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第 2回日韓藻類学シンポジウムのお知らせ

第15回日本藻類学会大会(琉球大学)前日(3月初日)の評議員会において，上記シンポジウムを日本藻類学

会の1991年度秋季シンポジウムとして開催することが正式に決定されました。以下に実施概要， 日程及び参加

申込要領をお知らせします。会員各位にはふるってご参加下さL、。

記

主 催 日韓藻類学 γ ンポジウム組織委員会

有賀 祐勝(日本藻類学会会長)

小林 弘(日本藻類学会前会長)

鄭 j麻(韓国藻類学会会長)

李仁圭(第 l回線日藻類学シ ンポジウム準備委員長)

三浦昭雄(日本藻類学会編集委員)

共 催 :日本藻類学会 ・韓国藻類学会 ・筑波大学

企画準備 :第 2回日韓藻類学シンポジウム準備委員会

原 慶明(準備委員長 ・筑波大学生物科学系)

内 容 :特別講演 (招待)，招待講演，一般講演 (公募)及びワ -9・ショ γ プ

使用言語:英語

開催日程 :1991年 9月 8日 受付 (16:00-)及び歓迎懇親会 (18・00-)

9月 9日 受付 (8:30-)，特別講演，招待講演，一般講演及び若手研究者懇親会

9月10日 特別講演，招待講演，一般講演及びバソケット

9月11日 ワーク ・ショップ IIntroductionto the phytof!agellatesJ(9 : 00-12: 00) 

開催場所ー 筑波大学国際会議場他

参 加 費 :無料(但し，ワ ークショップ参加費は10，000円)

懇親会等会費 歓迎懇親会 2，000門，パンケ 'y ト5，000円

連絡先 :第 2回日韓藻類学シンポジウム準備委員会

講演

干305茨城県つくば市天王台1-1-1 筑波大学生物科学系内

TEL 0298-53-4533 FAX 0298-53-6614 

本シンポジウムはすべて英語による講演となります。特別講演 (45分) 2題，招待講演 (30分) 17題，一般講

演 (15分)20題およびワ ーク・ンノョップ(半日)で構成する予定です。各講演時聞は討論時聞を含みます。通

常のスライド映写機と OHP(同時臥L写可能)を準備します。ビデオその他の器材が必要な方は事前に準備委員

会にご相談下さL、。

一般講演・シ ンポジウム参加・懇親会申込

一般講演は公募します。応募件数が予定より多い場合は申込順に採択させて戴きます。一般講演， シンポジウ

ム参加及び懇親会等の申込(1，綴込みの用紙に必要事項を記入し，上記準備委員会宛にお送り下さい(申込期限

厳守)。懇親会等の会費は銀行口座(常陽銀行研究学園都市支庖 ー第 2回日韓藻類学合同シンポジウム準備委員

会原 慶明，口座番号 104-7085521)に振り込むか，も しくは現金書留にてお送り下さL、。

一般講演申込締切 1991年 8月10日

一般講演要旨締切 1991年 8月20円

一般参加・懇親会等申込締切 1991年 8月31日(当日参加可能。但し懇親会等の当日申込はお断りすることがあ

ります。なお，;r，手研究者の集いはシンポジウム会場にて申込 ・会費をお受けします。)



特別講演 ・招待講演

招待講演者の要旨，シ ンポジウム参加(準備の都合上，申込んで下さL、)，懇親会等の申込みの締切日は一般

講演と 同じです。

要旨書式

要旨の原稿は以下の要領にしたがって， タイプ ・ライター， ワー プロまたはノミソ コンで、作成して下さL、。 印字

は明瞭な黒色でお願いします。

1 )要旨は全て英語で，演題 ・著者名 ・所属 ・住所 ・要旨の順に記述して下さい。

2)活字は12ピッチのエリートを使用し，行聞はシ ングノレ ・スベースとして下さL、。演題の前に 6文字，各節の

前に 3文字のスベースを取って下さL、。演題は全て大文字で表示して下さL、。

3)原稿は A4タイプ用紙(オニオンベーパーなどの薄手の用紙は避けて下さL、)にカ ーボンリボンを用いて，

各講演5J1jに指定した枠内に印字して下さい。ワ プロ，パソコンの場合は，24ドット 以上のプリソタ ーで印

字して下さい。

4)著者が後数の時は演者の名前に下線を付けて下さL、。また，所属の異なるときは著者名の右肩に番号を付し，

同じ番号を各著者の所属 ・住所の左肩に付けて下さL、。

5)学名等，イタリッタで表示する場合は同じピッチのイ タリッタ文字を使用するか，その部分に下線を付けて

下さL、。

6)原稿は約80%に縮小 し 2段組にしてそのままオフセ ット印刷されます。著者校正はありませんので，ご注

定、下さL、。

7)用紙原稿は演題等を含めてヨコ ×タ テを一般講演は 80x 120 mm (1ワタ)， シンポジウムは 80x 250 mm (1 

ワク)，特別講演は 80x250 mm (2ワク)に納めて印字して下さL、。

ULTRASTRUCTURE AND TAXONOMY OF CHLORARACHNION 

SP. (CHLORARACHINIOPHYTA). Hanako Kasumi1， Ichiro Sakura' and Mineo 
Mura叫 0'. lInstitute of B凶 Sci.，Univ. ofTsuk山 a，Tsuk山 a-shi，Ibaraki， J apan 

'Dept. of Botany， Tokyo Univ. of Fish.， Minato-ku， Tokyo， Japan 

Amoeboid cells of Chlo問問clznionsp. adhering on the surface of Gracilaria verrucora 

were directly isolated 

プログラム ・要旨集の発送 1991年 9月 1日(参加申込をされた方に郵送 します)

宿泊

会場に比較的近い主な宿泊施設は下記の通りですので，直接予約して下さ L、。これら以外にも大学周辺に宿泊

施設はありますが，予約する前に筑波大学への交通の便を必ず確かめて下さい。

)ifii設名 料 金 電 話 交 通

筑波第一ホテル S: 9，857 T: 18，125 0298-52-1112 パス つくばセンター 10分

トレモ ントホテル S: 8，497 T: 13，596 0298-51-8711 徒歩 5分

サンノレート筑波 S: 6，911 T: 13，256 0298-52-1151 バス 電電社宅前 20分

筑波研修セ ンタ ー S: 2，900 T: 6，600 0298-51-5152 徒歩 20分

ホテノレニ ュー高橋 S: 5，500 T: 9，000 0298-51-1208 バ ス 学 園竹園 20分
(竹図庖)

交通案内

1)東京駅八重洲南口よりつ くばセ ンタ ーまでJR関東鉄道の高速パスが15-30分おきに出ています。所要時聞は

下りが65分，上りが150分，料金は片道1230円です (回数券 5枚綴り5100円)。つくばセンターからは，関鉄



パス「筑波大学中央行」 で大学会館前下車 (160円，約18分)，タタシーは約900円，約 7分。

2)上野駅からJR常磐線で荒JII沖駅または土浦駅下車 (70-80分)，荒川沖駅東nまたは土浦駅西口より関鉄パ

ス「筑波大学中央行」で大学会館前下車(荒 :470円，土:510円，約50分)，タタ γーは約3000門，約25分。

3) 自動車では首都高 6号線→常磐道(谷田部もしくは桜土浦 IC) >土浦野回線砂商大通りもしくは東大通り→

筑波大学中央口 》中央自由駐車場もしくは北自由駐車場→大学会館(徒歩 5分)。案内図参照。

案内図
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第 2回日韓藻類学シンポジウム

(日本藻類学会秋季シンポジウム)

筑技大学国際会議場

8-11 September 1991 

参加申込書

氏名:

(日本語，英語で併記して下さい。)

所属・住所:

(向上)

電話: FAX: 

講 演:(一般講演 招待講演 特別講演

TITLE: 

懇親会・その他:参加するものにOを記入して下さL、

)歓迎懇親会(9月8日，大学会館レストランプラザ，会費:2，000円)

)若手研究者の集い“筑波のタ.(9月9日，つくば市内)

)パンケット(9月10日，会場未定，会費:5，000円)

)ワーク・ショップ“INTRODUCTIONTO THE PHYTOFLAGELLATES. 

( 9月11日，筑波大学第2学群実験室，参加費:10，000円)

送金合計 円

要望・連絡事項





Jpn. J. Phycol. (Sdrui) 39: 115-121， June 20， 1991 

Mixed phases reproduction of Polysiphonia morrowii Harvey 

(Rhodomelaceae， Rhodophyta) in culture* 

WookJae Lee and In Kyu Lee 

Dゅ'artmentoj Botany， Seoul National University， Seoul， 151-742 Korea 

Lee， W.J. and Lee， 1. K. 1991. Mixed phases reproduction of Polys桝oniamo"o回iiHarvey 
(貼odomelaceae，貼odophyta)in culture. Jpn. J. Phycol. 39: 115-121. 

The life history of Polysiplwnia mo"owii Harvey isolated from Gyokpo， Korea， was investigated in 
culture. P. mo"owii basically showed a Polys料開iatype oflife history. However， monoecious and mixed 
phases reproduction was also exbibited. The proc紅 pson these unusual plants were proved to be sterile， 
while spermatia were fertile. A few tetraspores 企omthe mixed ph回目 plantgrew to both normal 
tetrasporophytes and sterile plants. These tetrasporophytes released tetraspores which g間 wto male， 
female， monoecious， mixed phases， and sterile plants. Monoecious and mixed ph回目plantsrepeatedly oc-
curred twice in cycle via tetraspores during this culture. 

Key 1m伽陥油 cullurestlゆーゆ history-mixedphases坤 roduction-monoecious-Polysiplwnia
morOWWII. 

Life history of the genus Polysiphonia has 

been regarded as the typical one， so called 
Polysiphonia type. However， a few species of 

Polysiphonia were reported to produce asexual 
propagules in addition to sexual reproduction 

(Kapraun 1977， Womersley 1979， Byun 
and Kang 1986， Kudo and Masuda 1986) and 
to have mixed phases plants in field (Yoon 

1981). 
Such unusual phenomenon as mixed 

phases reproduction has been reported fre-

quently for a number of red algae (e.g. 

Knaggs 1969， West and Hommersand 

1981). These studies， however， are mostly 
limited to descriptive observations of field col-

lections except for a few laboratory cultures 

(West and Norris 1966， Rueness and Rueness 
1973， 1978， 1985， van der Meer and Todd 
1977， Lee and West 1979， Notoya and Yabu 
1981， Boo and Lee 1983， N otoya 1983， Choi 
and Lee 1987， West and Calumpong 1988， 
Kim and Lee 1989). The only satisfactory ge-

netical explanation for such phenomena was 

given to Gracilari・'a.tikvahiae McLachlan by van 

* This work is partially suppo口edby a Grant from 
KOSEF 871-0409-002-2 

der Meer and his co-workers (van der Meer 

and Todd 1977， van der Meer et al. 1984， van 
der Meer 1986). 

In this study， we examined the life history 

an.:i the fate of the spores produced by 

monoecious and/or mixed phases plants of 

P伽 μonza

Materials and methods 

Polysiμonia morrowii Harvey was col1ected 
from the intertidal zone of Gyokpo in the 

western coast ofKorea in April1985. Unial-

gal culture was established with vegetative 

branch apices. All the isolates were precul-

tured in 1/2 PES medium under cool white 

fluorescence light below 5001ux for 6-7 days. 

Subsequent cultures were obtained from tetra-

spores produced from these vegetative thalli 
after about three weeks. Cultures were main-
tained in PES-enriched seawater medium at 

1，0001ux (photoperiod， 16: 8hr) and 150C. 

Results 

Polys争honia morrowii was originally 
described by Harvey (1856) on the basis ofthe 
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specimens collected at Hakodate， Japan. 
This species is characterized by the tufts ofax-

illary tetrasporangial branchlets. The follow-

ings have been described as characters to dis-

tinguish it from the related species， P. senticulo-
sa Harvey and P. urceolata Greville (Segi 1951， 
1960， Tokida 1954): 1) tufted tetrasporangial 
branchlets， 2) branchlets endogenously origi-
nated， 3) dark reddish thalli， and 4) relative 
length of segments of the main axis. 

However， these characters were regarded as 
variable with age and habitat (Kudo and 

Masuda 1981， Yoon 1986). Kudo and Masu-

da (1981) demonstrated that the alga called P. 

senticulosa in J apan was the same as P. mor-
roωii. Yoon (1986) reduced P. senticulosa H釘・

vey and P. urceolata sensu Yamada (1928)， 
01叩 nura(1936)， Segi (1951)， and Kang 
(1966) to a synonym of P. morrowii. Kudo 

and Masuda (1988)， however， mentioned that 
P. morroωii differed from genuine P. senticulosa 
in having thicker thalli and 7-8 axillary bran-

chlets which bore tetrasporangia. 

Descriptive characteristics of plants: 

The vegetative structure of P. morrowii was 
described and illustrated by Harvey (1856)， 
Segi (1951)， Kudo and Masuda (1981) and 
Yoon (1986). Our plants collected at 

Gyokpo accorded well with them. 

The thallus consists of four siphons and ad-

heres to rocky substrata with rhizoids. 1t is 

densely tufted， slender and elongate， becom-
ing up to 25 cm high. Unicellular rhizoids ir-

regularly arise as outgrowth of pericentral 

cells. They develop on the basal portion and 

sometimes on middle portion ofthe erect thal-

lus. 
The branches arise exogenously in every 3-

7 segment. However， the prostrate branch is 
endogenous from the lower part of erect main 

axes， showing variable diameters (150-

250μm). The ratio of main axial segments 

(dia. 270-550μm) in length to width is vari-

able according to age and thallus (Table 1). 

Ultimate branch arises alternately in 3-8 seg-

ments interval and is sharply pointed. The 

axillary branchlets develop endogenously 

from a central axial cell. 

A few colorless trichoblasts arise near the 

apex ofbranch and are 2-3 furcate and decidu-

ous， leaving inconspicuous scar cell from 

which cicatrigenous branch sensu Hollen-

berg (1942) sometimes arises. Cultured thal-

lus shows basically the same morphological 

characters as field collected one (Table 1). 

When a tetrasporophytic plant becomes 

fertile， tetrasporangia develop on ultimate 
branches， axillary branchlets and sometimes 
on indeterminate branches of the thallus. 

Thus， 3-8 axillary branchlets bearing 

tetrasporangia congregate on an axil. Ma-

ture tetrasporophytes bear few thrichoblasts 

and rare scare cells. Tetrasporangia mature 

acropetally in a stichidium. Tetraspores 
released are 55-75μm in diameter. A ma-

ture spermatangial branch is slightly in-

curved， 650-850μm long and 45-85μm 

broad. It provides with a long sterile tip con-

Table 1. Comparison of vegetative structure between field-collected and cultured plants. 

Field-collected* Cultured** 

January March 1 month 2 months 

Height (cm) 3-10 10-25 2-4 3-7 
LlD ofaxis Upper 0.3-0.5 0.3-0.5 0.5-1.0 0.5-1.0 

Middle 1.5-2.0 2.0-3.5 1.0-2.5 1.5-3.0 

Lower 2ル 4.0 2.5-4.0 1.2-2.0 1.0-2.0 

Branch intervaJ ( 民 抑 制 3-7 3-5ー(7) 3-15 3-10ー{15)

Trichoblast scar自 民紅白 frequent/scarce frequent/scarce 

Length of determinate branch (segment) 10-20 13-20 15-35 15-35 
Axillary tetrasporangiaJ brachlets non 1-8 non non/I-5 

* Collected at Gy百長po.
糾 Culturedat 150C佃，d1000lux (18 : 6 LD). 
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sisting of a few elongate cells at the apex and 

is supported by an one-celled stalk. The 

branches bearing procarp arise alternately on 

the apical part of indeterminat巴 branches

The mature cystocarp is urceolate， 350-
450μm long and 250-300μm broad. The 

released carpospores are 50-65μm in di-

ameter. A fully matur巴 pericarpis two-cell 

layered and has a wide ostiole at the top. 

Life history in culture: Four vegetative 

thalli isolated from Gyokpo were proved to be 

tetrasporophytes in laboratory culture. All 

of them produced tetrasporangia in three 

weeks. A total of 76 tetraspores were isolated 

from the t巴trasporophytesfor further study 

Among them， 33 spores grew to mature 

plants bearing the spermatangia in 6-7 weeks 

(Fig. 2)， and 15 spores produced procarps one 
week later， while 28 spores remained vegeta-

tive (Fig. 7) 

1n order to examine crossability， a singl巴 fe-

male plant and two male plants were put 

together in a culture dish. Mature cys-

tocarps appeared in two weeks after that. As 

a result， 37 carpospores were released from a 

cystocarp， of which 30 spores grew to 

tetrasporophytes in 7-8 weeks and 7 spores 

died in earJy stages of the growth 

Thus， P. morroωii at hand is demonstrat巴d

to show a typicaJ Polysiphonia type of Iife histo-

Figs. 1-6. Polysiphonia morrowii Harvey in cuJture. Fig. 1. Tetrasporic pJant. Fig. 2. MaJe pJant. Fig.3. 
Monoecious pJant derived from maJe pJanl. Fig. 4. Mixed phases pJant derived from maJe pJant， bearing 
tetrasporangia and spermatangia on the same branch. Fig. 5， 6. MixecJ phases pJants cJerivecJ from male pJant， 
bearing procarps and tetrasporangia in acJcJition to spermatangia on the same branch. ac， aborted cystocarp; pc， 
procarp; sp， spermatangial branch; ts， tetrasporangium. Scale bar: 1， 4-6， 300μm; 2， 250μm; 3， 130μm 
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Fig. 7. The fate of tetraspores released from Polys争honiamo"owii Harvey in culture. 

ry， and requires approximately 18-20 weeks 
for completion of the cyde in laboratory cul-

ture. 
Unusual reproduction in culture: Dur-

ing the culture， some of the male plants ex-
hibited unusual sexualities. Among 33 male 

plants， 8 individuals became monoecious， 
producing proc紅 psas well as spermatangia 

on the same branch (Fig. 3). One of them 

later became a mixed phases plant which had 

tetrasporangia in addition to procarps and 

spermatangia on the same branch (Figs.←6). 

In order to test the fertility of such 

monoecious sexual structures， we isolated a 
single branch which had both spermatangia 

and proca中sfrom a monoecious plant， and 
cultured separately to check self-fertility. All 

of these procarps did not mature to cystocarps 
for 6 weeks (Fig. 3). However， when we put 
this branch in normal female plants with 

procarps， the latter matured to cystoca叩sin 

two weeks and released lots of carpospores， 
which grew to normal tetrasporophytes (Fig. 

1). We also isolated 13 branches bearing 

only procarps from the monoecious plants 

and obtained no cystocarp when crossed them 
with normal male plants. These cross experi-

ments were also carried out for the mixed 

phases plants， and could obtain same 
results. Thus， we found that the procarps on 
the monoecious and mixed phases plants of P. 

morrowii， originated from male plants， had no 
fertility， while their spermatia were normally 
functional. 

On the other hand， tetrasporangia of the 
mixed phases plant released tetraspores after 
maturation. We could isolate 17 tetraspores 
among them， and traced the fate individually 

by separate culture. Two of them grew to 

produce tetrasporangia on the whole branches 

in 7 weeks， and other 15 spores remained as 
sterile thalli for 13 weeks. In addition， 
among the tetrasporangia obtained from two 

tetrasporophytes， 34 tetraspores were viable. 
They grew to 12 male plants， 5 female and 17 

sterile plants. Then， among the 12 male 
plants， two became monoecious and one mix-
ed phases plants (Fig. 7). These monoecious 

and mixed phases plants showed the same fer-

tilities as the parent pl佃 ts，exhibiting such un-
usual reproductions. The procarps on these 

monoecious or mixed phases plants did not de-

velop into mature cystocarps not only by self-

fertilization but by a cross with normal sper-

matia， while the spermatia of mixed phases as 
well as monoecious plants were fertile to 
produce mature cystocarps with normal fe-

male plants. 

Discussion 

The life history of the genus Polys争honiahas 

been known as a typical one among floridean 

algae， the so-called Polys争honiatype， alternat-
ing isomorphic tetrasporophyte and gameto-

phytes. Some unusual reproductions such as 

pro刀opag♂ulesand mixed phases reproductions 
a悶r問er均e句po町rte削e吋damong several s叩p戸附e配c叩 of Po~砂y
s砂争加n仰ia (Ed批制els町t旬ei泊n 如 d McIιLa舵chla組n 1967， 
Kapraun 1977， 1978， Yoon 1981， Cheung et 
al. 1984， Koch 1986). 

As summarized in Fig. 8， P. morrowii from 
Gyokpo showed a very interesting unusual 

life history although based on a typical Poly-
s似oniatype. Especially it is remarkable that 

the monoecious proc訂 ps originated from 
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Fig. 8. Life history of Polysiphonia mo閉山iHarvey in culture 

male thallus show no fertility while spermatia 

are functional， and the tetraspores on the mix-
ed phases plant exhibit viab日ity. Moreover， 
this unusual life history is repeated through 

mixed phases tetraspores. 

There have been lots of repo口sabout such 

unusual sexuality during the life history， espe-
cially in Ceramiaceae (West and Hommer-

sand 1981). For instance， Whittick and West 
(1979) demonstrated that monoecious plant of 

Callithamnion baileyi Harvey produced the car-

pospores by self-fertilization， and the spores 
developed into tetrasporophytes as seen in di-

oecious plants. Boo and Lee (1983) reported 

that the monoecism of Antithamnion sparsum 

Tokida showed a self-fertility and carpospores 

released from this plants developed into male 

plant， missing tetrasporophytes in culture. 
On the tetraspore of mixed phases plant， 

West and Norris (1966) reported that the tetra“ 

spores on the gametophyte of Antithamnion 

pygmaeum Gardner developed into the same 

gametophytes as parent in sexuality. Rue-

ness and Rueness (1973) demonstrated that 

maleltetra mixed phases plants of Antitham-

nion tenuissimum (Hauck) Schiffner were haploid 

and the spermatia produced by such plants 

were functional. Moreover， tetraspores de-
rived from the mixed phases plants grew to 

nonsporangiate normal male and female 

plants. They demonstrated that spores 

produced on the maleltetra mixed phases 

plants were formed apomeiotically. Notoya 

and Yabu (1981) reported that maleltetra mix-

ed phases plants of Platythamnion yezoense Ina-

gaki were always derived from carpospores， 
while the mixed phases plants bearing 

tetrasporangia， spermatia and carpogonial 

branches were derived from tetraspores in cul-

ture. 

R田 nessand Rueness (1985) demonstrated 

that tetraspores of Callithamnion tetragonum 

(With.) Gray from the mixed phase plant 

bearing both non帽 functionalspermatia and 

procarps in addition to tetrasporangia deve-

loped into similar mixed phases plants as par-

ent， where the spermatia and procarps were 
also non-functional and the tetraspores were 

inviable. The fate of tetraspores on the mix-

ed phases plant of C. tetragonum is similar to 

that of our study， although they did not ob-
serve the sterile plants in addition. L'Hardy・

Hales (1986) reported that tetraspores on the 

male gametophyte of Antithamnionella 

spirograph幼・'s (Schiffner) Wollaston deve-

loped into male and female plants. Hassin-

ger-Huizinga (1952) in Callithamnion coヮmbo-

sum (Sm.) Lyngb.， West and Nor出(1966)in 
Callithamnion sp. and L'Hardy-Halos (1986) 

in Antithamnionella sarniensis Lyle reported that 

tetraspores on the tetrasporophyte developed 

into tetrasporophytes repeatedly， missing the 
gametophytic phases. 

As a result， these unusual sexualities gener-
ally seem to exhibit their own peculiar tenden-

cy according to species. P. morowii at hand 
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also shows lack of the gametophytic phase in 

the unusual life history， but the result is not 
equivalent to those reported previously (Has-

singer-Huizinga 1952， West and Norris 1966， 
L'Hardy-Halos 1986). 

van der Meer and Todd (1977) demonstrat-

ed that the formation of gametangia on the 

tetrasporophyte of Gracilaria tikvahiae resulted 

from a mitotic recombination of the gene de-

termining sexuality. But this was in case of 

diploid tetrasporophytes. They did not ex-

plain the mixed phases reproduction in the 

gametophytes observed by such as West and 

Norris (1966)， Rueness and Rueness (1973， 
1985) and in this study. 

According to our culture study， P. morroωz! 

demonstrates that the mixed phases reproduc-

tion occurs during the life history via tetra-

spores. It seems to be that the mixed phases 

reproduction once induced in course of the 

life history can be succeeded stably generation 

to generation， even though the frequency of 
occurrence is variable according to environ-

mental conditions (Kim and Lee 1989). 
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WookJae Lee.In Kyu Lee :モロイトゲサ(紅藻フジマツモ科)の培養における混合相生殖

韓国 Gyokpoで単離したモロイトグサ(Polysiphonia 開閉山iiHarvey)を培養し，その生活史を調べた。本種は基

本的にはイトグサ型の生活史を示したが，雌雄同株ならびに混合相の生殖がみられた。これら正常でない藻体の

プロカルプは不稔性であったが，不動精子は稔性であった。混合相の藻体に由来する若干の四分胞子は正常な四

分胞子体ならびに不稔性の藻体に発達した。これら四分胞子体は四分胞子を放出し，この四分胞子からは雄性，

雌性，雌雄同株，混合相，不稔性の藻体が生じた。本培養実験で，四分胞子経由のサイクルでは雌雄同株ならび

に混合相の藻体は引き続いて 2回生じた。 (Departmentof Botany， Seoul National University， Seoul， 151-742 

Korea) 
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Sorella pulchra (Yamada) conib. nov.， based on Erythroglossum pulchrum 

Yamada (Delesseriaceae， Rhodophyta) 

Tadao Y oshida * and Hideo Mikami柿

*Detartment of Botany， F.倒 ltyof Science，品 kka幼 Universi，仇 Sattoro，060 Jatan 

**Women's Junior College， Sattoro University， Nishゐka3.一九3-1，Sattoro， 062 Jatan 

Y oshida， T. and Mik担ni，H. 1991. Sorellaμlchra (Yamada) comb. nov.， based on Erythroglossum tulchrum 
Y畑地(Delesseriaceae，貼odophyta).Jpn. J. Phycol. 39: 123-129. 

Erythroglossum tulchrum Yamada is shown to have Polyneura-type proca中 structures，consisting of two 
carpogonia1 branches and one group of sterile cells on a supporting cell. The type species of the genus 
Sorella，ぶdelicatula(G釘 dner)Hollenberg a1so shows the Polyneura-type proc釘 p.Most characteristics of E. 
tulch叩 mare shared wi也 Sorella. It is conc1uded that E. tulchrum should be tr阻 sfeηedto Sorella as 志向帥m
∞mb. nov. The proc釘 parrangement in i1lustrations of Searlesia Schneider et Eiseman agrees a1so wi出 that
of the Pvlyneura-type. The transfer of Searlesia subtrotica to PO抑eurais thus proposed. 

』匂 lndex U匂rds: Delesseriaceae-Erγthroglossum pu1chrum-Polyneura subtropica-Rhodo-

P紗'ta-trocaゆstructure-Searlesia-Sorelladelicatula-Sorella pulchra-taxonomy. 

Erythroglossum pulchrum， a species belonging 

to the red algal family Delesseriaceae， was 
described by Yamada (1938) based on speci-

mens collected at Hayama， Kanagawa Prefec-
ture and sent from the Biological Laboratory， 
Imperial Palace. The specimens were all 

tetrasporophytes. There is no further record 

of this taxon. Recently， a new collection in-

cluding female gametophytes was obtained 

from Kanagawa Prefecture， near the type 10-
cality. N ew information on this collection is 

presented here， and a comparison is made 

with the female structures of Sorella rklicatula， 
the type species ofthe genus Sorella. It is con-

cluded that Eヮthroglossumpulchrum should be 
placed in Sorella. 

Materials and Methods 

The specimens of Eヮthroglossumpulchrum 

were collected by SCUBA diving by S. Arai 

on 14 ]anuary 1988 off Akiya， Kanagawa 
Prefecture， Pacific central]apan. The plants 

grew between 3 to 10 meters deep as under-
growths in the Ecklonia forest. Specimens of 

Sorella rklicatula (G訂 dner)Hollenberg， collect-

ed at Point Loma， California， were kindly 
provided by Dr. ]oan Stewart. The materi-

als were preserved in formalin sea water. 

Microscopic slides for observation were made 

by mounting in glycerine after staining with 

aniline blue. Sections were made by hand 
with a razor blade. Voucher specimens訂 e

deposited in the herbarium of Faculty of 

Science， Hokkaido University (SAP). 

Observations 

Eヮthroglossumpulchrum Yamada 

External morphology: Female gameto-

phytes as shown in Figure 1 are similar to the 

tetrasporangial plants described in the proto・

logue (Yamada， 1938) in external mo中holo-

gy. Figure 2 shows an apical part ofthe thal-

lus with young cystocarps (cy). 
Apical organization: Figure 3 represents a 

young growing apex. It has an apical cell (a) 

dividing transversely. Intercalary divisions 
(i) are recognized in the primary cell row. 

Young proc釘 psare located near the prim訂 γ

cell row. 
Procarp: Procarps of this species are scat-
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Fig. 1. Female specimen of Sorclla pulchra (Yamada) comb. nov. collected from Akiya， near Hayama， 
Kanagawa Prefecture， January 14， 1988 

tered in the apical region of the branches (Fig. 

3). They are composed of one group of 

sterile cells associated with two carpogonial 

branches originating from the supporting 

cell (sc). The development of this type of 

procarp， Polyneura勺'pe (Kylin， 1924)， is 

shown in Figures 4-9. Figure 4 indicates that 

the initial ofthe supporting cell (sci) cuts 0仔a

sterile cell mother cell (stmc) and lat巴rallya 

mother cell of the first carpogonial branch 

(cbmcJ). The mother cell of the first car-

pogonial branch divides further (Fig. 5) to 

form a first cell of carpogonial branch (cbJ) 

and an initial of carpogo巾albranch (cbi)， and 
the mother cell of the second carpogonial 

branch (cbmc2) is cut off from th巴otherside of 

the supporting cell. These two carpogonial 

branches are composed of 2 cells in Figure 6 
and of 3 cells in Figure 7. At this stage， the 
sterile cell mother cell undergoes a division 

and becomes 2 cells (stc). Fol¥owi時 twofur-

ther divisions are shown in Fi思ues8 and 9. 

Here the steril巴 cellsform a set of 4 cells and 

become enlarged with much nutrient materi-

al， and attach巴dadjacent to them ar巴 the2 car-

pogonial branches composed of 4 cells each 

with a carpogonium bearing a trichogyne 

(tr). In some cases， a group of sterile cells 

composed of 8 cells was observed. 

