
When cells at an early stage of cell division， 
corresponding to Figure 1A， were treated with 
100μg/ml vinblastin， the cell-wall rings open-
ed and stretched as usual but nuclear division 

was inhibited (Fig. 2). No septum was form-
ed and no division of chloroplasts occurred. 

The left portion of the cell in Figure 2 (in-

dicated by a double arrow) was formed by the 

opening and the stretching of the ring during 

the treatment with vinblastin for 10 hours. A 

central vacuole and a nucleus were visible. 

The boundary between the new and the old 

cell walls was so strongly enhanced， as shown 
in Figure 2a (small arrow) ， as to suggest the 
misinterpretation that this cell had been 

Results 

1. The process 01 cell division 
The first visible sign that indicated the start 
of cell division was the formation of the cell-

wall ring at the top of the cell (Fig. 1A). The 

nucleus then divided into two (Fig. 1B). A 

thin sheet of cytoplasm appeared between the 

closely situated daughter nuclei (Fig. 1C)， 
and this sheet developed until it traversed the 

centrally located large vacuole， finally 
dividing the cell into two (Fig. 1D). This 

cytoplasmic septum developed later into the 

lateral cell wall. After the daughter nuclei 

had moved apart from each other， 
chloroplasts (dotted regions in Fig. 1) divided 

around the septum (Fig. 1E). At the same 
time， the wall ring splitted circularly and was 
pulled longitudinally (Fig. 1F). Ring sub-

stances tumed into new cell-wall substances 

which covered the plasma membrane 

previously located inside the ring. The new 
cell wall stretched to the same length as the 

average length of a cell. During the stretch-

ing of the new cell wall， the position of the 
septum shifted to the boundarγbetween the 

old and the new cell walls. Chloroplasts 



Cell division in Oedogolliul1I 357 

Figs. 2-5. CelJs trealed with 100μg/ml vinblaslin. x 830 
Fig. 2. A cell treated for 10 hours from a stage before mitosis. a: center view. b: surface view. Fig. 3. A cell 

treated at the end of mitosis. a: immediately afler treatment. b: 7 hours afler treaunenl. Fig. 4. A cell treated 
after completion of the cytoplasmic septum. a: immediate after treatment. b and c: 7 hours after treatment; 
center and surface view， respectively. Fig. 5. A cell treated for 7 hours after division of chloroplasts. a: center 
view. b: surface view. n: nuc¥ei. s: septa. double arrows: regions of new cell wall. arrowheads: rings. small 
arrows: boundaries between the old and the new cell wall 

divided by a septum. 

The cell shown in Figure 3a had just finish-

ed nuclear division and two daughter nuclei 

(n) had been formed. The wall ri時 (ar

rowheads) had not opened. After treatment 

with vinblastin for 7 hours， the wall ring of 
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this cell opened and stretched (Fig. 3b double 

arrow) but no septum was formed 

Chloroplasts remained undivided as they 

were at the beginning of the treatment. 

The cell in Figure 4a was at the stag巴 that

corresponded to th巴cellin Figure 1D. The 

septum (s) had been formed， but the ring (ar-

rowheads) had not been opened. Seven 

hours of treatment caused breakdown of the 

septum (Fig. 4b). Two daughter nuclei were 

located close to each other without any move-

ment from their initial site at the start of the 

treatment. The opening and the stretching 

of the ring was evident (double arrow) but the 

division of chloroplasts did not occur (Fig. 

4c). 

Lヘv'hencells at a stage巴quivalentto that 

shown in Figure 1E， where chloroplasts had 
divided and the daughter nuclei had moved 

apart， were treated with vinblastin for 7 

hours， the ring opened， the septum disap-
peared and the chloroplast-free region at the 

middle of the cell did not decrease as a result 

of the stopping of a volume-increase of the 

chloroplasts (Fig. 5) 

3. Effects of cytochalasin B on cell dω山on

The treatment of cells with cytochalasin B 

at a concentration of 50μg/ml had a relatively 

small effect on cell division. The division of 

the nucleus advanc巴dnormally， th巴 septum
was formed， and the chloroplasts divided. 
However， th巴rateof stretching of th巴op巴ned
ring decreased to about half of that in un-

treated cells 

The c巴11in Figure 6 was treated with 

100μg/ml cytochalasin B at the stage of sep-
tum formation. In this cell， the formation of 
the septum was completed (Fig. 6a， s)， the 
ring opened， and the new cell wall was stretch-
巴d(double arrow). Chloroplasts divided and 

Figs. 6-7. Cells treated with 100μg/ml cytochalasin B for 8 hours. x 830 
Fig. 6. A cell in which treatment started during septum formation. a: center view. b: surface view. Fig. 7 

A cell treated from mitotic metaphase onwards. a: observed with a fluorescence microscope after staining with 
日uostain-1. b: center view. Fig. 8. A cell treated with 200μg/ml cytochalasin B from mitotic metaphase on句
wards. x 830. a: center view. b: surface view. s: septa. double arrows: regions of new cell wall 
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the septum migrated to the boundary between 
the old and the new cell walls (Fig. 6b). The 

new wall of daughter cells (left-side cell in Fig. 

6) that had developed in cytochalasin B fre-
quently had a convex curvature. Cells with 
such walls tended to rupture later. Concave 

new walls were formed when cells were 
treated with cytochalasin B before septum for-

mation (Fig. 7). Figure 7a is a fluorescence 
micrograph of a cell treated with 100μg/ml 

cytochalasin B， from the stage of mitotic 
metaphase， for 8 hours and then stained wi也
fluostain-1. Old cell walls radiated 
fluorescence， while new walls did not radiate 
fluorescence. This difference suggests that 

synthesis of the cell wall is inhibited by 
cytochalasin B. The septum was formed and 

the chloroplasts divided in the cell (Fig. 7b). 

Treatment with 200μg/ml cytochalasin B 

strongly inhibited the progress of cell division 
at almost all stages; division of the nucleus， 
septum formation， and wall stretching ceased 
within 10 minutes. Only the opening of the 

ring was not inhibited. The cell in Figure 8 
had been treated with 200μg/ml cytochalasin 

B for 8 hours at a mitotic stage. The ring of 

this cell was opened but stretched to a lesser 
extent than normal (double a町ows).

4. Ultrastructure oj dividing cells 
Since PICKETT-HEAPS and FOWKE (1969， 
1970a， b) have clarified details of the ultra-
structure of the mitotic process組 dofthe open-
ing ofthe ring， descriptions are restricted here 
to the processes of formation of the septum 
and the cell wall which were affected by 

treatment with vinblastin and cytochalasin B. 
The growing septum was a thin 

cytoplasmic membrane (Fig. 9a arrow). In 
the young growing septum， many 
microtubules and abundant ribosomes were 

seen at the tip region (Fig. 9c). We found 
few vesicles， in contrast to the observations of 
PICKETT・HEAPSand FOWKE (1969， 1970b). 
Vesicles which might have originated from 

dictyosomes were distributed at the basal 
町gionsof the septum (Fig. 9b). After the sep-
tum had covered more than half of the cross-
sectional 紅白 ofthe cell， these vesicles 
became visible in the septum. They increas-

ed in number， and they， in addition to 
microtubules and ribosomes， occupied most 
ofthe septum which had completed the separa-
tion of the cell into two parts (Fig. 10). 

Microtubules extended from the periphe町
of the ceI1， through a region near to the center 
of the septum， to the other side of the cell. 
After the completion of septation， terminals 
of microtubules further approached the cell 

wall， pushing against the chloroplast to make 
narrow cavities. Figure 11 shows the cavity 

of a chloroplast， which is so deep that the 
envelope on one side of the chloroplast almost 
reaches the envelope on the .other side which 

is in contact with the cell wall. Many 
microtubules， which are p町 allelto the plane 
of the cavity， are evident in Figure 11 (m). 
Vesicles in the septum began to fuse to each 

other to make flat sheets (Fig. 12). These 

sheets extended their surface area by con-
tinuous fusion with vesicles and finally 
became a flat sheet that divided the septum in-
to two (Fig. 13). Fusion ofvesicles started at 
the periphery of the cell and advanced 

towards the center ofthe septum. The lumen 

of the flat sheet was transparent at the earlier 

stages ofits formation， and later， gradually in-
creased in electron density by taking up 

vesicles. At the final stage， plasmodesmata 
were formed and the lateral cell wall was com-

pleted (Fig. 14). 
Cells which had been treated with 

100μg/ml cytochalasin B at an early stage of 
septum formation and in which the ring had 

opened failed to form a complete cell wall 
within 8 hours of treatment (Fig. 15). At 

the basal part of the septum， a large flat 
vesicle， in which cell wall materials and 
plasmodesmata were included， was seen. 
This flat vesicle was not continuous with the 

vesicles in the cytoplasmic septum which were 
oriented randomly (Fig. 15b arrows). These 
vesicles probably contained cell wall sub-
stances. There were many mitochondria， ER， 
and small vacuoles in the cytoplasmic septum 
of cells treated with cytochalasin B. 
Fi伊 re16 shows p訂 tofa cell也athad been 
treated with cytochalasin B for 8 hours after 
mitosis. The stretching of the new 
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Fig. 15. A cell treated with cytochalasin B for 8 hours from an early stage of septum formation. a: basal 
pan of the septum. X 16，000. b: central part of the septum. X 16，000 
Fig. 16. A cell treated with cytochalasin B for 8 hours from mitosis. a: central part of the septum 

X 16，000. b: basal part of the septum. X 16，000. c: Portion of Fig. 16a is enlarged. X 53，000 

longitudinal cell wall in this cell did not ex-

tend as far as that of th巴 cellin Figure 15. 

The central part and the basal part of the 

cytoplasmic septum are shown in Figur巴 16a

and b， resp巴ctively. In the basal region， 
vesicles contained few wall substances， and in 
the middle region no such v巴sicleswere seen. 

These observations indicate that the cell in 

Figure 16 was less actively involved in the for-

mation of lateral cell wall than was the cell in 

Figure 15. In both cells， small vesicles， as 
shown in Figures 9b and 10， were seen in the 

Figs. 9-14. Ponions of untreated cells 

cytoplasmic septum (Fig. 16c). 

Discussion 

The progr巴ssof mitosis in Oedogonium was 

sharply interrupted by vinblastin. This 

result is in compl巴teaccord with many reports 

of the inhibitory e汀ectof anti-tubulin drugs 

on the progress ofmitosis (DUSTlN 1984). By 

contrast， cytochalasin B at a concentration of 
less than 100μg/mL did not inhibit the prog-

ress of mitosis. Similar results hav巴 been

Fig. 9. Beginning of the formation of the cytoplasmic septum a: at low magnification. X 6，000. b: vesicles 
at the basal region of the septum. X 45，000. c: microtubules and ribosomes at the tip of the septum 
X 45，000. Fig. 10. Vesicles in the completed septum. X 68，000. Fig. 11. Microtubules that terminate in a con-
cavity of the chloroplast. X 60，000. Fig. 12. Flat 、esiclesin the septum. X 24，000. Fig. 13. Separation oftwo 
cells by a Aat sheet. X 24，000. Fig. 14. Young lateral wall with plasmodesmata (arrows). X 19，000. m 
microtubules 
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r町ep伊or此te吋di也n匂のlanz，泌idiω'umb旬yMrτTA
(1988町)， who found that mitosis Jlroceeded in 
the presence of 20μg/ml cytochalasin B. 

GOTO and UEDA (1988) could not detect 

microfilaments in the mitotic spindle in 

Spirogyra by fl.uorescence microscopy using 
cells stained with rhodamine-phalloidin. All 

these results suggest that the process of 

mitosis， and in particular chromosomal move-
ment during anaphase， is driven by 
microtubules and not by microfi.laments. 
The cytoplasmic septum was not formed in 

the presence of vinblastin and， when formed， 
the cytoplasmic septum was destroyed by 

vinblastin. Cytochalasin B did not have such 

an effect on the cytoplasmic septum. These 

observations imply that the microtubules are 

involved in the formation and maintenance of 

the cytoplasmic septum. The presence of 

many microtubules in the septum supports 

this hypothesis. Microtubules should be 

strong enough to support a disk of cytoplasm 

30μm in diameter and 0.3μm in thickness 

that contains many organelles， such as 
mitochondria， dictyosomes， ER， and vesicles. 

The young， growing septum contained 
mainly microtubules and ribosomes， and the 
vesicles were transported into the growing sep-

tum at later stages. Thus， the transport 
system of vesicles need not be formed or need 

not be activated at the early stages of septum 

formation. Two types of transport systems 
for vesicles are known， operated by 
microtubules and by microfilaments (FRANKE 

et al. 1972， Nagai and HAYAMA 1979， DUSTIN 
1984， SCHLIWA 1985). The presence of 
vesicles in the septum that has developed in 

the presence of cytochalasin B may indicate 

that the microfi.laments are not involved in 
vesicle transport in the septum of 

Oedogonium. Microtubules are probably 
deeply involved in the migration of these 

vesicles. The septum， therefore， grows at ear-
ly stages by the lateral growth of microtubules 

accompanied by the ground cytoplasm and 
ribosomes， and grows at later stages by the ac-
cumulation of various components of the 

cytoplasm many ofwhich are transported by a 
microtubular system after its activation. 

Vesicles transported into the cytoplasmic 

septum did not fuse with each other to form 

fl.at sheets in cells treated with cytochalasin 

B. Cytochalasin B seems to inhibit the fusion 

of vesicles. The inhibition of fusion of 

vesicles may also prevent the supply of cell 

wall substances to fl.at vesicles. MOLLEN・

HAUER et al. (1976) reported the accumu-
lation of vesicles around dictyosomes， from 
which the vesicIes had beenproduced， in cells 
of root tips treated with cytochalasin B. 

They interpreted their result to mean that 

both the transport system and the fusion of 

vesicles were inhibited in this case. 

The cell in Figure 15a had a large fused 

vesicle in which wall substances had ac-

cumulated at high levels， with the formation 
of plasmodesmata. This image of developed 

vesicles may be understood in terms of the 

following considerations. This cell was 

treated with cytochalasin B at the stage of sep-

tum development， and vesicles would have 
partially fused at the periphery of the cell at 

the moment of treatment. These fused 

vesicles could develop somewhat， incor-
porating other vesicles， before cytochalasin B 
reached them and inhibited completely the fu-

sion of vesicles. 

Chloroplasts in Oedogonium were divided at 

the basal part of the septum. Recently， the 
involvement of microfi.laments in the division 
of chloroplasts has been described (MITA and 

KUROIWA 1988， OROSS and POSSINGl王AM
1989). MITA and KUROIWA reported that the 

division of chloroplasts in Cyanidium is in-

hibited by cytochalasin B but not by anti-
tubulin drugs and they suggested that F -actin 

is deeply involved in the division of 

chloroplasts. By contrast， the division of 
chloroplasts in Oedogonium was inhibited by 
vinblastin and not by cytochalasin B. The dif-

ference in behavior between the chloroplasts 

of two species may derive from differences in 

the mode of division of the two types of 
chloroplast. In Cyanidium， chloropla山 are
divided at their middles by furrowing， while 
in Oedogonium they are so strongly compressed 
by microtubules towards the cell wall that 
they are probably pinched off into two 
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daughter chloroplasts between the. micro-

tubules and the cell wall. If the microtubules 
are destroyed by vinblastin， chloroplasts 
are not compressed by microtubules and 

are not divided into two. 

Rings of the cell wall could be opened after 

inhibition of both the progress of mitosis and 

formation of the septum by vinblastin. The 

opening of rings and the subsequent elonga-

tion ofthe new cell wall， in spite ofthe inhibi" 
tion of the two processes by long-term treat-

ment with vinblastin is surprising. The open-

ing of the rings is， therefore， assumed to be 
an independent phenomenon which is not 

affected by the destruction of microtubules. 

The elongation of the new cell wall may 

result from the longitudinal elongation of the 

protoplasm. The absence of an inhibitory 

effect of vinblastin on the elongation and the 

decrease in the rate of elongation by 

cytochalasin B suggest that microfilaments 

are involved in this elongation. Micro-

filaments that are longitudinally oriented 

may be involved. If such microfilaments 

are elongated in such a manner as to pull 

the protoplasm upwards， then the new cell 
wall would elongate. Accompanying the 

pulling upward of the protoplasm， the up-
ward shi五tingof the positions of the septum 

and the chloroplasts might occur， as shown 
in Figures 1 F and 1 G. 
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中川満代・野口哲子・植田勝巳:Oedogonium caPilliformeの細胞分裂におよlます

ピンプラスチンとサイトカラシン Bの影響

光学顕微鏡と電子顕微鏡を使用して Oedogoniumcapilliformeの細胞分裂に及ぼすピンプラスチンとサイトカラシ

ンBの影響について研究を行った。ピンプラスチンは 100μg/mlの濃度において微小管の関与する核分裂の進行

及び細胞質性隔壁の形成を阻害した。また，葉緑体分裂も阻害するが，細胞壁リングの開裂と伸長は阻害しなか

った。サイトカラシンBは 100μg/mlの濃度では核分裂の進行，細胞質性隔壁の形成，葉緑体分裂などを阻害し

なかったが，細胞壁形成に関与する物質を含むと考えられる小胞の融合を阻害し新しい細胞壁の伸長を阻害した。

これらのデータから，徴小管や微繊維と各細胞分裂期の進行との関わりについて考察がおこなわれた。 (630奈

良市北魚屋西町奈良女子大学理学部生物学教室)
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SIVALlNGAM， P. M. and NISIZAWA， K. 1990. Ozone hole and UV-absorbingsubstance. Jpn.J. Phycol. 38: 
365-370. 

