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Fragilaria pseudogaillonii Sp. nov.， a freshwater 

penna白 diatomfrom Japanese river 
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A new diatom， Fragilal'Ia pseudogaillonii is described as new to Fragilariaceae based 

on the specimens collected from Chikugogawa river， Fukuoka Pref.， Kyushu Island. It 

forms band-shaped colonies composed of 8-10， up to 20 cells. Valves are long and linear， 

with slightly attenuate ends， being 220-410 11m in length and 8-10 flm in width. Striae are 

parallel throughout most of the valve but slightly radiate at the ends. Striae are 7-9 in 

10μm. Examinations with scanning electron microscope revealed that adjacent valves 

were united to one another by interlocking marginal spines characteristic to the genus 
Fragilaηa. 

Hiromu Kobayasi and Masahikο!dei， Department of siology， Tokyo Gakugei Uni・

~'ersity， Kogallei-shi， Tokyo， 184 Jaρan. 

In the materials collected on 15 th Octo-

ber 1977 by Dr. K. OOSHIMA of the Nihon 
University and Mr. T. NAGUMO of the 

Nippon Dental University from the middle 

stretch of the Chikugogawa river at Komo-

rino-Town of Kurume司 City，Fukuoka Pre-

fecture， Kyushu Island， considerable a-

mount of band-shaped colonies composed 

of long and linear cells were found. When 

the frustule structure of this diatom was 

examined by using light and electron mi-

croscopes after isolation of the colonies 

and cleaning of them by sulfuric acid， it 

became apparent that the diatom was a 

member of Fragilaria and a hitherto non-

described species of the genus. 

Although the genus Fragilaria is closely 

related to the genus Synedra and as point-

ed by PATRICK and REIMER (1966) th巴se

two genera may be united in future， both 

genera have been accepted by modern dia-

tomists (HUSTEDT 1932， HENDEY 1964， PAT-
RICK and REIMER 1966). Under natural 

conditions， species of the genus Fragilaria 

form band-shaped col<mies， whereas species 

of the genus Synedra may be solitary or 

occur in rosette-like colonies. 

The diatom， for which we proposed the 

name F7・agilaria pseudogaillollii， clearly 

forms the colonies characteristic to the 

genus Fragilaria (Figs. 4， 51. In the pre-

sent paper， terminology proposed by VON 

STOSCH (1975) and by the working party in 

Kiel (ANON. 1975) was used. 

Materials and Methods 

Samples wer巴 collectedfrom several 10-
calities of Chikugogawa river， Fukuoka 
Prefecture， 15 th October 1977. Using 

PRINGSHEIM'S pipette-washing method， soli-

tary and colony forming diatoms were 

separately isolated from one of the natural 

scraped 0任 materialscollected from Komo・

rino Town of Kurume City. Each of two 

materials was treated with sulfuric acid 

and potassium nitrate to remove organic 

matter， and then washed in distilled water. 

These materials were used for the light 

microscopical (LM) and scanning electron 

microscopical (SEM) observations. Like-

WlS巴 materialswhich were not treated with 

acid were observed with LM  and SEM. 

The materials for LM  were mounted with 
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p1eurax. The materia1s for SEM were 

prepared by air drying on a glass covers1ip 

and then a伍xedto a meta1 stub. They 

were coated with gold using Comtec CSC 

Sputer Coater and viewed with Nihonden-

shi JSM-U 3 at 25 kV or Comtec CSM-50l 

at 30 kV. 

Resu1ts and Discussion 

Co1onies and a va1ve which were mechan-

ically separated from a colony by means 

of a needle under light microscope are 

shown in Figs. 1-5. Most of the co1onies 

were composed of 8-10 cells and the 10ng-

est ones were composed of about twenty 

or up to thirty cells. Howev巳r，among 

these co1onies， solitary cells were rare1y 

found. Therefore， these solitary cells were 
iso1ated and cleaned for the comparative 

study using light and scanning e1ectron 

microscopes. SEM micrographs of the sol-

itary cells are shown in Fig. 7. We cou1d 

not find any di妊erencesbetween the va1ves 

forming co1onies and the va1ves of solitary 

cells except the existence of inter10cking 

margina1 spines of the adjacent va1ves 

(Figs. 11-13). 

As emphasized by HOAGLAND and Roso・

WSKI (1978) main characteristics for Fm-

gilari九 e.g. inter10cking margina1 spines， 
apica1 pore fields on the mantles of the 

va1ve ends， and 1abiate processes at the 

va1ve ends， were all detected in the present 
speclmens. 

Va1ves of F.ρseudogaillonii were 10ng 
and linear， with slight1y attenuate and 

rounded ends， and were 220-410μm 10ng 
and 8-10μm wide. A jelly pore was found 

at each end of the va1ves. Axia1 area was 

narrow， linear and central area was not 

present. 
Most species of the genus Fragilaria 

have short va1ves. However， F. ungeriana 
GRUN. and F. longissima HUST. have long 

va1ves， being 62-120μm in length and 8-9 
μm in width in the former (DE TONI 1892)， 
and 187-203μm in 1ength and 5.5μm m 

width in the latter (mesuring HUSTEDT'S 

Figures 1913). SCHOEMAN (1973) a1so gives 

the va1ve dimensions of 65-135μm in 

1ength and 6.5-7.5μm in width to the 

South-African specimens of F. ungel-iana. 