Cystocarp: Only one cystocarp usually 

develops from a group of procarps formed 

together. Accordingly， a smal¥ number of 

cystocarps developed on an individual. Ma-

ture cystocarps m巴asure480-550μm in di-

ameter， nearly corresponding to the breadth 

ofbranch (Fig. 1). Figure 10 shows gonimo-

blast filaments in a younger cystocarp， and a 

cross section of near1y mature cystocarp is 

given in Figure 11. A large fusion cell (fu) is 

formed at the base and gonimoblast filaments 

with short segments radiate from the fusion 

cell. Carposporangia (ca) are formed in 

Fig. 2-11. So月llapulchra(Yamada) comb. nov. 2. A part offrond with young cystocarps. 3. Apex offrond 
showing apical segmentation and young procarps. 4-9. Stages in development of procarp in surface view. 10 
Early stage in development 01' gonimoblasts. 11. Cross section of a cystocarp. Numerals 1-6， first-order cell row 
(primary segments produced by an apical cell division); a， apical cell; ca， carposporangium; cb" cb" cb"自rst，sec-
ond and third cells of carpogonial branch; cbi， initial cell of carpogonial branch; cbmc" cbmc2' first and second 
mother cells of carpogonial branch; cp， carpogonium; cy， cystocarp; fu， fusion cell; gon， gonimoblast; i， secondary 
cell produced by intercalary division; po， aperture of cystocarp; sc， supporting cell; sci， initial cell of supporting 
cell; stc， steril cell; stmc， mother cell of steril cell; tr， trichogyne 
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Figs. 12-16. Sorella delicat抑 (Gardn吋 Hollenberg. 12-13. Apex of frond showing api叫 segmentation.
1←15. Spermatangial sori (ss). 16. Apical po此ionof female frond showing the position of procarps (pr). For ab-
breviations s田 Figs.2-11. 

short chains on the distal pa口sof gonimo-

blasts. Carposporangia紅 e22-33 x 42-50μm 
in size. Cytocarps are hemispherical in 

shape with an ostiole (po) on the center elevat-

ed from the surface of the branch. Because 
the female plants are decumbent in habit， cys-
tocarps are usually developed on one side of 

the thallus. 

Sorella delicatula (G訂 dner)Hollenberg 

Apical organization: As shown in Figures 
12， 13 and 15， this species has a transversely 

dividing apical cell (a). Intercalary divisions 
(i) are frequent in the cell rows of fi.rst order. 
Reproductive structures: Procarps are 

scattered on the apical p町 tof the branches as 

shown in Figture 16. Fi思ue17 represents 
an early stage in the development of the 
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Figs. 17-24. Sorella delicatula (Gardner) Hollenberg. 17-21. Stages in development of procarp in surface 
view. 22. Surface view ofyoung cystocarp. 23. A part offrond with tetrasporangial sori (ts). 24. Surface view of 
tetrasporangial sorus. t， tetrasporangium. For abbreviations see Figs. 2-11. 

procarp. Here a supporting cell cuts off a 

mother cell of sterile cell (stmc) and a car-

pogonial branch on one side and a mother cell 
of another ca中 ogonialbranch (cbmc2) on the 

opposite side. The mother cell of sterile cell 

has divided twice to form a group of 3 cells， 
although carpogonial branches remain imma-

ture (Fig. 18). Figures 20 and 21 show ma-

ture stages of procarps with a group of sterile 

cells containing up to 7 cells and a pair of 4・

celled carpogonial branches. 

Spermatangial sori are oval to long ellipti-

cal in outline and located on the central 
region of the blade (Fig. 14). 

Tetrasporangial sori are formed in similar 

position as spermatangial sori (Fig. 23). 
Tetrasporangia are cut off from the primary 

cells， spherical in shape and dividing tetra-
hedrally. 
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Discussion 

Hollenberg (1943) established a new genus 

Sorella based upon Eヮthroglossumdelicatulum 
Gar由lerand named as the type species Sorella 
delicatula. He stated that Eヮthroglossumhad 

tetrasporangial sori formed along the margins 

ofthe thallus (Kylin， 1924) and Sorella was dis-
tinguished from it by the central position of 

sori. He failed to give detailes of the female 

reproductive structures. At the same time， 
he transferred Eヮthroglossumrepens Okamura 
to Sorella as S. repens (Okamura) Hollenberg. 
1. Yamada (1971)， in his work on the 

reproductive structure of S. repens， verified the 
characteristics of tetrasporangial and sper-

matangial sori pointed out by Hollenberg for 

Sorella. He made clear the structure of the 

procarp in the genus Sorella for the first time， 
showing that E. repens had the procarp charac-
teristics of Polyneura-type as defined by Kylin 
(1924)， in that the procarps were dispersed on 
the thallus surface and composed of only one 

set of sterile cell group and 2 carpogonial branch-
es born on the same supporting cell. Stewart 

(1977) observed reproductive structures in 忍
delicatula， stating that the procarp organiza-
tion“appeared similar to those described for 
S. repens" by 1. Yamada (1971). We 

confirmed and showed details of procarp de-

velopment. 

Mikami (1987)， after examining the holo-
type (SAP 048988) and a syntype (SAP 

048986) of Eヴthroglossumpulchrum Yamada， 
recognized that this species had tetrasporangi-

al and spermatangial sori formed on the cen-

tral area of the branchlets， conforming to the 
Sorella-type. He stated that it was too early 

to decide the taxonomic status of this species 

because there was no information on the fe-

male plants. But through the observation on 

the female individuals newly discovered and 

collected， the procarp of this species is now 

shown to be of the POly1附 ra-typeas demon-
strated above. 

It is well understood that the type of 

procarp structure is one of the important 

characteristics at generic level in this family， 
in that in a given genus all species have the 

same type of procarp structure. Among the 

genera of the Nitophylloideae， the taxa that 
have been shown to have procarps of Poly-

neura-type organization are Sorella repens 
(Yamada 1971)， S. delicatula (Stewart 1977 
and our observation)， Eヮthroglossumminimum 
(Mikami 1976) and E. pinnatum (Mikami 

1977)， other than the species of PO今neura.
In this connection， Searlesia (Schneider & 

Eiseman 1979)， described from the western 
Atlantic， was reported to have a procarp struc-

ture resembling the Phycod:.りIS・type. This type 

differs principally from the Polyneura-type in 
the posession of 2 groups of sterile cells and a 

carpogonial branch on a supporting cell (Ky-

lin 1956). From a careful examination of 

figures given in their paper (匂s. 5-11)， 
however， the procarp structure of Searlesia is 
certainly of Polyneura・typeand not to be inter-

preted as Phycod:りIS・type. The structure inter-

preted as the first sterile cell group (stg1) in 

their figs. 8 and 9 is none other than the sec-

ond carpogonial branch， and the second 

sterile cell grou p (stg2) in their fig. 11 is clear-

ly the superimposed image of the carpogonial 

branch formed on the ventral side of the thal-

lus， i.e. there is only one group of sterile 

cells. Therefore we conclude that they misin-

terpreted the procarp structure， especially the 
relative position of the carpogonial branch 

and sterile cell group in Searlesia. Since the 

procarp structure of λ1embranoptera subtropica 
Schneider (Schneider and Eiseman 1979) is 
here shown to be of the POly1附 ra-type，and 

characteristics of apical organization and 

tetrasporangial sori are also the same as those 

of the genus Polyneura， there is no need to es-
tablish the genus Searlesia， and this species can 
be accomodated in the genus Polyneura as P. 
subtropica (Schneider) comb. nov. (Basio・

nym: Membranoptera subtroPica Schneider， 
1974: 1097; synonym: Searle~叩 subtropica).

In this paper， Sorella delicatz均 (Gardner)

Hollenberg， the type species of Sorella， is 
shown to have the procarp structure of Poly-
neura-type. 

From the viewpoint of all considered charac-

teristics， Eヮthroglossumpulchrum is concluded 
to be placed in Sorella. Therefore we propose 



Sorella pulchra (Y amada) comb. nov.， based on Eヮthroglossumρulchrum 129 

the following combination: 

Sorella pulchra (Yamada) Yoshida et Mika-

mi， comb. nov. 
Basionym: EヴthroglossumρulchrumYama-

da 1938: 124. pl. 24，11. 
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吉田忠生*・三上日出夫**紅藻コノハノリ科クシノハウスベニ

Sorella pulchra (Yamada) comb. nov. 

神奈川県葉山沖で新たに採集されたクシノハウスベニの雌性体で，プロカルプが PO加eUTa型であることが明

らかになり，既知の精子嚢斑，四分胞子襲斑の位置や生長点構造からクシノハウスベニは Sorella属に移すべきで

あると結論された。これまで知られていなかった Sorelladelicatula (Gardner) Hollenbergについてもプロカルプが

Polyneura裂であることを示した。大西洋産の Searlesia属のプロカノレプについては原著者等の解釈に誤りがあるこ

とを指摘し，その結果この属を認めず，タイプ種は Polyneurasubtropicaとすべきことを提案する。 (*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，材062札幌市豊平区西岡3-7-3-1札幌大学女子短大部)
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Observations of Eunotia arcus Ehr.， type species of the genus 
Eunotia (BaciUariophyceae) 
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Mayama， S. and Kobayasi， H. 1991. Observations of Eunotia arcus Ehr.， type species ofthe genus Eunotia 
(Bacillariophyceae). Jpn. J. PhycoL 39: 131-141 

Morphological studies of Eunotia arcus Ehr. var. arcus， type species of the genus， have been carried out 
with electron microscopy using the classical material collected fro 皿 Degernas(出etype locality) and the 
J apanese material. The former material contains various sizes of valves including both initial and first divi-
sion valves. The following characteristics of the post-initial出ecaeofthis taxon are stable: external and in-
ternal surface structure; striae density; arrangement of the pattern center to the valve face and mantle junc-
ture; raphe placement; location oflabiate process; areola structure; areolae density; epitheca dep出. As for 
the epi出ecadepth， a detailed examination comparing this taxon and Eunotia arcus var. bidens Grun. has been 
carried out. Special attention has been paid to the areola structure and the structure of initial valves. 

Key lndex Wo油 areola-diatom-ψtheca-Eunotia-Eunotia arcus-.fine structure-initial valve-
tototyte material 

Eunotia arcus Ehr. var. arcus known to be a 

cosmopolitan species and occurring in slightly 

acidic to circumneutral water， is the type spe-
cies ofthe genus designated by Boyer (1927). 

Though many taxonomists and ecologists 

have described this species， no observation of 
the type specimen has been made yet. As is 

seen in the other Eunotia species， this species 
also shows a wide variation in valve size and 

shape. This seems to be one ofthe main rea-

sons that many infraspecific taxa， 6 forms and 

24 varieties (according to VanLandingham 

1969)， have been made. 
We have found topotype material of E. ar-

cus in the Swedish Museum and have ex-

amined it light microscopically， and this materi-
al has been strongly assumed to be taken from 

the same lump as examined by Ehrenberg 

(1837) (Mayama and Kobayasi 1990). In 

this material， post-initial valves in various 
sizes and shapes are contained in addition to 

the initial valves. This is a valuable material 

to study a whole variation ofvalves during the 

life cycle of this species. In the present study， 
the fine structure of the topotype specimens is 

observed in comparison with the J apanese 

ones and the stable characteristics of the spe-

cies are discussed. 

Materials and Methods 

The material examined is listed as follows: 

(1) Topotype material: diatomite from 

Cleve's collection 247， Degernas in Sweden， 
graft， housed in the Swedish Museum of 

Natural History， Stockholm， (our sample 

number， K-6686). 
(2) Recent materials from J apan: an epipelic 

sample from Sugenuma Pond， Gunma Pref.， 
on 17 June 1986， K・5865;an epiphytic sam-

ple from Saino・koPond， Tochigi Pref.， on 17 
June 1986， K-5879. 

These materials were boiled with sulfuric 

acid and potassium permanganate to remove 

organic matter， or were suspended with 

hydrogen peroxide and then cleaned softly by 

ultraviolet radiation so as not to take the 

frustule apart. After one or the other treat-

ment specimens were washed in distilled 

water. For SEM observations specimens 
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were dried on glass coverslips which were 

then fixed to metal stubs. They were coated 

with gold-palladium using ]EOL ]FC・1100

and observed with]EOL F15. Specimens for 
TEM were placed on formvar-coated copper 

grids and observed with ]EOL 100B. 

Observations and Discussion 

Specimens from the topotype material 

show various valve shapes and sizes (Fig. 

1A). The longest valve is an initial valve and 

115μm (Figs. 1A with asterisk， 2， 4). The 
reason why we can recognize this specimen as 

an initial valve of Eunotia arcus is that we have 
found an initial valve paired with a first divi-

sion valve (first vegetative valve) of E. arcus 
(Figs. 3， 5). The initial valve is rounded in 

the cross section and the valve face cannot be 

distinguished from the valve mantle. The 

ventral side is concave and the dorsal side is 

convex， and they are parallel throughout the 
valve. The valve ends have a semidome-like 

form and也eyhave no construction ofthe dor-

sal side as seen in typical vegetative valves 

(Figs. 6， 7， 12， 13，22， 25). 
There has been no SEM observation of the 

initial valve of Eunotia， and even in the other 
raphid diatoms few observations of the fine 

structure have been carried out (Krammer 

1982，匂，mbellasilesiaca; Mann 1982， 1984a， 
Rhoicosphenia curvata， Gomphonema intricatum， 
Cymbella sp.， Cocconeis pediculωCohn et al. 
1989， Navicula cゆ幼ta). These initial valves 

are reported to have a rounded section as in 

E. arcus. Geitler (1951) observed initial cells 

in the specimens identified as E. arcus， and 
despite light microscopy， his description of 
the initial valve agrees well with our SEM ob-

servations. However， our specimen does not 
completely conform his description and illus-

trations of a bent girdle view. We have ob-

served such a bend in Eunotia tropica， Eunotia 
sp. and Actinella brasiliensis (unpublished data) 
but have not recognized such a bend in the 

present specimen. Cohn et al. (1989) have ob-
served that the central area is not rounded but 

depressed in both initial epi-and hypovalves 
of Navicula cω:pi，ぬta. Mann (1984b) has 

n
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Fig. 1. Variations of valve size and out1ine 
seen in two populations of Eunotia arcus. The valves 
with asterisks are initial valves. A: E. ar.印 svar.a町出.

Topotype material， B: E. a町 出 var.bi，伽1$.K-5879. 
Scale bar= 10μm. 

reported the central constriction of the initial 

epi叫 vein the girdle view in Neidium affine. 
However， our specimen has neither such a 

depression nor constriction at the centre. 

Cohn et al. (1989) have suggested the accumu-
lation of mucilage secreted from the central 

raphe endings as one of the reasons for this 

depression， however， our initial valve without 
such a depression has no central raphe end-

ings at the center. 
Mann (1984a) has pointed out a wide hya-

line marginal strip characteristic oftheir initial 

epivalves in the four species， RhoicosPhenia cur-
vata， Gomphonema intricatum， Cymbella sp. and 
Cocconeis pediculus. However， our specimen 
does not have such a structure. 

In the initial valve， a pattern centre， or a 
sternum， runs between both apical raphe end-
ings (Fig. 2) which are located at the centre of 
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Figs. 2-5. Eunot悶 arcusvar. arcus. Scale bars= 10μm (Figs. 1，2) or 5μm (Figs. 4， 5) Fig. 2. Obl同ueexter-
nal view of initial cell with rounded section. Topotype material. Fig. 3. External view of a日rstdivision valve 
with flat valve face. Topotype material. Fig. 4. Detail ofFig. 1 showing the initial epivalve with two bands (Bl， 
valvocopula and B2). Fig. 5. Detail of Fig. 2 in obl叫ueview. A first division valve is seen in副 ethe initial 
hypotheca w凶 twobands (Bl and B2) 
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the apices (Fig. 4). It runs along the apical 
axis near the valve ends (Figs. 1， 3) but moves 
aWe¥lY fromthe apical砿 isgradually， and its 10-
cation is most eccentric at the valve centre on 

the ventral side (Fig. 2). This characteristic 

placement is only seen in the initial valve and 

is not in the vegetative valves (Figs. 3， 5-11， 
25)， however， this placement of the pattern 
center may imply some clues eXplaining a sys-

tematic relationship to the araphid diatoms 

su平has postulated by Simonsen (1979) and 

Mann (1984c). The initial epivalve of E. ar-

cus drawn by Geitler (1951) has the pattern 

center interrupted in tht; valve centre， but this 
discrepancy seems to be caused by the arched 

valve face and the observation with a light 

mlcroscope. 

The polar raphe fissure ends at the mid-

point of the valve breadth， somewhat distant 
from the apical margin (Figs. 2， 4). The 

raphe branch extends down smoothly into the 

central ending because of the rounded valve 

face， and terminates in slightly dilated pores 
as seen in the vegetative cells (Figs. 4， 8， 9). 
Though Cohn et al. (1989) have represented a 

raised area surrounding the raphe in the ini-

tial valve of Navicula cuspidata， such a raised 

area does not appear in our specimens. The 

placement of the pattern center and the raphe 

as seen in the initial valve of E. arcus， is ob-
served in some other Eunotia species (unpub-

lished data) ， and perhaps these placements 
are a common feature in the genus. There-

fore， Eunotia shweickerdtii Cholnoky (1954)， 
which has the pattern center and the polar 

raphe endings on the apical axis of the valve， 
can be considered to be an initial valve of 

some other species. 

From the pattern centre， areolae are ar-
ranged transversely formtng rows tpwards the 

dorsal and ventral sides (Figs. 2， 4). An ex-

act measurement of the areolae density is not 

easy because of the curvature of the initial 

valve face but its value converted in 10μm IS 

approximately 36. Because the exterhal open-

ing of the pore is located lower than the level 

of the interstria， the stria is seen as a shallow 

furrow. The striae density is about 13 in 

10μm in the main valve body， but is becomes 
denser near the ends， being about 16 in 

10μm. The striae extending downwards 

from the raphe branch are a little different in 

their arrangement (Fig. 4). They are a little 

denser， being about 18 in 10μm. 
The cingulum of the initial epivalve ob-

served is composed oftwo bands， the valvoco・

pula (B1) and the second band (B2) (Fig. 4). 

These bands are very narrow in comparison 

with those of the normal vegetative valves 

(Figs. 22-25). The bands have a longitudinal 

row of short striae on the pars exterior. The 

striae in B1 are composed of two to three 

pores along most of the band but have only 

pore at each end， and the number of pores 
composing striae is reduced in B2 (Fig. 4). 

Each band has one open end but at alternate 

Figs. 6-11. Eunotia arcus var. arcus. Scale bars = 10μm (Figs. 6， 7) or 5μm (Figs. 8-11). Fig. 6. External 
view of a vegetative valve with rounded apices. K-5865. Fig. 7. External view of a vegetative valve with obliquely 
truncated apices. Topotype material. Fig. 8. Detail of Fig. 7 showing the whole raphe branch in the valve end. 
Fig. 9. Detail of Fig. 6 showing the whole raphe branch in the valve end. Fig. 10. Detail of Fig. 7 showing the 
polar raphe ending on the mid-line of the valve. Fig. 11. Detail of Fig. 6 showing the polar raphe ending on 
the mid-line of the valve. 

Figs. .12-21. Eunotiaarcusvar. arcus. Scale bars=10 pm (Figs. 12， 13)， 2μm (Figs. 14， 15)， or 0.2 pm (Figs. 
16-20). Fig. 12. Internal vegetative valve. Labiate process is located on the bisecting line of出eapex in the 
valve mantle. Topotype material. Fig. 13. Internal vegetative valve. The labiate process is located at a point 
shifted slightly toward the dorsal side from the bisecting line. K-5865. Fig. 14. Detail ofFig. 12 in oblique view 
showing a large pol紅 nodule(= helictoglossa) and a thickened hyaline area extending from the central raphe en-
ding toward the valve centre. Fig. 15. Detail ofFig. 13 in oblique view showing the placement ofthe inner fissure 
and the thickened hyaline area extending from the central raphe ending toward the valve centre. Fig. 16. External 
view of valve areolae with the pore occlusions. Some of them are broken. N ote the groove between the edge of the 
aperture and the occlusion. Fig. 17. Broken central valve showing the areolae each with occlusions set on a narrow 
ledge located slightly inward of the external aperture. Fig. 18. External view of cingulum areolae showing the 
shallow groove between the edge of the aperture and the pore oCclusion. Note the minute openings of the areola 
open into the groove (arrow heads). Fig. 19目 Internalview of valve areolae showing a simple aperture. Fig. 20 
Pore occlusions without any perforations. TEM. Fig. 21. Diagram of the areola in section. 
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Figs. 22-25. EUllotia arcus var. arcus. Scale bars= 10μm. EV=epivalve; HV=hypovalve; Bl-B6=first 
epiband (epivalvocopula) to sixth epib剖叫 Hl=日rsthypoband. Fig. 22. Obl同ueview of a whole frustule from 
the dorsal side. Note the location of the outer openi咋 ofthelab日 tepl'ocess (al'row head). Fig. 23. External view 
of a frustule from the ventral side showing the epitheca composed of an epivalve and six epibands. Fig. 24. Detail-
ed figure of the far end of the frustule in Fig. 22. Note the closed end of Bl， B3 and B5 located at the valve end 
w凶 thelabiate process (arrow head). Fig. 25. Oblique ventral v 

ends from each other. The cingulum of the 

initial hypovalve is a1so composed of two 

bands， but they are broader than those of the 
initial epivalves. The striae on the bands are 

composed of three to four pores along most of 

the band but reduced in number at the ends 

(Fig. 5). In the initial cells of RhoicosPhenia 

curvata， Mann (1984a) also observed broader 

bands in the hypocingulum than those of the 

epicingulum. Geitler (1951) has mentioned 

nothing about the band width in the initial 

cells， but found 2-4 bands in the epicingu-

lum and 4 bands in the hypocingulum. 

The post-initial valves are 29-114μm long 

in the topotype material and 22-101μm long 

in the J apanese material. These ranges over-

lap those described in the life cycle of E. arcus 

(Geitler 1951， 13.5-95.2μm long)， though 
our ranges are generally higher. 

The v巴getativevalves from the topotype 

material are presented in Figs. 3， 5， 7-9， 12， 
14 and those fromJapan are in Figs. 6，9，11， 



138 Mayama， S. and Kobayasi， H. 

13， 15. In the topotype material， the longest 
is the first division valve formed inside the ini-

tial valve (Figs. 3， 5). This valve has a flat 

face and can be clearly distinguished from the 

initial valve. Since the first division valve has 

parallel sides and rounded apices and has no 

constriction in the dorsal side near the apices， 
its outline is quite different from that of the 
shorter vegetative valves which are consid-

ered typical shape of E. arcus (Figs. 6， 7)， 
and rather resembles that of the initial valve 

(Fig. 2). Comparing Figs. 3， 6 and 7， it is evi-
dent that the degree of dorsal constriction and 

the obliquity of the valve ends increase as the 

valve length becomes shorter. On the other 

hand， Steinman and Sheath (1984) have ob-
served just the reverse changes in apical shape 
in cultured Eunotia pectinalis var. minor. In 

their case， the constriction disappears as the 
valves get shorter. 

The placement of the raphe and pattern cen-

ter are very stable regardless of valve size or 

habitat. The pattern center runs between 

both apices， but its terminating points are 

different from those of the initial epivalve. In 

the vegetative valve， the pattern center ter-
minates approximately at the midpoint be司

tween the polar raphe ending and the ventral 

valve margin (Figs. 5， 8-11). This point cor-

responds to the location of the internal helic-

toglossa (Figs. 14， 15). Just a short distance 

from the terminating points， the pattern cen-
ter approaches the ventral margin and runs 

along the length ofthe main valve body (Figs. 

3，6， 7). In the main valve body， the pattern 
center does not unite with the valve margin， 
or the juncture of the valve face and mantle. 

These are always one or two areolae between 

them. However， the union ofthe pattern cen-
ter and the juncture was rarely observed in 
small specimens and only in the stretch be-

tween both central raphe endings. 

The polar ending of the outer raphe fissure 

always terminates on the mid-line of the 

valve (Figs. 5， 10， 9). This location is the 

same as that of the initial valve (Fig. 4)， but 
the fissure in the valve face is very short and 

immediately turns down into the valve man-

tle. The fissure in the valve mantle is longer 

than that in the valve face. The central end-

ing of the outer fissure forms a slightly dilated 

depression. Internally the polar ending of 

the raphe fissure terminates in the well devel-

oped helictoglossa (Figs. 12-15). Each raphe 

branch is surrounded by an obvious hyaline 

area (Figs. 8， 9， 14， 15). This area charac-

teristically extends beyond the central raphe 

ending. The ext巴nsiontapers towards the val-

ve center externally and thickens markedly， 
internally. Our observations ofthe raphe cor-

respond well with those of Wahrer (1981). 

The striae consist of areolae as seen in the 

initial valve. The areolae are arranged in a 

shallow furrow both externally and internally. 

However， the furrow is detectable only in 

tilted observations because of its very slight 

depth (Figs. 8-11， 14， 15， 16， 17， 19). The 

areolae density in the valve face is stable， ca. 
35-38 in 10μm. There is no difference in 

the areolar density between the initial valve 

(ca. 36 in 10μm) and the post-initial valves. 

Our examination supports the idea in 

Navicula cusPidata by Cohn et al. (1989) that 

the transapical spacing between pores could 

be a precise genetically controlled taxonomic 

indicator. In the main valve body， the striae 
density is 11-14 in 10μm in the Swedish speci-

mens， and 9-14 in 10μm in the J apanese 

specimens. Cohn et al. (1989) observed finer 
striation more clearly in their post司 initial

valves than in the initial valves， but the 
vegetative valves from Sweden observed by us 

have a similar striae density as our initial 

valve (13 in 10μm) . In the culture of Eunotia 

pectinal仏 Steinmanand Sheath (1984) have 

stated that as time passed， the valve length 
decreased and striae density increased. 

Moreover， Mayama and Kobayasi (1988) 
have indicated the increase of the striae densi-
ty according to the decrease of the valve 

length in Navicula atomus. However， we 
could not recognize any such remarkable ten-

dencies in E. arcus. 
Each valve has one labiate process located 

on the bisecting line of the apex in the valve 

mantle (Figs. 12， 14) or at a point shifted 
slightly toward the dorsal side from the bisect-

ing line (Figs. 13， 15). Wahrer (1981) con-
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cluded that the labiate process location is one 

of the most stable characteristics in the Eunotia 

species and he set up four placements of the 

labiate process in the apex. The location as-

signed to this species by him is the B place-

ment (slightly above the midline). However， 
the labiate process is variable in placement as 

seen in Figs. 12-15. When the inside valve is 

arranged as in Figs. 12， 13， i.e. with the dor-

sal side to the left and the ventral side to the 

right， the labiate process is always located on 
the top side. This situation was first ob-

served by Moss et al. (1978) and a more 
detailed explanation was given later by 

Wahrer (1981). 

Because the topotype material is diatomite， 
all specimens are eroded to some extent so 

that they lack pore occlusion of the areola. 

Therefore， the complete areola structure has 
been observed only with living materials from 

japan. The areolae are found in both valves 

(Figs. 16， 17， 19， 20) and bands (Fig. 18). 

The shape of the external aperture varies 

from circular to rectangular (Figs. 16-18). A 

groove is observed between the edge of the 

aperture and由epore occlusion. The area of 

the external ape此ureis larger than that of the 

circular internal aperture (Figs. 17， 20). The 
pore occlusion has no perforations as seen in 

the hymer凶 epore occlusion (Fig. 19) nor 

flaps as in the volate pore occlusion described 

by Mann (1981). The entire form ofthe oc-

clusion is like a shallow Petri dish， which has 
small openings not in the ceiling but in the 

wall (Fig. 21). This occlusion is set on a nar-

row ledge placed slightly inward of the ex-

ternal ape口ure. The opening ofthe occlusion 

appears as a slit in the band because of the 

verγshallow groove running between the 

edge of the aperture and the pore occlusion 

(Fig. 18). 
The epicingulum consists of four to six 

open bands. The open end of B1， the valvoco-
pula， is placed at the apical side lacking the labi-
ate process and the closed end is at the other 

side (Figs. 22， 24) and this band orientation 
confirms the observations of Wahrer (1981). 

In each successive band， this orientation alter-
nates in turn. As the location of the band 
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Fig. 26. Plot of valve length versus epitheca 
depth in Eunoti・'aarcus var. arcus (・ topotype
material， 0: K-5865) and E. ar.ωvar. bidens (A: K・

5865，企:K・5879).

becomes further from the valve， the band 
width becomes narrower. Therefore， bands 
5 and 6 are barely visible in the middle por-

tion， but they are clearly visible at the wid-
ened band ends (Figs. 23， 25). Cingula 
with five bands are abundant in both Swedish 

and japanese materials. The frequency for 

the former is 25% (four bands) ， 65% (five 

bands) and 10% (six bands) among 20 
frustules examined， and in the latter it is 18% 

(four bands)， 60% (five bands) and 22% (six 

bands) among 50 frustules examined. There 
is no firm relationship between the valve 

length and the band number， but there is a 

tendency for longer valves to have many 

bands. 
The relationship between valve length and 

epitheca depth is shown in Fig. 26. Because 

the edge of the outermost band is not straight 

(Fig. 23)， we have measured the depth at both 
the apices and the center and plotted the 
average. The epitheca depth is 13.7-17.5μm 

in the Swedish material (closed circle) and 
this range agrees with that of the j apanese 
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materials of 14.2-18.0μm (open circle). 

To be emphasized is that the epitheca depth 

is a reliable taxonomic characteristic. This 

parameter is confirmed to be stable by us in 

E. arcus var. arcus (Fig. 26， circles) and var. b“1-
4加s(σFi泡g.2羽6，tr巾.

2羽6，changes in the epitheca depth are marked-
ly slight when compared with those in the 

valve length. There is a slight tendency for 

the epitheca depth to become shorter as the 

valve length decreases. This tendency is 

recognized in the nominate variety also， but it 

is more obvious in var. bidens. The ranges of 

valve length partly overlap in var. arcus and 

var. bidens. The longer valve of var. bidens is 
rather similar in appearance to the shorter 

valves ofvar. arcus because oftheir less undu-

lated dorsal side (Figs. 1A， 1B). However， 
the difference in epitheca depth clearly clas-

sifies them into two taxa (Fig. 26). 
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真山茂樹*・小林弘**羽状珪藻 Eunot匂の属のタイプ種である Eunotiaarcus Ehr. 

var. arcusの観察

スウェーデン自然史博物館所蔵の P.T. Cleveのコレクションの中のEunotiaarcus var. arcusの同地基準標本試料

を，走査型および透過型電子顕微鏡を用いて観察した。この試料には初生殻を含む，さまざまな大きさと形の殻

が含まれており，本種の無性生殖期における安定した形質を探ることができた。それらは，殻の外・内表面構造，

条線密度，パターンセンターと殻函殻議接合線の位置関係，縦溝の位置，唇状突起の位置，胞紋構造，胞紋密度，

上半後殻の深さであり，これらの形質は本邦産の個体群においても安定した形質であった。 (*184東京都小金井

市貫井北町←1-1 東京学芸大学生物学教室，榊184東京都小金井市本町3-8-9-813 東京珪藻研究所)
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A comparative study of spermatangia in Bostrychia Montagne 

(Rhodomelaceae， Rhodophyta) 

Robert J. King and Christopher F. Puttock 

School of Biological Science， Univers砂ofル即 SouthWales， PO Box 1， Kensing.伽 2033，Australia 

King， R.J. and Putto~k， C. F. 1991. A comparative ~tudy of spennatangia in Bos句IchiaMontagne 
(鮎odomelaceae，貼odophyta).Jpn. J. Phycol. 39: 143-150. 