Calculations have indicated that a 10 percent depletion of the stratospheric ozone layer gives an in-
crease in UV-irradiation in the tropics and subtropics ofca. 19.0 and 10.9 percent respectively. In this con-
nection， determination of the characteristic UV -absorbing substance in tropical marine algae was carried 
out in 1989 and the result was compared with that obtained from corresponding algal samples investigated 
in 1975. Such astonishing increases were observed in the order of 5.67-6.20 fold for Cyanophyta， 1.78-
10.93 fold for Rhodophyta， 4.44-28.38 fold for Phaeophyta and 1.53-7.31 fold for Chlorophyta. This at 
least suggests出atthe substance must be produced by the algae in response to the increasing UV・radiant
energy penetrating the ozone hole formed at the stratospheric ozone layer. 

Key lndex Words: ozone holeーtropicalmarine algae-UV-absorbing substance 

In 1985 the journal， British Antarctic 
Survey Scientist， reported a completely unex-
pected finding that springtime ozone levels in 

the atmosphere over Halley Bay (760S 

270W)， Antartica， had depleted by more than 
40 percent between 1977 and 1984 (STOLAR-

SKI， 1988)， i.e. from 300 to ca. 180 Dobson 
Units (1 DU= 1O-3atm. cm). This depletion 

is most significant at McMurdo Station 

(780S)， Antarctica， and ranges at heights be-
tween 10-17 km of the stratosphere (HOF-
MANN 1989). Furthermore， according to the 
Nimbus 7 Total Ozone Mapping Spec-

trometer Scan this is extending to over at 150 

in latitude (McELROY et al. 1986). Data from 
Chubachi with regard to the Syowa Station 

(690S 390E)， Antarctica， over the years from 
1966 unti11982 had also transpired such close-

ly related information (SOLOMON et al. 1986). 
Similar tendencies of ozone depletion have 

also been observed at Thule (76.50N)， Arctic， 
in 1988 (MOUNT et al. 1988) with values rang-
ing between 325 and 400 Dobson Units. The 

lower comparable effects in the Northern 

Hemisphere to that in the Southern 

Hemisphere， which is one third its size， could 

be attributed to the fact that the winter polar 

stratospheric vortex is less cold and less 

stable than its southern counterpart. This 

represents a close relationship in the genera-

tion of polar stratospheric clouds (= PSCs) 

which occur in the stratosphere when 

temperature prevail below ca. -800C. 

The causative agent for the depletion of the 

ozone layer is strongly proven to be in the in-

crease of atmospheric chlorofluorocarbons 

(=CFCs) due to anthropogenic releases in 

combination with heterogeneous chemistry 

involving particles in the clouds (=PSCs)， 
which form during polar nights. The odd 

nitrogen chain (NO， N02) is also believed to 
be intimately regulating the 03 level in the at-

mosphere. Nevertheless， at stratospheric 
temperatures， C10 reacts with 0 six times 
faster than N02・ Bromineis also believed to 

be involved in a similar related process. The 

increase in production and use of CH3Br， a 
fumigant， and CF3Br and CF2CIBr， employ-
ed extensively as fire extinguishers， should 
also be borne in mind as one of the culprits. 

Based on the foregoing， as a consequence of 
the increase in UV・irradiation，it is an-
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ticipated that more sunburns (i.e. UV solar ir-

radiation of 293.7 nm) and skin cancer， i.e. 
8，000 new cases in the USA (WOODS 1988)， of 
mankind will transpire as tqe consequence of 

augmenting UV・lightenergy amounting to 

nearly 6% of the total strength from the sun 

by the depleting ozone layer shield. Plants 

have been proven to be unable to photosyn-

thesize as e血cientlywhen exposed to UV-

irradiation and as a result yield smaller 

amounts of seeds or fruits (WOODS 1988). 

Marine life does also depend directly on the 

level of UV -irradiation which is deleterious in 

relation to their photosynthetic capacity. 

The limit oftheir tolerance for far UV solar ir-

radiation is not yet well illustrated. 1t is ap-

prehended that near UV (i.e. 300-400 nm) 

penetrates seawater relatively easily， whereas 
extreme UV (i.e. shorter than 200 nm) would 

not penetrate at all and far UV is in-

termedeiate. Organisms thriving at a depth 

of 5 m in clear water will receive a maximum 

ofca. 75% ofincident surface UVセradiation
in the band from 320-400 nm， 60% at 320 nm 
and 50% at 300 nm. On this basis ca. half of 

all marine fishes， all nearshore fiora and 
fauna (including coral reefs) and much of the 

biota of estuaries， lagoons and freshwater 
ecosystems could be at risk. As these 

organisms are already exposed to some UV it 

can be assumed they possess strategies to cope 

with at least this level of radiation; but 

whether these are enough to cope with any in-

crease in UV radiation is another question 

(WOODS 1988). 1n this regard， an Australian 
researcher Bill W OOD of the U niversity of 

Sydney has just initiated studies on UV 

penetration in Antarctic waters， measuring 
the effects of UV on planktonic algae which 

constitutes the base of the Antarctic food 
chain (WOODS 1988). 

Notwithstanding the foregoing TSUJINO 

and SAITO (1961) and YABE et al. (1965， 1966) 
had reported of a characteristic UV -absorb-

ing substance from 5 species of red algae， viz. 
Neodilsea yendoana， Chondrus ocellatus， Chondrus 
crassicaulis， Laurencia gland;俳raand Trichocarpus 
crinitus. However， these substances appeared 
different in some properties from the UV -ab・

sorbing substances reported by KALLE (1938)， 
FOGG and BOALCH (1958)， HANG and LARSEN 
(1958)， CRAGGIE and McLACl王LAN(1964)， 
YENTSCH and REICHERT (1962) and KROES 

(1970). SIVALINGAM et al. (1974 a， b， c) had 
indicated that the compound existed ubi-

quitously in all the algal groups and the level 

of content of the compound fiuctuates with 

depth of their habitat in correlation to the 

levels of chlorophyll and phycoerythrin. 

OKAICHI et al. (1974) extracted a substance 

resembling this compound from 2 species of 

Noctiluca harvested from water blooms and 

they postulated that it is of phenolic nature. 

1n 1976 SIVALINGAM et al. (1976a， b) 
isolated the compound from the red alga， 
POψhyra yezoensis， and investigated its 
physicochemical properties. It was conclud-
ed at the time that this substance seems to 

play a role in the photosynthetic pathway as 

a metabolic regulator or a temporal energy 

transferring substance in the form of 

fiuorescence energy relay SIVALINGAM et al. 

(1976a). Prior to this， SHIBATA (1969) had 
reported that the similar UV -absorbing 

substance is present in corals and a blue-

green alga. Then， he had hypothetically sug-
gested it as possibly playing the role of an 

UV -solar radiation biofilter similar to that of 

the fiavonoids. 

Comparative studies on the content of the 

UV -absorbing substance from tropical algae 

had been reported by SIV ALINGAM et al. 

(1976c). With the advent of the ozone hole 

problem a study was undertaken in a similar 

manner to elucidate whether the increase in 

UV -solar irradiation penetration througt the 

ozone layer would have exerted any effect on 

the content of the UV司absorbingsubstance so 

as to it acting as a biofilter in the algal body. 

Furthermore， we estimated the possible in-
crease in the penetration of UV -solar irradia-

tion at different areas the world over when 

depletion of the stratospheric ozone layer 
attained a level of 10% of the total. 

Materials and methods 

The increase in ultraviolet radiation at 
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various localities the world over was 

calculated based on data reported by IL Y AS 

(1990)， being due to 10 percent depletion in 
the ozone layer. 

The algal samples employed for the com-

parative evaluation of the UV -absorbing 

substance were harvested mostly from 0.5 to 

1 m in depth at Batu Ferringhi， Sungai Dua 
and Batu Maung shores of Penang Island， 
West Malaysia， in the season between Febru-
町yand April 1989. The ambient seawater 

temperature was around 280C. After careful 

elimination of the microscopic epiphytes and 

other contaminating material， the algal thalli 
were homogenized in 80% ethanol in a mor-

tar and centrifuged at 4，000 x g for 20 min. 
The supernatant was analyzed for the UV-

absorbing substance 334， employing an 
automatic Beckmann ACT A 111 spectro-

photometer. The precise procedure had been 

reported previously by SIVALINGAM et al. 

(1974a， b， c， 1976b). Two grams ofthalli of 
each algal species in triplicates were employed 

in the investigations. The results thus obtain-
ed were comp訂 edwith those reported from 

the same area by SIVALINGAM et al. (1976c). 

Results 

Table 1 indicates the percentage increase in 

UV-radiation intensity the world over， using 
the value of 10% depletion in stratospheric 

ozone layer. Evidently， areas in the tropics， 
viz. Kuala Lumpur and Brazil， are the most 
extremely exposed to UV -radiation in the 

region of ca. 19% followed by those in the sub-

tropics， viz. Adelaide and Washington D.C.， 
to the tune of 11.3% while lowest in the 
regions closest to the Northern Hemisphere， 
viz. London and Oslo， to the tune of 10.9%. 
In relation to such fiuctuation in UV -radia-

tion exposure at the various regions of the 
world concomitantly with the recent advent of 

the ozone hole in both polar regions， Table 2 
illustrates the increment in content of the 

characteristic UV-absorbing substance in 

tropical marine algae currently as compared 

to those values evaluated in 1975 in the same 
species collected from nearly the same 

Table 1. Calculated percentage increase in 
UV -radiation intensity in various areas the world 
over with 10% depletion of stratospheric ozone 
layer. 

Areas/Towns 

London 

Oslo 

Washington D.C. 

Adelaide 

Brazil 

Kuala Lumpur (Malays同

habitats in the same months. 

% Increase in 
UV -radiation 

10.9 

10.9 

11.3 

11.5 

18.8 

19.0 

It is evident that increments in content of 
the UV -absorbing substance are astonishing， 
ranging from 5.67-6.20 fold for Cyanophyta， 
1.08-10.93 fold for Rhodophyta， 2.10-28.38 
fold for Phaeophyta and 1. 53-7 . 31 fold for 

Chlorophyta. Out of the 19 species of 

tropical algae investigated， it is obvious that 
Padina sp.， the intermediate tidal level zone 
species， in the Phaeophyta has the highest in-
crement in content， i.e. 28.38 fold， followed 
by Acanthophora spec俳raand Jania sp.， i.e. 
10.93 and 6.40 fold respectively， in也e
Rhodophyta and Lyngbya sp.， i.e. 6.20 fold， in 
the Cyanophyta. 

Discussion 

The current results on the investigation of 

the levels of the UV -absorbing substance in 

tropical marine algae at present as compared 

to those evaluated in 1975 are substantially 

significant， whereby it is apprehensible that 
the increase is in the range of 5.67-6.20 fold 

for Cyanophyta， 1. 78-10.93 for Rhodophyta， 
4.44-28.38 for Phaeophyta and 1.53-7.31 for 

Chlorophyta. 
Regarding this UV-absorbing substance， it 
had been proposed on the basis of precise ex-
periments (SIVALINGAM et al. 1976c) that the 

substance interacts physiologically in the 

photosynthetic pathway as the possible 

metabolic regulator or temporal energy 

transfer in the form of fiuorescence energy 

relay. Similarly， it had also been proposed 
by the same authors (1976a) that the 
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Table 2. Increment in content of the UV -absorbing substance in tropical marine algae as compared to those 
measured during 1975. 

Algal species UmVa-xaibmsoar(pntmio) n 
OD Subst.l100 mg wet weight thalli ODincrease 
1975 1989 m percentage 

Cyanophyta 

Species growing at HTL * 

Lyngわlasp. 330 0.98 6.08 620 

Oscillaloria sp. 330 1.08 6.12 567 

Rhodophyta 

Species growing at HTL 

Gracilaria sp. 329 0.81 3.69 456 

Species growing at ITL ** 

Jania sp. 331 0.30 1.92 640 

Acanlhψhora stecifera 325 0.44 4.81 1093 

Gracilaria sp. 323 1.20 3.17 264 

Laurencia sp. 1 325-330 0.20 1.45 725 
Laurencia sp. 2 333 0.36 2.11 586 
Geli・'diotsissp. 316 2.82 5.01 178 
Gracilaria sp. 331 1.98 2.14 108 
Species growing at L TL *** 

Laurencia sp. 2 328 0.18 0.97 539 
Phaeophyta 

Species growing at HTL 

Chnoψore minima 331 0.92 4.08 444 
Species growing at ITL 

D仰olabar，句1Tesii 331 0.54 4.83 894 
Sargassum sp. 325 0.25 1.32 528 
争haceri・'afu町なera 321 0.90 1.89 210 
Pa'dina sp. 316 0.28 7.94 2838 
Ch1orophyta 

Species growing at HTL 

Enleromoψ，ha jlexuosa 332 0.42 0.64 153 
Species growing at ITL 

Valoniotsis tac紗nema 331 0.22 0.89 405 
Cla'dothora sp. 330 0.13 0.95 731 

* HTL， High Tidal Level; ** ITL， Intermediate Tidal Level; *** L TL， Low Tidal Level. 

substance further interacts in the algal 

photosynthetic pathway at PS I having the 

potentiality of reducing site specifically 

NADP. Indirectly， SHIBATA (1969) had 
hypothetically suggested that the substance 

might possibly be playing the role of also an 

UV  -solar radiation biofilter similar to those of 

the flavonoid pigments based on his findings 

of its existence in corals and a blue-green alga 

in waters of the Great Barrier Reef. It may， 
therefore， be evident that the algal UV-absor-

bing substance plays a regulatory role for ra-

diant energy in photosynthesis. Such drastic 

increase in this physiologically important 

substance of tropical marine algae may be 

none other than the reflection of enhancing 

UV  -irradiation in the marine environment. 

Lately TEVINI (1990)， WELLMANN (1990) 
and CALDWELL (1990) have indicated the ex-
istence of new protective pigments in ter-

resterial plants against increased UV-s radia-

tion other than the flavonoids. Such 
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pigments have also been indicated to be lesser 

in content in conifer plants found in higher 

latitudes as compared to those in the tropics 

and subtropics. Under this context， thus， it 
should be brought into focus that in order to 

protect against the gradual expansion of the 

ozone hole in the stratospheric ozone layer 

culminating in the increase in penetration of 

UV-radiation into marine organisms a com-

bat mechanism of biofilter has been generated 

in marine algae similar to terrestrial plants. 

This is verified by the tremendous increase in 

levels of the UV  -absorbing substance in 

marine tropical algae over the span of the last 

14 years. 

It is concluded that the characteristic UV-

absorbing substance in marine algae besides 

playing the roles of energy transfer and 

Buorescence energy relay in the photosyn-

thetic pathway functions additionally as a 

biofilter of solar UV-s radiation. At this 

juncture， it is extremely pertinent to state that 
there is an imperative need in the near future 

to delve on the biosynthetic pathway 

culminating in the formation of such a 

biochemical mechanism and the genetic codes 

leading to a phenomenon of this nature. It 

should also be borne in mind that this is even-

tually the first repo口clarifyingthe prevalence 

of a UV-s radiation biofilter substance in 

marine algae eliminating the counter訂伊-

ment of such rays being detrimental adversely 

to the primary productivity of the oceans. 
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P. M. SIV品問GAM*.酉津一俊**.オゾンホールと海藻の紫外部吸光物質との相関

成層圏のオゾン層が10%減少すると，熱帯では19.0%，亜熱帯では10.9%紫外線が増加することが示された。

このことと関連して， 1989年に熱帯按の海藻の紫外部吸光物質を定量し，その結果を1975年に同海域の海藻で得

られている値と比較した。海藻の紫外部吸光物質は，藍藻では5.67-6.20倍に，紅藻では1.78-10.93倍に，褐藻で

は4.4←28.38倍に，緑藻では1.53-7.31倍に増加していることが明らかとなった。このことは，少なくとも，この

物質が成層圏オゾン層にできたオゾンホールを通して透入してくる紫外線の増加に反応して海藻によって生産さ

れていることを示唆するものである。 (*SchooIof BiologicaI Sciences， The University of Sciences MaIaysia， 

Minden， 11800 Penang， MaIaysia;柿 154東京都世田谷区下馬3-3←1 日本大学農獣医学部水産学科)
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an4 northerh Washington * 
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Lindstrom， S.C. and COLE， K.M. 1990. PO判)lrafallax，a new species of Rhodophyta from British Colum-
bia and northem Washington. Jpn. J. Phycol. 38: 371-376. 

POψ伊 '(JfaU，僻 sp.nov. is described from British Columbia and northem Washington. This species， 
like PO拘地戸ゆratawi出 whichit has been confused， is a monoecious， monostromatic species wi出 one
chloroplast per cell. If differs from P. Tゆ>ratain thallus shape， c伽， thickness， vegetative cell size and 
shape，阻darr阻 gementof spermatangia and 伺 rposporangia.It has a haploid chromosome number of 
n=2 compa問dto n=3 for P. teゲ'orata.

JむりI lndex 陥 rds: British Columbia-chromosome 制 mber-new 学町ies-Porphyra fallax-
RhodJJt.紗抱一Washington.

The genus P07舛yracurrently boasts 20 
species in British Columbia and northern 

Washington (SCAGEL et al. 1989). These 
species have been distinguished primarily on 

morphological features-size， shape， color， 
and thickness of the thallus， number of cell 
layers， numbers of chloroplasts per cell， and 
arrangement of sporangia and sporangial 

packets (CONWAY et al. 1975). Habitat and 

seasonality have also been used (GARBARY et al. 
1980)， and chromosome counts have helped 
confi.rm the distinctness of some species 
(MUMFORD and COLE 1977， COLE 1990). 
During a recent electrophoretic survey of 

the species of Porphyra in British Columbia， it 
became obvious that one well-known species 

in the local sora was incorrectly identifi.ed 
(LINDSTROM and COLE 1990). This species is 

described below and compared with the 

species with which it had been confused. 

POゆめITafallaxsp. nov. Figs. 1， 3， 5， 7 

Thallus lanceolatus; margo undulatus. 

象 Dedicatedto由ememory of the late Dr. Munenao 
KUROGl (1921-1988)， Professor Emeritus， Hokkaido 
University. 

Ubi iuvenis viridulus in medio， marturitate 
porphyrus usque ad chalybeum factus. 

Monoecius. Carposporangia matura in 

stratis 4 aut raro 8 ordinatis. Spermatangia 
in stratis 8 ordinatis， in maculis irregularibus 
aut in lineis. Unum stroma formans， uno 
chloroplasto per cellulam. Chromosomata 2 
(haploidea). In saxis in zona interaestuali e 

media usque ad superam， in regionibus 
moderate umbritilibus， crescens. 
Thallus lanceolate， margin ru飽ed. Initial-
ly greenish in center with reddish margin， 
becoming reddish-brown to steel blue-gray at 

maturity. Monoecious. Mature carpo・

sporangia in tiers of four or rarely eight. 

Spermatangia in tiers of eight， in irregul訂
patches or stre北s. Monostromatic， one 
chloroplast per cell. Two chromosomes 

(haploid number). Occurring on mid to up-

per intertidal rock in moderately sheltered 
areas. 

This species has been confused with Por-

phyra peφrata J. AGARDH， the fi.rst-descI也ed
species of POψ砂rafrom the Pacifi.c coast of 
North America. Both are monostromatic 
and monoecious， with a single chloroplast per 
cell. POψhyra fallax differs from P. peぴoratain 
thallus shape， color， thickness， vegetative cell 
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Fig. 1. PorjりhyraJallax holotype 
Leg. E.C.S. DUFFIELD 
Fig. 2. Por，μ'Yra戸erfomta.UBC A69678 
1988. Leg. M.W. HAWKES 

2 

同醐~"側'0' 開'1SI1 COl酬叫州問刷姐 .C 
ALOAE OF・klnSIlC01..L'}1!IU
制酬" !!>..æht旦 巴三包~J .C . "，.n!h I 8四

Golden Gardens， Seattle， Washington. 5 April 1983 

Miracle Beach， Vancouver Island， British Columbia. 90ctober 

size and shape， and arrangement of sper-

matangia and carpospora月 ia(Table 1)ー Dif-

fer巴ncesin thallus morphology and size be-

tween P. j白llaxand P. terforata are evident in 

Figs. 1 and 2. Another difference can be seen 

in Figs. 3-6. Spermatangia in P. terforata 

occur in discrete packets (probably due to the 

relatively thick cell wall) that ar巴recognizable

in both surface view (Fig. 4) and transverse 

sectωn (Fig. 6). In contrast， spermatangia in 
P. fallax reveal confl.uent cells when viewed 

superficially (Fig. 3) and a nea訂rly in 

dis坑tingu山I九ishable巴masswhen viewed transverse-

l匂y(σFi氾g.5町).These male r閃巴produ山ctIveu叩mt
are arranged a/(1)2， b/2(4)， c/8 in P. fallax 
and a/(2)4， b/4， c/(8)16 in P. terforata accord-
ing to Hus' (1902) formula 

Porthyrafallax occurs primarily on upper in-

tertidal rock in moderately protect巴dhabitats 

as a winter-spring (Strait of Georgia) or 

spring-summer (other locations) species. It 

becom回目productivewithin a month or two 

of山 appearanceon the shor巴. Porthyra ter-

forata occurs on moderately exposed to pro-

tected mid intertidal rock， between ~ 1. 5 and 

3.5 m; it can occur epiphytically， primarily 

on Fucus. Porthyra戸erforatais found year-

round: young thalli are most abundant in falJ-

winter， and reproductive thalJi are evident in 
lat巴 summer-Iatefall. Whereas P. jβa凶Jμ仇Jωaxおs 
known with certainty only from north巴r叩n l 

仇Wはas油hing炉tonto north巴rnBritish Columbia 

(いse白巴 App巴吋1収x:Repre悶
amm巴dの)， P. terforata has a recorded range 
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Fig. 3. Porthyra Jallax. Surface view of spermatangia. UBC A70140. へ'reckBeach， B. C. 26 Jan 
1988. Leg. S.C. LINDSTROM. Scale bar=50μm 

Fig. 4. Porthyra peiforata. Surface view of spermatangia. Balllfield， B. C. 4 Nov. 1989. Leg. S.C. LIND・
STROM. Scale bar sallle as Fig. 3 

Fig. 5. Por，戸りraJallaλTransversesection of spermatangia. Same specilllen as Fig. 3. Scale bar= 50μm 
Fig. 6. POゆりra戸eiforata. Transverse section of spermatangia. Sallle specimen as Fig. 4. Scale bar same 

as Fig. 5 

Table 1. COlllparison of POゆりraJallax and P teヴorata

Porphyra Jallax 

Shape of thallus Lanceolate， lllargin ruffied， can 
becollle expanded and flattened al 
matunty 

Base of mature thallus Slightly to distinctly umbilicale 

Color of fresh thallus Greenish center， reddish margin， 
becoming reddish brown to steel 
blue-gray at maturily 

M凱 imumthallus size ~30 Clll long 

Thallus thickness (vegetative) 49-66μm 

Vegetative cell size and shape 16-20μm wide X 20-24μIII long， 
nearly quadrate 

Macroscopic arrangelllent of sper- Patches or streaks 
lllatangJa 

Microscopic arrangement of sper- Packets indistinguishable 
matangJa 

Maxilllulll tiers of spermatangia 8 

Macroscopic arrangelllent of ca.ー Sublllarginalpatches， lllottles， 
posporangia streaks and hieroglyphs 

Maxilllum tiers of carposporangia 4 (8) 

Chromosollle nUlllber n=2 

Por戸/ザrateiforata 

Orbiculate， broadly expanded， not 
ruffied 

Distinctly umbilicate 

Brown(凶)purple， sometimes dark 
olive green， but uniforlll color 
throughout 

~40 cm diam 

73-81μm 

4-20μm wide X 28-43μm long， 
oblong 

Squares， patches， stre泊三S

Packets clearly distinguishable 

16 

Continuous lllarginal zone， sub-
marginal streaks 

8 

n=3 
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Fig. 7. Porthy悶 Jallax.Spermatangial mother cells stained with WITTMANN'S iron haematoxylin. Two 
medium-sized“lumpy" chromosomes. Scale bar=3μm 
Fig. 8. p，肝戸島yraρeゲoraω Spermatangial mother cell(s) stained with WITTMANN'S iron haematoxylin 
Three short chromosomes. Scale bar= 3μm 

from B 弐可jaCa討liげ出fおorm民 Mexico， to Alaska (AB-
BOTT and HOLLENBERG 1976). LINDSTROM 

and COLE (1990) have shown， moreover， that 

the two species have distinct banding patt巴rns

for 13 of 15 loci巴xaminedusing starch gel elec-

trophoresis 

Holotype: UBC A69860. Golden Gar-

dens， Seattle， Washington， collected 5 April 
1983 by E.C.S. DUFFIELD. Isotype in WTU 

(Herbarium abbreviations after HOLMGREN 

et al. 1981) 

Known Distribution: Northern British Co 

lumbia to northern Washington 

Etymology: The species epithet， from the 

Latin word meaning d巴ceptiveor fa¥lacious， 
commemorates the lengthy success of this 

species in remammg confused with Porthyra 

teiforata 

Chromosomes were examined in specimens 

of P戸llaxfrom Wreck Beach， B. C. (Leg. S 
LINDSTROM， 1 Dec. 1988) and specimens of P 

teiforata from Bamfield， B. C. (Leg. S. LIND-
STROM， 4 Nov. 1989) using もへIITTMANN'Saceto-
iron-ha巴matoxylin-chloralhydrate technique 

(MUMFORD and COLE 1977). Haploid P. 

fallax clearly has two chromosomes of 

medium length (Fig. 7) whereas haploid P. ter-

forata has three sma¥l chromosomes (Fig. 8) 

W AALAND and co-workers (pers. comm.) have 

consistently observed a chromosome count of 

n=2 in sp巴cimensof P. fallax from the type 

locality 

Discussion 

A chromosome number of n = 2 distin-

guishes Porthyra fallax from most other 

species of Porthyra. Only Porthyra schizothylla 

HOLLENBERG， among the species that have been 
studied， has been consistently reported to 

have a haploid chromosome count of 2， but 
the large size of its choromosomes clearly 

distinguishes it from its congeners that have 

be巴n studied to date. Although POψhyra 
fucicola KRISHNAMURTHY， P. kuniedae KUROGl， 
and P. suborbiculata KJELLMAN have been 

reported to have a haploid chromosom巴

n umber of 2， these species have also been 
r巴portedto have other， haploid chromosome 
counts (COLE 1990). Moreover， none of 
these species conforms morphologically to the 

species under consideration. It seems unlike-

ly， therefore， that our new species cor-
responds to any that has been described 

previously 
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Appendix: Representative specimens examined. 

Porp砂rafaU，田

UBC A70148 Lion's Bay， B. C. 13 J阻. 1989 

UBC A50188 Lion!s Bay， B. C. 17 Jan. 1974 

UBC A70140 Wreck Beach， B. C. 26 J組. 1988 

UBC A66905 Pt. Atkinson， B. C. 2 Feb. 1981 

UBC A63492 Wreck Beach， B. C. 22 M釘.1981 

UBC A1496 Whytecliffe， B. C. 8 Apr. 1949 

UBC A70136 Ridley 1.， B. C. 15 May 1988 

UBC A69053 West Beach， Deception Pass State 17 May 1987 
Park， Wash. 

UBC A64279 Tsawwassen， B. C. 30 June 1981 

UBC A51068 Cattle Point， Wash. 1 July 1974 

UBC A70142 Wreck Beach， B. C. 28 Dec. 1987 

POψ'hyra perforata 

UBC A15346 Sointula， B. C. 30 June 1962 

UBC A69655 Moss Beach， Calif. 29 July 1988 

UBC A37663 Nootka 1.， B. C. 24 Aug. 1968 

UBC A69672 Miracle Beach， Vancouver 1.， B. C. 9 Oct. 1988 

Unnumbered Bamfield， B. C. 4 Nov. 1989 

Leg. S.C. LINDSTROM 

Leg. J.N.C. WHYTE 

Leg. S.C. LINDSTROM 

Leg. D. GARBARY， L. GOLDEN 

Leg. D. GARBARY 

Leg. R.F. SCAGEL 

Leg. S.C. LINDSTROM 

Leg. S.C. LINDSTROM 

Leg. C. LOWTHER 

Leg. T.F. MUMFORD， Jr. 

Leg. S.C. LINDSTROM 

Leg. T.B. WIDDOWSON 

Leg. S.C. LINDSTROM 

Leg.J. MA阻 HAM

Leg. M.W. HAWKES 

Leg. S.C. LINDSTROM 
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S. C. LINDSTROM • K. M. Cou: ブリティシュコロンピア州および

北部ワシントン州産の新種POゆ勿raJal伽 (紅藻)

プリティシュコロンピア州および北部ワシントン州産の新種 POゆ砂rafall，即(紅藻)を記載した。本種は，これ

まで混同されていた POψhyrapeψrataと同様に，葉状体は雌雄同株で単層であり細胞に 1偲の葉緑体をもっ。
P. peφrataとは，葉状体の形状，色彩，厚さ，栄養細胞の大きさと形状，精子褒群および果胞子嚢群の配列など
において異なる。染色体数は.P. peぴ'orataのn=3に対して n=2である。 (Departmentof Botany. University of 

British Columbia. Vancouver. B.C.. Canada V6T 2Bl) 
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紅藻エゴノリの養殖

桐原慎二*・能登谷正浩紳.有賀祐勝**

*青森県水産増殖センター (039-34青森県平内町茂鴻月泊10)

紳東京水産大学藻類学研究室(108東京都港区南4-5-7)

KIRIHARA， S.， NOTOYA， M. and ARUGA， Y. 1990. Cultivation of Campyl，出'fIhorahypnaeou:ks J. AGARDH 
(Ceramiales，貼odophyta).Jpn. J. Phycol. 38: 377-382. 

The edible red alga， Cam，紗'laephorahypnaeoides J. AGARDH， was investigated for good indoor seeding阻 d
outdoor cultivation. Effects of the temperature and photoperiod on the growth and maturation of 

tetrasporophytes and female gametophytes were studied in laboratory culture. Tetrasporophytes and 

female gametophytes gI宅wwel1 and matured at 250C and a photoperiod of 14L: 10D. When female 
gametophytes were cocultured with mature male gametophytes at 20 or 250C， fertilization occurred， 
gonimoblasts developed阻 dc釘posporeswere liberated within a week of culture. Large female 

gametophytes were grwon by cultures isolated from male gametophytes， and on cocultured afterwards wi也
male gametophytes a great amount of c釘posporeswere obtained for indoor seeding. Seedlings (←5cm 

long)， 35 g/cage， were outplanted in a cage (Iantern net) at Shiranuka， Aomori Prefecture， in May. They 

grew up 1403 g per cage in July. 

Key lndex Words: Campylaephora hypnaeoides-cultivation-gr倒的-inddorseeding-photoperiod-

Rhodop砂'ta-temperature
Shiψii Kirihara， Aomori l'lゆ'ctureAquaculture Center， Moura， Hiranai， Aomori Prefecture， 039-34 Japan 
Masahiro Notoya and yi出hoAruga， LaboratoヮojRめIcol，ψ To勿10Universi，砂ojFl油 rie，ιKonan-4，
Minato-ku，白砂0，108Japan 

エゴノリ Cam砂laephorahJ仰aeoidesJ. AGARDHは紅藻

のイギス科に属し，北海道南部以南の本邦の沿岸に広

く見られ(千原 1970， NAKAMURA 1965)，主に寒天

原藻として利用されているが，徳田ら(1987)は「新

潟，佐渡，能登ではエゴノリ Camt汐laephora勿仰醐ides

からエゴテンあるいはエコeモチを作っており，福岡で

親しまれている『おきうと』もエゴノりを材料として

いる」と記している。また，一部の地域では酢の物に

して生食することも知られている(工藤他 1986)。

全国及び青森県における最近14年間の漁獲量の変化

(Fig. 1)を見ると，年による豊凶の変動が大きい上に，

漸減の傾向も窺われる。そのため，エゴノり漁業者は

天然藻体よりも安定的に多量に収穫できる養殖技術の

開発を望んでいる。

これまでエゴノリの養殖や人工採苗についての報告

はないが，能登谷 (1979)は室内培養により生活史を

完結させ，雌雄配偶体はごく小さい体のうちから成熟

し，受精して果胞子を形成すること，四分胞子体は配

偶体に比べてはるかに大きく成長すること，更に，四

分胞子体及び配偶体の生長に及ぼす温度の影響を調

ベ，それぞれの生長や成熟条件などを明らかにした。

これらの結果を踏まえて著者らはエゴノリ養殖のため

の効率的な人工種苗の生産や養成の方法を検討するた

め，いろいろな光周期と温度を組み合わせた条件下で

四分胞子体及び雌性配偶体の生長特性や雌雄配偶体の

混合猪養広よる果胞子の成熟や放出条件などを調べ，

更に人工種苗の天然海域での養成試験を行った。以下

にその結果を報告する。

材料と方法

材料のエゴノリは， 1987年8月21日に青森県三厩村

上字鉄(Fig.2)の水深 3mから採取した成熟した四分

胞子体である。藻体からよく成熟した枝の一部分

5-10cmを十数本切り取り，ベーパータオルまたは

筆を用いて表面に付着している他の藻類やごみ等を取

り除き，滅菌海水で数回洗浄した後，二酸化ゲルマニ

ウムを 5ppm加えた滅菌海水中に数時開放置して胞

子の放出を待った。放出された胞子は直ちに実体顕微

鏡下でマイクロピベットを用いて吸い取り，新たに用
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Fig. 1. Changes ofthe annual harvest of Cam-
pyl.田phora勿IPnaeoidesfrom 1976 to 1989 in Aomori 
Prefecture (0)佃 dinJapan (・).