The structure of the spermatangial stichidia in seven species of Bo.吻 'chiaMontagne is examined， and 
shown to be referable to the basic structure of the vegetative axis of each species. The variation shown in 
the arrangement of cortical cells in the stichidia is far greater than anticipated from published infonnation， 
組 dadds little to an understanding of relationships within the genus. 

Key lndex Words: Bostrychia-Rhodomelaceae-Rhodothyta-stermatangia-systematicsーt僻 .onomy.

The Bostrychioideae is a well defined sub-

family within the Rhodomelaceae， and follow-
ing Post (1936) all members of the subfamily 

have been placed in the single genus Bostrychia 

Montagne. In a world-wide revision of the 

group， King and Puttock (1989) challenged 
this view. The genus Bostヮchiawas main圃

tained for the eleven species in which there 

are two tiers of pericentral cells per位 ialcell， 
如 din which cortication (when present) ofthe 

first formed pericentral tier is completed 

before cortication of the second pericentral 

tier. The genus StictosiPhoniaJ. D. Hooker et 
Harvey was resurrected and emended for six 

species with 3-5 tiers of pericentral cells per 

axial cell， and in which the cortication of the 
second and subsequent pericentral cells takes 

place prior to the formation of the second 

tier of cortical cells. The two genera， Stic-
tosip加niaand Bostヴ'chia，had already been 

recognized as subgenera by Falkenberg 

(1901) on the basis of the number of tiers of 
pericentral cells alone. 

The t回 onomyof the Bostrychioideae has 

been， and continues to be， based essentially 
on vegetative structures， a fact attributed to 

the comparative rarity ofreproductive materi-

al. Smith and Norris (1988a) investigated the 

structure of spermatangia in cultured materi-

al of two taxa of Bostワchia(B. montagnei H訂・

vey and B. binderi Harvey) ， and compared 
their observations with published information 

on supposedly related species. In the present 
paper we have made original observations on 

spermatangial plants of seven of the 11 species 

that we recognize in Bostワchia，and interpret-
ed these in the light of our recent study of 
relationships in the genus. 

Any comp訂 ativestudy of the develop-

ment of the spermatangial stichidia in Bos-

tヮchiarequires the careful application of ter-

minology. Tanaka (1989) introduced the 

term “spermatangial stichidia" for the 

reproductive portion of what have been 

referred to as spermatangial branches (King 
and Puttock 1989) and this term is adopted 

here. Smith and Norris (1988a) introduced 

the terms “adaxial pit connection" for the at-

tachment of the proximal pericentral cell to 
the axial cell， and “abaxial pit connection" for 
its attachment to the distal pericentral cell or 

any subsequently formed cortical cells but 
this is unwarranted and confusing since the 
latter is only rarely in a strictly abaxial po・

sition. In the Rhodomelaceae出eterms 
dorsal and ventral refer to the cell row derived 

from the first and last formed pericentral cells 

respectively， and not simply the upper and 
lower side. In lateral branches， the ventral 
cells will be in the ad砿 ialposition and the 
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dorsal side will be then directed away from the 

axis. This results in the determinate lateral 
branches growing towards the indeterminate 
main axis rather than towards the substra-
tum， as do the indeterminate branches. 

Spermatogenous cells are not markedly 
differentiated from normal vegetative cells 

and any superficial cell can be reproductive. 
All cells in a spermatangial stichidium， with 
the exception of the axial cells， appear able to 
produce spermatia. Referring to the initial 

pericentral cells as pr出 aηparent(mother) 
cells which later divide to become secondary 
parent cells (Tanaka 1989)， or referring to the 
proximal pericentral cell as a primaηparent 
cell， and other corticating cells as secondary 
parent cells (Smith and Norris 1988a) is un-
necessary since the development is essentially 
that in the vegetative axis and therefore there 
is no need to create a separate terminology. 

Materials and Methods 

Observations of the spermatangial stichidia 
of the male gametophytes of seven species of 
Bostヮchiawere made on permanent micro-
scope slides held at UNSW (] ohn T. Water-
house Herbarium at the University of New 

South W ales) and L TB (Latrobe U niversity， 
Melbourne)， and on slides prepared from 
dried and pickled field collected herbarium 

specimens. Bostワchiatenella included materi-
al formerly referred to B. binderi Harvey. 
Spermatangial stichidia were analyzed for the 
spatial position and attachment of every cell 
over four consecutive axial cells. Four 
stichidia were examined for each species. It 
is virtually impossible to trace the cellular con-
nections of all cells on mature spermatia-
bearing stichidia because of the density of 
cells present at that stage. Therefore， since 
the stichidia are not secondarily reproductive， 
“spent" stichidia were used. Apart from 

these stichidia being easier to interpret， they 
are necessarily fully developed. 

The material was examined to determine 
whether there is a dorsiventral bias in cell 
production (i.e. a diminution of cortical de-
velopment from the first to last formed 

pericentral cell in the typical Rhodomelacean 

sequence); whether the dorsal cell row is in 
the lateral abaxial position of the branches as 
predicted by the arrangement of cells at th巴

branch initiation; whether the proximal 

pericentral cell is more highly corticated than 
the distal pericentral cell and whether the 
cortication of the spermatangial stichidia 
reflects the degree of cortication of the vegeta-

tlve axes. 
Specimens examined: 
Bostrychia montagnei Harvey-Key West， 
Florida， U.S.A.， Harvey (syntype MEL 

672268). 
Bostrychia moritziana (Sonder ex Kuezting) 

J.Agardhー DaintreeR. crossing， Q}d， Austra-
lia， 16015'8 145023'E， 8.vii.1984， King and 
Puttock UNSW 16835. 
Bostrychia p坦.ulifera MontagneーIlhade 
Marca， estado do Amapa'， Brazil， 21.x.1988， 
de Paula SPF 54065 (UN8W). 
Bostrychia pinnata J. Tanaka et Chiharaー

Daintree R. crossing， Q}d， Australia， 
16015'8 145023'E， 8.vii.1984， King and Put-
tock UNSW 16834; Cairns International Air-
port Road， Cairns， Qld， Australia， 16052'8 
145045'E， 7.vii.1984， King and Puttock 

UN8W 16836. 
Bostrychia radicans (Montagne) Mont-

agne-Rapid Ck， Darwin， N. T.， Australia， 
12027'S 130050'E， 4.xii.1985， Kilkeary 
UNSW 18148. 
Bostrychia tenella (Lamouroux) J. 
Agardh-Ellis Beach， Cairns， Q}d， Australia， 
May (NSW 126959); Red Beach， Weipa， 
Q}d， Australia， 12035'8 142052'E， 
22.vii.1984， King組 dPuttock UN8W 17025. 
Bostrychia tenuissima R. J. King et Putt-

ock-Arno Bay， Victoria， Australia， 
16.iii.1981， Woelkerling (LTB 12237， LTB 
12341). 

Results 

Spermatangial parent cells in spermatangi-
al stichidia 

The number of cortical cells connected to 
distal and proximal pericentral cells were 
scored in sequence for each of four砿 ial
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Table 1. Cortical production per axial cell in seven species of Bostヮ'chia. The values ar官 meansbased on 
four consecutive阻 ialcells in each of four spermatangial stichidia. The range shows the variation observed in the 
four separate stichidia (except for B. radicans where only one stichidium w髄 available).The number ofpericentral 
cells around the血 sis not constant， and the number of cells on wh抽出eaverage is based is indicated [#) 

Species dorsal subdorsal subdorsal subventral ventral 

B. montagnei 5.7 (4.5-7.5) 4.4 (3.5-5.5) 3.0 (2.3-4.3) 2.5 (1.5-3.5) 1.9 (1.5-2.3) 

(16) (16) (16) (16) (13)* 

B. moritziana 0.9 (0-2) 0.3 (0-1.3) 。** 。** 。**

(16) (16) (16) (16) (2) 

B. pilulifera 9.7(8.3-12) 8.3 (6.8-9) 7.3 (6.8-8.5) 6.6 (5.8-7.5) 5.3 (4.8-6) 

(16) (16) (16) (16) (15) 

B. pinnata 3.8 (2.5-5.3) 3.4 (1.8-4.5) 2.7 (1.8-3.8) 2.1 (1.3-3.5) 1.9 (0.5-3.3) 

[16) [16) [16) [16) [16) 

B. radicans 3.5 3.3 n/a 2 2 

(4) [4) [4) [4) 

B. tenella 5.2 (4.3-6.5) 3.7 (1.8-6.5) 3.7 (2-5.8) 3.7 (2.3-5.5) 2.9 (1-5.3) 

[16) [16) (16) [16) (16) 

B. tenuissima 10.3 (9-11.8 7.7 (6.8-8.5) 5.3 (4.8-6) 4.3 (3.3-5.3) 3 (2.3-3.8) 

[16) (16) [16) [16) [12) 

* In one case BostりIChiamontagnei had a single axial cell with 6 rather th卸 5pericentral cells around出eaxis. 
柿 InBostrychia moritziana the development of the pericentral cells in the spermatangial stichidium is incomplete in the 

ventral position. In none of the material observed were pericentral cells other出anthose in two dorsal cell rows further 
corticated. 

segments in a single spermatangial stichidium， 
and this was repeated for four stichidia. The 

number of cortical cells attached to a particu-

lar pericentral cell is aH'ected by the spatial 

arrangement of neighbouring cells. The 

sequence of production of pericentral cells in 

the vegetative indeterminate axis of the 

Rhodomelaceae follows a set pattern (Parsons 

1975). In corticate species of Bostワchiathe 

cortical productivity of the dorsal cell row in 

vegetative material is higher than that of the 

ventral. In species in which the spermatangi-

al stichidium is developed on polysiphonous 

or corticated axes the number of potentially 

spermatogenous cells in the dorsal cell row is 

highest，叩dlowest in the ventral row. In 

those few cases where the s叩pe町rrr凶 an時g副ia凶l al 
s坑剖tichidium can be developed on mono-

均ho∞nou凶s拡 e白s(伊Bo.ω'stワワF応品chiamo仰n，必it.加z幻11印.

B. tenella-see Tanaka， 1989) the data are 
based on the presumption that the most 

productive cell row is the dorsal cell row. 

The extent of cortication from the dorsal to 

the ventral cell rows is presented in Table 1. 

The pattern in which these numbers of corti-

cal cells can be derived from the basic砿 ial

cell/pericentral cell arrangement is indicated 

in Figure 1. In this schematic diagram the 

diversity found in each species is indicated. 

The dorsal cell row in a spermatangial 

stichidium occurs in the abaxial position in re-

lation to the main axis. As a consequence the 

spermatangial stichidia of all species ex-

amined， with the exception of those in Boωs-
tりてりザychぬhiamo仰n，加iana鳥， are curved towards the a叩pe位x 

of the indeterminate branch from which they 

are derived. 

Cortication of distal/pro玄imal tiers of 

pericentral cells 

According to King and Puttock (1989) the 
pattern of cortication of the pericentral cells in 

the spermatangial stichidia of Bostヮ'chiacan 

be interpreted as conforming to the same 

basic pattern as in the vegetative thallus. That 

is， it favours the completion of cortication of 
the proximal pericentral cell before that of the 

distal pericentral cell of an axial cell. The 

number of cortical cells arising from the proxi-

mal pericentral cells is compared with the 

number arising from distal pericentral cells in 



146 

A

山
川

King， R.J. and Puttock， C. F. 

cc 

ppc ac 

Fig. 1. Patterns of cortical development observed in the spermatangial stichidia of Bostヮ訪問(1=B. montagnei; 
2 = B. moritziana; 3 = B. pilul俳ra;4=B. pinnata; 5=B目 radicans;6 = B. tenella; 7 = B. tenuissima]. The series iIIustrates the 
observed arrangements ofthe axial cell (ac)， the proximal pericentral cell (ppc)， the distal pericentral cell (dpc)， and the 
primary cortical cells (cc). The table would be extended to the bottom and right to accommodate a third primary cor-
tical row on the proximal pericentral cell， or a secondary cortical celllayer on the primary cortical cells. The patterns of 
development iIIustrated by Tanaka (1989) for B. tenella*， and by Smith and Norris (1988a) for B. binderi (=B. tenella)料

相 dB. montagnei*** are indicated on the diagram. 

Table 2. 
Cortication of vegetative axes and sper-

matangial stichidia 

The cortication observed in the vegetative 

回目 andthe spermatangial stichidia shows 

that there is little consistency between the 

amount of cortical development in the sper-

matangial stichidia and the vegetative thallus 

(Table 3). The values include the pericentral 

layer and therefore cannot be directly com-

pared with values in King and Puttock 

(1989). 

Discussion 

Several recent papers have addressed 

aspects of the reproductive biology of Bostヮchia
species (Smith and Norris 1988a， b; Kumano 
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Table 2. Numbers of cortical celIs arising from distal and proximal pericentral celIs 
in seven species of Bostrychia. The values are means based on alI celIs derived from the 
pericentral celIs produced by four consecutive axial celIs， in each of four spermatangial 
suchidia The range shows the variation observed In four separate stichidia (except in the 
case of B. radicans for which only one stichidium was scored) 

Species Numbers ofproximal 
pericentral celIs 

B. montagnei 2.3 (2.0-2.6) 

B. moritziana 0.2 (0-0.5) 

B. pilul併Ta 4.3 (4.0-4.6) 

B. pinnata 1.8 (1.0-2.8) 

B. radicans 1.6 

B. tenella 2.3 (1.2-3.0) 

B. tenuissima 3.8 (3.3-4.5) 

1988; West and Calumpong 1988; Tanaka 

1989). The results presented here are dis-

cussed in relation to data on the male 

gametangial structures in these papers， and 
in the monograph of the genus (King and 

Puttock 1989). 

In the gametangial stichidia of all seven 

species of Bostヴchiaexamined the dorsal peri-

central cells were always more highly corticated 

than those of the ventral pericentral cells 

(Table 1). This can be taken as an indication 

that all species maintain the dorsiventral 

nature typical of all Rhodomelaceae even in 

the spermatangial stichidia. It also emphasises 

the unspecialized nature of the reproductive 

branches (Hommersand 1963; Smith and 

Norris 1988a). In those species where the 

development can be traced from the apex a 

greater number of cortical cells is observed in 

Number of distal Ratio ocfepll roximal to 
pericentral celIs distal celI numbers 

1.4 (1.1-1.7) 0.6 

0.1 (0-0.3) 0.5 

3.0 (2.2-3.5) 0.7 

1.1 (0.7-1.4) 0.6 

1.2 。目8

1.6 (1.0-3.0) 0.7 

2.7 (2.3-3目1) 0.7 

the abaxial position and the curvature of the 

branch is towards the apex of the indetermi-

nate branch from which it diverged. This 

interpretation differs from that of Smith and 

Norris (1988a) who considered that curved 

branches resulted from a greater rate of cell di-

vlslOn on the ventral (adaxial) sides of the 

fertile areas. Smith and Norris (1988a) quoted 

Prud'homme van Reine and Sluiman (1980) 

as not reporting curvature ofthe spermatangi-

al br組 chesof Bostヮ'chiaSC01仰 idesand suggest-

ed that this might be attributed to‘secon-
darlly developed spermatangia' on relatively 

straight， mature branches. Secondary de-

velopment of this type has， however， never 
been shown in any Bostヮchia species. 

Furthermore the photograph of the sper-

matangial branches of Bostヮchiascoψioides in 

Prud'homme van Reine and Sluiman (1980) 

Table 3. Comparison of cortication of vegetative axes and spermatangial stichidia. The number of celI 
layers surrounding the axis， including the pericentrallayer and the number of pericentral celIs around the axis is 
gIVen. 

vegetatlve cortlcatlOn reproductive cort' n 

Species indeterminate axis determinate axis stichidia 

number pericentral celIs number pericentral celIs number pericentral cells 

B. montagnei 3-5 5-7 0-3 0，4-6 (1-)2 (4-)5(-6) 

B. moritziana 1 5 0-1 0，4-5 1(-2) 4(-5) 

B. piluli作ra 3-4 7-8 1-3 6-7 2(-3) (4-)5 

B. pinnata l 6(-8) 4 2 (4-)5 

B. radicans 1 7-8 1 5-6 2 4 

B. tenella (1) 2-4 5-7 0-3 0，4-6 1-2 (4-)5 

B. tenuissima 5-7 5-6 2(-3) (4-)5 
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clearly shows the stichidia to curve towards the 

indeterminate axis. 
In the species of Bostワ'chiaexamined the 

proximal pericentral cell in the spermatangial 

stichidium is always more highly corticated 

than the distal pericentral cell (Table 2)， thus 
indicating for Bostrychia the tendency to創l

up the cortication of the proximal peri-

central cell before the distal cell. These cortical 

cells， when not forming a complete cortical 

layer， will be cut off posteriorally (away from 
the branch apex) ， laterally， or in the case of 
the distal pericentral cell， anteriorally， thus 
giving the appearance of the pit connection to 

the axis from a medial cell in B. montagnei (di-

trichotomous arrangement， Smith and Norris 
1988a: fig. 10A) or the distal ofthree in B. bin-
deri (linear arrangement， Smith and Norris 
1988a: fig. 10B) or both conditions from the 

same axial cell in B. tenella (Tanaka 1989: fig. 
15). Our interpretation ofthese conditions is 

indicated in Figure 1. 

In both the paper of Smith and Norris 

(1988a) and that of Tanaka (1989) the 

patterns of development illustrated do not en-

compass the wide variation which can be ob-

served in individual species (Fig. 1). 

Variation is shown in the number of 

cortical cells and their arrangement in the 

spermatangial stichidium. The cultivated 

material of Bostヮchiamontagnei described by 
Smith and Norris (1988a) has only partial 

branches developed into spermatangial 

stichidia， as is found in some ecological forms 
of B. tenella. This stands in contrast to the 

situation in the syntype material of B. montag-
nei， which is male， though this was not ob-
served by Harvey (1853). In B. tenella at least， 
spermatangial stichidia can be borne on 

either monosiphonous or polysiphonous 
branches (see below). 

The degree of cortication shown in the sper齢

matangial branches bears no direct relation-

ship with that of the vegetative thallus (Table 

3). However， in the species with mono-

siphonous ultimate branches examin巴d(Bos司

tてychiamontagnei， B. moritziana and B. tenella)， 
the lowest numbers of cortical cells in the sper-

matangial stichidia are recorded. 

The pattern of reproductive development 

on unspecialized branches that we have ob-

served in the spermatangial stichidia is also 

apparent in the development oftetrasporangi-

al and procarpial stichidia of the Bos-

trychioideae. 
The only published case in which the sper-

matangial stichidia do not conform to the 

pattern of development described here is that 

in which Kumano (1988) reported both male 

and female organs on ‘monoecious' Bostrychia 
fiagell俳raPost. On the basis of the出us-

tration in that paper we would question the 

assignment of the specimen to B. fiagellず"era
(= B. tenella ssp. fiagell俳ra(Post) R. J. King et 

Puttock). In Kumano (1988， figure 2) more 
cortical cells are shown arising from the proxi-

mal pericentral cell than we have observed 

even in the most robust forms of B. tenella. 

The spermatangial branch illustrated bears a 

superficial resemblence to an epiphyte， but is 
less well developed than the alloparasite 

Daωsoniocolax bostヮchiaeoriginally described 

from Brazil by Joly and Yamaguishi-Tomita 

(1967， 1969). 
Kumano (1988) is the only report of 

monoecious plants from field collected materi-

al. However， gametophytic plants are rarely 
encountered in nature and recently published 

observations on gametophytic stages are 

based on plants grown in culture (Smith and 

Norris 1988a， b; West and Calumpong 

1988). Cultured plants may behave atypical-

ly as is seen in the mixed phase plants report-

ed by West and Calumpong (1988). 

The table prepared by Smith and N orris 

(1988a) comparing the vegetative morphology 

and spermatangia in Bostrychia presents a 

number of problems. Firstly two of the species 

included， B. arbusculaJ. D. Hooker et Harvey 
and B. kelanensis Grunow ex Post， would now 
be placed in the genus Stictosψhonia (King and 
Puttock 1989) and another two， Bo吻 'chiatenel-
la and B. bina伝ri，are considered to be synony-
mous (King et al. 1988). In the present study 

the data for B. tenella are based on two 

stichidia from material of B. tenella sensu Post 
(1936) and two from the ecological form previ-

ously known as B. binderi. The stichidia were 
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borne on polysiphonous位 es，as was also the 
case in the material of B. binti.加iof Smith and 

Norris (1988a). They may also be borne on 

monosiphonous laterals (West and Calum-

pong 1988; T阻止a1989). Further the cir-

cumscription of B. sωψioides (Hudson) Mon-
tagne does not include southern hemisphere 

specimens which are referred to B. harveyi 
Montagne (King and Puttock 1989). These 

factors， coupled with an interpretation of 
phylogeny in the genus based on Post (1936)， 
make it di伍cultto reconcile the conclusion of 

Smith and Norris (1988a) that their work 

“indicates that male thalli are not only useful 

to the taxonomy of Bostヮchia，but represent 
phylogenetic markers for the family Rho-
domelaceae" with data now available. 

1n a major study on the 官 0:吹ychia-Caloglos-
sa-Assoziation'， Post (1936) revised the genus 
Bostヮch弘 Postrejected all previous systemat-

ic classifications within the genus， but 
nonetheless supported the taxonomic con-

clusions reached earlier by Falkenberg (1901). 

1n a brief discussion on systematics in the 

genus， Post (1936) made the unsupported as-
sertion that the most valuable systematic charac-

teristic is not the number of tiers of peri-

central cells. Post made no further comment on 

the systematics per se， but did note that the 
species of Bostヮchiasens. lat. (including Sticto・

s紗onia)could most easily be separated on the 

basis of the development of the haptera. Two 

groups of species were recognized: the 

‘Ramifulcratae' (with cladohaptera) and the 
‘Flagellifulcratae' (with peripherohaptera). If 
this division was considered to be more than 

simply useful for identification， then it would 
require a major reassessment of species in the 

genus. On the basis of detailed studies on 

vegetative material of all species in the genus 

including a cladistic analysis， King and 
PU悦ock(1989) reiterated the systematic value of 
the number of tiers of pericentral cells arising 

from each axial cell (cf. Falkenberg 1901). 

Furthermore， since the cladohaptera pos-

sessed by Bostヮ'chiaradicans and Stictω似onza
kelanensis (Post) R. J. King et Puttock have 
been shown to be non-homologous structures 

(King and Puttock 1989) the type of hapteron 

has questionable value in an assessment of 

any relationships. 

1n recent papers Smith and Norris (1988a， 
b) have attributed systematic meaning to 
further characters used in the key to the genus 

Bostヮ'chiain Post (1936). There is， howe-
ver， no reason why one should consider the 
key as a systematic arrangement produc-

ing groups and subgroups of related t砿 a.

Post' s understanding of systematics is interest-

ing， particularly when considering her expec-
tation of yet undiscovered species which 

would complete various permutations of 
character states (see table in Post 1939). 

Such expectations could be considered an ex-

tension of her belief that some species were 

related by neoteny so that species with 

monosiphony were considered to be develop-

ment-arrested states of the completely poly-

siphonous species. 

The supposition of Smith and Norris 

(1988a， b) that Bostrychia arbuscula， B. montag-
nei and B. scoψioides form a subgroup of close-

ly related species， reco伊 izedby Post (1936)， 
is therefore unjustified. Likewise a subgroup 

consisting of B. call争tera(Montagne) Mon-

tagne， B. binderi and B. tenella cannot be main-
tained as related species. The two charac-

ters， extent of co口icationand differentiation 

ofthe thallus into long and short shoots， listed 
as separating B. binderi， B. tenella， B. callip-
tera from the subgroup containing B. arbω'cu・
la， B. montagnei and B. scoψioides， have been 
shown to be of little or no systematic value 
(King and Puttock 1989) and the continued 

separation of B. binderi from B. tenella (and B. 
flagell俳ra)is unwarranted (King et al. 1988). 

The seven species examined in the study 

represent all five of the informal alliances 

proposed by King and Puttock (1989);也e

‘radicans' and tenella' groups are represented by 
two species each. The tenella group is 
represented by two corticate species， Bos-
tヮ'chiatenella and B. montagnei with similar sper-
matangial stichidia cortication production， 
consistent with cortication in the vegetative 
thallus (King and Puttock 1989). The two 

species in the radicans group (B. radicans and 
B. pilulijをra)differ in the degree of cortication， 
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which is consistent with the cortication in the 
vegetative thallus of B. pilulifera and the lack 

of J:ortication in B. radicans. Both species 

have prolonged stichidial growth with the su-

bapical 3・・12cells fertile and a long series of 

spent cells behind them. In all other species 

也e stichidia appear to be simultaneously 

productive， i.e. the stichidia are either com-
pletely fertile or completely empty of sper-

matia， and this has been confirmed in cul-
ture for B. tenella by West and Calumpong 

(1988). The data presented here also support 

ana伍nitybetween the tenella and moritziana 

groups. The tenella and moritziana groups 

differ in the type of hapteron although the 

cladistic analysis places them near each other 

(King and Puttock 1989). 
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Muller， D. G. and Kawai， H. 1991. Sexua1 reproduction of Ectocaゆussiliculosus (Ectocarpa1es， 
Phaeophyceae) in Japan. Jpn. ]. Phycol. 39: 151-155 

The cosmopolit組 marinebrown a1ga Ectocaψ凶 siliculosushas been isolated from Hokkaido， Japan 
The full sexua1 life history was obtained in clona1 cultures: Gametophytes are dioecious and differ from 
sporophytes by a more elaborate branching pattern. Unfertilized gametes develop to p紅白eno・sporophytes.
Gametes of]apanese E. siliculosus are sexua11y compatible and form zygotes with isolates ofthe same species 
from various 0出ergeographic areas in both hemispheres. A revision ofthe genus Ectocaψ山 withpresently 
over 40 species reported for ]apan is recommended. 

J巴り lndex Wordr: cosmotolitan-ectocaψales-Ectocarpus siliculosus-life histoヮ-Phaeothyceae-

sexual reproduction 

In his treatise on the French marine flora 

Hamel (1931-1939) defined the genus Ecto・
caψus to contain uniseriate filamentous brown 

algae with ribbon-shaped plastids， isogamy， 
and lack of true hairs. Cardinal (1964) and 

Russel (1966) accepted and substantiated this 

concept. RusseIl based his study on field and 
cultured material. He found considerable 

variability of morphological characters and ar-

rived at the conclusion that only two species 

are represented at the British coast: E. silicu-

losω(Dillw.) Lyngb. and E. fasciculatus Harv. 

Ectocarpus siliculosus is a cosmopolitan spe-

cies， which inhabits cold and warm temperate 
coasts of all oceans. Earlier work by Berthold 

(1881) and Papenfuss (1935) documented sex-

ual fusion of isogametes on the coasts of the 

Mediterranean Sea and Atlantic North Ameri-

ca. More recently， gametophytes were 

reported from various locations in the North 

Atlantic and Australia (MuIler 1979)， South 
America (M剖ler1988)， and New Zealand 

(MuIler et al. 1990). Crossing experiments 

showed that with few exceptions plasmogamy 

occurs between isolates from different geo-

graphic areas. In some cases segregation 

sterility indicates dissimilarities in chromo-

some structure. Consequently， E. siliculosus 
can be considered as one species with a world-

wide distribution. Its many geographically 

separated populations show full or slightly 

reduced interbreeding patterns. 

An unusually large number of Ectocarpus 

species is listed for the coasts of J apan 

(Yoshida et al. 1985)， but experimental work 
and culture studies are lacking. We report 

here our findings on the complete life history 

of E. siliculosus from Hokkaido as a first contri-

bution to a revision of the genus Ectocaψus for 

the Japanese coast. 

Materials and methods 

Leathesia sp. was coIlected in the intertidal 

zone near Akkeshi Marine Biological Station 

at Akkeshi， Hokkaido， Japan (43002'N， 

144052'E) on July 18， 1989. Several milli-

meter-sized fragments were inoculated into 

plastic petri dishes in order to allow potential 

epiphytes to develop. By October 1989 an 

ectocarpoid filament appeared， which formed 
unilocular sporangia four weeks later. One 

unilocular sporangium was isolated. It 

released spores， which developed to gameto-
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Figs. 1-9. Living cultured material of Ectocartus siliculosus from Akkeshi， Hokkaido. 1: Habit of 
gametophyte， scale bar 1 mm. 2: Gametangia， scale bar 100μm. 3・Gameterelease from pluriloculaJ' 

gametangium， scale baJ' 50μm. 4: Cortication in basal portion of older gametophyte， scale bar 100μm. 5-7: 
Sporophyte， which developed fJ'om a zygote. Habit (Fig. 5); pluriloculaJ' sporangium (Fig. 6); uniloculal 
sporangium (Fig. 7). Scale baJ's: 1 mm (Fig. 5); 100μm (Figs. 6-7). 8: Partheno・sporophytefrom unfenilized 
male gamete， scale bar 100μm. 9: Gametophyte自lamentcells showing J'ibbon-shaped plastids with pyrenoids， 
scale bar 50μm. 
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phytes. All work reported here was done 
with this material. 

Unialgal cultures were maintained in en-

riched natural seawater (Provasoli-ES， Starr 
and Zeikus 1987) at 12::t 10C. They were il・

luminated for 10 or 14 hr daily with a fluores-

centlamp at an irradiance of8-15μmolm-2 s- 1 • 

Experimental and culture techniques were 

the same as described previously (Muller 

1988). 

Specimens of our material will be deposited 

in the Herbarium of Department of Botany， 
Faculty of Science， Hokkaido University 

(SAP). 

Results 

The plants originating from the unilocular 

sporangium of an ectoc訂 poidepiphyte on a 

Leathesia species were male and female 

gametophytes of Ectocaψω silicl山sus(Dillw.) 