意した滅菌海水中に移し，更にそれらの胞子を別の滅

菌海水へ移す操作を数回繰り返して胞子の洗浄を行

い，最後に Grund改変培地 (MCLACHLAN1973)の中

lIIT 『一寸T

側略国踊

側CIFlC
OCEAN 

Fig. 2. A map showing the sites of col1ection 
(血)and cultivation (・)of Campylaephora hy，抑制ides.

に入れ， 20oC， 2000lux (白色蛍光灯)の条件下で培

養を行った。

1週間後にこれらの胞子は発芽生長して雌雄の判別

ができるようになったため，それぞれの配偶体は分離

して培養，保存した。また，一部は雌雄配偶体を混合

培養して果胞子を得，更に果胞子を発芽させ，次世代

の四分胞子体を得た。

四分胞子体及び雌性配偶体の生長は， 500ml 丸底

フラスコを用いて通気培養し，温度は150C，20oC， 

c 

圃~

seed string 

Fig. 3. Manual of indoor seeding of Campyl.岬 hora切n側地.s. A， maintenance ofsporophytes (150C， 14L: 
10D); B， libelation oftetraspores (2Q-250C， 14L: 10D); C， isolation ofmale and female gametophytes; D， culture 
offemale gametophytes (20-250C， 14L : 10D); E， mixed culture ofmale and female ga四回ophytesfor fe武ilization，
development of gonimoblasts and carpospore liberation; F， carpospore germlings (tetrasporophytes) on出eseed 
strmgs. 
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250C， 300Cの4段階，光周期は長日 (14L:10D)，中 結 果

日(12L:12D)，短目 (10L:14D)の3段階をそれぞれ

組み合わせて12段階の各条件下で観察した。照度は全 1. 生長に及ぼす光周期と温度の影響

て20001uxとした。それぞれの藻体は培養 1週間目ご 室内培養における四分胞子体の生長をFig4に示す。

とに長さと藻体表面の水分を櫨紙でよく取り除いた後 300C では長日，中日いずれの条件下でも殆ど生長が

の湿重量を測定した。培養液には Grund改変培地を 認められなかったが，短日条件下ではわずかに生長が

用い，藻体測定時にその全量を更新した。 認められ 5週間後には藻長 5.7mm，湿重量 30mg

人工種苗は， Fig. 3に示す手順に従い，温度250C， に達したものの，他の温度条件に比べ生長量は小さく，

照度 20001ux，長日:条件下で雌性配偶体約 20gに成熟 四分胞子嚢の形成は認められなかった。 250C では長

した雄性配偶体(藻長 3-5mmのもの約50個体)を混 日および中日条件下で，既に 1週間後には四分胞子の

合して 4週間培養することによって得た。 放出が認められ，各培養条件中でもっとも早く四分胞

養成には藻長 1~5cm の四分胞子体が15個体/cm 程 子嚢の形成と胞子の放出が認められ 5週間後まで継

度着生したPレモナ糸を，約 10cmの長さに切断して 続して多量の四分胞子の放出が見られた。しかし，藻

養成篭の格段に10本ずつ結着した。養成篭にはホタテ 体は胞子を放出した部分から枯死し 5週間後には成

貝養殖用の目合4分，直径 50cm，高さ 15cmの10段 熟の遅い短日条件下のほうが大きな藻体となった。

式丸篭を用い， 1988年5月7日に青森県東通村白糠 200C では四分胞子獲の形成は各光周期条件下とも 1

(Fig. 2)の沿岸の水深 5mに設置した施設で養成を開 週間後に認められたが，胞子の放出は長日と中日条件

始しその後 1か月ごとに9月まで計4回，藻体の生 下では2週間後に，短目条件下では3週間後にそれぞ

長(湿重量)と養成篭に着生した海藻類の湿重量を測 れ認められ，藻体の大きさは250C に比べて長日と中

定した。 日条件下では大きく，短日条件下では小さかった。

150C では四分胞子嚢の形成は長日条件下では2週間

5・15官 ~r25"C 5t30官

帽

aA
E圃
}
a副
審
@
』
恒

Fig. 4. Growth oftetrasporophytes of Camtyla，制orahytnaeoi，如 undervarious photoperiods and temperatures. 
Solid circles， 14L : 10D; solid triangles， 12L : 12D; solid rectangles， 10L: 14D. Vertical bar， standard deviation; 
t， development of tetrasporangia; 1， liberation of tetraspo目 s.
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Fig. 5. Growth of female gametophytes of Campylaephora勿Ip1Uleoid，目 undervarious photoperiods and 
temperatures. Solid circles， 14L: 10D; solid triangles， 12L: 12D; solid rectangles， 10L: 14D. Vertical bar， 
standard deviation. 

後に，中日と短日条件下では3週間後に認められたが， し，各組合せ条件の中でもっとも大きな藻体となった。

胞子の放出は5週間後でも認められなかった。従って， 室内培養における雌性配偶体の生長を Fig.5に示

250Cおよび200Cにおける藻体のように胞子放出部分 す。四分胞子体とは異なり雌性配偶体は 250Cでもつ

からの枯死流失は認められず，培養期聞を通じて藻体 ともよく生長し，続いて 200C，150Cと生長量は少な

の重量が増加し続けた。特に，長日条件下ではよく生 くなった。 300C では藻体は枝の発生数が少なく，色

長し 5週間後には藻長 44mm，湿重量 430mgに達 彩も賞褐色を墨し，他の温度条件下に比べ極端に生長

Table 1. Changes of wet weight (g) per cage (Iantern net) of C，仰のIlaψhoraめItnaeoides佃 do出erseaweeds 
attached on cage. 

22 June 18 July 20 Au思1St 21 September 

Cam砂laephorahypnaeoides 530.1 1403.2 237.0 60.7 

Ulva pertusa 13.6 

Cladophora sp. 0.7 

司Idroc/athrusc/athrat凶 1.0 

Kjellmaniella crass扮lia 0.7 

Bonnemaisonia hamifera 770.7 1150.0 

Ptilota serrata 29.2 5.2 8.4 14.0 

Delesseria serrulata 2.1 

Acrosorium yendoi 10.6 

Heterosiphonia pulchra 0.5 0.3 

Laurencia pinnata 3.6 0.7 

Total 1330.0 2563.7 245.9 102.7 



Cultivation of Campylaψ'hora hypnaeoi，伽 381 

151 

側
四
馴

u
r
-
g
a
g
-
-
E
S
 

F
同
4

・

』
圃
恒
司
書

日目. N肌 Dec. 

Mon愉

Fig. 6. Changes of surface water temperature 
at cultivation site of Shiranuka， Aomori P児島cture，
in 1988. 

が遅れた。また，光周期に関してはL、ずれの温度でも

長日条件下ほどよく生長した。

これら各条件で培養した雌性配偶体に，成熟した雄

性配偶体を混合して培養したところ， 150C ではL、ず

れの光周期においても 2週間後までに褒果の形成が認

められたが，果胞子の放出は観察されなかった。これ

に対して， 250Cと200CではL、ずれの光周期において

も1週間後までに嚢果が形成され，果胞子の放出が認

められた。また， 300Cでは4週間後まで観察したが，

いずれの藻体にも嚢果の形成は認められなかった。

2. 天然海域での養成

藻体の長さ 4-5cmのエゴノリ種苗は 2-3本の枝

を持つが，それぞれの枝の先端は未だ鈎状ではなかっ

た。しかし，生長するに従って鈎状に屈曲した枝の先

端を篭の網糸に絡ませて藻体を固定させながら生長す

るのが認められた。

6月から 9月までのエゴノリの成育藻体と養成篭に

付着した他の藻体の湿重量の増減を Table1に示す。

エゴノリの湿重量は 7月に最大の 1403gとなり，そ

れ以降8月からは四分胞子の放出部分から藻体の枯死

流失が認められ，減少傾向に転じて 9月には約61g 

となった。

養成篭に付着，成育した他の藻類のうち，クシペニ

ヒパ Plilolaserralaは調査期闘を通じて着生がみられ，

カギノり Bonn棚 aisoniahamiferaは6月および7月に大

量の着生が認められたが 8月以降にはほとんど流失

した。その他の穣類は極く短期間に少量着生しただけ

であった。

考察

エゴノリの生産対象となる藻体は夏季に大型となる

四分胞子体である。従って，養殖には大量の果胞子を

得て，果胞子発芽体を種苗とする方法を用いることに

なる。エゴノリの雌性配偶体は天然または室内培養い

ずれの条件においても四分胞子体より遥かに小さい媛

小体から成熟するため(NAKAMURA1965，能登谷1979)， 

1雌性配偶体には数個の嚢架が形成されるだけで，そ

れら嚢果の 1個から放出される果胞子の和は数十個~

百数十個程度(能登谷 未発表)であるため，種苗生

産のために使用するには少なすぎる。そこで，本実験

では雌性配偶体のみを分離培養することにより大型の

雌性配偶体を得，これを 20oC-250Cで雄性配偶体と

混合培養することによって多数の嚢果を短期間に形成

させ，採商に必要，十分な量の果胞子を一度に得るこ

とができた。

エゴノリはホンダワラ類の枝などに絡みついて成育

する特性を持っている。採苗操作で撚糸上に付着した

果胞子は一定期間の培養によって長さ数 cmの藻体に

生長するが，鈎状の枝を形成しなL、。しかし，その大

きさまでは付着器によって撚糸上から離脱することな

く生長する。その後，天然海域で養成すると，生長す

るに従って枝先端に鈎が形成され，養成篭の網糸上に

絡み付き，かなりの藻体量にまで達した。したがって，

エゴノリ養殖には本研究で用いた養成篭の様に藻体を

流失させることなく，また鈎状枝の絡みつきやすい基

質が必要と考えられる。

養成篭中の藻体の量は 7月までは増加したが 8月

以降は減少傾向となった。これは8月以降に養成場所

の水温が急に上昇し， 200C を越えることもあったた

め(Fig.6)，四分胞子体の四分胞子放出部分からの枯死

流失が始まったことによるものである。これと同様の

ことは本実験における四分胞子の生長に及ぼす温度の

影響や能登谷 (1979)の室内培養実験の結果からも明

らかである。

最近，ウミゾウメン(四井 1989)やムカデノリ(右

回 1988)で試みられているように撚糸に栄養体の組

織を直接付着させ，その再生による栄養繁殖を利用し

た簡便な養成法が報告されているが，エゴノリについ

ても今後更に簡便な養成法を検討したい。
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Talarodic秒'ontilesii ENDLICHER 

Key ln伽陥rds: Chlorophyta-H ydroclathrus-H. c1athratus-Ph倒的，taーTalarodictyon-T.
tilesii-Tilesius 
DoばrM. Sinkora， National Herbarium OJ Vic，ωria， South Ya"a， Vic. 3141， Aωtralia 
MichaelJ. H勿2ne，D，ゆ'arlment0/ Biology and Herbarium， University ~川lich信'an，Ann Arbor， Ml ~8109， 
U.S.A. 

The discovery of syntype material of 

Talarodictyon tilesii ENDLICHER in MEL is of in-

terest to algal taxonomists， since it clears up 
the identity of this poorly known taxon. The 

status of the genus Talarodictyon has been an 
enigma ever since it was first described by 
ENDLICHER (1843). ENDLICHER'S accou凶 was

reasonably detailed， including the words 
“Ulva reticulata， saccata..." and “viridis'¥ 
ENDLICHER credited the description to un-

published notes by the alga's collector 

TILESIUS along with TILESIUS' illustration then 

deposited in the herbarium of A.W.E.T. 
HENSCHEL (1790-1856)， physician and Pro-
fessor of Botany in Breslau (Wroclaw)， then 
Prussia， now Poland. W.G. TILESIUS 
(ANON. 1857)， along with G.H. LANGSDORFF 
(LINDEMANN 1885)， served as surgeon， 
naturalist， and artist from 1803-1806 on a 
voyage of circumnavigation of the globe made 

by VON KRUSENSTERN (LASEGUE 1845， 
BROCKHAUS 1894). The specimen was col-

lected by TILESIUS in the dri負 followingan 

underwater volcanic eruption while the ship 
was anchored in Nagasaki Harbor in April， 
1805. lt was reportedly cast up along with 
various other seaweeds. 

KUTZING (1849) repeated verbatim 

ENDLICHER'S description of Talarodictyon， and 
he also indicated (with“v. ic.") that he had 
seen the original illustration. But the 
specimen of T. tilesii presumably had disap-
peared shortly a氏erENDLICHER'S descrip-

tion. KUTZING placed the genus in his family 

Anadyomenaceae (KUTZING 1843， 
“Anadyomeneae勺， while at the same time 
designating it as a “Genus maxime 
obscurum!" . Other workers， such as GRA Y 

(1866)， gave occasional mention to Talarodic・
tyon but without providing any new in-

sights. MARTENS (1868) continued to list the 
genus in the Anadyomenaceae. WILLE 

(1890) rega吋ed Talarodictyon as a 
“Zweifelhafte Gattung"， assigning it to the 
Valoniaceae next to A仰の'omene. lts place-
ment in the Anadyomenaceae， albeit with a 
query， was followed by EGEROD in contem-
porary works (FARR et al. 1979)， whereas 
DEToNI (1889) placed it in the 
Cladophoraceae， subfamily Microdictyeae， 
again as a “genus maxime obscurum". Y et 
despite its having been described from 
southern ] apan， this taxon has not been in-
cluded in checklists for this region (0臥 MU臥
1932， YOSHIDA et al. 1985). 
TILESIUS' original manuscript notes and 

the unpublished plate of Talarodictyon tilesii 
with a label in F.K. MERTENS' hand have 

been located among the SONDER collections 
deposited in the National Herbarium of Vic-

toria (MEL). The handwritting of the plant 

name on the label has been recognized by 
Mag. C. RIEDL-DoRN (Naturhistorisches 
Museum Wien) to be that of E. FENZL， who 
started his career as assistant to ENDLICHER 

(KANITZ 1880). TILESIUS' MS description is 

on the reverse side ofthe plate. More impor-

tantly， the actual algal specimen has also been 
found. How this material came into the 
SONDER herbarium has not been established. 
The Type specimen is MEL 501457， legit 
TILESIUS， Nagasaki Harbor， ]apan. The 
plate of Talarodictyon tilesii ENDLICHER (Fig. 1) 
is somewhat olive-green， rather more green 
than yellow， but a dark green， not the grass-
green ofan Ulva. Dr. C. CLEMENTE， Curator 
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Fig. 1. Hand-coloured soft-ground etching of 
Talarodictyon lilcsii in MEL. 

of Prints and Drawings， National Gal1ery of 
Victoria， Melbourne， has iclentifiecl the plat巴
as a hand-colou1'ed soft-grouncl etchi月 (BRUN-

NER 1962， GRIFFITHS 1980). 

An examination of the specimen itself (Fig 

2) 1'ev巴alecl the presence of plu1'ilocula1' 

spo1'angia， which demonst1'ates conclusively 
that it is not a green alga as has been formerly 

thought but a brown alga. Its generic assign-

ment is with均droぬthrusBORY (1825). 1'he 
alga has the normal color of a slightly bleach-

ecl cl1'ift collection of巧droclathrus. Both icon 
and specimen exhibit a sheet pe1'fo1'atecl by a 

dense arrangement of holes， ranging f1'om 
small to large， ve1'y simila1' to a specimen of 
Hydroclathrus clathratus depictecl by WYNNE 

(1981， Fig. 2.7). 1'he next question is: 1'0 
which species of均Idroclathruscloes it belong? 
With the recent clesc1'iption of Hydroclatlzrus 
tenuis f1'om the South China Sea by 1'SENG 

ancl Lu BAOREN (1983)， two species of 
尺ydroclathrus are now 1'ecognizecl. 