Lyngb. This conclusion is based on the follow-

ing morphological criteria: The plants are up 

to 5 cm long， and profusely branched in a 

sub-dichotomous manner without dominat-

ing main axis (Fig. 1). The plastids are rib-

bon-shaped with pyrenoids (Fig. 9)， and male 
and female gametangia (Fig. 2) and gametes 

(Fig. 3) are isomorphic. True phaeophycean 

hairs are absent，組dgametophytes are di司

oecious. Female isogametes settle on the sub-

stratum and attract male gametes until plasmo司

gamy occurs. Zygotes develop to sporo-

phytes of a few cm in size， which differ from 
the gametophytes by much sparser branching 

(Fig. 5) and larger plurilocular sporangia 

(Fig. 6). Older sporophytes and gameto-

phytes show intense cortication by downward 

growing rhizoids (Fig. 4). 

The spores from plurilocular sporangia 

develop to new sporophytes. Unilocular sporan-

gia on the diploid zygotic sporophytes (Fig. 7) 

undergo meiosis， and their spores develop to 
a second generation of gametophytes with 

approximately equal representation of both 

sexes. 
Unfertilized gametes develop partheno-

genetically to plants with sporophyte habi-

tus， which form unilocular and plurilocular 

sporangia (Fig. 8). These partheno-sporo-

phytes were not studied further， since identi-
cal reproductive features have been found and 

studied in detail in E. siliculosus from Italy 
(Muller 1967). 

In crossing experiments， gametes of our 
] apanese Ectocaψωcultures formed zygotes 

with gametes of Ectocaψωsiliculosus from N ew 

Zealand (isolated by Muller et al. 1990)， 
Naples， Italy， Wilmington， North Carolina 
(isolated by Muller 1979)， and Chile (Muller 
1988). Hybrids with the Italian isolates were 

fully viable， including functional meiosis. 

Hybrids with the North American and 

Chilean isolates showed reduced viability， 
while hybrid zygotes with New Zealand iso-

lates did not develop (B. Stache. unpublished 

results). 

Discussion 

お10rphologicalcharacters， life history， and 
sexual compatibility with isolates from differ-

ent geographical areas provide convincing evi-

dence that Ectocarpus siliculosus occurs on the 

coast of ]apan. However， our study on cul-
tured material does not indicate on which sub-

strates and at what time of the ye訂 thisspecies 

is expected to be found in the field in macro-

scopic scale. Specimens referable to E. 
siliculosus have not been collected at Akkeshi 

to date (Yamada and Tanaka 1944， Kawai， 
unpublished data). 

The coasts of ] apan belong to cold and 

warm temperate climatic zones. E. siliculosus 

is a typical representative for this tempera-

ture range， and in addition a cosmpolitan spe-

cies. This opens the possibility that the 

genus concept for Ectocaψus， as specified by 
Russell (1966) for the British coast， may also 
be valid for ]apan and other areas. An answer 

to this question requires detailed collection 

data as well as critical culture studies， which 
are not available at present. 

The taxonomic treatment of the genus 

Ectocaψωin ] apan is confusing. Yoshida et 
al. (1985) compiled all taxa repo口edfor this 

area. The list includes E. siliculosus and E. 
penicillatus (C. Ag.) Kjellm.， which is placed 
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by Hamel (1939) in the siliculosi group and 
considered by Russell (1966) as a transition 

form between E. siliculosus and E. fasciculatus. 
E. breviarticulatus J. Ag.， which is also report-
ed， has a tropical affiliation. The 44 addition-

al taxa in the list are mainly new species， 
which were established by M. Noda and T. 

Ohta. According to their original diagnoses 

(Noda 1969， 1970， 1975， Ohta 1973)， most of 

these taxa have discoid plastids， and conse-
quently cannot be placed in the genus Ectocar-
tus. Instead， it seems likely that many of 

them belong to other genera such as Feldman-
nia or Gijfordia， which has been recently re-
named to Hincksia by Silva et al. (1987). 

It is evident that a thorough reevaluation of 

type specimens， complemented with culture 
studies， will be needed to consolidate the 

taxonomy of the genus EctocaψωinJapan. 
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Muller， D. G. * . JII井浩史**日本産褐藻シオミド口 (Ectocaψω sili，ωlosus

(Dillw.) Lyngbye)の有性生殖

155 

汎存種の褐藻シオミドロ (Ectocarpussiliculosus，シオミドロ目)を北海道，厚岸において採集し，クローン培養

によって生活史と有性生殖について調べた。配偶体は雌雄異株であり，配偶体は胞子体より複雑な分岐をする点

で形態上でも区別される。接合しなかった配偶子は雌雄のいずれも単為生殖の胞子体に発達する。日本産の Ecto-

mゆussiliculosusは北半球および南半球の数地点から採集された本種の株と交配可能であることが確かめられた。

日本においてこれまでに40種を越える Ectocaゆω 属の種が記載されているが，本属の種で培養により有性生殖を

含む生活史が明らかになったのはこの報告が初めてである。 (*Fakultatfur Biologie， Universit孟tKonstanz， D-

7750 Konstanz， F.R.G.;柿 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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Entomoneis aequαbilis Sp. nov. (Bacillariophyceae)， a brackish 

species without junction -lines 

Keigo Osada* and Hiromu Kobayasi** 

*D，φ>artment of Biol，叩"Ni抑仰 DentalUn叩ersity，S.品d拘伽o叫01~ザρf印De，町帥，
雫押事To毛勿紗yoDi阻atωomlnstitute， Honcho 3-8-9-813， Koganei-shi， To紗0，184 Japan 

A new brackish Entomoneis species without junction-lines in the winged keel is described as Entomoneis 
aequabilis Osada & H. Kob. sp. nov. from Suguchi-ike (Suguchi Pond)， Kamikoshiki-jima (K出 nikosh泳i
Island)， Kagoshima Pref.， Japan. The species is mainly characterized by frustules with a qua口ertwist， 
a sigmoid keel without junction-lines， denser striation in the valve body， longitudinal costa on one 
side of出eraphe canal， and p勾redshort projections on出einterareolar costae of the bands. 

Key lndex Words: Bacillariψhyceae-brackish diatom-Entomoneis-Entomoneis aequabilis-jine 
structure-moψ>hology-newゆeczes.

The genus Entomoneis has been mainly 

characterized by the sigmoid keel elevated 

from the valve body， the junction-lines and 
the complex girdle (Cleve 1894 using the in-

correct genus name Amphiprora， Reimer in 
Patrick and Reimer 1975). Though most 

species of the genus have the junction-lines 

which separate the winged keel from the valve 

body， there are some species which have no 
junction-lines such as Amph争roradusenii Cl. 

(1894)， A. perPlexa Giffen (1963) and our new 
species. E. aequabilis is more similar to A. 

perPlexa than A. dusenii in having denser stria-

tion. However， the striae of A. aequabilis (32-
37 in 10μm) are denser than those of A.ρer-
plexa (23-27 in 10μm). 

Ross et al. (1979) have defined the term 

“wing" as a kind of keel in which fenestrae 

alternate with alar canals as seen in Surirella 

robusta Ehr. E. aequabilis has only the raphe 

fibulae and has neither the fenestrae nor the 

alar canals， however， it has a well developed， 

wing-like structure as seen in Figs. 3 and 28. 

Therefore， we also use “wing" for this species 
as an exceptional case in the genus 

Entomoneis. All the species examined by us 

using SEM have a genuine wing; E. alata var. 

Japonica (Cl.) Osada & H. Kobayasi (1985)， 
E. paludosa (W. Smith) Reimer var. paludosa， 
E. punctulata (Grun.) Osada & H. 

Kobayasi， E. pseudoduPlex Osada & H. 

Kobayasi (1990a)， E. decussata (Grun.) 

Osada & H. Kobayasi (1990b)， and E. centro-
spinosa Osada & Kobayasi (1990c). They have 

three kinds of fibulae in the wing in which 

solid parts composed of costae and fibulae al-

ternate with canals or canal-like structures， 
passages between the interior of valve and the 

raphe canal. The longitudinal costa on one 

side of the raphe canal and the paired short 

projections on the external surface of the inter-

areolar costae of the bands are the additional 

characteristics of E. aequabilis. 

Material and methods 

Materials were collected from the bottom 

mud of Suguchi北 e (Suguchi Pond)， 
Kamikosl北 iサima (Kamikoshiki Island)， 
Kagoshima Pref.， on October 9， 1986 (OS-
368). Salinity ofthe habitat was measured to 

be 17~元 when collecting the materials. Since 

individuals of the species were very rare in the 

materials， their clonal culture was carried out 
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in test tubes containing a modified PES me-

dium (Osada and Kobayasi 1990a). Other 

culture conditions and methods of cleaning， 
washing and preparing objects for light and 

electron microscopy are given in Osada and 

Kobayasi (1985， 1990b). 
The terminology used is that suggested by 

Anonymous (1975)， Ross et al. (1979) and 

Paddock and Sims (1977， 1981). 

Observations and discussion 

Entomo7問'saequabμis sp. nov. (Figs. 1-3， 5) 
Cellulae singulares. Frustula in aspectu 

cingulari valde constricta et longitudinaliter 

torta. Valvae leviter sigmoideae， lineares， 
apicibus late scalpelliformibus， 47-57μm lon-
gae， 7-9μm latae. Carina alata sigmoidea， 
valdissime elevata et sine juncturi-lineis. 

Parietes rapho-canalis striati， costa lon-

gitudinali asymmetrice in latere uno. Striae 

corporis valvae continuae ex margine carinae 

ad marginem valvae et densissimae， 32-37 in 
10μm， et decussate superpositae in aspectu 
cingulari. 

Cells solitary. Frustules strongly constrict-

ed in girdle view and longitudinally twisted. 

Valves slightly sigmoid， linear with broad scal-
pelliform ends， 47-57μm long， 7-9μm 
wide. Winged keel strongly sigmoid， elevat-
ed and without junction-lines. Walls of the 

raphe canal striated and with longitudinal cos-

ta asymmetrically on one side. Striae on the 

valve body continuous from the keel margin 

to the valve margin and extremely dense， 32-
37 in 10μm and appearing decussately to 

overlap in girdle view. 

Holotypus: H. K. T-94. in coll. H. 

Kobayasi (wi1l be housed in the Nat. Sci. 

Mus. Tokyo). 

Type material: OS-368， coll. by K. Osada 
on 9 October 1986. 

Type locality: Bottom mud of Suguchi-ike 

(Suguchi Pond)， Kamikoshiki-jima 
(Kamikoshiki 1山 nd)，Kagoshima Pref.， 
]apan. 

Etymology: Specific epithet is Latin， adjec-
tive aequabilis， meaning “uniform" in 

reference to the uniform structure of the 

valve body and the keel without junc-

tion-lines. 

This species closely resembles Amphiprora 

戸ψlexaGiffen described from South Africa 

(Giffen 1963， 1967) in having a sigmoid 

winged keel without junction桐 lines，a line of 

large puncta near the raphe canal and a dense-

ly striated valve body. However， according 
to the original description and i1lustration of 
A. perplexa (Giffen 1963)， Giffen's species has 
the transapically symmetrical striation in gir-

dle view. The striae are roughly parallel in 

the middle portion and radiate near apices of 

the valve and are slightly sparse， being 23-25 
(27) in 10μm. E. aequabilis， therefore， is 
clearly distinguished from A. peψlexa by hav-

ing denser striae， being 32-37 in 10μm， and 
by the oblique striation on the valve body， 
and consequently， appearing decussately to 
overlap in girdle view (Figs. 1-3， 5， 6). 

In the SE島1，the frustules have a longitudi-

nal quarter or 900 twist (Fig. 4) but represent 

a panduriform outline in girdle view， depend-
ing on the setup of specimens or the angle 

Plate 1. Entomoneis aequabilis Osada & H. Kob. sp. nov. Scale bars = 10μm. Figs. 1， 2. Frustule in girdle 
view. 1. KE-1216. 2. Suguchi-ike (Su伊 chiPond)， Kamikoshiki-jima (Kamikoshiki Island). Fig. 3. Valve 
view. KE・1216. Fig. 4. Oblique view of a whole frustule showing its quarter-twisted form. KE-1216. SEM. 
Figs. 5， 6. Girdle view of valve. KE・1216.5. LM. 6. TEM (Scale bar wi也 dot).

Plate 2. Entomoneis aequabilis Osada & H. Kob. sp. nov. KE-1216. Scale bars=5 f1m (Figs. 7， 8)， 1μm 
(Figs. 9-11)， 0.1μm (Figs. 12， 13). Fig. 7 External view ofhalfvalve showing the transapical costae arranged in 
parallel slanting toward the valve center but changing direction radially at the sub-terminal valve， and numerous 
warts on the costae. Fig. 8. The other half of the same valve as Fig. 7， showing the costae arranged in p町 allelslant-
ing toward the valve apex. Fig. 9. Enlarged internal valve showing the smooth surface of the costae and inter-
costae (striae). Fig. 10. External sub-terminal valve showing the changeover po口ionof the costae arrangement， 
bifurcations and insertions of costae and longitudinal costa running along the keel margin. Fig. 11. Enlarged 
external valve showingwarts arranged in two rows on each costa. Fig. 12. Hymenes occluding areolae on the raphe 
canal showing perforations forming lines arranged in parallel and densely. TEM. Fig. 13. Hymenes on the valve 
margin of the same valve as Fig. 12. TEM 
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Plate 1 
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Plate 2. 
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from which the specimen is viewed (Fig. 20). 
The transapical costae continue from the 

valve margin onto the raphe canal. Those of 
the valve body have externally numerous 
warts which vary in size and are arranged 
more or less in two rows on each costa， while 
internally their surfaces訂 esmooth (Figs. 7-

9， 11). Most costae ofthe valve body seen to 
be decussate in girdle view in LM and TEM 

(Figs. 1，2，5，6)町 eactually arranged oblique-
ly in the same direction on both sides of the 

valve. Namely， the decussating appearance 
in girdle view is caused by the overlapping of 

the costae of one side and the other side of a 
valve， as is seen in the wings of E. pseudoduplex 
(Osada and Kobayasi 1990a)， E. declιrsata 
(Osada and Kobayasi 1990b) and E. 

centroゆinosa(Osada and Kobayasi 1990c). 
The costae on one half of the valve are ar-

ranged obliquely and in parallel， slanting 
toward the apex (Fig. 8)， while on the other 
half of the valve the costae are arranged curv-

ing slightly in the same direction as the for-
mer for about two-thirds of the way between the 
center and the apex but those in the remain-

ing one-third change their direction radially 
(Fig. 7). The changeover portion of the cos-
tae arrangement， particular匂， tend to have 
frequent bifurcations of the costae and also fre-

quent insertions of the costae from the keel 
m釘 gin(Fig. 10). On the other hand， the cos-
tae on the raphe canal have no warts. As 
seen in Fig. 6， the striations on both sides of 
the raphe canal overlap exactly in the girdle 
view. Their arrangement is almost radial in 

each half of the keel (Figs. 7， 8). 
Each intercosta or stria is also continuous 

from the valve margin onto the wall of the 

raphe canal on one side ofthe valve (Fig. 30)， 
but on the other side ofthe same valve it is in-
terrupted on the wall of the raphe canal， and 
divided into one distal short areola and one 
remaining intercosta by the longitudinal nar-
row costa (Figs. 6-8， 29). The distal areolae 

are seen as a row of marginal puncta along 
the edge of the wings in LM (Figs. 1， 2， 5). 
The longitudinal costa is narrow and continu-
ous lengthwise and seems to have the same 
structure as出atof the transapical costae (Fig. 

19). The distal areolae and the longitudinal 
costa are observed to lie on the same side of 

the frustule， that is， the epi-and hypovalve 
have them on the same side (Fig. 31). The 
stria as well as the distal areola is closed exter-
nally by a hymen with perforations forming 
short lines. The perforated lines are ar-

ranged parallel to each other but perpendicu-
lar to the margin (Figs. 12， 13， 32， 33). Such 
structure of the striae is similar to that of E. 
punctulata (Osada and Kobayasi 1990a) and 
of Auricula amphitritis (Paddock and Sims 

1980). 1n this species， however， the arrange-
ment and density of the perforated lines are 
clearly different near the keel margin and 
near the valve margin. The perforated lines 
are longer and denser， being 40-45 in 1μm， 
near the keel margin (Fig. 12) and shorter and 
sp町 ser，20-25 in 1μm， near the valve margin 
(Fig. 13). 

The raphe canal is proximally separated 
from the valve cavity by a row of raphe fibulae 
and has a central large inner opening (Figs. 
15， 17， 18)， and distally has a plicate raphe 
slit (Figs. 19， 32， 33). The fibulae seen as 
small dash-like puncta along the keel margin 
in LM link the costae on opposite walls of the 
keel (Figs. 17， 18). The raphe fissure is ex-

tremely narrow throughout， and has the cen-
tral endings terminating simply on both the 
external and internal surfaces (Figs. 14， 15 ar-
rows). The terminal fissures also terminate 
simply and straight (Fig. 16). 1n the transapi-
cal section of the valve， the raphe is a plicate 

type (Krammer 1982) (Fig. 19). The valve 
side with key costa， which may correspond to 
the primaηside (Mann 1983)， is observed to 
occur on the side possessing the longitudinal 

costa (Figs. 19， 32， 33). 
The cingulum is composed of five to six 

open bands， i.e. one open valvocopula組 d
four to five open bands. They open and close 
alternately at each pole of a frustule (Fig. 22)， 
and all have similar structure except for the 
sixth band which is usually narrower (Fig. 
21). Each band has two rows of oblong areo-
lae， i.e. one advalvar and one abvalvar row， 
on the p町 sexterior and has a smooth edge 
both on the pars exterior and on the pars in-
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terior even in the valvocopula (Figs. 21， 23 ar-
rows， 26). The advalvar row is composed of 

elliptical or round areolae， while those form-
ing the abvalvar row are considerably elongat-

ed (Figs. 23， 26， 27)・ Theband areolae， 
being 46-57 in 10μm， are occluded by a hy-

men with perforations forming marginal short 

rows arranged roughly in parallel and with r祖国

domly scattered perforations in the remaining 

space (Fig. 27). The 1 or Y shaped projec-

tions protruding from the side wall of the areo-

lae in Fig. 27 are shadows of the paired short 

projections on the interareolar costae (ar-

rows). Most ofthe hymenes occlude the釘 eo・

lae internally， but those of the advalvar areo-
lae of the valvocopula are near to the external 

surface of the band (Figs. 23-25). External-

ly， each interareolar costa of the bands has a 

row of paired short projections (Figs. 26， 27 
arrows) and an abvalvar terminal spine (Fig. 

26 arrows)， and numerous warts are on the 
surface between the two areolar rows (Figs. 

21， 23， 26). Internally， the band surface is 
almost flat (Fig. 23). The valvocopula is 

clearly distinguished from other bands by the 

round areolae forming the advalvar row and 

the wider wa口yarea between the two areolar 

rows. The cingulum of this species is quite 

similar to that of E. pseudoduplex (Osada and 
Kobayasi 1990a)， E.decussata (Osada and 
Kobayasi 1990b) and E. centrospinosa (Osada 
and Kobayasi 1990c) in having the oblong 

areolae， in the shape and arrangement of per-
forations of the areolar occlusion and in hav-

ing numerous warts on the band surface， but 
differs， apparently， in the presence of the 
paired short projections. 

Consequently， the following features訂 e

considered to be characteristic of this species: 

1) Strongly and longitudinally twisted 

frustule: 2) Strongly elevated sigmoid keel 

without junction-lines: 3) Seeming decussate-

ly over1apping striation on both sides of the 
valve in girdle view: 4) Denser striae， being 
32-37 in 10μm: 5) Narrow longitudinal costa 

separating the marginal puncta from the 

striae on one side of the raphe canal: 6) Ex-

tremely dense band areolae forming rows， 

Plate 3. Entomoneis aeq回 bilisOsada & H. Kob. sp. nov.阻・1216. Scale bars= 1 pm (Figs. 14-16， 18， 
19)，5μm (Fig. 17). Fig. 14. Extemal view ofvalve center showing cent叫 raphefissures terminating simply and 
the smooth surface ofraphe canal. Fig. 15. Intemal view ofvalve center showing the central raphe canal opening 
and central raphe endings (arrows). Fig. 16. Extemal valve end showing a straight terminal fissure. Fig. 17. In-
temal view of valve showing the smooth surface of the transapical， costa， the central opening of raphe canal (arrow) 
and a row of也eraphe fibulae. Fig. 18. Enlarged intemal valve center showing the central opening of the raphe 
canal and raphe fibulae linking opposite transapical costae. Fig. 19. Transapical section of valve showing the 
raphe slit on top ofthe keel， alongitudinal costa (arrow) on one wall ofthe raphe canal (rc)， and raphe fibula on the 
border between the valve body and raphe canal. 

Plate 4. Entomo制 S抑制bilisOsada & H. Kob. sp. nov. KE-1216. Scale bars= 10μm (Fig. 20)， 5μm(Fig. 
21)， 1μm (Figs. 22-26)， 0.5μm (Fig. 27). Fig. 20. Extemal girdle view of a whole frustule. Fig. 21. Extemal 
view offn胤 ulepole showing the epicingulum composed of six bands; one valvocopula (B1)， four bands (B2， B3， 
B4， B5) and one narrow band (B6). Fig. 22. Broken frustule pole showing the closed ends ofthe valvocopula (B1) 
and two bands (B3， B5)， arranged alt旬emロm凶 el均l匂ywith t枇he。叩penends (arrows) of批 othertwo bands (B2， B4). 
V=valve. Fig. 23. Enlargement of intemal valvocopula (left) and of other extemal valvocopula (right) showing 
出eadvalvar row of round areolae and the abvalvar row of elongated areolae， smooth p釘 sinterior edges (紅TOWS)，
extemal paired short projections on the interareolar costa and numerous warts scattered between the two areolar 
rows. Figs. 24， 25. Cross section ofthe epicingulum and its drawing (V， valve; B1， valvocopula; B2， B3) showing 
出ehymenes of the advalvar areolae (釘row-head)and those of abvalvar areolae (double arrow-heads)， and也ein-
terareolar costae (arrows). TEM. Fig. 26. Extemal advalvar cingulum end showing paired short projections and 
terminal spines (arrows) on the ir山 rareolarcostae， and numerous warts between the two rows of band areolae. 
Note a wider w制 yarea betw田 nthe two areolar rows of the valvocopula (B1) th阻 betweenthe abvalvar bands 
(B2， B3). Fig. 27. Enlargement of a band showing both the elliptical and elongate areolar occlusions with perfora-
tions forming short rows a 
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Plate 3. 
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being 46-57 in 10μm: 7) Paired short projec-

tions on the surface of the band interareolar 

costae. 
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長田敬五*・小林 弘**縫合線をもたない汽水産羽状珪藻の新種 Entomoneおaequabilis

Entomoneis属ケイソウでは極めて希れな縫合線を持たない種を鹿児島県上甑島の須口池から得た。被殻構造に

関する詳細な観察の結果，本分類群を新種 Enlomoneisaequabilisとして記載した。本種は1)強く捻れる被殻， 2) 

鎚合線を持たないs字型の竜骨， 3)帯面観で殻の両側の条線は交差して見える， 4)密な条線数 (10pm に32-

37本)， 5)管状縦溝の片側の壁上にある細い縦走肋線， 6)極めて高い密度で配列する殻帯片の胞紋(10μm に

46-57本)， 7)殻帯片の胞紋の聞の肋線上に対生配列したいぼ状突起，などによって特徴づけられる。 (*951新

潟市浜浦町1-8日本歯科大学新潟歯学部生物学教室 **184東京都小金井市本町3-8-9-813東京珪藻研究所)
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Karyogamy in やirogyraverruculosa Jao (Chlorophyceae) 

Shigeru Ogawa 

Dψart開 ntof Biol，ψ'，Joetsu Universゆ ofEducation， Joetsu， Niigata Prefecture， 943 Japan 

Ogawa， S. 1991. Karyogamy in Spi:噌則的側10saJao(Chlorophyceae). Jpn. J. Phycol. 39: 167-172. 

The karyogamy inやirogyraverruculosa J ao was investigated by light and electron microscopy. In 10・
day-old zygotes the two pronuclei仕'omboth the male and female gametes were connected to each 0出erby
internuclear bridges， which were various in width， ranging from 0.5 to 1.5μm. About 12 days after 
plasmogamy the nucleoplasms of the two pronuclei commenced to intermingle. The fused nucleus first con-
tained two nucleoli， which sometimes lay close to each other， but one nucleolus later， suggesting the union 
of the two nucleoli into a single one. The formation of synkaryon was completed hy 14 days after 
plasmogamy in the present species. 

Key lndex WorlIr: karyogaTlりI-nucleolus-nucleus-pronucleus-Spirogyra-synkaryon-zygotefonna-

tlOn. 

The karyogamy is one of the most im-

portant phases in fertilization. This process 

m 争irogyra(Zygnematales， Chlorophyceae) 
has been repeatedly observed with the light 

microscope (Overton 1888， Trondle 1907， 
1911， Karsten 1908， etc.)， but ultrastructural 

studies are few. The difficulty in embedding 

of the zygote which develops a thick wall to 

withstand various kinds of environmental 

stress renders the electron microscopic obser-

vations di伍cult(Fowke and Pickett-Heaps 

1971， Jordan 1974). An improved embedd・

ing method of thick-walled zygotes (Ogawa 

1982) made it possible to demonstrate the 
process of karyogamy in S. verrucuLosa ultra-

structurally， at least to some extent (Ogawa 
1981). But， the behavior of nuclear mem-
branes and nucleoli in the fusing two pronuclei 

was observed only pa口ially. This is mainly 

due to the lack of the information on the tim-

ing of the pronucle町 fusionin this species. 

Generally in Spirogyra， karyogamy is known 
to precede the meiosis， however， some species 
are not the case， in which the pairing of 
homologous chromosomes takes place in each 

of the two adjacent pronuclei (H町 adaand 

Yamagishi 1984). Although the previous 

electron microscopic observation indicated 
the formation of synkaryon (Ogawa 1981)， it 

IS necess訂 Yto reinvestigate the later stage of 

karyogamy. The present study concentrates 
mainly upon clarifying the accurate time 

requisite for the completion of pronuclear union 

in S. verrucuLosa with the object of demonstrat-

ing the behavior of nuclear contents and 

nuclear membranes in fusing pronuclei. 

Materials and methods 

The filaments of Spirogyra verrucuLosa Jao， 
which were forming conjugation tubes， were 
collected from a pond in Sendai City， Miyagi 
Prefecture. The zygotes were allowed to ma-
ture in Erlenmeyer flasks each half-filled with 

the culture medium of Reichart (1967) under 

a 12 hr light: 12 hr dark cycle (ca. 2，000Iux， 
white宣uorescentlamps) at 250C. 

For light microscopy， some of the zygotes 
were tixed every day in acetic acid-alcohol 

(1 : 3) tixative for 2-3 hr at 250C. They were 
then gently squashed on slide glass， stained 
Wl血 aceticorcein， and observed with either a 
Zeiss light microscope or an Olympus light 

microscope equipped with the Nomarski 

differential・interferenceapparatus. 
The embedding method of thick-walled 

zygotes for electron microscope observation 
was almost the same as白紙 describedelse-
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where (Ogawa 1982). The zygotes were fixed 

iirst with 2.5% glutaraldehyde in 0.1 M phos-

phate buffer (pH 7.2) and then with phos-

phate-buffered 1% osmium tetro対de. After 
slight rinse in the buffer， one of the two ends 
of each of the ellipsoid zygotes was cut with a 

razor blade under a binocular dissecting 

microscope to facilitate the penetration of the 

epoxy resin embedding medium of 8purr 

(1969) into the zygotes. They were dehydrat-

ed in an ethanol series and embedded in the 

epoxy resin. Thin sections were stained with 

uranyl acetate and lead acetate and examined 

with a ]EOL 2000EX electron microscope， 
operating at 80 k V. 

Results 

In individual young zygotes of several days 

old， the two pronuclei from both gametes 
were juxtaposed. Each of them included one 

nucleolus， and their adjacent surfaces came in 
contact with each other (Fig. 1). The area of 

contiguous surfaces of the two pronuclei 

seemed to extend over a wide range with 

time， and they assumed an ellipsoidal form on 
the whole. Cytoplasmic contents， probably 
lipid droplets， were sometimes squeezed be-
tween the two pronuclei (Fig. 2). The adja-

cent surfaces of the two pronuclei in 10・day-

old zygotes irregul訂 Iyundulated， and the 
two pronuclei were connected to each other 

by internuclear bridges (Fig. 3)， which were 
various in width， ranging from 0.5 to 1.5μm. 

The mixture of nucleoplasms of the two 

pronuclei could frequently be seen at about 

12 days after plasmogamy. The nuclear 
membranes that disturbed the complete inter-

minglement of both nucleoplasms (Fig. 4) 

became obscure (Fig. 5)， leaving two nucleoli 
present simultaneously within the same 

nucleus (Fig. 6). The two nucleoli some-

times lay close to each other (Fig. 6). The 

fused nucleus， or synkarγon， contained one 
nucleolus (Fig. 7). Electron microscopy re-

vealed由epresence of neither chromosomes 
nor synaptonemal complex within the 

nucleoplasm of the s戸北町yon(Fig. 8). As 

typically seen in Fig. 4， each nucleolus of 
pronuclei usually had an町 eastainable with 

acetic orcein somewhat densely， while the 
nucleolus of s戸lkaryonin zygotes about 

12 days old sometimes contained two orcein-
stainable areas (Fig. 9， arrowheads). 

In zygotes 14 or more days old， the nucleus 
contained only one nucleolus with one orcein-

stainable訂 ea(Fig. 10). 80 fi訂 asexamined， 
meiotic division could not be observed in the 

present species at least within 20 days after 
gametlc umon. 

Discussion 

The present investigation demonstrated 

that in争irogyraverruculosa the male and 
female pronuclei united together， as hitherto 
known in other 争匂yraspecies. The behav-

ior ofthe two pronuclei during zygote matura-

tion has been observed three times in this spe-

cies. In any case examined， the two 

pronuclei completed their union by 14 days af-

ter plasmogamy. Accordingly，出巴 previous

description that in S. verruculosa karyogamy 
iinished within 30 days after plasmogamy 

(Ogawa 1981) is incorrect. About three 

weeks elapsed until the completion of karyo-

gamy in S. communis (Trodle 1907)， and the 
two pronuclei fused together shortly after plas-

mogamy in S. crassa (Godward 1961). The tim-

ing ofkaryogamy may largely vary depending 

on the species of争irogyra.
In the present species， the nucleus with two 

nucleoli was observed mostly at about 12 days 
after gametic union (Fig. 6)， but the frequen-

Figs. 1-6. Light and electron micrographs ofnuclei in zygotes of争iTogyra附削losa. 1. Two pronuclei in a 
7・day-oldzygote. Each pronucleus contains one nucleolus. 2. Diffe目 ntial-interference-contrastmicrograph of 
two pronuclei in a 10・day-oldzygote. 3. Electron micrograph ofpart oftwo pronuclei (pn). They are connected 
toge也erby internuclear bridges (arrow). Nucleolus (nl). 4. Two pronuclei in a zygote of 12 days old. Each 
nucleolus has an orcein-stainable紅白(arrowhead). 5. Fusing pronuclei of a 12・day-oldzygote. Nuclear mem-
branes separating them is obscure. 6. Fused nucleus in a zygote of 12 days old. Two neucleoli lie close to each 
o出er.
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Figs. 7-10. Light and electron micrographs of synkaryon of 尋問'!IYrauerruculosa. 7. Synkaryon in a 12-day-
old zygote. It includes one nucleolus. 8. Electron micrograph of a part of a synkaryon in a zygote of 12 days old 
Nucleolus (nl). 9. Synkaryon in a 12-day-old zygote. It has a single nucleolus with two orcein-stainable areas 
(arrowheads). 10. Synkaryon in a 14・day-oldzygote 

cy of its appearance was relatively low 

These results suggest that the mixture of 

nucleoplasms of the two pronuclei proceeds 

not gradually but rather quickly. This is 

probably a major cause for the present inade-

quate demonstration on the behavior of 

nucleoli and nuclear membranes during the 

mixture of nucleoplasms at the ultrastructural 

level. 