めdro山 thrω ぬthratus(C. AGARDH) HOWE， 
the type of the genus， is known to be widely 

clistributecl in warm temperate and tropical 

seas (HOWE 1920). Although 1'SENG and Lu 

BAOREN made no reference to SONDER (1871)， 

in his wo1'k on tropical Aust1'alian algae 

SONDER used the same epithet tenuis to 

describe a new va1'iety of 均droぬthrus
clathratus from Cape York and the Gulf of 

Carpente1'ia. SONDER'S varietal 1'ype is 

deposited in MEL. SONDER'S va1'iety was 

initiaIly accepted (GRUNow 1874) but has 

subsequently come to be 1'ega1'ded within 

the synonymy of H. clathratus (e.g.， LEWIS 
1985). Anothe1' coincidental usage of te即日 IS

that by HARVEY， who distributed 
“めのoclathrus叩 lcellatusvar. tenuis" as N o. 5 
in his Fri巴ndly Islands Exsiccatae. 1'his 

variety was not ever validat巴dby HARVEY， 

but two specimens in MICH and on巴inMEL

are identifiable as司ydroclathrustenuis 1'SENG & 
Lu BAOREN 

Colo1'ed plates of均droclathrustenuis ancl H. 
clathratus a1'e p1'esentecl in 1'SENG 's (1983) 

'Common Seaweeds of China". 1'SENG and 

Lu BAOREN (1983) distinguished H. tenuis 

f1'om H. clathratus by the comparatively softer， 
much more slender texture of the fo1'mer and 

by anatomical differences: thinne1' membrane 

(250-300μm thick vs. 600-800μm thick in H. 

clatlzratus); sm al1巴l'medul1ary ceIls (70-80μm 

diam. vs. 100-130μm diam.); and its longer 

plu1'ilocula1' organs (22-25μm long vs. 10-

15μm long). Fo1' southern Aust1'alian 

material of H. clathratus， WOMERSLEY (1987) 
report巴dthe length of plurilocular organs to 

be 15-20μm， a range intermediate in com-

pa1'ison with the measurements given by 

1'SENG and Lu BAOREN. Our examination of 

the typ巴specimenof Talarodictyon tilesii show-

ed medullary cells to range 60-130μm ln 

diamete1' and the plurilocula1' sporangia to be 

mostly uniseriate， comp1'ised of 3-7 cells 
We concluded that the most reasonable assign-

ment is巧droclathrusclathratus. Consequent-
l y， Talarodicりont的siiENDLICHER (1843) is to 

be regarded as a junior taxonomic synonym 

of H. clathratus. 
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D.M.81阻 O貼*. M.J. WYNNE料 Talarodic砂'ontilesii ENDLlCHERの正体

Talarodic，砂'ontilesiiの標本 (syntype)が記載原稿ならびに未発表の図版とともにピクトリア国立標本館 (MEL)の

SONDERコレクションの中から見つかり，分類学的な検討を行なった。本積は ENDLICHER(1843)によって記載さ

れ，標本は W.G. TILESIUSが長崎港で1805年4月に海底火山噴火後の打上げの中から採集したものである。標本

の藻体には複子嚢があり，緑藻ではなく褐藻である。均，droclathrus (カゴメノリ属)に所属すべきものと判断され，

図版および標本とも H.clathrat山(カゴメノリ)によく似ていた。髄細胞は直径60-130μmであり，複子褒はほと

んど単列で3-7細胞からなることから，Talarod，お.tyontilesii はめ，droclathrusclathratω であるとするのが最も妥当と

の結論となった。(*National Herbarium ofVictoria， South Yarra， Vic. 3141， Australia;帥 Departmentof Biology 

and Herbarium， University of Michigan， Ann Arbor， MI 48109， U.S.A.) 
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Masahiro NOTOYA and Yusho ARUGA: Tissue culture from the explant 

of stipe of Eisen白 bicyclis(K.JELLMAN) SETCHELL 

(Lamin~riales ， Phaeophyta) 

K汐lndex陥 rrJs: Eisenia bicyc1is-Phaeot，勿1mーlissue印 llu開.
Masahiro Nolりaand yi出hoA時'a，L抑制的 of均四lψ To，伊 Univer.均 ofFisher.ie，ιKo棚 -4，
Mi:臨to-/cu， お帆 108jatan

There have been reports of tissue culture in 
eleven species of Laminariales (SAGA et al. 

1978， FRIES 1980， FANG et al. 1983， SAGA and 
SAKAI 1983， YAN 1984， LEE 1985， POLNE-
FULLER et al. 1986， POLNE・FULLERand GIBOR 
1987， NOTOYA 1988， HEATHER et al. 1989， 
NOTOYA and ARUGA 1989) (cf. Table 1). 
Among them it is repo口edthat in Laminaria 

japonica， Undaria pinnatがda(FANG et al. 1983， 
YAN 1984) and Ecklonia cava (NOTOYA and 
ARUGA 1989) sporophytes developed direcdy 
from callus which was formed from excised 

tissues， whereas in three species of Laminaria， 
L. digitata， L.めIterborea(FRIES 1980) and L. sac-
chrina (LEE 1985)， expl組 tsformed callus and 
the callus differentiated into aposporous male 

and female gametophytes， from which were 
formed sporophytes by fertilization. In L. 
angustata， SAGA et al. (1978) reported that a 
single cell of the callus-like structure formed 

from a long-term cultured sporophyte blade 

developed to a sporophyte. 
In this paper， we describe the culture of 
tissue excised from the stipe of Eisenia bicyclis 

(KJELLMAN) SETCHELL. 
A sporophyte of Eisenia bicyclis was collected 

at Enoshima， Kanagawa Prefecture， on July 
23， 1989. Tissues were excised from the 
stipe. The surface was cle姐 edup with paper 

towels. The sterilization procedures ofthe ex-
plants for tissue cultures were the same as 
described in a previous repo此 (NOTOYA

1988). 
Solid and liquid culture media were 

prepared using I;I.rtificial seawater“Jamarin 
S" (Jamarin Laboratory) enriched with PESI 
medium (TATEWAKI 1966). For the solid 
medium was used 1.5% bacto・agar(Difco 

Laboratories) in 60 X 10 mm  Petri dishes. 
The cultures were incubatecl at 2000 and 
500-1000 lux or at 1500 and 10000-12000 lux. 

The illumination was supplied by cool white 
fl.uorescent lamps under a photoperiod of 

14L:10D. The liquid medium was renewed 
at one week intervals. 

The explants of tissue from the stipe were 
cultured on the solid medium for a month at 

2000 and 500-1000Iux. Filamentous cells 
began to grow on some explants in 1-2 weeks， 
and within 3 weeks they were observed on 

most explants. Massive filamentous cells 
were formed mainly on the medullary part 
(Fig. 1， A). Their development was mor-
phologically very similar to those仕omtissues 

of Ecklonia stolon俳ra(NOTOYA 1988) and E. 
cava (NOTOYA and ARUGA 1989) (Fig. 1， B). 
These filamentous callus-like cells became 
gradually long and dense. Then， the tissues 
with the filamentous callus-like cells were 

transferred into the liquid medium and 
cultured at 1500 and 10000-12000 lux or 
2000 and 500-1000 lux. Massive filamentous 

cells grew slowly at 1500 and 10000-12000 
lux in the liquid medium. These cells had 

very few， small pigments (Fig. 1， 0)， and 
their color was white or pale yellow. 
After four months in liquid medium， a p町t
of these massive filamentous cells was cut off 
from the original tissue， and cultured further 
under the same conditions. After another 
week， color of some cells of the massive 
filaments changed to yellow or brownish 
yellow， and shape of such cells became 
globular. N ext week， some of the globular 
cells became more brownish and blade-like 
structures were observed after transverse cell 
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Fig. 1. Tissue culture from the stipe explant of E山 niabicycLis (KJELLMAN) SETGHELL. (A) Filamentous 
callus-like cells formed on the explant mostly at medullary part one month afler on the agar plate. (B) An enlarged 
part of the developed filamentous callus-like cells. (C) Pigmenls in developed filamentous callus-like cells. (D) lni卜-
li凶凶a剖1stage of bl均a紅吋仁de-lik叩epμ3升lan川tけlet凶sdeveloped 1'，白1"0印叩mcallu凶I叶sト什凶-引like
lrr陀egu川la剖1"cell dωli川VIS剖1旧ons.(F) & (G) One cell 01" al"l"anged celllines on the apex of the blade-like plantlet. (H) A c1ump 
of callus with blade-like I市 nt!elssix months aflel" in出el
。nthe lip of a blade 一-lik屯叩eplantlet 

divisions (Fig. 1， D). Thus， the initial stage 
of blacle-Iike plantlets developed from callus-

like cells was similar to that observed in 

Eckloπia cava (NOTOYA and ARUGA 1989). 

From the blade-Iike cell mass were form巴dir-

regularly shaped blade-like sporophytes by 

repeated transverse， longitudinal or irr巴gular
cell divisions (Fig. 1， E). 
There were two types of cells at the apex of 

these plantlets， one cell or arranged lines of 
some cells (Fig. 1， F and G)ー Theseapex 
cells w巴redistinguished from the blade-like 

cells by pigment content in th巴cell.They did 

not hav巴 somany pigments， and were more 
faint in color than the blade-Iike cells 

After the culture for six months in the Ii-

quid meclium， the clump of cal1us with blade-
Iike plantlets (sporophytes) grew to about 

3 mm  in d山 町 ter(Fig. 1， H). Transparent 
rhizoidal cel1s were observed at th巴tipof thes巴

lr陀 gularplantl巴ts(Fig. 1， 1). 

The filamentous callus-Iik巴 cellsformed at 

200C and 500-10001ux did not differentiate 

into blade-Iike plantlets within seven months 

of culture in the liquid medium. 

From th巴 aboveresults， it seems that Iight 
intensity and/or temperature are very impor-

tant factors for differentiation of callus into 

blade-like plantl巴t.

Blade tissues were used for the tissue 

cu1ture of E. cava and most of other 

Laminariales species in which callus differen-

tiated directly into blade-like plantlets 

(sporophytes) (FANG et al. 1983， SAGA et al. 

1978， YAN 1984， NOTOYA and ARUGA 1989) 
(Table 1)ー In this study， however， stipe 
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Table 1. Results of tissue cultures in Laminariales seaweeds. 

Species Tissue Result Reference 

Ecklonia stolon併問 Blade Callus NOTOYA 1988 

E. stolo吋era Stipe Callus NOTOYA 1988 

E. sω.lonifi町a Haptera Callus NOTOYA 1988 

E. cava Blade Callus→Sporophyte NOTOYA & ARUGA 1989 

E. radiata Stipe Callus HEATHER et al. 1989 

五量得iamenziesii Stipe Callus POLNE-FuLLER & GIBOR 1987 

Eisenia bicyclis Stipe Callus→Sporophyte Present study 

Laminaria angustata Blade *Callus→Sporophyte SAGA et al. 1978 

L. angustata Stipe Callus SAGA & SAKAI 1983 

L. digitata Blade Callus→♂♀→Sporophyte FRIES 1980 

L.わIPerborea Blade Callus→♂望→Sporophyte FRIES 1980 

L. japonica Blade Callus→Sporophyte FANG et al. 1983 

L. japonica Blade Callus→Sporophyte YAN 1984 

L. saccharina Stipe Callus→♂♀→Sporophyte LEE 1985 

Macrocystis史'Yrifera Stipe Callus POLNE-FuLLER et al. 1986 

Undaria pinnati.fida Blade Callus→Sporophyte FANG et al. 1983 

U. pinnatがda Blade Callus→Sporophyte YAN 1984 

* Callus-like structure formed from cultured sporophyte blade. 

tissues were used; from these tissues the 

filamentous callus was formed and the callus 

differentiated into plantlet like the 

sporophyte. This result suggests that cells of 

the stipe tissue possibly have totipotency in 

Eisenia bicyclis. 

1t was shown in this study that callus cells 

from the explant of Eiseni・'abicyclis， in a similar 
way as in Ecklonia cava (NOTOYA and ARUGA 

1989)， Laminaria japonica and Undaria pin-
nati.fida (FANG et al. 1983， YAN 1984)， direct-
ly differentiated into new sporophytes without 

forming aposporous gametophytes. This sug-

gests the application of callus cells to 

micropropagation in these species. 

References 

FANG， Z.， YAN， Z. and WANG， Z. 1983. Some 
preliminary observations on tissue culture in 

Laminaria japonica and Undaria pinnati.fida. Kexue 
Tongbao 28: 247-249. 

FRIES， L. 1980. Axenic tissue culture 仕'om the 
sporophytes of Laminaria d，なitataand Laminaria勿IPer-
borea (Phaeophyta). J. Phycol. 16: 475-477. 
LEE， T. 1985. Aposporous gametophyte formation in 
stipe 回 :plants from Laminaria saccharina 

(Phaeophyta). Bot. Mar. 28: 179-185. 

HEATHER， J.L.， MCCOMB， J .A. and BOROWITZKA， M.A. 
1989. Tissue culture of Ecklonia radiata 

(Phaeophyceae， Laminariales): effects on growth of 
light， organic carbon source and vitamins. J. Appl. 

Phycol. 1: 105-112. 
NOTOYA， M. 1988. Tissue culture from the explant of 
Ecklonia stolonifera 0砧.MU貼 (Phaeophyta，
Laminariales). Jpn. J. Phycol. 36: 175-177. 

NOTOYA， M. and ARUGA， Y. 1989. Tissue culture from 
the explant of Eklonia ω'a KJELLMAN (Laminariales， 
Phaeophyta). Jpn. J. Phycol. 37: 302-304. 

POLNE・FULLER，M.， SAGA， N. and GIBOR， A. 1986. 
Algal cell， callus， and tissue cultures and selection of 
algal strains. Nova Hedwigia 83 (Be也よ 30-36.

POLNE・FULLER，M. and GIBOR， A. 1987. Calluses and 
callus-like growth in seaweeds: induction and 

culture. Hydrobiologia 151/152: 131-138. 

SAGA， N.， UCHIDA， T. and SAKAI， Y. 1978. Clone 
Laminaria from single isolated cell. Bull. Jap. Soc. 

Sci. Fish. 44: 87. 
SAGA， N.佃 dSAKAI， Y. 1983. Axenic tissue culture and 
callus formation of the marine brown alga Laminaria 
angustata. Bull. Jap. Soc. Sci. Fish. 49: 1561-1563. 
TATEWAKI， M. 1966. Formation of a crustaceous 
sporophyte with unilocular sporangia in Scytosiphon 
lomenta巾.Phycologia 6: 62-66. 

YAN， Z. 1984. Studies on tissue culture of Laminaria 
japonica and Undaria pinnati.fida. Proc. Int. Seaweed 
Symp. 11: 314-316. 



390 NOTOYA， M.組 dARUGA， Y. 

能登谷正浩・有賀祐勝:褐藻アラメの組織培養

アラメ EisenItJbicyclis (均ELLMAN)SETCHELLの茎状部を用いて組織培養を行なった。寒天培地上で 200C.500-

10001ux (14L:10D)で約1か月間培養したところ，糸状のカルス様細胞の形成が認められた。これら組織片のつ

いた糸状のカルス様細胞塊を液体培地に移し， 150C・10000-120001ux(14L:10D) または 200C・500-10001ux

(14L:10D)で培養したところ，前者の条件下では糸状のカルス様細胞は色素体の多い球形の細胞に発達し，それ

らの細胞から葉状体(胞子体)への分化が認められ， 6か月後には仮根様細胞の形成まで認められた。しかし後

者の条件下では葉状体への分化は認められなかった。 (108東京都港区港南←5-7 東京水産大学藻類学研究室)
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大葉英雄:日本の水族館におけるイワヅタ類の展示

Hideo OHBA: Exhibition of Caulerpa plants in J apanese aquaria 

Key lndex Words: aquarium-Caulerpa-Chlorothyta-exhibi・'tion.

Hideo Ohba， Laboratり 01Seajarming， Tokyo University 01 Fisheries， Konan-4， Minato-ku， To，わ10，108 
Jatan 

最近，園内の水族館において，海産緑藻イワヅタ類

Caule仰 (Caulerpales，Chlorophyta)の生態展示が盛ん

に行われるようになってきた。これは海産動物の展示

が海藻のような大型植物のまったくない，自然とは異

なった水槽内て-行われていた状態を改善するものであ

る。かつて海藻を模した人造物を水槽内に配置した時

期もあったが，それは展示生物の棲む天然の景観を演

出することにはならず，逆に不自然な状態を印象づけ

た。イワヅタ類のような生きた海藻の水槽内の生育管

理が可能になったことにより，以前に比べ，より自然、

な環境下での海産動物の展示が可能となった。展示さ

れている種類も豊富であり，中には本邦には分布して

いない種類もある。そこで，全国の水族館におけるイ

ワヅタ類の展示状況を調べるために，日本動物水族館

協会に所属している全水族館 (75館)にアンケートを

依頼し，展示に用いられているイワヅタ類の種類，展

示目的・方法などの情報を収集した。その結果をここ

に報告する。

アンケートは1989年 7 月 ~8 月に実施した。アン

ケート項目は，①イワヅタ展示の有無，②展示してい

るイワヅタの種類，③採集場所あるいは購入先(社名

[業種]，輸入品の場合，輸入先の国名)，④導入した

年月日，⑤展示の目的，⑥展示水槽の種類，⑦展示量，

③補充回数(回/年)，⑨展示による効果，⑮展示上

あるいは生育管理上の問題点，⑪今後の展示の継続に

ついてであった。アンケート回収数は67館(回収率

89%)で，このうちイワヅタ類を展示したことのある

水族館は20館(約30%)あり，現在も展示を継続して

いる水族館は13館(約19%)であった。

20館で展示に用いたイワヅタ類は12種類であった

(Table 1， Figs. 1-8， 10-13)。一部のものを除いて，種

の同定は各水族館による。 Cauleψatrolちんra(Fig， 1)，へ

ライワヅタ (Fig.2)，フサイワヅタ (Fig.3)などがよく

展示に用いられている。最もよく展示されている C，

trol併用は，本邦には分布しておらず，輸入業者など

を通して原産地(大西洋，地中海など)から圏内に輸

入されたものである。なお，イワヅタ類は形態的に似

たものが多く，例えばこの12種類の中では，①C.tro-

liferaとイワヅタ，また②タカノハヅタ (Fig.4)とイチ

イヅタ (Fig.5)およびクロキヅタ (Fig.6)はそれぞれ

よく混同される種であり，種の同定には注意を要する。

実際，本調査でもイチイヅタをタカノハヅタと同定し

ている例が，送付されてきたイワヅタの写真から判断

された。

各水族館でのイワヅタ類の入手方法は，①鑑賞魚等

販売庖より購入(回答数12館:C.ρrolifera，へライワヅ

タ，ピャタシンヅタ，スリコギヅタ，センナリヅタ，

タカノハヅタ，イチイヅタ !lロキヅタ)，②各水族

館間での生物交換(2館:C， trolグ-era，フサイワヅタ)， 

③水族館周辺の海岸で採集(2館:へライワヅタ，フ

サイワヅタ，スリコギヅタ，エツキヅタ)，④流入海

水からの自然発生(1館:へライワヅタ，スリコギヅ

タ，タカツキヅタ，コケイワヅタ)で，約70%の水族

館が鑑賞魚等販売広から購入している。聞き取り調査

によれば，鑑賞魚等販売庖では，上記の他に c
macrodisca (Fig. 9)を扱っている。 C.macrodiscaはインド

ネシア，フィリピンに分布する種であり，本邦からは

その生育に関する報告がないので，やはり C.prolijもra

と同様に海外より輸入されたものと考えられる。なお

C， macrodiscaは，今のところ鑑賞魚等販売庖で販売さ

れているだけで，水族館での展示はまだ行われていな

L 、。

イワヅタ類の展示の開始年は，①1987年(7館)， 

②1988年 (3館)，③1986年， 1989年， (各2館)， 

④1981年， 1984年， 1985年(各 1館)で，特に1987年

以後に盛んになってきている。また圏内の水族館での

C. trol俳mの展示は， 1984年から開始されている。

イワヅタ類を展示水槽内に導入した目的は，①より

自然に近い景観を水槽内に作り出すこと (12館)，② 

水質の改善，安定化として(2館)，③展示動物の餌
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Table 1. Species of Cauleゆaexhibited in J apanese aquaria. 

Species 

Caulerpa prol扮ra(Forsk.) Lamo叫roux

C. brachypus Harvey 

C. okamura Weber van Bosse 

J apanese name 

(8 )* 

へライワヅタ ( 7 ) 

フサイワヅタ (6 ) 

C. cupressoides (Vahl) C. Agardh var. cψ附 soides

C回問C抑制 (Forsk.)J. Agardh v訂 laetevirens

ビャクシンヅタ ( 4 ) 

(Mond.) Weber van Bosse スリコギヅタ (4) 

C. sertularioides (Gmel.) Howe f. 10匂伊四(J.Ag.) Collins 

C. racemosa varιlavifera (Turn.) Weber van B田町

タカノノ、ヅタ (4) 

王macrophysa(Kutz.) Weber van Bosse センナリヅタ ( 2 ) 

C. s抑ι印al，伊4戸μ?陪lell
var. int，町mediaWeber van Bosse クロキヅタ ( 2 ) 

C. racemosa var. peltata (Lamx.) Eubank タカツキヅタ ( 1 ) 

C. racemosa var. chemnitzia (Esper) Weber van Bosse 

C. tax仰ia(Vahl) C. Ag訂 dh

エツキヅタ

イチイヅタ

( 1 ) 

( 1 ) 

C 凶ebbianaMontagne f. tomentella (Harv.) Weber van Boss沼 コケイワ・プタ ( 1 ) 

* Number of aquaria e泣討bitingCauめ世as.

料として (2館)，④展示動物休息場として(1館)， 

⑤イワヅタ類そのものを見せるため(1館)などであ

った。約70%の水族館が，展示水槽内の環境をより自

然に近いものにすることを目的としていた。イワヅタ

そのものを展示することを目的とした例ではへライワ

ヅタ，ビャクシンヅタ，センナリヅタ，クロキヅタ7J-

用いられていた。

イワヅタ類を展示水槽内に導入した効果について，

①より自然に近い環境が作出でき，展示上の演出効果

が上がった(14館)，②展示動物の休息場となり，動

物が滋ち着いた (4館)，③水質の浄化・安定化に対

する効果があった(2館)とL、った回答があり，天然

海藻の水槽内導入の効果は高いようである。一方，イ

ワヅタ類を他の海産動物と一緒に展示することによっ

て，次のような問題点も生じている。それは①イワヅ

タ類の藻体に付着し水槽内に導入された動植物が繁殖

し，当初の目的を達成することができなかった(2館)， 

②イワヅタ類が繁茂し過ぎて，本来の展示対象物を被

ってしまった(1館)，③イワヅタ類の生育を保つた

めに，水槽底面の清掃や魚病治療用の投薬ができなく

なった(1館)などである。

イワヅタ類の生育管理上の問題点あるいは留意点に

ついては，①水槽内の水温や照度がイワヅタ類の生育

条件に合わず，枯死してしまう場合が多いので，生育

環境条件をある程度厳密に制御する必要がある(9 

館)，②イワヅタ類の藻体上に着生し，繁茂しやすい

動植物(イソギンチャク類，珪藻類)が，イワヅタ類

に付着し，藻体を汚したり枯死させたりするため，そ

れらを繁殖させない対策が必要である(7館)，③草

食動物，縄張りを持つ習性の魚類および砂底に潜る習

性の魚類と一緒に展示することは避ける (3館)とL、

った回答が寄せられた。

水族館の展示に適したイワヅタ類の水槽内環境条件

は，まだ充分に理解されていないようであり，生育管

理自体に苦労している水族館も多い。例えば，水槽内

の水温および照度の変化によって，展示中のイワヅタ

類がすべて枯死してしまったという回答が 7例あっ

た。特に水温に関しては，①C.proliferaは 180C以下

の低温になると枯死，②タカノハヅタは 300C以上の

高温になると枯死，③クロキヅタおよびへライワヅタ

は230C以上になると成熟し，配偶子を放出して枯死

するなどといった回答が見られた。こうしたことから，

イワヅタ類の生育管理には対象種の分布域と天然にお

ける生育条件をよく把撮し，一緒に展示する動物の生

育条件も考慮した上で，種の選定および水槽内の環境

条件の設定を行う必要がある。

現在，イワヅタ類を展示している水族館は，すべて

今後も展示を継続して行く計画をもっており，さらに

将来展示を予定している水族館も 4館あった。水族館

でのイワヅタ類の生育管理は，水槽内の環境条件さえ

整えばそれほど難しいと恩われないので，今後多くの

水族館においてイワヅタ類をはじめとする海藻展示が



Caulertas in ]apanese aquaria 

Figs. 1-13. Photos of Caulerta species 
1. C. trolijcra from Villefranche in France (SAP 037698). 2. C. brallch.ytωfrom Shishikui， Tokusima Pref. 3. C 
okamura from 1waya， Hyogo， Pref. 4. C. sertularioides f. IOllgψes from Nosoko・zaki，Ishigaki 1sl.， Okinawa Pref. 5 
C. taxijolia from Ayamaru-misaki， Amami-o帥sl仙h川l汀m叩ma，K匂a勾叩g伊os出hi刊imaPわref. 6. C. 5ca印al，伊抑hμel.砂l九Uψij扮(OTmi日5川 口附t

393 

Shi，川1汀manePref. i. C. rac印'cmo町5avar. clauijera f. macrotl.リsafrom Kabira， 1shigaki Isl. 8. C. raccmosa var. lacteuirens 
from Ivluroto-misaki， Kochi Prer. 9. C. macrodisca from a shop of aquarium fishes in Tokyo. 10. C. racemosa var 
teltata from Ayamaru-mis泊三i，Amami-oshi，ηa. 11. C. racemosa var. chcmnitzia from Tamatori-zaki， Ishigaki Isl 
12. C. Clψrcssoides var. cutrcssoides from Hirano， Ishigaki Isl. 13. C. wcbbiana r. tomentella from Ushuku， Amami・
oshima 
Figs. 3， 8， 9， and 13 are living specimens and olhers are herbarium specimens. Scale: 10 mm  
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盛んになり，より自然な条件に近い展示水槽がふえる 深謝する。また，アンケートにご協力頂いた水族館に

ことを期待している。最後に海外から喜多入された動植 お礼申し上げる。一部のイワヅタ類の標本を提供して

物そのもの，あるいはそれと共に運び込まれた生物が 下さった神戸大学理学部附属臨海実験所の榎本幸人教

日本国内で自然繁殖することによって生態系を乱すこ 授，並びに東京水産大学の塩津憲君にも感謝の意を表

とがあるので，海外からの動植物の移入には充分注意 する。

を払う必要があることを付記しておく。 (108東京都港区港南4-5-7

本稿を作成する機会を与えてくださり，さらに本稿 東京水産大学資源培養学講座)

のご校閲を賜った北海道大学理学部の吉田忠生教授に
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日本藻類学会第5回ワークショップ:海藻採集会参加記

The 5th J apanese Society of Phycology Workshop 

The 5th ]apanese Society of Phycology 

Workshop was held after the 14th ]apanes巴

Society of Phycology Symposium ended 

March 30， 1990 at Kobe Univeristy. The 

workshop was h巴ldat the Marine Biological 

Station of Kobe Univer叫yat Iwaya， Awaji 

cho， Tsuna-gun， Hyogo Ken， from March 31 

to Apri12， 1990. The main objective was col-
lection of seaweeds in the Seto Inland S巴a.

れlorkshop coodinator was Dr. Sachito 

Enomoto， Marine Station Director who was 

assisted by Dr. Tadao Yoshida (Hokkaido 

Univ.)， Dr. Michio Masuda (Hokkaido 
Univ.)， Dr. Tetsuro Ajisaka (Kyoto Univ.) 
and Dr. Hideo Ohba (Tokyo Univ. of 

Fisheries) 

There were 11 participants: Shogo Arai 

(Seweed Research Lab)， ]iro Tanaka (Na-
tional Science Museum)， Miyuki Maegawa 

(Mie Un肌)，Tadahide Noro (Kagoshima 
Univ.)， Isao Tsutsui (Kochi Univ.)， Chr凶 me

A. Orosco (Kochi Un肌)， Mitsunobu 
Kamiya (Tsukuba Univ.)， Daisuke Honda 

(Tsukuba Uni山v.川.)，Kou山ichi吋iNak王amおsr由hi討i(Tokyo 
Univ.)， Pat位tn氏Cl凶a L. G. Kodaka (Tohoku 
Univ.) and Ma出safu山lmilim口ma(Nagasaki Uni肌1

Upon arriva剖1a引t日tt出h巴Marin巴S釦ta幻tlωonin late 

afternoon of March 30， some of the par-

ticipants went along the coast of I waya and 

Fig. 1. Workshop participants and marine 
station staff in Yura， Awajima 

collected some drift algae. 

The group went out to Takeshima and 

Kameshima Islands on board the 8.5 t 

research vessel， Onokoro on March 31. Col-
lected seaweeds were processed and identi-

fied. 

The scheduled trip to Bisanseto on April 1 

was cancelled when the boat had to turn back 

to the Marine Station due to very thick fog 

Inst巴ad，collcection was done in Yura along 
the southeast coasts of Awajishima. The in-

tertidal area provided a wide assortm巴ntof 

algae. It was also the site of commercial col-

lection and drying of the agarophyte， 

Gelidium.. Discussions and comparions of the 

Seto Inland Sea samples with those of other 

areas in] apan continued well into the night 

The weather had considerably improved 

the next day (April 2) to push through with 

the trip to Bisanseto. Ulva， Sargassum.， 

Gracilaria and other species abounded in 

Megashima Island. Som巴 endemicspecies 

were also collect巴d

A total of 107 species belonging to 70 

gen巴reawere collected. These were 

Chlorophyceae (10 genera， 14 species)・
Collinsiella cava， Ulothrix sp. ，λ1onostrom.a 
nitidum.， Blidingia m.inim.a， Ulva coπ!globta， V. ter 

Fig. 2. Participants on board “Onokoro" 
returning from the collection trip to Bisanseto 
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tusa， Cladophora opaca， C. sakaii， Valonia 
macrophysa， Bヮopsisplumosa， B. sp.， Caulerta 
okamurae， Codium divaricatum， C. fragile 

Phaeophycae (20 genera， 31 species): 
Ec拘ωψωsp.，Patenfussiella kuromo， Ishige 
okamurae， I. sinicola， Leathesia di俳rmzs，
Petrostongium rugosum， Coltomenia bullosa， C 
sinuosa， Petalonia fascia，兵ytosithonlomentari九
Punctaria sp.， Cutleriaりilindrica，Desmarestia 
viridis， Undaria pinnatiftda， Ecklonia cava， E. 
kurome， Dic沙otterislatiuscula， D. troliβra， D. 
undulata， Dictyota maxima， Dilothus okamurae， 
Pachydic汐oncoriaceum， Statoglossum taciftcum， 
Hizikia fusiformis， Sargassum filicinu夙 S.
hemiPhyllum， S. horneri， S. micracanthum， S. 
muti，ωm， S. ringgoldianum， S. thunbergii. 