The two pronuclei in seven-day-old zygotes 

were connected by internuclear bridges， each 

of which had a fairly r巴gularwidth of about 

0.17μm (Ogawa 1981). By contrast， the in-
ternuclear bridges joini月 thetwo pronuclei 

of 10-day-old zygotes were various in width， 
ranging from 0.5 to 1.5μm (Fig. 3)， and 
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wider than those of seven-day-old zygotes. 

Though their developmental process is ob-

scure， one ofthe possibilities is that the union 
of the internuclear bridges， each about 

0.17μm in width， results in the formation of 
the wider ones. 

The fused nucleus first contained two 

nucleoli from both the male and female 

pronuclei (Fig. 6)， but only one nucleolus 
later (Figs. 7 and 10). The two nucleoli in 

the fused nucleus were sometimes close 

together (Fig. 6). The nucleolus of each of 

the two adjacent pronuclei usually possessed 

one orcein-stainable町回 (Fig.4)， whereas 
that of the fused nucleus of zygotes about 

12 days old sometimes included two orcein-

stainable areas (Fig. 9). These results sug-

gest that the two nucleoli unite together into a 

single one in S. verrucuLosa like in other species 

of争irogyra(Trondle 1907， 1911， Karsten 
1908). 

It is generally described出atin Spirogyra the 

two pronuclei from both gametes fuse 

together into a synkaryon (Overton 1888， 
Trondle 1907，1911， Karsten 1908). But， ex-
ceptions are also known. According to Hara-

da and Yamagishi (1984)， in S. cr，ω'sa， S. 
hunanensis， and S. Lacustris homologous chro-

mosomes begin to pair within each of the two 

pronuclei which merely come into contact 

with each other and meiotic division takes 

place without the formation of synkaryon. 

80 far as examined in S. verrucuLosa， neither 
chromosome nor synaptonemal complex， an 
important criterion of meiosis， could be 

demonstrated throughout the karyogamy 

(Figs. 3-8). The appearance of pairing of 

chromosomes in two adjacent pronuclei may 

be dependent on species. The occurrence of 

chromosome synapsis in two adjacent 

pronuclei was first discovered in S. negLecta， in 
which， however， this phenomenon was not 
observed in all zygotes (Trondle 1911). In S. 

crassa， the chromosome pairing was observed 
by Harada and Yamagishi (1984)， but not by 
Godward (1961). The biological significance 

of this remarkable phenomenon remains 

unknown. To understand its nature， ultra-

structural reinvestigations， together with the 
extensive observations using various species， 
would be necessary. 
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小川茂:緑藻アオミド口(争irogyraverrucuゐ'saJao)の核融合

アオミドロ (Spirogyraverruculosa Jao)の核融合を光学顕微鏡と電子顕微鏡で観察した。雌雄両配偶子の融合後10

日経過した接合子では，両配偶子に由来する二つの前核は，互いに連結されていた。その連結部の幅は様々で，

0.5μmから 1.5pmであった。約12日目になると，雨前核の核質は混合を始めた。融合した核は，最初は二つ，

しかし，後には一つの核小体を有していた。融合核内の二つの核小体は，時に，互いに接近して存在していた。

これらの観察結果は，二つの核小体が融合して一つになることを示唆した。本種では，融合核の形成は，雌雄両

配偶子の融合後14日目までに終了した。 (943新潟県上越市山屋敷町上越教育大学自然系生物)
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Distributional pattern of Ecklonia cava (Phaeophyta) marine forest 

in the coast of Shima Peninsula， central J apan 
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Maegawa， M. and Kida， W. 1991. Distributional pattern of Ecklonia四回 (Phaeophyta)marine forest in 
the coast of Shima Peninsula， central J apan. J pn. J. Phycol. 39: 173-178. 

Distributional patterns and intraspecific associations of individuals in Ecklonia cava marine forest were 
studied with special reference to the structure， production ecology and regeneration process using Morisita's 
ld and R'd indices. Data were taken by the permanent quadrat method from 1982 to 1985. During a three 
year cycle， there were periodic yearly changes in the frequency distribution of stipe length i.e. regeneration 
process. The distributional pattern changed from contagious， through random， to regular distribution 
with progress of the regeneration process， gap， building and mature phases， respectively. Its pattern of 
changes was quite similar to that of dominant tree species of terrestrial forests. Severe intraspecific competi-
tion was also found between young and adult individuals. The distributional pattern is a result of in-
traspecific competition for getting light through the regeneration process， according to such a density-depen-
dent function as self-thinning 

J匂 lndexWords: distri・butionalpattem-Ecklonia cava-intraゆecificcompetition-Phaeophytaィ'egenera-

tion process-selj thim叩g

Ecklonia cava Kjellman (Laminariales， 
Phaeophyta) has a wide distribution along the 

central to southern Pacific coast of J apan. It 
forms a dense and expansive marine forest in 

the sublittoral zone at a depth of 3-30 m as 

does Eisenia bicyclis Setchell， the latter occu-
pying shallower water than the former. Ec. cava 

is perennial and has the potential to live at 

least 5 years (Hayashida 1977， Maegawa et al. 
1988)， and therefore population density and 
structure of this species depend to some 

extent on the number of recruitments and 

losses in a growing site. 

In our previous papers (Maegawa et al. 

1988， Maegawa and Kida 1989)， we found 

periodic regeneration of Ecklonia cava marine 

forests and intraspecific competition for getting 

light by using the permanent quadrat 

method. Recent ecological research ofmacro-

algal populations have represented a quantita-

tive discipline designed to produce statistical-

ly interpretable analyses of biotic distribution 

and abundance patterns within defined 

habitats (Dayton et al. 1984). Nondestructive 

measurements， such as utilizing perm組問tly

marked sampling locations， provide a power-

ful method for evaluating the natural changes 

in dispersion of individuals and intra-and in-

terspecific competition (Littler and Littler 

1985). 

In general， individuals in the population 
are distributed according to three fundamen-

tal patterns as follows; random， uniform and 
contagious distributions (Odum 1971). Ran-

dom distribution is relatively rare in nature， 
occurring where the environment is verγ 

uniform and there is no tendency to ag-

gregate. Uniform distribution may occur 

where competition between individuals is se-

vere or where there is positive antagonism 

which promotes even spacing. Contagious 

distribution with various degrees of clumping 

represents by far the most common pattern， 
when individuals are attracted. 

A lot of knowledge has been accumulated 

about the distributional pattern of individuals 

in land plant populations (cf. Tagawa 1977). 
However， no experiments have yet been 
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made which allow one to evaluate the prob-

ability that in algal populations distributional 

patterns change in seral stages with the 

process ofregeneration. In this study， we in-
tend to analyze the distributional pattern ofin-

dividuals in Ecklonia cava marine forest with 
special references to structure， production 
ecology and regeneration process of the ma-
rine forest investigated in our previous papers 

(Maegawa and Kida 1987， 1989， Maegawa et 
al. 1988). This sort of study will provide the 

fundamental data for evaluating the in-
traspecific competition in marine forests. 

Materials and Methods 

Permanent quadrat experiments for analyz-

ing the distributional pattern were carried out 
offshore at Hamajima， Shima Peninsula. In 

May 1982， a 1 m X 3 m quadrat constructed 

with ropes was set on a flat rocky substratum 

within the population at a depth of 8 m. The 

quadrat was divided into 6 small subquadrats 

for convenience of measuring and mapping. 
All individuals in the quadrat were marked by 

tagging sequentially numbered plastic plates 

(1 cm X 2 cm) around the holdfast for adult 

plants and plotting the position of individuals 

on a distribution map for young and small 

ones. The smallest juveniles marked in this 
study were 1-3 cm long which could be distin-

guished from ones of other species. 

From the month when the plants were 

marked， presence or absence of individuals 
and plant size (stipe length) were measured 

by means of SCUBA diving. The census in 

the quadrat was carried out at two-or three-

month intervals from 1982 to 1985. Total 

plants marked in the quadrat for 4 years 

reached 1000 individuals. Such numerous 
data enabled us to conduct a comprehensive 
study of distributional pattern. 

Based on the quadrat technique for analyz-

ing the spatial distribution of individuaIs in a 

population， there are many indices which ex-
press the degree of aggregation or departure 

from randomness of the distributional pat-
tern. In this study we chose an index of dis-

persion， Id， by Morisita (1959a) and an index 

of interspecific association， R'd， by Morisita 
(1959b)， both of which were influenced 

neither by the average number of individuals 

per quadrat nor by the number of quadrats. 

In Morisita's Io-quadrat size relation， Io is 
a measure of dispersion of individuals in a 

population which takes the value of unity. 
When the individuals are distributed at ran-

dom over the area and the number of individ-

uals is veηlarge， Io is almost 1. When the in-

dividuals are distributed uniformly over the 

area， Io takes the value smaller than 1. When 

the distribution of individuals is contagious， 
Io is larger than 1. 

In addition， Morisita's index of inter-

specific association， R'd， was also used. We 

applied this index to analyze the intraspecific 

correlation between young， small fronds and 
adult， large fronds in Ecklonia cava population 
in the permanent quadrat， although the R'o in-
dex was developed for analyzing interspecific 

association or competition. In Morisita's R'o-

quadrat size relation， when two species (or 
groups) are distributed independently of each 

other， R'o is almost O. When the distribution-

al pattern of two species is attractive or repul-

sive， R'o takes a value from 0 to 1 or from -1 

to 0， respectively. 
In this study， data for analyzing the dis-

tributional pattern were offered from the per-

manent quadrat experiments. A quadrat 

(1 m X 3 m) was divided contiguou釘 into6 

groups in size， 0.25 m X 0.25 m， 0.25 m 
XO.5 m， 0.5 m XO.5 m， 0.5 mX 1 m， 
1 m X 1 m， 1 m X 2 m for computing the Io 
and R'o indices. The number of young and 

adult individuals were recorded for each sub-

quadrat， and were used for detection of dis-
tributional pattern index of Io and in-

traspecific correlation index of R'o. 

Results 

Yearly changes of frequency distribution of 
the stipe length in the quadrat in J une from 
1982 to 1985 are shown in Fig. 1. Shaded 

parts showed the number of plants lost during 
a period till the following year. In 1982 large 

fronds with stipe length of more then 20 cm oc-



Fig. 2 shows the dispersion of individuals 

and the results of analysis of the distributional 

pattern and the intraspecific correlation of Eck-

lonia cava population in J une 1982， which was 
in the typical mature phase. The distribu-

tional patterns were calculated in three 

groups; young individuals less then 20 cm in 

stipe length， adult individuals more than 

20 cm in stipe length and total individuals. 

The intraspecific correlation was also comput-

ed between young and adult individuals. 

Young individuals clearly had a contagious 

distribution which showed an Io value higher 
than one. It was also noticed that young in-

dividuals of Ec. cava had a small clump， and 
the intra-clump distribution was more or less 

regular. Consequently， the individuals in 
each clump had a tendency to keep some dis-

tance from each other， according to the clas-
sification of the distributional patterns by 

Morisita (1959a). On the other hand， adult 
individuals showed a regular distribution 

with a tendency to keep some distance from 

each other. The distributional pattern of 
total individuals was random. The in-

traspecific correlation between young and 

adult individuals was negative. This result 

indicates that two groups of young and adult 

individuals were repulsive to each other. 

Fig. 3 shows yearly changes in dispersion of 

individuals which were recruited in 1983， 
and distributional patterns in J une from 1983 
to 1985 of the Ecklonia cava population. The 
dispersion of individuals in 1983， 1984 and 
1985 represented the typical phase of gap， 
building and mature， respectively. In the 

gap phase in 1983， the distributional pattern 
was contagious， and thereafter it changed to 

random pattern of the building phase in 

1984. From 1983 to 1984， the population 
density decreased rapidly as shown in the 
Fig. 1. Adult individuals in the mature phase 
in 1985 showed regular distribution. From 

1984 to 1985， the population density 

decreased gradually. It was apparent that 

the distributional pattern changed with ad-

vance of the regeneration process and accord-

ing to changes of the population density. 
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Fig. 1. Yearly changes in frequency distribu-
tion of stipe 1ength of the Ecklonia cava popu1ation 
仕om1982 to 1985. Shaded portions 8how the 1088 
by the following year. 

Stipe Length 

cupied greater parts， but in 1983 most of the 
large fronds in the canopy disappeared and 

many recruits were produced. In 1984 rela-

tively large fronds which developed in 1983 oc-

cupied a large paロ ofthe population. In 

1985 large fronds formed a dense canopy， 
showing a similar frequency distribution as in 

1982. The population structure in 1983， 
1984 and 1985 corresponds to gap， building 
and mature phase ofthe regeneration process， 
respectively， according to our previous paper 
(Maegawa and Kida 1989). 

The number of recruits was controlled by 
the density of large fronds. After most of the 

large fronds forming the canopy were lost or 

drifted out， many recruits were produced and 
grew to the canopy 1-2 years later. Conse-

quently， the turnover time (regeneration cy-
cle) ofthe canopy layer ofthe Eck/onia cava ma-
rine forest was 3 years. 
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Discussion 

1n this study， we found out that the distribu-
tional pattern of the Ecklonia cava population 

changes in accord組 cewith certain principles， 
and with its density in the regeneration 

process. 1n other words， the change in dis-
tributional pattern with the process of regener-

ation is considered partly to be density-depen-

dent. 1t is noteworthy that the competition 
between individuals of the same species is one 

of the most important density-dependent fac-

tors in plant communities. 

1n general， the distributional pattern of 
recruits in the gap phase is contagious. This 

is partially because the site available for 

growth of gametophytes or recruits is restrict-

ed by other sessile organisms or by the condi-

tions of substratum， i. e. ups and downs of the 

population floor， and rock， boulder， gravel， 

or sand. The most important reason for the 

contagious distribution of recruits is the com-

petition for getting light between young and 

adult individuals. Germination and growth 

of the recruits are suppressed by dim light just 

beneath the adult canopy fronds (Foster 1975， 
Gerard 1984， Hayashida 1986， Maegawa et 
al. 1988). As a result， the recruits can oc-
cupy only small openings where the canopy 
fronds leave some distance and light intensity 

is relatively high in the population. 

The number of young fronds which fill the 

gap greatly decreases in the building phase. 

At this time， a strong intraspecific competi-

tion for light occurs according to the growth 

of each fronds (cf. Maegawa et al. 1988). 

This results in the death of many competitive-

ly inferior individuals which may be small 
and/or shaded， so that few competitively su-
perior individuals survive and grow to canopy 

fronds. 1t is a typical model of “self-thin-

ning" . 1ndividuals in the clump experience a 
stronger self-thinning than isolated individ-

uals， so that the dispersion of individuals 
changes from contagious distribution to ran-

dom distribution with the growth of fronds. 

From the building to the mature phase， 
adult individuals which have reached 

sufficient height to form the canopy show a 

regular distribution， because competition for 
light is so great that the space occupied by in-
dividual fronds in the canopy tends to be near-

ly equal to each other. Such a change in the 

distributional pattern of Ecklonia cava， con-
tagious to regular through random distribu-

tion， is quite similar to that of the dominant 
tree species of terrestrial forests of Type II1 by 

Tagawa (1965)， although the period of the 
regeneration process of a marine forest is ex-

tremely shorter than that of a terrestrial forest. 

There appears to be fundamental similarity in 

behaviour at the biochemical， physiological 
population and community levels between at 

least some seaweeds and terrestrial higher 

plants， despite basic differences in structure 
and function as described in Cousens (1985). 

1t is concluded that one of the most im-

po口antfactors controlling the structure of al-

gal population is the light condition in it as 

emphasized in our previous papers (Maegawa 
et al. 1988， Maegawa and Kida 1989). The 

distributional pattern is also a result of in-

traspecific competition for getting light 

through the regeneration process， according 
to such a density-dependent function as self-

thinning. 
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前川行幸・喜田和四郎:三重県志摩半島沿岸におけるカジメ海中林の分散構造

漸深帯に大規模な海中林を形成する大型褐藻カジメ (Eck伽 iacava)の分散構造と種内競争を，森下 (1959a，b)の

んおよび R'a法により解析した。用いたデータは， 1982年から1985年にかけて三重県志摩半島浜島沿岸に設置さ

れた永久コドラートから得られた。茎長組成の年変化から，群落更新の周期は 3年であることが確かめられた。

分析構造は群落更新に伴って変化し，ギャップ相では集中分布，建設相ではランダム分布，成熟相では規則分布

であった。このような海中林の分散構造の変化パターンは，陸上における森林の優占種のそれと基本的に同じで

あった。海中林内では林冠を形成する成体と幼体との聞には，厳しい種内競争がみられた。海中林を形成する個

体の分散構造は，群落の更新に伴う自己間引きのような密度依存的な作用と光に対する種内競争によって決定さ

れるものと考えられた。 (514三重県津市上浜町1515 三重大学生物資源学部藻類増殖学研究室)
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淡水産ラフィド藻の日本における分布とその生育に及ぼすpHの影響

加藤季夫

国学院大学自然科学研究室(150東京都渋谷区東4-10-28)

Kato， S. Geographic distribution of freshwater raphidophycean algae in ]apan and the effect of pH on 

their growth. ]pn.]. Phycol. 39: 179-183. 

Six members of freshwater raphidophycean algae， Vacuolaria virescens Cienkowski var. virescens， V. 
lnrtSCI即 var.minuta Sk吋a，V. viridis (Dang.) Senn， Gonyostomum SC1:醐 (Ehr.)Diesing， G. latum Iwanoff and 

Merotricha bacillata Mereschkowsky were collected from 17 localities in ] apan. The growth of these algae 

was examined at different pH levels in AF-6 medium to which was added the hydrogen ion buffer (PIPES). 

A11 of these algae could not survive at pH 8.0 or higher. The results of this experiment suggest 出atpH is 

an important factor in determining the geographic distribution of freshwater raphidophycean algae 

Key lndex Wordr: culture-freshωater rathidothycean algae-geograthic distribution-Gonyostomum-

growth-Merotricha-tH-V acuolaria. 

Sueo Kato， Laboratory of Natural Science， Kokugakuin University， Higashi 4-10-28， Shibuya-ku， Tokyo， 
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淡水産のラフィド藻は比較的希産の藻とされており

(Heywood 1968)，わが国でもわずかに北海道で豊項泥

炭地湿原や釧路オンネナイ水ゴケ湿原などの 6カ所

(Hada 1959，庵谷1970)，本州で茨城県の霞ヶ浦や東

京都大田区の宝来公圏内の池などの 4カ所(原ほか

1978， Kato 1983)の計10カ所から採集されているにす

ぎなL、。筆者は日本各地で淡水藻の採集をおこなった

際に，既に報告した 3カ所 (Kato1983)に加え，新た

に14カ所の計17カ所で日本新産の灰 virtscensvar. 

minutaを含む 5種 1変種の淡水産ラフィド藻を採集す

ることができた。また，それらのクローン培養株も得

ることができた。ラフィド藻の生息地はL、ずれも弱酸

性~弱アルカリ性であり，この藻の生育や分布には

pHが大きく影響していると考えられることから，今

回得られた 5種 1変種のクローン培養株 7株を用いて

pHとその生育との関係を調べたのでその結果を上記

の17カ所の産地とともに報告する。

材料と方法

実験には，ピペット洗浄法で単離し， AF-6培地(加

藤1982)にpH緩衝剤の PIPES(ピベラジンーN，N-ピ

ス [2ーエタンスノレホン酸J)を lmMの濃度になるよ

うに加えた培地 (pH6.7)で継代培養した以下のラフ

ィド藻を用いた V.virescens var. vircscensのR-12株(茨

城県土浦市郊外の宍塚大地， 1978年 8月16日採集)， 

V. virescens var. minutaのR-I020株(茨城県つくば市の

乙戸沼， 1985年8月22日採集)， V. viridisの R-352株

(東京都大田区の宝来公園内の池， 1978年 8月31日採

集)， G. sl!1:nenのR-424株(茨城県取手市郊外の中沼，

1978年 9月7日採集)， G. latumの R-336株(東京都

文京区の旧東京教育大学講内の池， 1978年 7月23日採

集)と R-I002株(東京都港区の有栖川公圏内の池，

1985年8月2日採集)および M.bacillataの R-339株

(青森県五所ガ原市郊外の二ノ沢溜池， 1978年 7月29

日採集)。継代培養は温度 200C，12時間明期・ 12時間

陪期の明暗周期，照度は V.vi附 censvar. vircscens， V. 

viridisおよび G.Sl!1:ntnでは 15001ux，また J V. vircscens 

var. minuta， G. latumおよびM.bacillataでは 3000luxの

条件下で行った。

採集は1977年から1988年までの聞に主として東日本 実験では接種後の pHが 3.5，4.0，4.5，5.0， 5.5， 6.0， 

の湖，池，沼などで大型ピベット，おもりを付けた大 6.5，7.0，7.5，8.0，8.5になるように調節した培地 (AF-

形ポリ瓶およびバンドン式採水器を用いて行った。採 6培地に PIPESを加えた培地)を 10ml入れた試験管

集した試料は低温に保って持ちかえり，直ちに顕微鏡 をそれぞれ 3本用意し，次にこれらの試験管に細胞数

で観察し，ラフィド藻の有無を調べた。 が25-50伺/mlになるように 7株のラフィド藻を接種
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して，継代培養と同じ条件下で培養した。観察は毎日

行い 2週間後にその生死を調べた。なお， pHの測

定は野外では pH比色計(共立理化， PCR型)を，

培地では pHメーター(掘場製作所， L-7LC型)をそ

れぞれ用いた。また，細胞数の測定には血球計算盤(白

血球用)，容積 0.1mlのガラス製チェンパー

(10mmX10mmX1mm)および容積 1mlのラフター

.チェンパー (50mm  X 20 mm X 1 mm)を用いた。

Q 2QOkm 

結果

( 1 ) 日本における分布:Fig. 1とTable1に示され

た北海道，東北，関東および中部地方の1η7カ所でラフ

イ ド藻の灰 vt附 c倒g問ns川va訂r.v町i的F押問e町s四ce凹n町叫Z日s，玖 U叫z悶 c捌ens刊va訂r.mi仇n削2帥 3

V灰 virid，伽z口s，G. semen， G. latumおよび M.bacillataの5種 1

変種が得られた。

北海道渡島支庁七飯町の道路わきの小さな沼からは

V. virescens var. virescens， G. semenおよび M.bacillataの3

」TohY1ai)6
\L、\~.

¥J'、，

Kanagawa 

o 30km 

Fig. 1. Map showing the localities where freshwater raphidophycean algae were collected. Numbers ofthe 
localities correspond with those in Table 1. 1. A roadside small swamp， Nanae-cho， Oshima， Hokkaido. 2. 
Ninosawa tameike pond， Goshogawara， Aomori. 3. Shishizuka-ooike pond， Tsuchiura， Ibaraki. 4.0tsutonuma 
swamp， Tsukuba， Ib町北i. 5. Hebinuma swamp， Ryugasaki， Ibar必cki. 6. Lake Nakanuma， Toride， Ibaraki. 
7. Hozojinuma swamp. Hanyu， SaItama. 8. A small pond， the former Tokyo Kyoiku University campus， 
Tokyo. 9. A pond， Horai Park， Tokyo. 10. A small pond， Arisugawa Park， Tokyo. 11. Kamiyabeike pond， 
Yokohama， Kanagawa. 12. Meotoike pond， Kamakura， Kanagawa. 13. Komatsugaike pond， Miura， 
Kanagawa. 14. Lake Kawaguchi， Yamanashi. 15. A small pond， Hachiman Shinto Shrine， Komi-cho， Nishio， 
Aichi. 16. Kandaike pond， Gamagori， Aichi. 17目 Bankakuikepond， Gamagori， Aichi. 
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Collection data at each locality. Table 1. 
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6.9 

7.1 

6.9 

6.8 

6.8 

7.3 

7.3 

7.4 

7.2 

7.4 

6.9 

6.9 

6.7 

7.2 

7.2 

6.7 

6.5 

7.2 

7.1 

Species 

尻町irescensvar. virescens 

G. semen 

M. ba&illata 

M. b，邸 illata

V. virescens v釘 vzrescens

V. virescens var. virescens 

M. ba&illata 

V. virescens var.目.開scens

M. ba&illata 

V. virescens var. minuta 

G. Sel品開

G. semen 

V. virescens var. virescens 

V. viridis 

G.latum 

V. viridis 

G.latum 

G.ゐtum

G.latum 

G. Uitum 

G.latum 

G. semen 

V. viridis 

G. semen 

G. semen 

Aug. 22， 1985 

June 18， 1978 

Sept. 7， 1978 

July 29， 1981 

July 23， 1978 

Aug. 31， 1978 

Aug. 2， 1985 

Aug. 24， 1988 

May 24，1981 

Apr. 18， 1979 

May 25， 1982 

Aug. 15， 1987 

July 28， 1979 

July 28， 1979 

v，v.前田lavia;G，白 nyostomum;M， MerotricM. 

July 29， 1978 

Aug. 16， 1978 

May 29， 1984 

Aug. 29， 1983 

Nov. 8， 1984 

Date 
Lot:ality 
No. 

組

-
A
R
u
r
O
句

'

n

o

2 

3 

は表面近くからは採集できず，水深6-8mの層のみ

から得られた。埼玉県羽生市郊外にある農業用掘割の

宝蔵寺沼からは V.viresc，加 V紅 .viresc，聞が得られ，そ

の個体数は 1mlあたり2-3細胞と少なかった。東京都

文京区の旧東京教育大学識内の占春園の池からは v.
viridisとG.latumの2種が得られ，その個体数は 1ml 

中に V.viridisが1560細胞， G.latumが430細胞とかな

り多かった。東京都大田区の宝来公圏内の池からは占

春園の池と同様医 viridisとG.latumが得られ，その個

体数も 1ml中に v.凹iri・dむが2420細胞， G.latumが670

細胞とかなり多かった。東京都港区の有栖川公圏内の

池，神奈川県横浜市戸塚区にある上矢部池，神奈川県

鎌倉市郊外の夫婦池および神奈川県三浦市南下浦町に

ある農業用溜池の小松ヶ池の 4カ所からは G.Uitumが

得られたが，その個体数fH、ずれも 1ml中に数細胞

と少なかった。山梨県南都留郡の河口湖の岸辺近くか

らは G.sen闘が得られたが，その個体数は 1ml中に

種が得られ 3種ともその個体数は 1ml中に数細胞

と少なかった。青森県五所ガ原市郊外の二ノ沢溜池か

らは M.ba&illataが得られ，その個体数は 1ml中に 1

細胞以下とかなり少なかった。 2カ所とも採集してか

ら観察するまで2日間あり，さらにラフィド藻は死滅

しやすいことから採集時での個体数はもっと多かった

と推測される。茨城県土浦市郊外にある農業用溜池の

宍塚大池からは V.virescens v釘 virescensおよび M.

ba&illataの2種が得られた。その個体数は 1ml中に v.
virescens var. virescensでは50-200細胞，M. ba&ilUitaでは

15-30細胞と比較的多かった。茨城県つくば市にある

乙戸沼からは Sk吋a(1964)の原記載以外にその報告が

なされていない尻町邸側var.mznutaが得られ，その

個体数は 1ml中に 1細胞以下とかなり少なかった。

茨城県竜ヶ崎市郊外の蛇沼および茨城県取手市郊外の

中沼の 2カ所からは G.semenが得られ，ともにその個

体数は 1ml中に数細胞と少なかった。中沼において
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2-3細胞と少なかった。愛知県西尾市巨海町の八幡神

社境内の池からは V.viridisが得られ，その個体数は

1 ml中に1840細胞とかなり多かった。愛知県蒲郡市西

浦町にある農業用溜池の神田池と愛知県蒲郡市一色町

にある農業用溜池の板角池の 2カ所から G.semenが得

られたが，その個体数は 1ml中にそれぞれ2-3細胞お

よび1-2細胞と少なかった。なお，宍塚大池，占春園

の池および宝来公圏内の池の 3カ所については，すで

にラフィド藻の陥cuolaria2種の出現を報告している

が (Kato1983)，他に Gonyostomumや Merotrichaも出現

したのでここにあらためて報告しておく。

( 2 ) 生育に及ぼすpHの影響 :F思2にpH3.5からpH8.5

までの11段階に pHを調節した培地における接種後 2

週間目(継代培養条件下では対数増殖期中期)の 7株

のラフィド藻の生存範囲が示されている (3本の試験

管のうち 1本でも生存していた場合も生存範囲に入れ

た)。

反目・rescensvar目 VlTCSCI仰の R-12株では pH4.0から

7.5までの範囲で生存しており， pH 3.5および8.0以

上では死滅していた。また， pH4.0と7.5では接種時

と比べてほとんど細胞数の増加はみられず，さらに，

pH4.0では細胞は球形をし，ゼラチン状の鞘で覆わ

れて遊泳していなかった。 V.virescens var. minutaのR-

1020株ではpH4.5から7.5までの範囲で生存しており，

pH4.0以下および8.0以上では死滅していた。 v.
vin'・disのR・352株では pH4.5から7.0までの範囲で生

v. v i rescens 
vauiresens(R-12 ) 

v iU.1部18(ト1020)

V. vi ri dis(R-352) 

G. semen(R-424) 

G.latum (R-336) 

(R-1002) 

M .baci lIata (R -339) 

存しており， pH4.0以下および7.5以上では死滅して

L 、た。

G. semenのR-424株では pH4.0から7.5までの範囲

で生存しており， pH3.5および8.0以上では死滅して

いた。また， pH 7.5では破裂した細胞の残骸が多数

みられた。 G.latumのR-366株では pH4.5から7.5ま

での範囲で生存しており， pH4.0以下および8.0以上

では死滅していた。さらに， pH4.5ではパノレメラ状に

なり，遊泳していなかった。一方， R-I002株では

pH4.0から7.5までの範聞で生存しており， pH 3.5お

よび8.0以上では死滅していた。さらに， pH4.0と4.5

ではパルメラ状になり，遊泳しておらず， pH4.0で

は接種時より細胞数は減少していた。

M. bacillataのR-339株では pH4.0から7.5までの範

囲で生存しており， pH3.5および8.0以上では死滅し

ていた。また， pH4.0ではほとんど増殖せず，遊泳

していなかった。さらに， pH 7.5では接種時より細

胞数は減少していた。

実験に用いた 7株のラフィド藻では，接種後2週間

自には死滅していた pHの培地中でも接種直後にはそ

の藻体に変化はみられず，接種後 1日目でも活発に遊

泳していた。しかし 2日目には変化が現れ， pHの

低い方の培地中では藻体が褐色になって遊泳しなくな

った。一方， pHの高い方の培地中では緑色のまま藻

体が破裂しはじめた。なお，培地の pHの変化は小さ

し接種後2週間目でもその変化が最大0.2を越える

3.5 4.0 4.5 5.0 5.5 6.0 6.5 7.0 7.5 8.0 8.5 

PH 
Fig. 2. Relationship between pH and the growth of freshwater raphidophycean algae. The bars indicate 

the range of pH in which the algae existed. 
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ことはなかった。 採集をおこなっていないが，これらの地繊でも敵性~

弱アルカリ性の池沼にはラフィド藻が生息している可

考 察 能性は大きいと考えられる。

終わりに，本研究を行うにあたり逐次便宜をはかつ

今回新たにラフィド藻の生息が確認された14カ所と てくださった日本大学農獣医学部の山岸高旺教授，大

すでに筆者により報告されている 3カ所(Kato1983) 島海一助教授およびラフィド藻の採集にあたり貴重な

の計17カ所はいずれもその pHが6.5-7.4で，それら 助言をくださった筑波大学生物科学系の原慶明助教授

の近くに存在していた他の池沼とくらべて pHが低い に深く感謝いたします。

という共通性がみられた (Table1)。さらに， Hada 

(1959)や庵谷 (1970)によってその生息が報告された

北海道の泥炭地や水ゴケ湿原内の池沼の pHが5.8-

7.0であること，ヨーロッパやアメリカでの生息地が

酸性~中性であること (Heywood1968)などから，こ

の藻の分布には pHがきわめて大きく影響しており，

特に，アルカリ性の水域では生育しにくいものと思わ

れるが，この点について何も調べられていない。そこ

で，酸性域からアルカリ性域の広い範囲において pH

の緩衝作用をもち，さらにラフィド藻の生育に影響を

与えないpH緩衝剤の PIPESを加えたAF・6培地を用

いて，培地の pHと5種 1変種のラフィド藻の生育と

の関係を調べた。その結果，これらのラフィド藻は酸

性側では広い範囲で生育できるのに対して，アルカリ

性側では狭い範囲でしか生育できず， pH8.0以上で

すべてが死滅しており，実験的にも淡水産のラフィド

穫はアルカリ性の水域では生育しにくいことが確かめ

られた。このことは， pHがこの藻の分布を決定する

極めて重要な要因となっていることを示している。

今回筆者は東日本の日本海側や西日本ではほとんど
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Hiroshi Yabu and Hajime Yasui: Chromosome number in four 

species of Lαmznαn・α(Phaeophyta)

Kり IndexWords: chromosome lIumber-Laminaria angustata-Laminaria japonica-Laminaria 
ochOtensis-Laminaria religiosa-Phaeo，戸hyta
Hiroshi Yabu and Hajime Yasui， Faculty of Fisheries， Hokl吐 idoUniversity， Hakodate， 

Hokkaido， 041 japan 

As shown in Table 1， our recent cytological 

study on the four edible laminariaceous 

plants， viz. Laminaria a噌 ustataKjellman， L. 