Rhodophyceae (40 genera， 62 species): 
Bangia atrotuψurea， POψわIra dentata， P. 
tenuitedalis?， P. suborbiculata， P. yezoensis， 
Gelidium amansii， G. divaricatum， G. jatonicum， 
G. tusillum， G. sp.， Dudresnaya japonica， 
均'alosiμonzaωestitosa，Amthiroa beauvoisii， Cor-
allina tilulijもra，Caψoteltis trol俳ra，Grateloutia 

filicina， G. imbricata， G. turηru附4
elli争伊検pti，化仰ica鳥，P. lanceolata， Polyotes polyideoides， 
Prionitis ramosissima， Gloiosithonia catillaris， 
Gloioteltis furcata， Callothyllis jψonzca， 
Schiりmenia duわli，Halarachnion latissimum， 
Solieria mollis， Caulacanthus okamurae， Plocamium 
lettothyllum， P. teljairiae，均ltneavariabi・lis，
Gracilaria chorda， G. te;巾 r仏 G.verrucosa， Gym・
nogongrus divaricatus， G. flabelliformis， Chondrus 
giganteus， C. ocellatus， Gigartina intermedia， G. 
teedii， G. tenella， ChてysymenzaωTなhtii，Binghamia 
californica， Lomentaria catenata， L. hakodatensis， 
Antithamnωndψctum， Ceramium bりdenii，C. kon-
doz~ Platythamnion yezoense， Acrosorium 
flabellatum， Sorella retens， Dasya sp. ， 
Heterosithonia jatonica， Chondria crassicaulis， C. 
tenuissima， Laurencia intermedia， Neorhodomela 
munita， PO今sithoniajatonica， P. urceolata，⑪m-
pわIOcladiamarchantioides， S. tennata. 
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日本藻類学会秋季シンポジウム講演要旨

1)紅藻の生育水深と紫外線

前川行幸(三重大・生物資源)

三重県志摩半島沿岸の低潮線付近の浅所および水深

25-30mの深所から採取したいくつかの紅藻につい

て，光合成や光合成色素の特性および紫外線吸収物質

の分布などを測定し，紫外線も含めた光環境の面から

紅藻の垂直分布特性を解明しようとした。

可視光域 (400-700nm)の光環境からみた場合，太

陽光に近い白色光と水深25m付近の波長特性に近似

させた緑色光の下で光合成一光曲線を求めたところ，

浅所産のものは白色光を，深所産のものは緑色光を効

率よく光合成に利用していた。これはクロロフィルa

に対するフィコエリスリンの含有比 (PElChl吟が，

浅所産のものでは 1-4であるのに対し，深所産のも

のでは4-9と高いためである。すなわち，浅所産お

よび深所産紅藻はそれぞれの生育水深の光環境によく

適応した光合成特性と色素特性を持っていた。

次に，深所の紅藻が浅所に生育できない理由を明ら

かにするため，紫外線による光合成の阻害と紅藻や藍

藻特有に含まれる紫外線吸収物質を考えた。紫外線は

水中では急激に吸収されるが，水深5mでも水面の

約10%程度あり，これまで考えられていた以上に紫外

線は水中に透過する。紫外線や強光が紅穫の光合成に

及ぼす影響を測定したところ，浅所産のものは阻害の

程度が少なく，生育水深が深くなるにつれ限害が顕著

に現れた。特に水深25-35mから採取された深所産

紅藻では，紫外線を含む太陽からの直射光を数10分照

射しただけで光合成活性は失われた。

紫外線吸収物質の生態学的な役割を明らかにするた

め，様々な水深から採取された紅藻について紫外部吸

光度を測定し，紫外線吸収物質の量を比較した。その

結果，水深5m以浅の浅所から採取された紅藻には

紫外線吸収物質が多量に含まれているのに対し，水深

25-30mから採取された深所産紅藻にはごくわずかし

か含まれておらず，紫外線吸収物質が検出されない種

類もいくつかあった。水深2mの浅所から採取され

たミゾオゴノリと水深25mから採取されたトサカノ

リを用いて， 0-10mの範囲で移植実験を行ったとこ

ろ，いずれの場合にも浅所に移植されたものは紫外線

吸収物質が増加し，深い場所に移植されたものについ

ては紫外線吸収物質は減少した。

これらのことから，紫外線吸収物質は浅所の強い紫

外線から藻体を保護する役割があると考えられ，紫外

線吸収物質をほとんど持たない，もしくはまったく持

たない深所の紅藻は，浅所では生育できないものと考

えられた。

2)海洋における藻類の炭酸カルシウム沈着と地球環

境

岡崎恵視(東京学芸大)

大気中のCO2濃度は現在では340ppmであるが，

過去200年間に確実に増加しており， 21世紀末には

560ppmに逮すると予測されている。その結果， CO2 

の「温室効果」によって地球の平均温度は30C上昇

し，海水面は平均65cm上昇すると予想され世界的に

危倶されている。現在の大気中には，地球に存在する

炭素量のわずか0.001%しか存在せず，海洋にはその

56倍，堆積石灰岩中には9万倍の炭素が存在している。

しかし原始大気は97%もの CO2を含み，現在の金星，

火星の大気組成と類似していたが，地球には液体の水

が存在できたことから，CO2はこれに溶け，海洋で

石灰岩が形成され，この中にCO2が包埋されたと推

定されてL、る。この過程では，十数億年の海洋生物に

よる石灰化が重要な役割を演じたとされている。海洋

での石灰化は，主に石灰藻，珊瑚虫，有孔虫及び軟体

動物などによって行われている。これらの生物は海水

中(pH8.2)に豊富に存在する HC03"を使L、，

2HC03"+Ca2+ー....CaC03+H20+C02 

なる反応で炭酸カルシウムを形成する。石灰藻や，体

内に共生藻をもっ珊瑚虫や有孔虫の場合は，この反応

は光合成と共役しており，光合成の CO2固定が石灰

化の駆動力となっている。大型石灰藻の場合には，外

部海水から隔離された石灰化の為の「半閉鎖空間」が

存在し，上記反応を確実なものとしている。現在の海

洋で，これらの生物による年間の石灰化量については

詳細は不明である。最近，人工衛星の CZCS像によ

る円石藻類(ハプト植物門)の赤潮の研究から，北西

ヨーロッパの大陸棚では，少なくとも年間32万トンの

CO2が炭酸カルシウムとして，Emiliania h山々yiによっ
て沈着されていると推定されている。また珊瑚礁での

石灰化量は， CO2に換算して年間6.2-62億トンと試

算されており，これは年間の化石燃料消費量(約200
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億トンのCO2量)の3-30%にも相当する。海洋で 石灰化時には問題にならない。しかし，この有機物の

の石灰化は，前述の式で示されるように，石灰化が進 一部は，いずれは海水中で分解され， CO2となると

行すれば，海水に溶存している HCOaから大気中に すれば，どの程度分解されずに留まるかが，海洋生物

逆にCO2が放出されることになる。石灰藻や珊瑚虫 の石灰化の意義を論ずる上で重要な点となる。

は，このCO2を光合成により有機物中に固定するので，
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一学会録事一

1. 1991・92年度会長及び評議員選挙

去る 8月28日に投票用紙と選挙人名簿を発送し，次

期会長と評議員の選挙を実施した。 9月15日に投票を

締め切り 9月17日に石川依久子・岡崎恵視(東京学

芸大学)両氏の立会いのもとに開票が行われ，次の方

々が選出された。

会長有賀祐勝

評議員 舘脇正和・増田道夫(北海道地区)

小河久朗(東北地区)

井上動・山岸高旺・渡辺信(関東地区)

石川依久子・福島博(東京地区)

岩崎英雄・喜田和四郎(中部地区)

榎本幸人・中原紘之(近畿地区)

大野正夫・月舘潤ー(中国・四園地区)

香村真徳・右田清治(九州地区)

2. 日本藻類学会秋季シンポジウムと懇談会

1990年10月1日，日本植物学会第55回大会関連集会

として日本藻類学会秋季シンポジウムが横浜康継(筑

波大学) ・片山富子康(東京学芸大学)の両氏を世話人

にして，静岡市のターボール会館で開催された。座長

は有賀祐勝氏(東京水産大学)で，前川行幸氏(三重

大学)による「紅藻の生育深度と紫外線」と，岡崎恵

視氏(東京学芸大学)による「海洋における藻類の炭

酸カルシウム沈着と地球環境」の2つの講演があった。

全国から60名の参加者があり時間半にわたって講

演と活発な論議が行われた。

シンポジウム終了後，引き続いて同会館において懇

親会が開催された。会は世話人の横浜康継氏の開会の

辞に始まり，小林弘会長の挨拶と地元静岡の山田信

夫氏(東海大学)の乾杯の音頭で幕を聞け，料理を楽

しみながら 2時間近くにわたってなごやかに行われた。

シンポジウム参加者は次の通り (0印は懇親会出席

者)。

秋岡英承 o鯵坂哲朗，足立恭子 o有賀祐勝，石上
三雄， 0石川依久子 o市村輝宜 o出井雅彦 o井

上動，猪熊正則 o恵良田真由美 o太田雅隆，大
森長朗 o岡崎恵視， 0奥田武男 o高坤山 o加

崎英男， 0片山吉子康， oJII井浩史 o河合正充 o小

亀一弘， 0小林弘 o坂西芳彦 o津口友宏 o白

岩善博，新庄尚史 o鈴木章方， 0瀬戸良三，立沢秀
高， 0都築幹夫 o徳田 康 o長島秀行 o中西弘

一，根木由美子0野崎久義 o能登谷正浩 o馬場賂
輔， 0原慶明 o福田育二郎 o藤田大介 o本多

大輔， 0前川行幸，正置富太郎，増田道夫， 0松本正

喜 o真部永地 o真山茂樹，マりベル・ディオユシ
オ・セセ o三浦昭雄，三浦有樹 o御園生拓 o本

村泰三，山内貞次 o山岸高旺，山田尚志 o山田信
夫， 0山中良一，山本正之 o横浜康継 o渡辺信
(50音JI頂)

横浜康継・片山野康氏には，会場の手配から当日の

運営にわたる全てに行き届いた配慮を頂いた。記して

お礼を申し上げる。

日本藻類学会編集委員会移転のお知らせ

1991年 1月1日から編集委員会の宛先が変ります。 1991・1992年度は， I藻類」への投稿原稿の送付ならびに

編集関係の連絡は下記宛にお願いします。

干184小金井市貫井北町←1-1

東京学芸大学教育学部生物学教室内

日本藻類学会編集委員会 Tel. 0423-25-2111 (内線 2665，2672， 2667) 

Change of Address of the Editor 

The new Editor of the Japanese Joumal ofPhycology for 1991-1992 is Prof. Ikuko Shihira-Ishikawa， Tokyo Gakugei 

University. Starting inJanuary 1991， manuscript to theJoumal and related correspondence should be addressed to: 

Prof. Ikuko Shibira-Ishikawa 

Department of Biology， 
Tokyo Gakugei University， 

Nukuikita-machi， Koganei-shi， 

184 Japan 



400 

一会員移動一

新人会

住所変更

言卜 報

本会会員 竹本常松氏は去る1989年 1月23日逝去されました。謹んで哀悼の意を表します。 日本藻類学会

本会会員 遠藤光治郎氏は去る1989年B月20日に逝去されました。謹んで哀悼の意を表します。日本藻類学会
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第4回国際藻類学会議
Fourth Intemational Phycological Congress 
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第4回国際藻類学会議は1991年8月4-10日にアメリカ NorthCarolina州DurhamのDukeUniversityで開催

されます。会議では15のSymposiaとcontributedpaperのsessionおよび会期前後の excursionsが計画されていま

す。

参加される方は下記の事務局に直接申込むか，日本交通公社に代行を委託してください。登録料は1991年2月

1日までは270ドル，それ以後は340ドルとなっています。申込み用紙は SecondCircularについています。

事務局 TheSecretariat 

Fourth International Phycological Congress 

Department of Botany 

Duke University 

Durham， North Carolina 
U.S.A. 27706 

TeI (919) 68←3375 (Se町'Ies)
F蹴 (919)68←5412 (Searles) 

なお，日本では日本交通公社を O伍cialTravel Agentに指定することにしました。会員には日本交通公社から

の連絡が届く筈ですが，サーキュラーの請求や登録の代行などを含めて，お問合せは次のところにお願いします。

〒100東京都千代田区麹町←3-5

日:本交通公社麹町支庖

国際会議センター

担当:石井・花山

Tel 03-239-9286 

FAJ( 03-239-9285 

第14回国際海藻シンポジウム

XIVth Intemational Seweed Symposium 

(北大・理吉田忠生)

第14回国際海藻シンポジウムは， 1992年8月16-21日にフランスのプノレターニュ地方で開催されます。 16-18

日はプレストで，また19-21日はサンマローに移動して行われます。本シンポジウムには，全体講演，招待者に

よる特別セ"/ション(“ミユシンポジウム")，通常発表，ポスター発表，ワークショップ，海藻製品の展示など

が含まれています。現在ならびに将来利用可能な大型藻と徴細藻の生物学，これら藻類及びその製品の開発と利

用などが中心テーマとなります。また，シンポジウム中日のエタスカーションのほか，シンポジウム前後のプル

ターニュ地方・北ヨーロッパ・地中海地方などへのエクスカーション，同伴者のための特別プログラムが検討さ

れています。セカンドザーキュラーその他の案内を御希望の方は，下記事務局宛にご連絡くださL、。セカンドサー

キュラー申込用紙は，東京水産大学藻類学研究室にもあります。

事務局 TheSecretariat 

XIVth International Seaweed Symposium 

U niversitate de Bretange Occidentale 

Institut d'Etudes Marines-Faculte des Sciences 

29287 Brest-CEDEX France 

Tel. 98-31-7←41または 98-31-61-29

FAX 98-31-61-31 (東京水産大有賀祐勝)
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MAEGAWA， M. MASUDA， A. MIURA， K. NISIZAWA， H. N'ODA， M. N'OT'OYA， M. 'OHN'O， T. 'OKUDA， N. 
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Front cover (Contents)， L. 4 

Back cover (目次)， L. 15 

p. 273 left， L. 4 from bottom 

p. 275 left， L. 1 from bottom 

p. 286 right， L. 3 from bottom 

p. 299 left， L. 9 from bottom 

p. 302 left， L. 1 

p.3021e食， L.14

p. 302 left， L. 13 from bottom 

p. 302 left， L. 11 from bottom 
p. 313 right， L. 19 

正誤表 Errata

(第38巻第3号 Vol.38 No. 3) 

誤 For

Masakazu Terawaki 

中島泰

wrightii 

MACRAILD 

ぺんであまのり

(J. AGARDH) 

Menez 

KAMURA 

あみごろも属

あみごろも

Fac. Hokkaido 

p. 317 middle， L. 10 from bottom あみごろも属， 302 

p. 319 right， add between L. 18 & L. 19 from bottom 

正 Read

Masakazu Tatewaki 

中嶋泰

即rightii

MACRAILD 

ベんてんあまのり

(C. AGA阻 H)
Menez 

'OKAMU臥

ベにあみごろも属

ベにあみごろも

Fac. Sci. Hokkaido 

(削除 delete)

ベにあみごろも属， 302 
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一
B本学術会議だより :No.19 

「創薬基礎科学研究の推進に
ついて(勧告)Jを採択

平成2年11月 日本学術会議広報委員会

日本学術会議は，去る10月17日;から19日まで，第110回総会を開催しました。今回の日本学術会議だよりて怯，その総会
で採択された勧告等を中心に.同総会の議事内容等についてお知らせします。

日本学術会議第110回総会報告

日本学術会議第110回総会(第14期・第6回)は，平成
2年10月17-19日の3日間開催された。
1 総会第1日目の冒頭に，先に逝去された，時永淑会員
(第3部)及ぴ大谷茂盛会貝(第5部)を追悼して黙祷を
捧げた。続いて，会長からの経過報告，各部・委員会報告

の後，内規改正，勧告，対外報告の3案件の提案説明が行
われた。これらの案件については，岡田の午後の各部会で

の審議を経た上で，第2日自の午前中に審議・採択された。
2 今回総会で採択された事項は次のとおりである。
(l)日本学術会識の運営の細則に関する内規の一部改正
本件は，①来年春の第14期最後の総会が5月(通常は4
月)開催になったことに伴い r副会長世話担当研究連絡

委員会の運営に関する総会決定」の適用期間を 1か月間
延長するとともに，@第14期限りの措置として，地球圏一
生物園国際協同研究計画(IGBP)のフォローアップ組織とし
て，地理学研究連絡委員会に rIGBP専門委員会」を設置す
るために，関係各部等の研究連絡委員会委貝定数について

必要な処理を行ったものである。

(2)創業基礎科学研究の推進について(勧告)

本件は，薬科学系の3研究連絡委員会と薬理学研究連絡
委員会が従来からの検討結果を勧告案として取りまとめ，

第7部提案として，今回総会に付議したものである(この
勧告の詳細は，別掲参照Lこの勧告は，同日午後直ちに内
閣総理大臣に提出され.関係省庁に送付された。
(3)第6常置委員会報告一外国人研究者・大学院留学生受

入れに関する問題点と改善の方策についてー

本件は，第6常置委員会が，今期の重要課題のーっとし
て審議を重ねてきた結果を「対外報告」として取りまとめ

たものを，外部に発表することについて承認したものであ

る(この報告の詳細は，別掲参照)。
3 以上の諸報告及ぴ提案審議のほかに，特に，近藤会長
から.前回総会で討議された南アフリカ共和国科学者の我
が国入国をめぐる諸問題については，その後.外務省と折

衝した結果，ピザ発給手続きの合理化措置が講じられ，国

際学術連合会議(ICSU)の理解が得られたとの報告があっ
た。また，提案事項採決後行われた自由討議では，大学等

高等教育関係予算拡充問題.遺伝子操作に関する法規制l問
題等について意見交換が行われた。
4 第2日目午後には r特別委員会審議状況報告に基づ
く意見交換」が開催された(この意見交換の詳細は，別掲

参照).また，第3日自の午前中には各特別委員会が，午後
には各常置委員会がそれぞれ開催された。

創薬基礎科学研究の推進に
ついて(勧告)

(勧告本文)

優れた医薬の創製すなわち創薬の研究は，空前の老齢化

社会を目前にして，健やかな長寿を目指す健康社会実現の

ため，さらには国際的立場から地球上の全人類の福祉に貢

献するため，我が国にとって大きな意味を持つものである。
特に，多くの成人病，老年病，またエイズゃいわゆる難病等

についての的確な予防薬・治療薬の創製が待望されている。

しかしながら，これらの疾患に対する優れた医薬の創製は
世界的にみて，医薬創製のよりどころとなるべき基礎理論.

研究技術の発展が十分でないため遅々として進んでいない。

とりわけ我が国は先進国の一角を占めているとはいえ.