]atoπica Areschoug， L. ochotensis MIYABE and 

L. religiosa Miyab巴， collected in the seasons 

from autumn to winter in 1988-1989 at the 

localities in Hokkaido cited in the table， un巴x-

pectedly exhibited the results quite di汀巴redin 

the chromosome numLer from those which 

were record巴dpreviously as described here. 

Culture of zoospores were carri巴dout in 

Erd-Schreiber with 0.01% SLP (Squid Liver 

Protein Powder) extract (Yabu et al. 1984) un-

der 3，0001ux (12L-12D). The slides with 

numerous gametophytes were put into acetic 

alcohol (1 : 3) at two weeks later from the start 

of culture when female gametophytes began 

to produce sporophytes. Aceto-iron-hae-

matoxylin chloral hydrate solution (以1ittman

1965) was employed for staining. 

The chromosome counts were made from 

the dividing nuclei in one-or two-celld sporo-
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13 12 e 11 
Figs. 1-3. Chromosomes in the one-(Figs. 1 & 2) and two-cells sporophytes (Fig. 3) of Laminaria angustata 

Kjellman. x 1，600. 1. Chromosomes in haploid number (n=32). 2 & 3. Chromosomes in diploid number 
(2n=c. 60) 

Figs. 4-7. Chromosomes in the one-cells sporophyes of Laminaria jatonica Areschoug. X 1，600. 4 
Chromosomes in haploid number (n =32). 5 & 6. Chromosomes in haploid number (n=34). 4'& 6: Drawi咋 of
4 & 6 respectively. 7. Chromosomes in diploid number (2n=64) 

Figs. 8 & 9. Chromosomes in haploid number (n=32) in the one-celled sporophytes of Laminaria ochotensis 
Miyabe. X 1，600 

Figs. 10-13. Chromosomes in the one-cells sporophytes of Laminaria religiosa Miyabe. X 1，600 
Chromosomes in haploid number (n=32). 12 & 13. Chromosomes in diploid number (2n=c. 60) 

10 & 11. 

with 32 (Fig. 4) and 34 chromosomes (Figs. 5 

& 6) at nearly 1 : 1 ratio in the derivatives 

from the same material. G巴nerally，all the 

chromosomes in each species show median 

phytes (Figs. 1-13). Such sporophytes of all 

the four species displayed 32 (n) or c. 60 (2n) 

chromosomes at the ratio 1 : 5. In the case of 

L. japonica， we met the partheno-sporophytes 



Chromosome number in four species of Laminaria 187 

Table 1. Chromosome number in four secies of Laminaria used for this study. 

Species Locality Chromosome number In vestigator 

Laminaria a.もgustata Muroran n=22 Nishibayashi & lnoh (1956) 

Muroran n=22 Ohmori (1967) 

Shikabe n=22 Funano (1978) 

Mitsuishi n=22 Fun卸 0(1980)

Us吋iri n=32， 2n=c. 60 Present study 

L. Japonica Muroran n=22 Abe (1939) 

Shikabe n=22 Fun姐 o(1978) 

Usujiri n=22，2n=44 Yabu (1973) 

Us吋iri n=32 or 34へ2n=c.60 Present study 

L. ochotensis Wakkanai n=22 Kaneko (1972) 

Kafuka n=22 Funano (1978) 

Wakkanai n=32， 2n=c. 60 Present study 

L 問lなlosa Oshoro n=22 Funano (1978) 

Oshoro n=22 Funano (1983) 

Oshoro n=32， 2n=c. 60 Present study 

* See text. 

constnctlOn. 

As the results of our chromosome counts in 

the numerous sporophytes at this time， we 

came to a conclusion that the chromosome 

number of Laminaria ang山 'ta叫 L.japonica， L. 
ochotensis and L. religiosa is normally n=32， 
although they have been repo口edall as n=22 

until now. 
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簸 蕪・安井肇:コンブ科植物4種についての染色体数

ミツイシコンブ，マコンブ， リシリコンブ，ホソメコンブについての染色体数は今迄 n=22 とされている。

しかし，今回，北海道産のこれらの種について 1-2細胞期の幼芽胞体細胞内核分裂で調べた結果，何れの種も

n=32であると見倣された。 (041函館市港町3-1-1 北海道大学水産学部)
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Taiju Kitayama， Hiroshi Kawai and Tadao Y oshida: Morphological 

observations onやhacelariacalifornica Sauvageau e玄 Setchellet 

Gardner (Sphacelariales， Phaeophyceae)， new to Japan 

K.り，lndex陥油 bro即nalgae一間rphol，ψ-Pha吋 hyceae-Sphacelariacalifomicaーや'hacelariaceaeー
争hacelarialtS.
TaiJu Kit，明制"Hiroshi Kawai and Tadao Yoshi油，D，ψart間 nt01 Botany， Facu均)1of Science， Hokkaido 
Universi，仇 Sapporo，060 Japan 

The morphology of J apanese Sphacelaria 
califomica Sauvageau ex Setchell et Gardner 

was studied in the field and culture materi-

als. Sauvageau (1901) described Sphacelaria 
plumula Zanardini var. califomica Sauvageau 

as a new variety， based on the specimens col-
lected at San Diego， California. He distin-

guished this variety from typical S. plumula by 

the following characteristics: presence of a 

basal disk; absence of ramifications in the low-

er portions of erect fi.laments; occurrence of 
transverse cell walls in the secondary seg-

ments (=secondary transverse cell walls); a 

slightly larger size of propagules. He also 

used the new specific name争hacelariacalifomi-

ca for由etaxon， although he attached a ques-

tion mark to the name indicating hesitation. 

Setchell and Gardner (1925) treated the va-

riety as an independent species， attributing 
this combination to Sauvageau. We regard S. 

califomica as an independent species and fol-

low their nomenclatural treatment. Boo and 

Choi (1986) mentioned the location of the 

propagules and the division of their lateral api-

cal cells as the specific characteristics. 

S. califomica is found distributed in the 

Pacific Ocean (Abbott and Hollenberg 1976)， 
but S. Plumula has not been reported from this 

紅白. In the western Pacific Ocean， Boo and 
Choi (1986) reported the occurrence of drift 
materials of S. califomica from the east coast of 
Korea， but the species has not been reported 
inJapan. There have been no culture works 

on the life history on this species. This is the 

first report on the distribution of S. califomica 

on the J apanese coast， and on the study in cul-
ture. 

Some plants referable to Sphacelaria califomi-

ca were collected at Ohma (41033'N 

140055'E， 23 October 1987) and Sai (41 o26'N 
140051'E， 19 January and 21 March 1988) in 
Aomori Pref.; Shiiya (37028'N 138037'E， 7 

July 1990， dri氏 in Niigata Pref.; Seto 

(33027'N 132013'E， June 1989， coll. T. Waji-
ma) in Ehime Pref.; and Gobo (33052'N 

135005'E， 21 June 1989， coll. M. Matsumo-

to) in Wakayama Pref. The specimens ex-

amined in the present work are deposited in 

the herbarium of Faculty of Science， Hok-
kaido University， Sapporo [SAP]. Theyare 

epilithic or epiphytic and brown in color. 

They form erect tufts and attain to 1.6 cm in 

height (Fig. 4). The holdfasts are discoid 

(Fig. 5)， polystromatic (Fig. 3)， and 100-
150μm in thickness on rocks. However， 
when epiphytic， e.g. on Codiumfragile (Surin-
gar) Hariot， they become rl由 oidaland pene-

trate into the host tissues. The erect thalli 

are pinnately branched and composed of 

main axes and laterals. The main axes are 

straight and terete. They are 30-50μm in di-

ameter in the lowermost portions， gradually 
increasing in diameter toward the apex， and 
60-95μm in the middle po口ions. The later-

als are denser in the upper parts of the thalli， 
but sparser in the lower parts. Laterals are 

formed unilaterally or bilaterally. The apical 
cells of main axes and laterals訂 e45-60μmm 

diameter and 90-200μm in length. The 

secondary segments are 0.6-1.1 times as long 

as the diameter. They are divided radially 

into several cells in transverse section (Fig. 

2). In a surface lateral view， 3-10 longitudi-
nal walls can be observed in a large second-
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一-20...m

Figs. 1-3. Sp加 elariacalifomica 8auvageau ex 8町 hellet Gardner from nature (8ai， 21 March 1988). 1. 
Middle po吋onof the thallus with secondary transverse cell walls (arrows) and propagules (asterisks). 2. 
Transverse section of the middle portion of an erect filament. 3. Vertical section of the holdfast. 

紅 ysegrnent. The peripheral cells ofthe second-
ary segrnents are rectangular in the surface 
view， (3)6-15(20)μm in width. The second-
aηtransverse cell walls often occur in the 

peripheral cells of the segrnents (Fig. 1). 
Phaeophycean hairs are at times observed to 
form ad砿 ially. The propagules町 eborn 
adaxially on the laterals (Figs. 1， 8). They 
are ellipsoidal when young， becoming 
tribuliform as they develop. Mature propa-
gules are 140-170μm in length and 85-105μm 

in width， with three (one central and two later-
al) apical cells， containing abundant discoid 
chloroplasts without pyrenoids. Unilocular 
sporangia were observed on one plant collect-
ed in March 1988. They were formed solitari-
ly or in groups on fertile laterals， spherical to 
somewhat el1ipsoidal， 30-50μm in diameter 
and 40-50μm in length (Fig. 10). Plurilocu-
lar sporangia were not found. Our speci-
mens agreed well with the original description 
of S. plumula var. cal扮micaby Sauvageau 
(1901) and the description by Setchell and 
Gar曲ler(1925) except for the smaller size of 

unilocular sl>orangia. 
Unialgal culture was established from the 

apical segrnents of the plant collected at Sai in 

March 1988， using PESI medium (Tatewaki 
1966). Culture conditions used were 50C SD 
(short day; 8: 16 h light: dark)， 50C LD 

(long day; 16: 8 h light: dark)， lOoC SD， 
lOoC LD， 150C SD， 150C LD， 200C SD and 

200C LD， under white fluorescent light of 
about 30μMm-2s-1 (10oC) or 50μMm-2s-1 

(50C， 150C and 200C). The initial filaments 
grew well and many were produced in lOoC， 
150C and 200C conditions. However， they 
did not elongate and finally died in 50C condi-
tions. Phaeophycean hairs were formed from 
the early stage of the development. In lOoC 
SD， lOoC LD， 150C SD， 150C LD and 200C 
LD within 2 months， many laterals were 
formed on the filaments spirally or radially， 
but not pinnately as in the natural plants 
(Fig. 7). Movement of water may be re-
quired for the normal morphogenesis of pin-
nate thallus construction. In 200C LD the 
filaments grew rapidly， but arrangements of 
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Figs. 4-13. Sphacelaria californica Sauvageau ex Setchell et Gardner from nature and in culture.←5. Habit 
ofthe erect thaJlus and detail ofthe holdfast ofspecimens collected at Sai on 21 March 1988. 6. Immature prop-
agules in culture. 7. Upper part of the thallus grown at 150C SD. 8. Mature propagule of the thaJlus from 
nature. 9. Germination of a propagule in culture. 10. Three unilocular sporangia on a fertile lateraJ ofthe thaJlus 
from nature. 11. Four unilocular sporangia on a fertile lateral in culture (150C SD). 12. Released unispore with 
two sagella. 13. Germination of a unispore 

the laterals tended to be irregular. In 200C 

SD the filaments remained rhizoidal for sever-

al weeks and then formed erect filaments with 

a few laterals after 5 months. The diameter 

of erect filaments and th巴numberoflongitudi-

nal cell walls in a secondary segment were 

rather stable in various culture conditions. 

However， th巴 numberof secondary transverse 

cell walls tended to increase in lower tempera-

ture conditions (Table 1). Very few second-
ary transverse walls were observed under 200C 

conditions. 

The tribuliform propagules were formed 

within 2 months in lOoC SD， lOoC LD， 150C 
SD， 150C LD， 200C SD. They were ellip-

soidal in the ear1y stage of the development 

(Figs. 6， 14). The apical cells of the young 

propagules were divided successively into a 

diminutive cell (a central apical cell) and two 

large cells (Figs. 15-16). Th巴 latterdevel-

oped into the lateral apical cells by further un-

equal divisions (Fig. 17). The germinations 
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Table 1. Comparison of tliree morphological features of the erect thalli of S. californica 
cultured in four di釘erentculture conditions after 5 months. 

Culture conditions 
Morphological features 

100C LD 150C LD 200C LD 200C SD 

Diameter of erect filaments (μm) 48-65 50-65 30-46 45-63 

Number of losnecgoitnudda inal cell 5-10 4-10 3-5 3-6 
walls in a secondary segment 

Number of secondary transverse cell 42-114 31-98 0-5 0-1 
walls per 100 secondary segments 

ofthe propagules usually occurred in the lateト

al apical and lowermost cells simultaneously 

(Figs. 20-22). The lateral apical cells of the 

mature propagules often divided into two 

cells before they germinated (Figs. 20， 22 ar-
rows). New filaments from the propagules 

often forked into two branches making a 

diminutive cell (Fig. 9). Occasionally a short 

phaeophycean hair was formed by the diminu-

tive cell (Fig. 19). Long phaeophycean hairs 

were formed from the early stage of the de-

velopment (Fig. 18). Various types of abnor-

mally shaped (e.g.， ellipsoidal， bicornuate or 
bifurcate) propagules were formed in 200C 

LD. Cultures started from the propagules 

Figs. 14-22. Sphacelaria californica Sauvageau 
ex Setchell et Gardner in culture (10oC LD). 14-
17. Various stages of development of propagules. 
18-22. Various stages of germivation ofpropagules 
showing occasional divisions of the lateral apical 
cells (arrows). 

showed similar responses to day length and 

temperature conditions as in the culture from 

apical segments. 

U nilocular sporangia formed in one year in 

150C SD. They occurred first solitarily and 

then became grouped on fertile laterals (Fig. 

11). They were spherical and 35-45 (55)μm 

in diameter. The unispores were pyriform， 
with longer anterior and shorter posterior 

flagella (Fig. 12). They contained a chlo-

roplast with a stigma. After the settlement 

on a cover glass， they germinated by forming 
a germination tube (Fig. 13). We did not fol-

low the further development of the germ-

lings. 

Setchell and Gardner (1925) reported that 

the unilocular sporangia of S. calijornica mea-
sured 50-70μm in diameter and 75-150μm 

in length， or about 1.4-3 times as long as 
the unilocular sporangia in our materials. 

However， the description of Setchell and 

Gardner on the sizes of unilocular sporangia 

seems to be based on the Saunder's descrip-

tion on the plurilocular sporangia of S. 

tribuloides Meneghini sensu Saunders (= S. 
calijornica) and illustrations lacking explana-
tions (Saunders 1898， Plate 26， Figs. 4-6). 
The plurilocular sporangia in the illustrations 

of Saunders and the unilocular sporangium in 

the illustration of Setchell and Gardner (1925， 
Plate 37， Fig. 27) resemble the young propa-
gules in our materials. 1n the Sphacelariales 

it is sometimes difficult to distinguish young 

propagules from true plurilocular and uniloc-

ular sporangia. 1n our study， we confirmed 
the presence of many nuclei in a sporangium 

in the field materials， and observed actual 
release of swarmers in culture materials. 
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Accordingly， the solitary unilocular sporangi-
um i1lustrated by Setchell and Gardner could 
be an immature propagule. 

Our plants also resemble S. novae・hollandiae

Sonder from South Australia (Womersley 

1987) in having cymose unilocular sporangia 

and tribuliform propagules with occasional 

divided lateral apical cells. However， this 
species differs from S. c，ωa1i扮forni，仰Cωal泊nlacking pin 

nat臼er悶aml泊fic伺atio叩nsand the secondary trans-

verse cell walls. 

Acknowledgements 

We are grateful to Dr. W. F. Prud'homme 
van Reine， Rijksherbarium， Leiden， for his 

critical reading of the manuscript. We are 

also grateful to Dr. H. B. S. Womersley， 
University of Adelaide， for sharing his speci-
mens with us. We thank Mr. T. W失jima

and Mr. M. Matsumoto for collecting the 

speclmens. 

References 

Abbott， 1. A. and HoJlenberg， G.J. 1976. Marine algae 
of California. Stanford Univ目 Press.

Boo， S. M. and Choi， Y. T目 1986. Two species of 
Sphacelaria new to Korea. Kor目 J.Phycol. 1: 95-
101. 

Saunders， De A. 1898. Phycological memoirs. Proc. 
Calif. Acad. Sci.， 3d Ser.， Bot. 1: 147-168. 21 pls. 

Sauvageau， C. 1901. Remarques sur les 
Sphacelariacees. Jour. de Bot. 15: 67-183 

SetcheJl， W. A. and Gardner， N. L. 1925. The marine 
algae of the Pacific coast of North America. Part I11. 
Melanophyceae. Univ. Calif. Publ. Bot. 8: 383-
898. 

Tatewaki， M. 1966. Formation of a crustaceous sporo-
phyte with unilocular sporangia in Scytosiphon lomen-
laria. Phycologia 6: 62-66. 

Womersley， H. B. S. 1987. The marine benthic 1I0ra of 
southern Australia. South Australian Government 
Printing Division， Adelaide， 484 pp 

北山太樹・川井浩史・吉田忠生:日本新産褐藻争hacelariacaliforni・'caSauvageau ex Setchell 

et Gardner (ハネグンセンクロガシラ:新称，クロガシラ目)の形態観察

青森県大間などから Sphacelariacalifornica (クロガシラ目，クロガシラ科)と同定される藻体を採取しその形

態学的観察と培養による生活史の研究を行った。自然藻体は盤状の付着器と主に上部で羽状分岐する直立部から

なり，長さ 140-170μm，幡町一105μmの伍芽枝をつけていた。また， secondary segmentsには時折，横の隔壁

が認められた。 3月の藻体には集散状に形成された単子嚢が見られた。本種の単子嚢については先に Setchell

and Gardner (1925)の報告があるが，それは未熟な脹芽枝を誤認したものと考えられるので，本種における単子

嚢形成の報告はこれが初めてである。藻体の頂端部と脹芽枝を 5-200Cの長田・短日条件で培養した結果， 200C 

長日で最も生長が速く， 50Cでは生長しなかった。 150C短目では単子嚢を形成した。 (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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川嶋昭二 :外国産コンブ目植物の漂着記録 (6 ) 

ゴへイコンブについて

Shoji Kawashima: Drifting records of alien species of the Laminariales (6). 

Laminaria yezoensis M iyabe 

Key lndex Words: drifting record-Kombu stickー Laminaria yezoensis-Phaeophyta一 間四泊

Shoji Ka山ashima，Hiyoshicho 1-29-15， Hakodate， Hokkaido， 011 Japan 

(7) Laminaria yezoensis Miyabe ゴヘイコ ンブ 初の発見は 7月 4日のことで，釧路支庁管内浜中町藻

ゴヘイコンブは北海道到11路市から根室市ノサップ111甲 散布 (もちりつぶ)の海浜で住民に拾われ， 北海道立

を経て，歯舞諸島，千島列島，アリューシャン列島， 説11路水産試験場に保存されている。また，第二の発見

アラスカおよびカナダのノくンクーハー ・アイランドの

北端に位置するホープ ・アイランドまでの北太平洋一

帯に広 く分布し，掌状葉な らびに盤状根を持つことを

大きな特徴としている(宮部1902，Druehl 1966)。ま

た，本種は多年生であるが，正確な寿命はまだ不明で

ある。

北海道沿岸では場所によって漸深帯上部に小さな群

れをなして生えることもあるが，主な生育帯は水深

3-10 mほどの深いところである。業体の大きさは一

般に 30-100cm，時には 150cmに達するが，茎の長さ

は 5-10cmから稀に 15cm くらいにしかならず，直径

も0.7-1.2cm くらいが普通である。

ところで，宮部 (1902)は本畿の茎の長さは年令に

応じて変わり，その最長なものは 2尺 6寸(約 80口百)， 

また直径はおよそふ9分 (約 2.5-2.7cm)になる と記

載している。しかし，このような長く，かつ太い茎を

持つものは同報文の第13図に示されているエトロ フ島

産の業体のように，千島列島からしか知られておらず，

Nagai (1940)は茎長 145cm，基部の直径は 3.5cmに

達すると記載している。ちなみに， Druehl (1966)に

よればアリ ューシャン列島からカナダにかけては茎長

40cmになるものがあるという。

このように北海道とそれ以外の北太平洋地域で本種

の茎長やその直径が著しく異なるのは生育環境の違い

によるものか，あるいは寿命の差なのか分らないけれ

ども，とにかく数 10cmあるいは 100cmをはるかに

越えるような長い茎を持ったゴヘイコンブが漂着すれ

ば，それは北海道産のものでないことはほとんど間違

L 、なL、と L、うことがて‘きる。

1981年 7月に北海道の太平洋沿岸 2か所からこのよ

うなゴヘイコンブの漂着物が相次いで発見された。最

Fig. 1. Lam問 ariayezoensis Miyabe. A pair of 
fronds， having a large scutate disc jointly， cast 
ashore at Mochirippu， Hamanaka， on the Pacific 
coast of eastern Hokl叩 doonJuly4，1981. Theleft-
hand frond: 125 cm in stipe length and 275 cm in 
total. The righトhandfrond: 135 cm in length of 
stipe only. On the stipe eleven young fronds of 
AlariaメstulosaPostele et Ruprecht are attached 
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Fig. 2. Details of the basal portion of the 
fronds shown in Fig. 1. Scale bar， 10 cm 

はそれからわずか 9日後の 7月13日，渡島支庁管内南

茅部町木直(きなおし)1'1'の定置網に掛かったもので，

同町の地場産業振興センター内に展示されている。

浜中町藻散布への漂着業体は大きな盤状根から 2本

の茎が出て，その一方は隼;状葉を持つほとんど完全な

ものであるが，他方は茎しか残っていない。ただ，そ

の先端の近 くにはオニワカメ Alariaメstlllosaの根のー

塊が着生し， そこから14本の中肋だけとなった若い葉

体が出ている (Fig.1)。

盤状根は恐らく 2つのものが融合したものであろう

が，全く一体をなして長径 18cm，短径 12cmのほぼ

楕円状を呈 し，中央部は少し盛り上がって厚さ 2cm

ほど，また縁部は凹凸をなしているが基質から剥れた

ときの損傷などは全く見られなし、。表面全体には細か

いしわが多数見られる (Fig.2)。

2本の茎は盤状根の中央部から相接するように::l:l

て， いずれも基部は円柱状を呈し，上の方に次第に細

く，かつ扇円となる。掌状業を持つ方の茎は長さ

125 cm，基部の直径 6.4cmあり ，茎だけの方は同 じ

く135cmおよび 8.3cm もある。表面は平滑で硬く，

弾力性に富み，槌物体とい うよりもむ しろ採し皮のよ

うな質感がある。

Fig. 3. Laminariayezoensis Miyabe. Driftage 
caught in set net at Kinaoshi， ivfinamikayabe， on the 
Pacific coast of southwestern Hokkaido on July 13， 
1981. The size and condition of the fronds削 rly
resemble those d合r口l凶fte吋dt加oM、叫10吋ch川l日r卯‘

掌状1実は是正部が広いくさび状で11枚の業片に深く切

れ込み，その多くは途中から切れているが，先端まで

残っている 2枚は 150cmの長さがある。また，各業

片の幅は 8-12cm ある。業質は柔らかし、。

次に，南茅部町木直への漂着物も盤状根から2本の

業体が::l:lて，その一方にはほぼ完全な掌状繋があり，

他方は茎のみで、その先に数本の中肋だけの小さいオニ

ワカメが着生していて，偶然、と は言え藻散布への漂着

物の状態に非常に良く似ているのには焼かされる

(Fig.3)。この標本については生時の計測デー タは無

いが，ここに掲げた写真からも分かるように盤状根は

非常に大きし掌状葉を持つ業体は全長 270cm前後，

茎長も 120cmはあると思われるほど大きなものであ

る。

ここに紹介した 2地点への漂着ゴヘイコ ンブは，そ

の発見日や業体の大きさなどから， 恐らくエトロフ島

からウノレッフ.島あたりの同じ生育地から同時に漂流し

始め，オホーツク海からこれらの鳥の聞を絞けて北海

道の太平洋沿岸を流れる道東沿岸流 (小笠原 1985) 

によ って運ばれてきたものと推測される。 1981年は冬

以来初秋に至るまで親潮系水の勢力が異常に強く，根
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Fig. 4. A Kombu stick， 85 cm in totallength， made ofthe stipe of Laminariayezoensis Miyabe cast ashore at 
Mochirippu， Hamanaka， more than sixty-five years ago. The stick is reinforced by piercing an iron pole through 
出ewhole length of the stipe. Preserved in The Kushiro City Museum 

室から函館に至る太平洋沿岸各地の旬別平均水温は親 にかけての茎の部分は緩やかに曲がりくねり，乾燥の

潮の勢力が最も強くなる 5月から7月にかけて平年よ ために変形しているが次第に細くなっている。質は非

り1-40Cも低かった (北海道栽培漁業振興公社1982)。 常に硬く， 1，農褐色で光沢がある。製作にあたって，漂

このようなこの年の異常な寒流の勢力もまた漂着物の 着コンブが生のうちにその茎に鉄棒を通し，川水に晒

運搬に大きく 作用したものと言えるだろう。 してから時聞をかけて乾燥したものであると言う。

浜中町から南茅部町までの漂流経路も推測の成を出 宮部 (1902)も本種の茎で畑管を作るものがあると

ないが，南茅部町に漂着した業体が仮に浜中IIIJの沖合 記している。著者もまた，根室地方で漂着 したコンブ

10ない し15海里のあたりを通過し， そのま ま沿岸と平 で杖を作 り所持 している人の情報を得た ことがある

行に 9日間で運ばれてきたものとすれば，その聞の距 が，恐ら くこれも ゴヘイコンブであろう。ただ，その

離は約215海里となるので， 1日あたりの漂流距離は 詳細は残念ながら不明のままである。

24海里，すなわち I海里/時の速度と般算される。 浜中町に襟着した標本の調査には高杉新弥氏，佐々

今日ま で， このような長い茎を持ったコ'へイ コンブ 木茂氏の協力を得た。南茅部町に漂着した時の業体の

の漂着に関する正確な記録はない。ただ，著者はかつ 写真は四ツ屋義則氏から提供を受けた。 また，昆布杖

て釧路市立郷土博物館(現釧路市立博物館)所蔵の「昆 の蒋録については釧路市立博物館津四郎館長のご好意

布杖J(Fig. 4)の鑑定を依頼されてその由来を調べ， を戴いた。 これらの方がたに厚く 御礼申し上げる。

それが漂着コ'へイ コンブで製作されたものであること

を報告している(JII嶋1970)。ここに，この珍しい昆

布杖について簡単に再録しておく。

この昆布杖は，かつて浜中町藻散布に在住した故片

桐才記氏が同地に漂着したゴへイコンブの茎を利用し

て製作 したものである。漂着年は不明であるが，後年

この杖を譲り受けた浜中町の坂野貞蔵氏の証言によれ

ば，片桐氏がこれを持っていることを初めて知ったの

は大正15年 (1926)のこと であったというから，少な

くとも今から65年以上も前のことになる。

杖は全長 85cmあるが， 実際のコンブの部分は

73.5 cmで，その中心を貫通する鉄俸 (j直径 5.3mm) 

が先端に 11cmほど突き出し，こ うもりがさの石突き

らしい金具が付いている。杖の上端は盤状根を整形し

て作った扇平な握り部分とな っていて，それより先端
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Inc.， Tokyo. paper￥8，000; h副￥9，600).Vol. 2. Cen-

tral and Eastern Nepal. i-x+212 pp+27 pls. 1990. 

(Acadeinia Scientific Book Inc.， Tokyo. paper￥9，600; 

hard ￥12，800). 

国立科学博物館では自然史の調査研究と標本試料蒐

集の目的で調査隊を国の内外に派遣している。園内の

調査は「自然史科学的総合研究」と呼ばれ，ほぼ2年

の周期で調査地繊を変え，国立公園を含む地域を主た

る対象として海藻を含む植物，動物，古生物等の自然

史の研究を行い，得た成果を国立科学博物館専報とし

て刊行している(現在まで23号を刊行)。これに対し，

圏外の場合は主として文部省科学研究費補助金国際学

術研究・学術調査によるもので，生物地理学上興味の

ある地域が対象に選ばれ，自然史の調査研究が行われ

ているι 研究成果は同じく科学研究費研究成果促進費

により刊行されることが多く，従って出版の時期は必

ずしも一定していない。

本書は国立科博植物第3研究室長の渡辺真之博士を

隊長とし 2固に亘って実施したヒマラヤ・ネパール

地方の隠花植物調査の研究成果をまとめたもので 2

巻から成る。第 1巻は1986年にネパールのカトマンズ

地方での調査，第2巻は1988年にカトマンズを含むネ

パール中央部と東部において行った調査のそれぞれの

研究成果を収録する。

第 1巻は24編から成り，藻類に関する論文の題目と

著者名は次のようである。カトマンズの藍藻(渡辺真

之とJ.Komarek) ，カトマンズのユウグレナ類(庵谷

晃)，カトマンズの群体性ボルボクス目(野崎久義)，

カトマンズの糸状緑藻(芳賀卓)，ネパールのクロ

ロコッ Fム目(中野武登と渡辺真之)。なおこれらの

他に，緒言(S.B. Malla)，調査研究の観要(渡辺真之)， 

カトマンズの細胞粘菌，ネパールの粘菌の 1新種，ネ

パールのミズカピ類，ネパールカトマンズのケカビ目，

カトマンズのサピ菌類，ネパールの Fロポ菌類，カト

マンズの軟質担子菌類，カトマンズの Russula属(担

子菌)，ネパール針葉樹林床の不完全菌，ヒフォミケ

ス類，カトマンズの地衣類ゲジゲジゴケ属とウメノキ

ゴケ属，カトマンズ地方に生育する特記すべき欝類，

カトマンズのハイゴケ科の欝類，カトマンズのシダ類

の染色体，カトマンズのシダ類の分布地図等の論文が

掲載され，さらに読者の使の為に，カトマンズの気候，

カトマンズの地理，カトマンズの森林に関する解説的

な論文があり，最後にカトマンズの地図が添えられる。

第2巻は18編から成る。藻類関係としては，藍藻

Coleodesmium属(J.K町 narekと渡辺真之)，ネパール

の群体性ポルボックス目(野崎久義)，ネパール，チ

ベット及び琉球から採集した Goniumpectorale (ポルボ

ックス目)の和合性の研究(斉藤捷一)があり，その

他に緒言(金井忠夫)，調査研究の概要(渡辺真之と

S. B. Malla) ，ネパールの接合菌類ハエカピ目，ネパー

ルの子獲菌類，ネパールのクロボ菌 Coleo，学orium属，

ネパールのサピ菌類，ネパールの担子菌R山 sula属，

ネパールの地衣類ゲジゲジゴケ属とウメノキゴケ属，

ネパールのハイゴケ科辞類の染色体，ネパールの欝類，

ネパールのシダ類，特に日本に関係のあるものの染色

体数，ネパールのチャセンシダ属の 1種のフラボノイ

ドと分類，ネパール・カトマンズのシダ類分布地図。

なお第2巻には美しい現地のカラー写真27葉が添えら

れ，読者を楽しませてくれる。

隊長の渡辺真之博士が所属する国立科博植物第3研

究室は徴生物研究室とも呼ばれ，先の室長，大谷吉雄

博士により組織された微生物調査隊は1979年と1980年

にネパールで採集と調査研究を行い，その成果を1982

年に Otani，Y. ed. Reports of Cryptogamic Study in 

Nepal. The National Science Museum， Tokyo.等に報告

している。従って今回のものは，ヒマラヤの隠花植物

の研究第 2報及び第3報ということになろう。

ヒマラヤの植物相の研究は，維管束植物に関しては

かなり行われてきたが，下等隠花植物については少く，

特に藻類についてのわれわれの知見は貧弱である。藻

類を含むヒマラヤの下等隠花植物研究の今後の進展へ

の本書の貢献は極めて大きく，よく調査隊を組織され，

成果をまとめられた渡辺真之博士の労苦を多とし，深

く敬意を表したい。

(日本赤十字看護大学千原光雄)
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新刊紹介

演回仁:接合藻の生物学

264頁，私家版 1990，2，200円

アオミドロ，ツヅミモ，そして“接合"といった言

葉は中学の頃に覚え，誰にも親しまれているが，いつ

どこで採集すれば“接合"を見ることが出来るのか，

接合した後はどのようになるのか，“接合"を観察す

るにはどのように培養すればよいのか，などを教えて

くれる手軽な本は意外と少ない。著者は元来遺伝の研

究者であり，研究材料に接合藻を選び，採集・培養・

観察にいろいろと苦労したことから，自身の経験した

ことや確かめたことに基づいて本書を書き上げたとい

う。

本書は 9章から成る。前半の第 1掌接合藻の採集

と観察，第2章接合藻の培養，第5章接合藻の構造

と分類は，接合藻を研究材料に取り上げた当初は藻類

について門外漢であったというだけに，著者の記述は

具体的かっ詳細で，この藻群を調べて見たい人に良い

手引の役を果してくれる。第 3章水質環境と接合藻，

第4章環境の汚染と指標生物としての接合藻，第 6

章放射線と接合漢の形態形成は，著者の本来の興味

もさることながら，勤務機関(著者は富山医科薬科大

学勤務)の関係もあって行ったと思われる著者自身の

研究成果を中心に記述が展開しており，環境や公害の

問題に興味をもっ人には参考となるところが多い。第

4章の第 4節「コツレフ場周辺の排水のミカヅキモに及

ぼす影響・まとめと苦言」は為政者にとってまさに頂

門の一針ともいうべきものである。著者が最も力を注

L 、だと思われる部分は第 7章接合藻の生殖に続く第

8章接合藻の生活史と第9章接合藻の遺伝の項であ

り，ここで接合藻の核相に関し，著者はかねてより主

張する，従来の教科書的な説と異なる新しい考えにつ

いて詳述している。著者の説の根拠の出発はミカヅキ

モを蛍光色素DAPIで染色し，蛍光顕微鏡で観察して

核の部分の DNA量を測定した結果に基づくもので，

それによると栄養細胞は 2倍体であるとL、う。著者は

多くの頁を割L、てこの問題を解説し，そして論議を行

っている。多くの方々に一読を奨めたい章である。そ

れにしてもことが重要であるだけに，他の幾つかの接

合藻についても同様な実験と観察の実施が望まれる。

本書は末尾に「接合藻の名前とその由来J，I用語の説

明」及び「引用文献」の項があり読者の便に供される。

また口絵には蛍光顕微鏡像等の美しいカラープレート

8葉が添えられる。本書の題名は「接合藻の生物学」

がであるが， I培養，分類，生活史，遺伝から環境，

公害の問題迄」の副題があり，興味のあるユニークな

内容となっている。私家版のせいか，目次と本文の章

や節の題自に不一致のところが若干見られるのは残念

である。また図のレイアウトや図中の文字に今一歩の

工夫があれば良かったと思われる。なお， I接合藻の

名前と由来」の項に20余の新称和名が提唱されている

が，これはこの本の性質上早い機会に「藻類」等への

公表を望みたい。本書の入手希望者は発行所である干

939-03富山県射水郡小杉町南太閤9-44の著者の自宅

(電話0766-56-6658)に直接申し込むこと。

(日本赤十字看護大学千原光雄)



201 

日本藻類学会第15回大会ワーク ショ ップ(海藻採集会)参加記

琉球大学での日本藻類学会第15回大会終了後の 3月 とんどで，すべてが目新しかった。その中でも特に多

29， 30日に，第 6回ワーク ゾョッフ.が開かれた。琉球 くの参加者の目をヲ I ~ 、た わoch/oron はたいへん印象深

大学から車で 2時間半ほどの，本部町瀬底烏にある琉 く，また意外に身近な生物であると感じた。 2時間ほ

球大学熱帯海洋科学センターが会場とな った。 足を運 ど採集し昼食をとった後，センターに戻って採集物の

ぶ機会の少ない沖縄ということもあって，学会同様参 種分け，同定などの作業を行った。 瀬底島海藻リスト

加希望者が多数であったが，先着2i名に講師の吉田忠 が香村先生より配布され，改めて北海道と比べ生育し

生氏 (北大 -理)，田中次郎氏 (国立科学博物館)，香 ている海藻の種類の違いと，褐藻の種の少なさを再認

村真徳氏 (琉大 ・熱帯)を加えた総勢30名での採集会 議した。夕食後，有志による懇親会がセンターの食堂

となった。なかでもデンマークからは Moestrup， て、行われた。

のijvind氏 (CopenhagenUniv.)，韓国からは Lee，In 夜には，雨が降り始め，そのため二日目のセンタ-

Kyu 氏 1 Boo， Sung-Min 氏， Shin， Woong-Gee 氏 前での採集は希望者だけで行うことにな ったが，ほと

(Chungnam National Univ.)が参加されたことで，国 んと'全員で‘行われた。波が高 く，波打ち際での採集が

際的なワークンョップとな った。 主であったが，雨のなか熱心に採集が続けられた。午

一日目は，海洋記念公園を見学後，その北側にある 後にな っても雨がやまなかったが，数人の希望者が瀬

備瀬海岸で採集が行われた。あいにく天気は曇りで波 底島北側のタンリ浜での採集に出かけた。浅瀬の巨大

が高く， リーフ外は危険なため採集はリーフ内で行わ なナマコとウニの群れに歓迎され，途中激しい雨にみ

れた。参加者の半数は各自用意したウエグトスーツを まわれながらの採集であった。センタ に戻り，実験

着用して"/ュ ノーケリングで採集を行った。 手軽に耳111 室では相変わらす'熱心な観察が行われた。

瑚が見えるところはほとんどないということであった 夕食はワーク γ ョップ最後の夜ということで，セン

が，沖縄の海は期待以上に美しく，ポツリポツリと色 ターの方々の心尽く しでバーベキュ ーパーティが催さ

鮮やかな枝状の珊瑚と熱帯魚は，参加者を満足させる れた。香村先生に感謝の気持ちを込めて心ばかりの品

のに十分であった。筆者にと っては，見なれた北海道 が贈られたあと，宴会が始まり，有意義だったワーク

の海と海藻相がまるで異なるため，初めてみる種がほ ショップはしめくくられた。

----、~

------備 瀬 海 岸での昼 食 後の風景
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最後に，いろいろお世話になった香村先生，センター サ，シワヤハズ，ハイオオギ，ウスパベニウチワ，オ

の職員，学生の方々にお礼申し上げます。 キナワモズク，ムラチドリ，カゴメノリ，フクロノリ，

採集された海藻; ラッパモ !l， ウミトラノオ，アッパモク

緑藻:ヒトエグサ，アナアオサ，ヒラアオノリ，ウ 紅藻:ハイコナハダ，ビロウドガラガラ，ガラガラ，

キオリソウ，ミドリゲ，キツネノオ，アオモグサ，キ シマベニモヅ!l， カギケノリ，ホソパナミノハナ，ガ

ッコウグサ，ム Pキッコウグサ，マガタマモ，ミズタ ラガラモドキ，キりンサイ，ベニゴウシ，ウプゲグサ，

マ，フデノホ，ピャクシンヅタ，センナりヅタ，ヨレ マPリ， トゲノり，コケモドキ，パピラソゾ，カタソ

ヅタ，コケイワヅタ，マユハキモ，ウチワサボテング ゾ，ナンカイソゾ

褐藻:グンセンタロガシラ，イトアミジ，アミジグ (小亀安代:北大・理・植物)

ーユース

第15回国際植物科学会議(東京)-xv International Botanical Congress， Tokyoー

における藻類関係シンポジウムのお知らせ

上記国際会議のあらましは firstcircularその他でご

存知と思います。ここでは会議で取り上げられる藻類

関係のシンポジウムについて，これまでの経緯と進行

状況をお知らせします。

開会議の組織委員会・プログラム委員(河野昭一，

京大・理・植)より藻類関係のシンポジウムの立案・

企画・実施の世話人として市村輝宜(東大・応徴研)

と原慶明(筑波大・生物科学系)が指名され，連絡調

整の任務を行なってきました。日本藻類学会会長と連

絡をとり，シンポジウムの立案・企画を担当する実務

委員を選出し，その方々にシンポジウムの立案企画に

お骨折りいただき，以下のような具体案が出来上りま

した。現在，実務担当者がコンビーナーと相談しなが

ら，講演者の依旗と演題の検討を進めています。

藻類学ないしは藻類として正式に取り上げられたシ

ンポジウム(講演時聞は 1シンポジウム当り 2時間30

分で，講演者の人数には制限はありません)は現在4

件です。会議全体は 8つの柱(1st circular参照)で構成

され，その 1つ， Systematics and EvolutionにAlgae

and Prokaryotesのセッション(全部で13セッショ γ)

が設けられ，そこに取り上げられています。なお他の

セッシ g ンで藻類関係のシンポジウムが採択されてい

るかどうかは不明です。各シンポジウムの題目とコン

ビーナー及び実務担当者(ローカル・コンビーナーを

兼ねる)を紹介します。

① Ultrastructure， Morecular Biology and Systematic 

Relationships of the Green Algae. 

Convener: G. L. Floyd (Dept. of Biology， Ohio St. 

Univ.， USA) 

実務担当:渡辺信(富山大・教育・生)

② Taxonomy and Evolutionary Biology of Prokaryotic 

Algae. 

Convener: J. Komarek (Dept. of Hydrobiol.， Inst. 

of Bot.， CSAU， Czechoslovakia) 

実務担当:渡辺真之(国立科学博・植物)，渡辺

信(国立環境研・地球環境)

③ Biology and Systematics ofthe Chromophyte Algae. 

Convener: D. G. Muller (Fach. Biol.， Univ. 

Konstanz， Germany) 

実務担当:)11井浩史(北大・理・植)

④ Population Differentiation， Species Relationships 

and Phylogeny of Rhodophyta. 

Convener: D. Guiry (Dept. of Botany， Univ. Col-

lege， Galway， Ireland) 

実務担当:増田道夫(北大・理・植)

各シンポジウムにおける講演者と演題は正式決定

後，お知らせ致します。

文責:原慶明(筑波大・生物科学系)
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一学 会録事 ー

1. 日本藻類学会第15回大会

1991年3月27日・ 28日の両日，琉球大学教養部にお

いて第15回大会を開催した。大会会長は香村真徳氏(琉

球大学)で，参加者は133名であった。講演は72題の

一般講演(うち展示10題)および，特別講演3題があ

っTこ。

大会第 1日目に開会場において総会を開催し，引き

続き同大学生協食堂で約2時間にわたって懇親会を開

催した。懇親会は香村真徳大会会長(琉球大学)の挨

拶，当真武氏(沖縄水試)の司会，有賀祐勝会長の

乾杯の音頭で始まり， 119名という多数の参加で，盛

会裡に終了した。琉球大学教養部生物学教室，理学部

生物学科，海洋学科，熱帯海洋科学センターの教官，

職員，学生の皆様，および沖縄県水産試験場の関係者

には大会運営にあたっていろいろご協力頂き，厚くお

礼申し上げる。

懇親会参加者

秋岡英承・秋山 優・鯵坂哲朗・新井章吾・有賀祐勝

・飯田高明・飯田勇治・飯間雅文・庵谷 晃・石川依

久子・石川 豊・石田健一郎・石原利章・市村輝宜・

井上勲・岩崎英雄・内田卓志・恵良田員由美・太田

雅隆・大野正夫・岡崎恵視・荻野洗太郎・奥田弘枝・

Christine A. Orosco・笠井文絵・笠松美代子・加崎英

男・梶村光男・片山智康・勝俣亜生・加藤辰巳・加藤

哲也・神谷充仲・香村真徳・川井浩史・川嶋昭二・河

地正仲・菊池則雄・木村憲司・工藤利彦・久場安次・

黒海健二・桑野和可・高 坤山・小亀一弘・小亀安代

・小林艶子・小林弘・斉藤昭二・斉藤宗勝・杉山孝

一・嵯峨直恒・佐々 勤・佐荷木次郎・佐藤弘典・佐

藤征弥・瀬戸良三・竹下俊治・立湾英高・田中次郎・

月館真理雄・筒井功・綱川亜紀子・寺脇利信-

Anong Chirapart・土居高爾・当真武・渡口慈啓・

友利徹男・中嶋泰・長島秀行・長嶋美香子・中野武

登・中村美峰子・中村直・中村宗一・中山剛・野

崎久義・野津治治・能登谷正浩・鍋島靖信・成原淳一

・南波聡・橋爪淳子・畠山典子・畠中芳郎・原奈保

美・原慶明・比嘉辰雄・馬場将輔・林至宏・半田

信司・平松亘・樋渡武彦・福田育二郎・福島博・

藤田隆夫・藤田大介・藤森泰・堀輝三・堀美保子

.本多大輔・正置富太郎・増田道夫・松田伸也・真山

茂樹・三浦昭雄・右田清治・御園生拓・宮村新一-

0jvind Moestr叩・山本虎男・山本鎗子・横浜康継・

吉崎誠・吉田忠生・吉武佐紀子・ InKyuLee・綿貫

友彦。

2. 編集委員会・評議員会

第15回大会の前日 3月初日に宣野湾セミナーハウ

スにおいて編集委員会および評議員会を併せて開催し，

1991年度総会に提出する報告事項・議題などの審議を

行った。審議の内容については総会の項を参照された

L 、。

出席者:福島博，井上勲，石川依久子，岩崎英

雄，香村真徳，増田道夫，右田清治，大野正夫，原

慶明，岡崎恵視，堀輝三，加藤哲也，小林弘，三

浦昭雄，横浜康継，吉田忠生の各編集委員と評議員，

有賀祐勝会長，および真山茂樹，能登谷正浩，庵谷

晃の各幹事。

3. 1991年度総会

1991年3月27日(大会第 1日目)の講演終了後，琉

球大学教養部において総会を開催した。有賀祐勝会長

の挨拶に続いて，野津治治氏を議長に選出して議事に

入った。

1.報告事項

1. 庶務関係

(1)会員状況 (1991年3月現在):名誉会員3名，普

通会員550名，学生会員47名，団体会員45名，賛助会

員11名，外国会員95名，購読49件，寄贈・交換27件。

(2)1990年度文部省科学研究費刊行助成金「研究成果公

開促進費」交付額は， 970千円で，責任頁は320頁であ

る。なお， 1991年度として補助要求額2，536千円，責

任頁360頁を申請した。 (3)1990年度秋季シンポジウム

を1990年10月 1日に静岡市グーポール会館で開催した

(藻類38巻4号参照)0 (4)第15回大会後 (3月28日-3

月31日)にワークショップ(海藻採集会，講師:吉田

忠生氏，田中次郎氏，香村真徳氏)を琉球大学熱帯海

洋科学センターで実施する。 (5)日本学術会議第15期会

員選出に際し，本会からは評議員会で千原光雄氏を推

薦した。また，会員推薦人および推薦人予備者には，

石川依久子氏，岡崎恵視氏をそれぞれ会長が依頼した。

2. 会計関係

(1)12月31日現在の1990年度の会費納入率は，普通会
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員85%，学生会員66%，賛助会員100%，団体会員 参加者:新井章吾・飯田勇治・笠松美代子・香村真

18%，外国会員42%である。 (2)1990年度一般会計と同 徳・川井浩史・菊池則雄・工藤利彦・桑野和可・小亀

山田幸男博士記念事業基金特別会計の決算報告は， 一弘・小亀安代・斉藤昭二・斉藤宗勝・佐藤征弥・

1991年 3月8日，岡崎恵視(東京学芸大学)，加藤季 Wong-Gee Shin・田中次郎・中西弘一・長嶋美香子・

夫(国学院大学)の両会計監事により適正であると承 野津沿治・能登谷正浩・鍋島靖信・馬場将輔・ Sung-

認された。 MinBoo・堀 輝三・増田道夫・御園生拓・宮村新一

3. 編集関係 ・句vindMoestrup・山本虎夫・吉田忠生・ InKyu 

(1)1990年度に発行した「藻類」第38巻第 1~4 号は Lee.

総頁数403頁，掲載論文数30編，短報10編，総説 0編， なお，ワークショップの開催にあたってお世話にな

その他16編，広告12頁であった。頁当たりの平均経費 った，本部町役場産業観光課にお礼申し上げる。

は10，908円であった。掲載論文の超過頁は76頁と多か

ったが，これは日本産海藻目録が長編であったためで

ある。 (2)1991年 3月10日に発行した第39巻第 l号は，

掲載論文数 9編，短報 1編，総説 1編，言ト報，第15回

大会講演要旨などを含めて114頁であった。 (3)1991年

3月26日現在の投稿論文数は36編である。

1I.審議事項

1 庶務関係

以下のことが審議され，承認された。 (1)本年度秋季

シンポジウムとして，第2回日韓藻類学シンポジウム

を 9 月 8 日 ~11 日に筑波大学国際会議場で開催する。

世話人は原 慶明氏にお願いする。 (2)日本藻類学会第

16回大会は1992年3月30日・ 31日に三浦昭雄氏(東京

水産大学)を世話人として東京水産大学で開催する。

ワークショッフ.実施については検討する。 (3)日本藻類

学会賞を設けるためと寄付の受入れのために，別記の

ように会則を改正する。(4)1991~1992年度会計監査に，

市村輝宜氏(東京大学)と片山許康氏(東京学芸大学)

を選出した。

2. 会計関係

(1)1990年度一般会計決算報告および同監査報告は，

表ー1のとおり承認された。 (2)1990年度山田幸男博士

記念事業特別会計の決算報告および同監査報告は表-

2のとおり承認された。(3)1991年度一般会計予算は表-3

のように可決承認された。

4. 日本藻類学会第15回大会ワークショ・γプ(海藻

採集会)報告

1991年 3月初日，日本藻類学会第15回大会終了後，

琉球大学熱帯海洋科学センターに移動して 3月29日

~31 日に海藻採集会を開催した。吉田忠生氏(北大・

理)，田中次郎氏(国立科博)，香村真徳氏(琉大)を

講師に，下記の30名が参加した。なお，採集会の内容

は小亀安代氏の参加記を参照されたし、。

会則改正

〔現行〕

第8条普通会員は毎年会費7，000円(学生は5，000円)

を前納するものとする。但し，名誉会員(次条

に定める名誉会長を含む)は会費を要しない。

外国会員の会費は7，000円とする。会長の承認

を得た外国人留学生は帰国前に学生会費の10年

分を前納することができる。団体会員の会費は

12，000円とする。賛助会員の会費は 1口20，000

円とする。

(付則)

第6条 本会則は平成 2年 1月 1日より改正施行する。

〔改正〕

第8条1.普通会員は毎年会費7，000円(学生は

5，000円)を前納するものとする。但し，名誉

会員(次条に定める名誉会長を含む)は会費を

要しない。外国会員の会費は7，000円とする。

会長の承認を得た外国人留学生は帰国前に学生

会費の10年分を前納することができる。団体会

員の会費は12，000円とする。賛助会員の会費は

lロ20，000円とする。

2. 本会の趣旨に賛同する個人又は団体は，

本会に寄付金又は物品を寄付することができ

る。寄付された金品の使途は，第11条に定める

評議員会で決定する。

第13条 1. 本会は会員の研究奨励のため， I藻類」

に掲載された優秀な論文の著者に日本藻類学会

賞を授与する。

2. 日本藻類学会賞受賞者の選考は別に定め

る内規による。
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(付則) 委員という)とし，会長が委員長をつとめる。

第6条 本会則は1991年3月31日より改正施行する。 2. 受賞者は，各年の「藻類」に掲載された研究論文

の著者の中から選考する。

日本藻類学会賞受賞者選考内規 3. 受賞者を選考するため，委員は当該年の「藻類」

に掲載された研究論文の中から学会賞授与に値する

1. 日本藻類学会会則第13条に基づき，日本藻類浮会 と思われる 3編を選び，委員長に推薦する。推薦数

賞(以下，学会賞という)受賞者選考のために学会 が最も多かった論文の著者を受賞者とする。

賞受賞者選考委員会(以下委員会という)を設ける。 4. 委員長は受賞者を総会に報告し，学会賞の授与は

委員会は，本会役員および編集委員を委員(以下， その総会で行う。
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表ー1 1990年度一般会計決算報告 (90.1.1-90.12.31) 日本藻類学会

収 入 の 部 (円) 支 出 の 部 (円)

会 費 4，360，405 印 原リ 費 5，116，293 

|普賛学外国 通 会 員

3，619，150 届t 代 4，396，040〕
生会員 155，000 届t 代 720，253 
国会員 270，255 編 集 費 331，762 
体会員 96，000 
助会員 220，000 集補助費 50，000 

阪 売 1，171，640 信連絡費 181，762 

〔宅ハッ期クナ購ンハ戸ー
1，附40〕 会誌発送費 382，079 

77，000 庶 務 費 781，612 
別 届U 代 772，100 事務用品費 18，932 
超過頁負担金 912，000 ~ 議 費 34，000 
広 告 代 180，000 通信・印刷費 413，488 
受取利息 57，448 事務整理補助費 34，000 
プログラム代 33，750 幹事旅費補助 53，000 
文部省刊行助成金 970，000 幹事手当 160，000 
雑 収 入 21，586 諸 雑 費 68，192 

学会業務委託費 1，483，200 
第14回大会補助費 120，000 
秋季シンポジウム会場費 50，000 

計 8，478，929 言十 8，264，946 

前年度繰越金 4，947，624 次年度繰越金 5，161，607 

合 言十 13，426，553 A日‘ 言十 13，426，553 

貸借対照表 (90.12.31現在)

借 方 (円) 貸 方 (円)

定期預金(第一勧業) 1，000，000 未払金 1，924，395 
普通預金(第一勧業) 1，766，565 前受会費 720，570 
郵便振替貯金 3，314，646 
小口現金 74，692 前期繰越金 4，947，624 

〔編事務局 当期剰余金 213，983 
集局 52，930 

受取小切手 24，150 次期繰越金 5，161，607 
カ ド 28，000 

アメりカンエキスプレス

未収金 1，478，519 
*仮払金 120，000 

iロL 計 7，806，572 合 計 7，806，572 

*第15回大会補助費前払い

1991年 3月8日 日:本藻類学会会長 小林 弘 ⑪
日本藻類学会会計幹事真山茂樹⑨

本会計決算報告は適正である事を認める。

1991年 3月8日 日本藻類学会会計監事岡崎恵視⑨

日:本藻類学会会計監事加藤季夫⑮
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表-2 1990年度山田幸男博士記念事業特別基金会計決算 (90.1. 1-90.12.31) 

収入の部(円) 支出の

日本藻類学会

部(円)

山田追悼号売上金

日米セミナー売上金

受取利息

計

7，000 

16，000 

71，303 

94，303 

2，002，167 

2，096，470 

計 。
前年度繰越金 次年度繰越金

合 計 合 計

2，096，470 

2，096，470 

貸借対照表 (90.12.31現在)

借方(円)

定期預金(住友銀行 1，900，000

普通預金(住友銀行 173，470

現金 23，000 

合 計 2，096，470 

貸 方(円)

前期繰越金 2，002，167 

当期剰余金 94，303 

次期繰越金 2，096，470 

合 計 2，096，470 

日本藻類学会会長 小林 弘⑨

日本藻類学会会計幹事真山茂樹⑨

日本藻類学会会計監事岡崎恵視⑨

日本藻類学会会計監事加藤季夫⑨

1991年 3月8日

本会計決算報告は適正である事を認める。

1991年3月8日
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収入

会費

「普通会員

|学生会員

|外国会員

|団体会員

L賛助会員

販売

〔定期購読
ハックナンハー

別刷代

超過頁負担金

広告代

受取利息

プログラム代

文部省刊行助成金

雑 収入

の

予計会両般
一

…
 

4，970，000 

3，465，000 

210，000 

595，000 

480，000 

220，000 
1，048，000 

948，000、
100，000) 

600，000 

200，000 

180，000 

30，000 

30，000 

970，000 

20，000 

支出

費

刷代

刷代

編集費

(事務用品費
英文校閲料

編集補助費

通信連絡費

会誌発送費

庶務費

事務用品費

会議費

通信・印刷費

事務整理補助費

幹事旅費補助

幹事手当

諸雑費

学会業務委託費

第15回大会補助費

印刷

〔印
別

の

日本藻類学会

部(円)

4，949，000 

4，160，000'1 
789，000) 

407，000 

35，000‘ 

100，000 I 
50，000 I 

222，000. 

390，000 

804，000 

20，000 

60，000 

351，000 

60，000 

53，000 

160，000 

100，000 

1，483，000 

120，000 

秋季シンポジウム会場費 50，000 

小計

予備費

合 ふ
l

a
E
一個

小計

前年度繰越金

8，048，000 

5，161，607 

8，203，200 

5，006，407 

合 計 13，209，607 13，209，607 



一会員移動一

新入会
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住 所 変更

退会

岩城住江(北海道).秋山和夫(宮城県).S. KESHAB (京都府).宮沢三雄(大阪府).森通保(熊本県). 

LOUIS D. DRUEHL (CANADA). 