大学，企業，公的研究機関共に，ひとつの疾患の予防・治

療に変革をもたらし得るほどの画期的医薬創製の実績に乏

しし国の内外から研究態勢の遅れが指摘されている。と

はいえ，最近のバイオサイエンス分野の急速な展開と.我

が国科学者のこの方面での活躍の実績をみるならば，学際

的な創業基礎科学研究の推進を図札これによって人類の

福祉向上に貢献することは，現下の我が国にとって緊要の

課題である。
このため，早急に創薬基礎科学研究の推進組織を設け，

これを核とした強力かつ広範な研究態勢の確立を図るべき

である。これに当たっては.医薬の創製における倫理の噂

重を基本理念とし，生体機構及び病態の解析研究とそれに
基づいた独創的・函期的医薬の創製を指向する分子設計並

ぴに薬効・安全性評価の基礎理論の樹立，さらに薬効・安
全性の測定技術・ヒトの病態のシミュレーション技術等，

各種の新技術の開発研究を特に重視すべきである。

この研究推進組織の設置には，関係省庁が関与すると共

に，地方自治体，大学及ぴ民聞の参画を可能とし.また，
関連科学各分野の学際的なネットワークを構築するなど多
次元的な協力と交流による研究の推進を図るため，格段の

効果的措置を諮じ得る形態とすべきである。
日本学術会議は，創薬基礎科学研究の推進を図るため，

上記の趣旨に基づいて必要な施策を速やかに講ずるよう勧

告する。
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第6常置委員会報告一外国人研究者・
大学院留学生受入れに関する問題点と
改善の方策について一(要旨)

(平成2年10月18日 第110回総会承認)
外国人研究者・大学院留学生の受入れを促進するうえで，

言語，研究環境，外国人研究者の任用，大学院留学生の学

位，外国人研究者・大学院留学生の選考が問題になる。

日本語能力は研究の対象とする学問分野や研究課題との

関係が留意されねばならない。分野によっては， 日本語能

力は日常生活に必要なもので足り，研究のためには英語の

能力が必須である。研究者の受入れに当たり，その研究に

耐え得る日本語又は英語の能力を備えているかを十分に審

査しておくことが，研究を実りあるものとするために必要

である。

貧弱な研究設備のまま，また十分な研究費を持たないま

まで外国人研究者を受け入れる事は受け入れた外国人研究

者を失望させるだけでなく， 日本人研究者の研究を阻害す

る。また劣悪な居住環境や，事務局等の対応組織の不備も，

外国人研究者の研究活動を妨げる。国は，研究環境を整備

することに対して十分な予算措置を講ずべきである。

我が園の大学における外国人研究者の任用は，その道が

関かれているとはいえ，まだ十分でない。外国人研究者の

任用に関して広〈情報を提供する機関の設置，あるいは大

学等において外国人研究者を一定数受け入れる体制の確立

が望まれる。

大学院留学生の博士学位の取得は，帰国後の処遇と関係

して問題となっている。受入れ大学院において，博士学位

の取得促進につき一層の改善努力が払われることが期待さ

れる。

外国人研究者の選考については，受入れ倶IJが研究者の素

質をよく理解し，公正な基準によって行うことが大切であ

る。大学院留学生については，素質の多様化と学生数の急

増に伴い多くの問題が生じており，その選考方法に対し抜

本的改善が要望される。

解剖学研究連絡委員会報告一日本における
解剖学の教育と研究(現状の考察と将来へ
の展望)一(要旨)

(平成2年9月21日 第758回運営審議会承認)
自然科学の急速な発展に伴い，医学部・医科大学におけ

る教育・研究・診療のすべての分野に，大きな変化が生じ

た。すなわち研究手法の開発，研究機器の発達により，既

存の学問領域の進歩に加えて，新たな学問分野が分化し，

教育内容は多様化すると共に著しく増大した。さらに人口

の増加と高齢化，経済の成長など種々の社会的要因の変化

も複合されて，医学における教育と研究の重点と目標にも

変化が生じた。それらは，これまで医学の基礎を形成して

来た伝統的な講座に，とりわけ強い影響を与え，その在り

方について検討し，改善をはかる必要性を生じさせた。

本報告は，このような状況を踏まえ，我が国における解

剖学の教育と研究について，現状を考察し，今後の在り方

に関する指針をまとめたものである。報告では，解剖l学の
定義と使命.医学教育と研究における解剖l学，解剖学教室
の構成，解剖学者の養成，医学部他教室及び社会との関係

などの，現状と問題点について検討し，医学の変貌に対処

すべき改善の方途を明らかにするど共に，将来に向けての

展望が示唆された。

総会中の「特別委員会審議状況報告に
基づく意見交換」

今回総会の第2日自の午後には 1時から 4時間にわた

って「特別委員会審議状況報告に基づく意見交換」が行わ

れた。従来この時間帯には，その時々の学術上の重要課題

を取り上げて，会員による「自由討議」が行われてきた。

今回は，これに代わり，第14期も 2年余を経過し，余すと
ころ 9か月足らずとなったこの機会に，今期の当初に決定
された第14期活動計画において緊急に調査審議を行っ
て第14期中に適切な形で報告・提言を取りまとめるべき課
題」ごとに設置された各特別委員会から，今までの審議状

況を報告してもらい，それに基いて会員聞の意見交換を行

って，各特別委員会の今後の審議の参考に供することにし

たものである。

1 まず最初に，医療技術と社会に関する特別委員会の水

越治委員長(第7部)から，同委員会における「脳死をめ
ぐる問題」に関する審議の経過を取りまとめた「中閉まと

め」について報告がなされた後日本人の国民性に根ざ

した死の概念との関わり j. r臓器移植を必要とする患者と

臓器提供者の需給関係の問題j. r死の認定基準のあり方j.
「前期の学術会議における脳死問題に関する審議状況との

関係」等について意見交換が行われた。

2 次に，農業・農村問題特別委員会の水間豊委貝長(第

6部)から，同委員会が今後取りまとめることを予定して
いる「農業・農村のもつ今目的意義と課題(仮題)jの概要

について報告がなされた後他の先進諸国の農業との比

較の必要a性j. r国内外の政治との関わり j. r世界の食糧問

題に対する日本農業の果すべき役割j. r他産業を絡めた農
業・農村の振興策」等について意見交換が行われた。

3 最後に，人間活動と地球環境に関する特別委員会の吉
野正敏委員長(第4部)から，同委員会が現在取りまとめ
を行っている「人間活動と地球環境に関する日本学術会議

の見解(案)jについて報告がなされた後地球環境教育
の重要性j.r国際学術協力事業等国際的対応のあり方j.r医

学・保健問題との関わり j. r地球環境保全と経済成長との

関係j. r南北問題との関わり」等について意見交換が行わ

れた。

第15期日本学術会議会員選出のための
登録学術団体の概況

本会議では，現在第15期(平成3年7月22日~平成6年
7月21日)会員(定員 210人)選出のための手続きが進め
られているが，先般6月末日を締切期限として，学術研究
団体からの登録申請が受け付けられた。その後日本学術会

談会員推薦管理会で審査が行われ，結果は次のとおりであ

った。

学術研究団体の登録申請の審査結果
申請団体数....・H ・...・H ・...952団体
登録団体数・H ・H ・.....・H ・..915団体

※日本学術会議会員推薦管理会が登録した915団体名は.
日本学術会議月報平成2年12月号に掲載されるので，御
参照願いたい。

御意見・お問い合わせ等がありましたら，下記ま

でお寄せください。

干106東京都港区六本木7-22-34
日本学術会議広報委員会電話03(403)6291
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※レタリングシートの総合カタログが出米ました。下記の住所ヘカタログをご請求 Fさい。

酉姐観精密ピンセット

① 

ι一 ②

③ 

④ 

①時計ピンセット ③5型変形ピンセット

②3Cピンセット ④ss型ピンセット

各1本 :￥2，200

EMクリッドボックス

1個 :￥1，8∞ 10伺 :￥15.0∞

園 EM資材闘センター以内関与J6TE



匝脇師羽
田・・E喜望軍奮謂圃・・

福代康夫・高野秀昭 85判(上製函入)424頁

千原光雄・松岡数充川 定価13，390円(干360円)

赤潮の発生を防除するためには，赤潮の発生原因となる穫をできるだけ正確に分類，同定する，

ことが必要である。本書は，主に日本近海およひ、日本の海水既に出現する200種の赤潮生物を収

録しだものであり，その貴重な顕微鏡写真，録画，解説，文献等と共l乙赤潮生物の分類・同

定lこLlt¥携の書である。本書のえとなった「赤潮生物シート.J(水産庁1979~1984) は6年聞にわた

って集めたものを，今回改めて分類群別に編集し，近年の新知見を加えて現状にあう書とした。

〔特色〕収録種は，藍藻8種，フリフト藻2種，澗鞭毛藻70種， 1圭藻80種，ラフィド藻9種，

黄金色藻6種，ハプト藻4種，ユークレナ藻8種，ブラシノ藻5種，緑藻T橿原生動物2種の
言十200種。女オ種見開き2頁にまとめられており，まず写真・図ガあり，続いて写真説明，和
文記載，英文記載，文献が記述されている。*写真は研究者樹置のもの，および本書のだめに

新しく製作した。*写真・図はA.B.C- と記号ガ付けられ，和文説明ガ記されている。女平日
文記載は以下の特徴ガ記されている。@細胞の性状，外形と大きさ @細胞構造 @生殖法，

生活史 O生態と分布@類似種との比較，分類学的位置，学名の変遷@その他(呈内容見本〉
言、対レ々、、レ々、~、L〆子、-v"、レ"、く.r.、、レ〆守、..:，...-.-~、レ"、必〆~ゅ/子、&〆?、~〆子、レ〆?、4〆p、""子、必〆守、、v'、、レ〆T、、ν'ト、v"、v子、レf守、~戸下、レ~、シFトー.r.、""子、v"、、ν'子、v守、、v"、ι/子、レ々、、νd子、ょ.r.、占~、、'-"\ユ，

藻類の生態出関共編 A5判(上製函入)640頁
定価13，184円(干410円)

1水界生態系における藻類の役割一育賀祐勝*2水界環債と藻類の生理一藤田善彦*3藻類の

生活圏一秋山優*4海洋植物ブランクトンの生産生態一育賀祐勝*5湖沼における植物プラン
クトンの生産と動態 妓本充*6自然界における藻類の窒素代謝 和田英太郎串 7植物ブラン

7トンの異常増殖飯塚昭二牢 8泡藻の分布と環境要因横浜康継ヰ 9河川底生藻類の生態一

小林弘判O汽水域の藻類の生態 大野正夫*什土壊藻類の生態一秋山優*12)百氷中の藻類の生

態一星合孝男本13藻類と水界動物の相互作用一成田芭也*14藻のパソジーン一山本鱈子川5藻

類の細胞外代謝生産物とその生態的役割 大和田紘一本16藻類の生活史と生態 中原組之*17
藻類群集の構造と多様性一宝月隈二

各章末に掲載の多数の文献は読者にとって貴重な資料となろう。

言、""ト、レ'宇、レF子、"々、レ'小、ν~、ν々、、レ"、く戸~、主/子、レ"、""ト、"々、..:..~":"、"守、可，守\"守、法，々、、.:..~、.:.. :~守、~-苧、.:，..-':'"、..:，..-"':"、必，々、、品/ト、二，々、吋ν小、:，..~々、、レ〆ト、レ々、-v"、品-~、，-子、二，，~"':'、，，-子、"

シートでみ多摩の周定・分類

淡水藻類写真集
山岸高旺・秋山優編集

Photomicrographs of the Fresh-water Algae 

B 5判・各100シート・ルーズリーフ式
第1巻・第2巻各4.120円

送料360円
第3巻~第10巻各5.150円

"、~、仏ノト、νぞれ、.:，.."7'、、，:..":"、二/す、、.:，.."':'、，:..-:"、.:..~守、、，守\，，-τ\ユ，弓、、.:，..-:"、、.:..-~、必守、、.:，..-':'"、..:..~、吋与~、ψ守\レ守、込J子、"ぞ\，々、、品，守、、，守、可，弓、、，♂子、.:，.. "':'、，， -子、"守、~-子、レ守、、.:..."'='吋，守\レ守、...!.. "":"、.:...'7、.:，.."':'、"守\.:，.."':'"、~

日本淡水藻図鑑
庚瀬弘幸・山岸高旺編 日本ではじめて創られだ
本格的な図鑑。淡水藻類の研究者や71<に関係する

方々にとっては貴重な文献である。定価37.080円

定吉差百 .g:. t主主壬首
汚根矢貝ヴー;f.，t¥ ロ見
贋瀬弘幸著藻類の分類と形態を重点に置いて，

克明な図により丁寧に解説する。 定価10.300円

内田老鶴圃

植物組識学
猪野俊平著 樋物組識学の定義・内容・発達史から
研究方法を幅広く詳述した唯一の書。

定価15.450円
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東京・文京区大館3-34-3TeI03-945-67B1 FAX 08-945-67B2 (価格は税込)



学会出版物

下記の出版物をご希望の方に頒布致しますので， 学会事務局までお申し込み下さい。(価格は送料を含む)

1. i藻類JJ¥ソクナンバ- lilli絡，会員各号 1，750円，非会員各号 3，000円， 30巻4号 (意IJ立30周年記念
増大号， 1-30巻索引付)のみ会員 5，000円， 非会員7，000円，欠号 1-2号， 4巻 1，3号，5巻 1-2号， 6-9 

巻全号。

2. i藻類」索引 lー10巻， 佃l格， 会員 1，500円，~ Jô会員 2 ， 000円， 11-20巻，会員 2，000円，非会員 3，000

円，創立30周年記念 「藻類J繁引，1-30巻， 会員 3，000円，非会員 4，000円。

3. 山田幸男先生追悼号 藻類25巻1曽有11.1977.A5版， xxviii+418頁 山田先生の遺影・経歴 ・業績一覧・
追悼文及び内外の藻類学者より寄稿された論文50編 (英文26，和文24)を燭il丸倣絡 7，000円。

4. 日米科学セミナー記録 Contributions to the systematics of the benthic l11arine algae of the North Pacific 

I. A. Abbott・黒木宗尚共編 1972. B 5版，xiv + 280頁，6図版 昭和46年 8月に札幌で開催された北太平洋産

海藻に関する 日米科学セ iナーの記録で，20編の研究報告 (英文)を掲載。価格 4，000円。

5. 北海道周辺のコンブ類と最近の増養殖学的研究.1977. B 5版， 65頁。昭和49年 9月に札幌て‘行なわれ

た日本藻類学会主催 「コンブに関する講演会」の記録。 4論文と討論の要旨。価格 1，000円。

Publications of the Society 

lnquiries concerning copies of the following publications should be sent to the ]apanese Society of Phycology， 
Shimotachiuri Ogawa Higashi， Kamikyoku， Kyoto， 602 Japan. 

1. Back numbers of the ]apanese ]ournal of Phycology (Vols. 1-28， Bulletin of ]apanese Society of 

Phycology). Pric丸山)00Yen per issue for I11cmber， or 3， 500 Yen per issue for nonmcmber; price of Vol. 30， No. 4 

(30th Anniversary Issue)， with cuml山 tlve111白x(Vols. 1-30)，6，000 Yen for member， or 7，500 Yen for nonmember 

(incl. postage， surface mail). Lack: Vol. 1， Nos. 1-2; Vol. 4， Nos. 1， 3; Vol. 5， Nos. 1-2; Vol. 6-Vol. 9， Nos. 1-3 

2. lndcx ofthe Bulletin ofJapancse Socicty ofPhycology. Vol. 1 (1953)-Vol. 10 (1962)， Price 2，000 Ycn for 

member， or 2，500 Yen for nonmember; Vol. 11 (1963)-Vol. 20 (1972)， Price 3，000 Ycn for member， or 4，000 Yen fOl 

nonmember. Vol. 1 (1953)一Vol.30 (1982)， Price 4，000 Yen for member， or 5，000 Yen for nonmember (incl. postage， 
surface mail) 

3. A Memorial Issue Honouring thc late Professor Yukio Yamada (Supplement to Volul11e 25， the Bulletin of 

]apanese Society of Phycology). 1977. xxviii + 418 pages. This issue inclucles 50 articles (26 in English， 24 in 

]apanese with English suml11ary) on phycology， with photographs ancl list of publications of the late Professor Yukio 

YAMADA. 8，500 Yen (incl. postage， surface l11ail) 

4. Contribution to the Systcmatics of thc Bcnthic Marine AIgac of the North Pacific. Edited by I. A. ABBOTT 

ancl M. KUROGt， 1972. xiv + 280 pagcs， 6 plates. Twenty papers followecl by discussions are incluclecl， which were 

presentecl in the U.S.-]apan Seminar on the North Pacific Benthic Marine Algae， held in Sapporo， ]apan， August 

13-16，1971. 5，000 Yen (incl. postage， surface mail) 

5. Recent Studies on the Cultivation of L即日llariain Hokkaido (inJapanese). 1977. 65 pages. Four papers 

followecl by discussion are inclucled， which were presented in a symposium on Lamillaria， sponsorecl by the Society， helcl 

in Sapporo， September 1977. 1，200 Yen (incl. postage， surface mail) 
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