日本藻類学会々則

第 1条本会は日本藻類学会と称する。

第2条 本会は藻学の進歩普及を図り，併せて会員相互の連絡並に親睦を図ることを目的とする。

第3条本会は前条の目的を達するために次の事業を行なう。

1. 総会の開催(年 1回)

2. 藻類に関する研究会，講習会，採集会等の開催

3. 定期刊行物の発刊

4. その他前条の目的を達するために必要な事業

第4条本会の事務所は会長が適当と認める場所に置く。

第5条本会の事業年度は 1月1日に始まり，同年12月31日に終わる。

第6条会員は次の 4種とする。

1. 普通会員(藻類に関心をもち，本会の趣旨に賛同する個人で，役員会の承認するもの)

2. 団体会員(本会の趣旨に賛同する団体で，役員会の承認するもの)

3. 名誉会員(藻学の発達に貢献があり，本会の趣旨に賛同する個人で，役員会の推薦するもの)
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4. 賛助会員(本会の趣旨に賛同し，賛助会員会費を納入する個人又は団体で，役員会の推薦するもの)

第7条 本会に入会するには，住所，氏名(団体名)，職業を記入した入会申込書を会長に差出すものとする。

第8条 1. 普通会員は毎年会費7.000円(学生は5.000円)を前納するものとする。但し，名誉会員(次条に定

める名誉会長を含む)は会費を要しない。外国会員の会費は7.000円とする。会長の承認を得た外国

人留学生は帰国前に学生会費の10年分を前納することができる。団体会員の会費は12，000円とする。

賛助会員の会費は 1ロ20，000円とする。

2. 本会の趣旨に賛同する個人又は団体は，本会に寄付金又は物品を寄付することができる。寄付され

た金品の使途は，第11条に定める評議員会で決定する。

第9条本会には次の役員を置く。

会長 1名 幹事若干名 評議員若干名 会計監事 2名

役員の任期は 2カ年とし重任することが出来る。但し，会長と評議員は引続き 3期選出されることは出

来ない。役員選出の規定は別に定める(付則第 1条~第4条)。本会に名誉会長を置くことが出来る。

第10条会長は会を代表し，会務の全体を統べる。幹事は会長の意を受けて日常の会務を行う。会計監事は前年

度の決算財産の状況などを監査する。

第11条 評議員は評議員会を構成し，会の要務に関し会長の諮問にあずかる。評議員会は会長が招集し，また文

書をもって，これに代えることが出来る。

第12条 1. 本会は定期刊行物「藻類」を年4回刊行し，会員に無料で頒布する。

2. r藻類」の編集・刊行のために編集委員会を置し

3. 編集委員会の構成・運営などについては別に定める内規による。

第13条 1. 本会は会員の研究奨励のため， r藻類」に掲載された優秀な論文の著者に日本藻類学会賞を授与す

る。

2. 日本藻類学会賞受賞者の選考は別に定める内規による。

(付則)

第 1条会長は圏内在住の全会員の投票により，会員の互選で定める(その際評議員会は参考のため若干名の候

補者を推薦することが出来る)。幹事は会長が会員中よりこれを指名委嘱する。会計監事は評議員会の

協議により会員中から選び総会において承認を受ける。

第2条評議員選出は次の二方法による。

1. 各地区別に会員中より選出される。その定員は各地区 1名とし，会員数が50名を越える地区では50名

までごとに 1名を加える。

2. 総会において会長が会員中より若干名を推薦する。但し，その数は全評議員の 113を越えることは出

来ない。

地区割は次の 8地区とする。北海道地区，東北地区，関東地区，東京地区，中部地区(三重を含む)， 

近畿地区，中国・四園地区，九州地区(沖縄を含む)。

第3条 会長，幹事及び会計監事は評議員を兼任することは出来なL、。

第4条 会長および地区選出の評議員に欠員を生じた場合は，前任者の残余期閥次点者をもって充当する。

第5条 会員がパックナンパーを求めるときは各号1，750円とし，非会員の予約購読料は各号3，000円とする。

第6条本会則は1991年3月31日より改正施行する。
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投稿案内

1.編集の方針 本誌には藻学と応用藻学に関する会員の未発表の，論文・総説・短報(短い調査報告など)・

速報・雑録(採集地案内・分布資料・ニ品ース・所見・新刊紹介など)を掲載します。論文はデータや考察の独

創性の有無に重点を置いた編集委員会の審査を経たのち受理されます。原稿の取捨，掲載順序，体裁などは編集

委員会および編集幹事で決めます。原稿は和文または英文とし，論文は刷上り英文10頁，和文6頁，総説15頁，

短報3頁，雑録 1頁以内を無料とします。頁の超過は制限しませんが，超過頁分については 1頁当たり 12，000円

が必要です。折り込み，色刷りなどの費用は著者負担となります。また，速報は2頁以内と制限があり，有料で

1頁12，000円の掲載料が必要です。和文原稿では5枚(ワープロでは2枚)が，英文原稿では 2枚が刷上り 1頁

となる見当です。

ll.報文の書き方和文原稿は400字詰原稿用紙(横書き B5またはA4)に，当用漢字，新仮名使い(生物名

は片仮名)を用い構書体で書き，ワープロの場合は 1行35字， 28行に明瞭に印字して下さい。英文原稿は厚手タ

イプ用紙を用い，ダプルスペースで 1行65字， 28行にタイプまたはワープロで印字し，十分な英文添削または校

閲を経たのち提出して下さい。新種の発表や学名の記載に当たっては国際植物命名規約に従って下さい。なお，

アラビア数字・メートル法・摂氏温度を用い，学名などのイタリック体には下線 1本，スモールキャピタルには

下線2本，ゴシック体には波状線 1本を記入して下さい。

例 :Batrachospermum 竺竺~旦旦 Sirod. ，包虫虫笠X:， sec， min， hr， nm，μm， mm， cm， m，μ，!， m!， !' pg， mg， g， N， 

M， ppm， lux， g (gravity)， 250Cなど。

原稿は，標題・英文要約(和文・英文原稿共)・本文・引用文献・和文摘要(英文原稿のみ)・表と図とその説

明(英文)の順にまとめて 1組とし，コピー共3組(写真は現物 1組と現物または写真コピー 2組，電子複

写などは不可)にしてお送り下さい。

(1) 標題と要約英文原稿では，欄外見出し・標題・著者名・宛先・要約の順に，和文原稿では，欄外見出し(英)

-標題・著者名・宛先(和と英)・要約(英)の順に記入してください。要約は著者名・標題・雑誌名・ま

とめ (200語・必要に応じて400語まで)・アルファベット順のキーワード (5-10語)のl慣に記入し，研究

費に対する謝辞は脚注に入れて下さい。

(2) 本文 標題紙に記した以外の謝辞は，なるべく本文の末尾に入れて下さい。表と図は必ず本文中に引用し

(Fig. 1， Table 1のように)，文献の引用は次の例にならって，著者名と出版年および必要に応じて頁(単行

本の場合)を明示して下さい。
例 .• . • aquatic ecosystems (Welch 1972， 1974)， Liebig's (1840 p. 23)“10w ofthe minimum" is. . . .，・・・・が知

られてL、る (Yamada1949)，岡村 (1907p. 56)は，

(3) 引用文献 本文中で引用した文献のみを，別紙にアルファベット順に列挙して下さい。引用は，①原著の引

用と，②図書目録を見て目的の書物を捜し当てるための引用の 2本立てとし，それぞれが イ)著者名 ロ)

出版年 ハ)標題(巻次を含む) ニ)対照事項(頁・図など) ホ)出版事項(出版者・出版地)のうちの

必要部分からなるようl願を追って下例にならって記入して下さい。
(単行本) ①，②共通広瀬弘幸イ) 1959.ロ)藻類学総説，，)内田老鶴圃，東京.ホ)

(単行本中の 1章) ①D回 b田， G.イ) 1977.ロ) Sexua1ity.") p. 250-283.;) ②'In D. Werner [ed.)イ) The 

bio1ogy of diatoms.'、) Blackwell Sci. Pubι， London.ホ)

(叢書中の分冊) ①Hustedt， F.イ) 1930.ロ) Baci11ariophyta.") ②In A. P剖 ch町 [ed.)イ) Suswasser-

Flora Mitteleuropas. ed. 2. No. 10.ぺ GustavFischer， Jena. *') 
(雑誌の中の 1論文) ①森 通保イ) 1970. o) Ba釘訓岬ermum仰印刷mSirod.の分類学的研究，，)②藻類

8ハ) : 1-8.;) 

①Mori， M.イ) 1975. o) Studies on the genus Baか"(Jch岬 ermumin Japan.") @Jap. 

Journ. Bot. 20ハ) : 461-485.;) 

(4) 和文摘要 英文原稿の場合のみ，和文で，著者名・標題・宛先も入れ400字以内にまとめて下さい。

(5) 表と図およびその説明 英文で書き，表と図は原寸大(印刷頁の寸法は 14X20.5cm，片段のときは偏 6.6

cm)またはA4版程度に仕上げ，図には倍率を示すスケールを入れ，線や記号，文字，数字はレタリング用

具などを用いて鮮明に記入しそのまま印刷に廻せるようにして下さL、。なお，特に表の組版
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Information for Authors (Revised March 1990) 

Members of the Society are invited to contribute original research reports， short com-
munications， review articles and rapid communications in J apanese or English on all aspects of 
phycology. Every research paper is read and criticized by reviewers on the basis of its originality 
and the discussion presented. Where appropriate， reviewers other than those on the Editorial 
Board are consulted. Final responsibility for selection and published order of papers rests with 
the Editor. Research reports not longer than 10 printed pages in English and 6 printed pages in 
Japanese including figures and tables， short communications within 3 printed pages and review 
articles within 15 printed pages will be published without excess charge (exclusive ofreprints); 
additional published pages will be charged to the author (12，000 Yen per single printed page). 
Rapid communications acceptable within 2 printed pages will be published in the possible 
earliest issue with charge at 12，000 Yen per single printed page. 

The manuscript should conform exactly to the following instructions. The manuscript 
should be typewritten， double-spaced in 65 letters per line and 28 lines， on thick paper of 
21.5 x 28 cm or A4 size. Symbols， units and nomenclature should conform to international 
usage. The S. 1. metric system should be used for all numerical data. Words to be printed in 
italics should be underlined. The original copy and two duplicates are required. The first page 
should have only the title， full name(s) of the author(s) and institution with address， and any 
necessary footnote. A short running title should be included. Acknowledgements preferably 
follow the text but precede the references. Tables and legends for figures should be on separate 
pages and be placed after the references. 

An abstract ofnot more than 200 words is required. At the end ofthe abstract， 5-10 Key 
Index Words should be given alphabetically for aid in indexing. AJapanese abstract will be pro-
vided by the Editor from translation of the abstract. 

References. Citations in the text should read thus: Liebig's (1840 p. 23)…or…(Welch 
1972， 1974). In the list at the end ofthe paper， references should be typed in alphabetical order. 
Each reference should be given in the following order: Name， Initials， Date， Title， Journal 
Volume: first page-Iast page. Example: 

Mikami， H. 1978. On Laingia hookeri (Rhodophyceae， Delesseriaceae) from New 
Zealand. Jap. J. Phycol 
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B本学術会議だより .No.20 

公開講演会成功裡に開催さる

平成 3年 2月 日本学術会議広報委員会

…………………………一
日本学術会議は，例年どおり，平成2年度においても， eUmの公開講演会を 3凶開催しました。今回の日本学術会議だより

では，その講機会にJ]IIえて，本会議の[JiJ際的活動や般itj:公表された「委員会報告」などについてお知らせします。

一 …… ………………………
平成2年度日本学術会議主催公開講演会

本会議は，本会議の会員が.学術の成巣について!よく rli
民と語り合う機会として，時立にかなヮたテー?を選定し
て，毎年.公開講i賞会を開催している。本年度は.次の 3
回の講演会を開催したが，いずれも成功徳に終了した。

I 公開講演会「高度技術と市民生活」
標記講演会は，去る平成2年10月13日(土)13時30分 ~

17時に.兵庫県加東部社町の社町領制:センターホールで，
約 250人の聴講者を得て開催された。各i寅題と講師は，①
「高齢化社会と高度技術」原沢道美(第 7音11会員，東京逓
信病院院長).②「消費生活と高度技術」正田村~ (第 2部
会員.上智大学教授)，③「地域振興と人間主樽咋u向j変技
術」竹内啓 l第3音'11会主i.東京大学教佼)であった。
11 公開講演会「資源エネルギーと地球環境に|剥する展望」
標配講演会は，去る平成2年10月30日(火)13時-17時

に，本会議講堂で，約330人の聡識者を得て開催された。
各i寅題と講師は.①「人間と環境」大島康行(第 4部会員，
早稲凶大学教;校)，②「エネルギーと環犠」石井71徳(第
5部会員，東京大学教授)，③「エネルギーと続消問題」
則武保夫{第 3部会員，立正大学教授)，④「エネルギー

とCOz対策」上之国税佐(第 5部会員，摂南大学教授)で
あった。
III 公開講演会「人聞は21世紀を生きられるか」
標記講演会は，去る平成3年 2Jj 19日(火)13時30分 ~

17時に，本会議講堂で約 200人の聴J草者を得て開催され
た。各i斑題と講師は，①「科学・技術・政策」 μ本大一日J¥
(第4部会員，東京大学教授し②「科学と人間一生存の
ための条件づくり」下山城二(第 2部会員，大東文化大学
教授).③「人聞の適応能力とリスク」土魁健三日11(第 7
部会員，産業医科大学長)であった。

いずれの講演会も.時期にあった.関心の呼..i:企il!rjであ
ったため，外くの聴講者が来場する盛会となリ，また，各
講師の講演後の質疑応答では，聴講者'から活発な質問や窓
見の開|線がなされ，まさにilil(との対話の!必があり.極め
て有意義であった。

なお，これらの講i策会については.後 H，日"'1:双脊」
として. (財)日本学術協力財1-'自からIII版される予定であ

る。

平成 2年度ニ国間学術交流事業

本会議では，二国間学術交流事業として.毎年 2つの代
表凶を外凶に派遣し，各訪問閣の科学者等と学術上の諸問
題について意見交換を行って，相互理解の促進を図る事業
を行っている。
この事業は，昭和58年度から実施されており，これまで，

アメリカ，7'レイシア，西ドイツ，インドネシア.スウェ
ーデン，タイ.フランス，大韓民国，連合王匡しシンガポ
ール，チェッコスロヴァキア，ポーランド.カナダ，イタ
リア.スイス及びインドの16か国に代表団を派遣してき
た。

平成2年度には，①9月11日から22固まで，中華人民共
和[1;1へ. i皮辺絡副会長以下 4名の会員等から成る代表団を，
② 9月17日から27日まで.オーストラリア及ぴニュー・ジ
ーランドへ.大正i泰彦副会長以下5名の会員等から成る代

表団をそれぞれ派遣した。
中華人民共和国派遣代表団は，中国科学院，中国社会科

学院，中悶医学科学院，北京大学.西安交通大学，復旦大
学など約20機関を訪問し，中華人民共和国の学術や今後の
交流の推進策などについて会談，意見交換を行った。中華
人民共和国側からは，すでに，日本の多くの大学，研究機
関と交流を行っているが，さらに交流を拡大したいとの期
待が表明され，同j国聞の今後のより積極的な交流・協力を

めぐって活発な意見の交換が行われた。
オーストラリア及びニュー・ジーランド派遣代表団は，

オーストラリアでは，オーストラリア科学アカデミー，オ
ーストラリア国立大学，シドニ一大学，連邦科学・産業研
究機構など，ニュー・ジーランドでは，ニュー・ジーラン

ド王立協会.マッセイ大学，ヴィクトリア大学，科学技術
研究機構など. [1山j国会わせて20を越える諸機関を訪問し，
それぞれの闘の学術，今後の交流の可能性などについて，
会談，意見交換を行った。特に，両国では近年.国家，国
民に実際に役立つ技術の発展を目指した科学技術の大きな
改都が進められており，これらの問題等について，熱心に
;な凡の交換が行われた。

今凶の成朱は.代表団派遣時だけのものではなし今後
のわが凶の学術の国際交流・協力の進展に大きく役立つも
のと IIlJ待される。



平成 3年(1991年)度共同主催国際会韓

本会議は，国際的な活活の一環として，毎年.日本で開

催される学術関係国際会議を関係学術研究団体と共同主催

してきている。平成3年(1991年)度には，次の 61'牛の国

際会識を開催する。

.第21回国際農業経済学会議

開催期間平成3年 8月22日-29日
開催場所京王プラザホテル(東京都新宿区)

参加者数国外550人，伝l内950人，計1，500人
共催団体 日本農業経済学会外4学会

・国際医用物理・生体工学会議(第16回国際医用生体工学

会議・第9回国際医学物理会議)

開催期間平成3年 7月7日-12日
開催場所 国立京都国際会館(京都市)

参加者数国外1，000人，凶内1，500人.計2，500人
共催団体 (社)日本エム・イ一学会1:1本医学物思マ:

A 
:z< 

・国際純正・応用fヒマ:連合199111il際分術科学会議

開催期間 .'1<成3年 8112511 -3Hl 
開催場所 日本コンペンショシセシター(千島~llj ) 

参加者数民l外500人， li!lIJ..Jl，OOO人t li十1，500人
共催団体 (社) 1:11>:分析化学会

・第22回国際シミュレーション&ゲーミング学会総会

開催期間平成3年7月15日ー19日
開催場所 ;立命館大学.闘立京都凶際会館(京都市)

参加者数国外170人.圏内300人，計470人
共催国休 日本シミュレーション&ゲーミング学会

.一般相対論に関する第 6凶マーセルグロスマン会議

開催期間平成3年6月23日ー29El 
開催場所 聞広京都国際会館(京都市)

参加者数国外380人，凶内170入、 iil・550人
共催I.Jj体 (社)日本物製学会

・第22l!il凶際動物行動学会議

開催期間平成3年81122日ー29日
開催場所大谷大学(京都市)

参加t1・数 民]外400人， [=玉!内400人，計800人
共催トJ1休 日本動物行動ザ:会

経営学研究連絡委員会報告一経営学
教育改善のためにー(要旨)

(ギ成 2~l1 H26 [J 第763凶l巡営審議会検認)

企業環境の激変.就中ft術革新，向l主E情報化，国際化等

々の急進展に伴って，経営学教育は.大きく見直され，か

っ新たな体系化と一層の内容の充実の必要性にi自られてい

る。すなわち，学術的分野の広がり.悶際化や情報化の急

進展は.総営学の外延的拡大を要請し.また経営管理の高

1~f1ニ，俊雄化j; よぴ戦略的視点の重要性期加は.斯学の多
面的な内容の充実強化を要求している。本報告は.かかる

状況下において続営学教育の現状分析を行い，かつ(1)教育

体系(とくにカリキュラム)の併制成と(2)教育}f:式の新た

な従り方を探り.もって経常学に対する社会的ニース'への

即応と経営学教育の総合的な体系化への試みを展開したも

のである a とくに教育するfIIg，される1則l山1曲iでの人材育成

を強〈念蝋に置いて続営'学教育改許のんii盆をぶすとともに，

大学院教育へのつながりを窓識しながら将米への展望を示

唆しようとしたものである包
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統計学研究連絡委員会報告一統計学研究
教育体制の整備のための具体的方策につ
いて(要旨)

(平成2年12月21日 第764回運営審議会承認)

現今，高度情報化の進展による情報資源の多激な蓄積に

ともない.統計的情報処理を適切に行える人材に対する社

会的需要ーが者しく高まっている。現住米国では60を超える

大学に統計学科が存イ1:するのに対し.我が国では統計学関
連の大学院呼攻はただ一つあるのみである。最近の学術研

究における.調1t，実験，観測等の活動の急速な増大を考

慮するとき.データ宥効利用の学としての統計学の研究教

育体制の不備は，我が国の学術研究の将来に対し.国際的

に見て著しく不利な状況を生み出しつつある。

本報告では.統計学を一つの専門分野として狭〈把える

従米の布え }jを避け.本来学際的な性絡を持つ統計学研究

の'炎態にJ![1して，諸科学との関連をより重視する統計科学

の概念を確立し，広範な関連分野の研究者の協力により統

，il-fyt研究所あるいは専攻等を設立することの推進を提案

する。この従来を具体化することにより.国際的に見ても

先jjM~な統.i十学研究教育体制を実現することが可能になる
ものと期待される@

実験動物研究連絡委員会報告一動物
実験を支援する人材育成について一
(要旨)

(平成2年12月21日 第764闘運営審議会承認)

医学，生物学領域において，動物を用いた実験研究が先

導的な形で寄与し，社会に震献してきたことの意義は大き

い。遺伝子・分'r.・細胞の各レベルにおける研究成果を総

合して倒体の生物機能・生理現像を理解し.病的現象に適

維な対応を計るために.個体レベルの研究，すわわち.動

物実験による研究の必要性はますます期加し，多純類かっ

高品質の動物が精細な計画・技術のもとで実験に供される

ようになった。以上の観点から動物実験を取り囲む現状を

詳しく検討した結果，動物実験の高度化・多様化に対応で

きる，専門的知識と技術を習得した技術者の数が箸し〈不

足していることを強〈認識するに至った。

本報告は，このような現状に対する改善の方向を明らか

にするとともに.バイオサイエンス研究支援体制を一層整

備するための方策として.特に動物実験技術者の教育機関

の設立を中心lニ.技術の審査・認定制度の確立.技術者の

採Jlj制度の検討，身分・処遇保障等についての将来展望を

示唆するものである。

日学恕書の刊行案内

日本学術会議主催公開講i賞会の記録をもとに編集された

次の H学双書が刊行されました。

・日学双書NIlI0rくらしと学聞の近未来」

〔定価) 1，000円(消費税込み，送料210円)
耳障問い合わせ先:

(財)日本学術協力財聞(〒106東京都港区西麻布3-24
-2，交通安全教育センターピル内， TEL 03-3403-9788) 

御恵;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東京鶴港区六本木7-22-34
日本学術会議広報委員会電話i03( 3403 ) 6291 
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賛助会員 北海道栽培漁業振興公社 060札幌市中央区北3条西 7丁目

北海道第二水産ピル 4階

阿寒観光汽船株式会社 085-04北海道阿寒郡阿寒町字阿寒湖畔

有限会社 シロク商会 260千葉市春日1-12-9-103

協和醸酵工業株式会社研究開発本部商品開発部センター

100東京都千代田区大手町1-6-1 大手町ピル

全国海苔貝類漁業協同組合連合会 108東京都港区高輪2-16-5

有限会社 浜野顕微鏡 113東京都文京区本郷5-25-18

株式会社ヤクルト本社研究所 189東京都圏立市谷保1769

弘学出版株式会社森田悦郎 214JII崎市多摩区南生田6-16-12

田崎真珠株式会社田崎海洋生物研究所 779-23徳島県海部郡日和佐町外ノ牟井

神協産業株式会社 742-15山口県熊毛郡田布施町波野962-1

理研食品株式会社 985宮城県多賀城市宮内 2丁目 5番60号
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海藻を総括的に論じた待望の書グ

!海藻資源養殖学
徳田 廃 大野正夫 小河久朗著
{東京大学院学部高知大学農学部東北大学伐学部 }

海海の資源や養舶について初めて総括・的

に取揚げた待望の書。ノリ忌始めとする伺

々の海縄養嫡の現状と将米展望から、 i車場

造成、利用法、海外での養殖、新しい海藻

の養殖i去、新品積形成の環状まで、実に幅

広い観点、から論じ尽した海混入門の決定版。

研究者・学生・養航業省の熱い要望に応え

て遂に刊行グ

8 5 'I~I 1上:製口絵4頁
4本、A文:354(氏卜付.1-小1-卜-、.11川11，訴1集i長; 

定価5.500円(送350円)

一一一一主要目次一一一一

1 .地球生態系と海海 II.海藻の

生育環境 III.海藻の利用 N.世

界の海議資源と生産量 V..EJl在の

海藻養殖 N.i-車場造成 田.海外

の海瀧養舶の引状四.海瀧養殖の

将来と展望

報処理印刷
IIIIIA卿IWIIIIIIIIIIIIsIAAIUIIII目国間目1II11m11四ImlIIIslAAIIsIIssllmI日間IIImllmIs目岡田111回目IIsIIIAAI四11国11四IlIIlaAAIWlmWssIsllssIsIAAlllmll1ll

ワープ口・データベース フロッピー・酪気テープが印刷へ直結

中西印刷株式会社
取締役社長中西 亮

京都本社 602京都市上京区下立売適小川東入ル

東京連絡所 113東京都文京区本郷一丁目21-5
tel.東京03-815-7465
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匝Eヨ~J歪~~Ø1・・・Eヨヨ彊軍需E・・・
福代康夫・高野秀昭一 85判(上製函入)424頁

千原光雄・松岡数充酬 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種をできるだけ正確に分類，同定する，

ことが@要てある。本書は，主に日本近海および日本の海水域に出現する200穫の赤潮生物を収

録したものであり，その貴重な顕微鏡写真，録画，解説，文献等と共に，赤潮生物の分類・同

定にa)!.¥携の書である。本書のえとなっ定「赤潮生物シート.J(水産庁1919~1984) は6年間にわた

って集めたものを，さき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，クリフト藻2種，渦鞭毛藻70種， 1王藻80穫，ラフィド藻9種，

黄金色藻6種，ハプト藻4種，ユーゲレナ藻8種，ブラシノ藻5種，緑藻1種原生動物2種の

計200種。 *1種見開き2頁にぎとめられており，まず写真・図があり，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。女写真は研究者秘蔵のもの，および本書の芝めに

新しく製作しだ。女写真・図letA，B.C" ーと記号ガイ寸けられ，和文説明ガ記されている。女手口

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@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〉

τ、、レ'ト、シ~、レ~、vト、レ~、レ々、暗/τ、、ν~、v'"、4〆号、、レ~、'""'"、νぺ丹、v'\レFト、L〆守、、レ~、レ〆子、v'"、ヰ〆守、.vト、u々\レ~吋レ〆?、必μ守、、νFト、レ〆?、、シFト、ν♂ト、レFト、レ~、L〆τ\レ々、、レ~、.v'\'""'"、v'\v宮、、νF子、~号、吋レパヘー

藻類の生態日開共編 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有賀初勝*2水界環境と藻類の生理一藤田善彦 *3藻類の

生活圏 秋山優 *4海洋植物プランクトンの生産生態ー育賀拓勝牢 5湖沼における植物プラン

クトンの生産と動態一坂本充 *6自然界における藻類の窒素代謝一和田英太郎本ア檀物ブラン

フトンの異常増殖一甑塚昭=本 8沼藻の分布と環境要因ー横浜康継 *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一大野正夫*刊土震藻類の生態一秋山優本 12泡氷中の藻類の生

態 星合孝男 *13藻類と水界動物の相互作用一成田哲也*14藻のパソジーン一山本館子本15藻

類の細胞外代謝生産物とその生態的役割 大和田紘一*16藻類の生活史と生態 中原紘之判7

藻類群集の構造と多様性 宝月凧二

各章末|こ掲載の多獄の文献は読者にとって貴重な資料となろう。

. ~字、v"、4〆手、レ~、品-~、.:，..-7'、品/子、品-~、~-ト、:..--=-、L守、ーノ子、.:，..~、品~~-:-、~守、、"々、..:，..-:-、品，守\:..~--:\品ノト、:，.'7'、合F子、~-τ~ュ，守\レ'子、品，守\&〆子、レ守、暗-~\ニ-~、~-ト、:.，.":'、~

シートでみ各種の周定・分類

淡水藻類写真集
山岸高旺・秋山優編集

Photomicrographs of the Fresh-water Algae 

85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

'示、ュノト、レ~、品ノト、ュ，守、~々、、"-ト、ュノト、"守、~-ト、~守、~守、~-下、L守、、"-ト、:，..-:"-、"守、~-ト、ニノ?、ユ，勺、、"々、~弓、、"-ト、:，..'7'、"-子、~-ト、:，.-:"、~-ト、"-ト、:，.-":"、"-ト、ュ-~、:，..":"'、:..-7、..:.，.."":"、ニ，号、、:，."7'、ュ，守、ユ，守、~守、、レマ\ムペF、会

日本淡水藻図鑑
虞瀬弘幸・山岸高旺編 日本ではじめて意IJられた
本格的な図鑑。淡泊く藻類の研究者や水に関係する

方々にとっては貴重な文献である。定価37.080円

古 吉 墾百 .!! '. 事主主 吾首
3果矢貝づ~ iFiE¥ ロ)'G
虞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同

内田老鶴圃

植物組識学
猪野俊平著 桓物組識学の定義・内容・発達史ガら
研究方法を幅広く詳述した唯一の書。

定価15.450円

ゥト附
と
詣コ町田

マ
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ナ
培

東京・文京区大塚3-34-3TeI03-945-6781 FAX 03-945-6782 (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L、。(価格は送料を含む)

1. r藻類」パ.~クナンバ一 価格，会員各号 1，750円，非会員各号 3，000円， 30巻4号(創立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，ら-9

巻全号。
2. r藻類」索引 1ー10巻，価格，会員 1，500円，非会員 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」索引， 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巻増補. 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)を掲載，価格 7，000円。

4. 日米科学セミナー記録 Contributions to the systematics of the benthic marine algae of the North Pacific 

1. 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

海言葉に関する日米科学セミナーの記録で， 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.B5版， 65頁。昭和49年 9月に札幌で行なわれ

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 Japanese Society of Phycology， 
Shimotachiuri Ogawa Higashi， Kamikyoku， Kyoto， 602 Japan. 

1. Back numbers of the Japanese Journal of Phycology (Vols. 1-28， Bulletin of japanese Society of 

Phycology). Price， 2，000 Yen per issue for member， or 3，500 Yen per issue for nonmember; price ofVol. 30， No. 4 
(30th Anniversary lssue)， with cumulative index (Vols. 1-30)， 6，000Yen for member， or 7，500Yen 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. Index ofthe Bulletin ofJapanese Society ofPhycology. Vol. 1 (1953)一Vol.10 (1962)， Price 2，000 Yen for 
member， or 2，500 Yen for nonmember; Vol. 11 (1963)一Vol.20 (1972)， Price 3，000 Yen for member， or 4，000 Yen for 
nonmember. Vol. 1 (1953トVol.30 (1982)， Price 4，000 Yen for member， or 5，000 Yen for nonmember (incl. postage， 
surface mail) 

3. A Memorial Issue Honouring the late Professor Yukio Yamada (Supplement to Volume 25， the Bulletin of 

japanese Society of Phycology). 1977. xxviii + 418 pages. This issue includes 50 articles (26 in English， 24 in 
japanese with English summary) on phycology， with photographs and list of publications of the late Professor Yukio 
YAMADA. 8，500 Yen (incl. postage， surface mail). 

4. Contribution to the Systematics of the Benthic Marine AIgae of the North Pacific. Edited by 1. A. ABBOTT 

and M. KUROGl， 1972. xiv + 280 pages， 6 plates. Twenty papers followed by discussions are included， which were 
presented in the U.S.-japan Seminar on the North Pacific Benthic Marine Algae， held in Sapporo， japan， August 
13-16， 1971. 5，000 Yen (incl. postage， surface mail). 

5. Recent Studies on the Cultivation of Laminaria in Hokkaido (injapanese). 1977. 65 pages. Four papers 
followed by discussion are included， which were presented in a symposium on Laminaria， sponsored by the Society， held 
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