It is obvious from these descriptions that 

the valves of F. ungeriana are shorter than 
that of F. pseudogaillonii and are clearly 

distinguishable by its wedge-shaped valve 

apices and presence of the central area. 

On the other hand， F. longissima which 

was described from Victoria Lake by 

HUSTEDT (1913) is a1so clearly distinguished 

by its broad pseudoraphe (axia1 area)， 
strong1y attenuated va1ve ends， shorter 

valve 1ength and denser striae. 

In addition to the two Fragilm'ia species 
mentioned above， Synedra gaillonii (BORY) 
EHR. and S. ulna var. obtusa V. H. are 
quite akin to F. pseudogaillonii especially 
in their va1ve shapes. However， S. gaillonii 
is distinguished by its nature of living in 

brackish to marine water and S. ulna var. 
obtusa is a1so distinguished by its broader 

ends and presence of the central area. 

Each stria consisted of a sing1e row of 

poroid areo1ae and continued across the 

valve face and down the valve mantle (Figs. 

6， 7， 13). Striae were parallel throughout 

most of the valve， however， they were 

slightly radiate near the ends (Figs. 6， 8) 
and the striae on both sides of the axial 

Figs. 1-7. Fragilaηia pseudogaillonii sp. nov. 

1. Pho!omicrograph of holotype specimen. LM x600. 2. Figure of holotype 
specimen. x600. 3. Detail of valve end. X2000. 4. Band-shape colony show-
ing two plate-like chloroplasts in a cell. LM X270. 5. Detail of chain showing 
striation and interlocking portion of girdle side. LM X 1000. 6. Valve end in 
oblique view showing two terminal spines， external opening of labiate process， 
eroded marginal spines， striae and apical pore field on valve mantle. SEM x5600. 
7. Valve surface showing opposite (white arrow) and alternate (black arrow) 
arrangement of striae. Uncleaned frustule. SEM x4200. 
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area were arranged oppositely or alter-

nately with each other (Fig. 7). 
Although the marginal spines of the end-

valves were usually eroded as shown in 

Figs. 6， 8 and 10， adjacent frustules were 
united by interlocking marginal spines 

arising from the junction of the valve face 

and valve mantle (Figs. 10-13). 1nter-

locking marginal spines similar to this 

diatom have been reported for F. construens 
(EHR.) GRUN. (HELMCKE & KRIEGER 1962)， 
for F. construens， F. virescens RALFS and 

F. pinnata EHR. (GAsSE 1970) and for F. 
capucina var. mesolepta RABH. (HOAGLAND 
& ROSOWSKI 1978). 

Frustules forming colonies usually came 

apart at their girdle regions by the acid 

treatment (Figs. 10， 11). When mechanically 

separated by a needle under microscope， 
however， interlocking marginal spines were 
completely destroyed at their stalks leaving 

their bases (Figs. 12， 13). 1n nature， similar 
mechanical separation caused by the cur-

rent action of the running water may have 

been easily occurred. 1n the case of this 

diatom， mechanical separation is likely the 

reason of the erosion of marginal spines 

of both end-valves of the colonies and the 
valves of the solitary cells. We could 

neither find separating cells as seen in the 

colony of Melosu-a nor valves without 

spines in the colonies of F.ρseudogaillonii 
so far as observed. 

On the contrary to the interlocking mar-

ginal spines of Fragilaria， there were no 
spines on the adjacent valves of Synedra 
ulna (NITZ.) EHR. observed (Fig. 14) as well 
as on the valves of S. tabulata (AG.) KUETZ. 

(HASLE 1974) and for S. ulna (HELMCKE et 

al. 1977， OKUNO 1964). 
Each apex had an apical pore field 

(HASLE 1974) and two spines (Fig. 6). The 

apical pore field was located on the valve 

mantle and its porelli were regularly ar・

ranged in longitudinal rows. 

A single well developed labiate process 

appeared at both internal valve ends (Fig. 

9). It had short stalk and its two lips 

were slightly apart. Its external opening 

was looked like a deep hole (Fig. 8). The 

labiate process is a common feature of the 

Fragilariaceae and as listed by HOAGLAND 

& ROSOWSKI (1978)， it has been found in 

every genus examined to date. On the 

other hand， the genus Semiorbis of which 
transference from Fragilariaceae to Euno・

tiaceae was proposed by Moss et al. (1978) 
and KOBAYASI & NAGUMO (1978) bears nei-
ther labiate process nor apical pore field. 

The girdle region is shown in Fig. 10. 

The cingulum was composed of three 

bands. The first band， the valvocopula， 
underlapped the mantle edge. The second 

and third bands also underlapped succes-

sively the bands proximal to them. The 

girdle region of F. pseudogaillonii is quite 
similar to that of Gomphonema pm-vulum 
(KUETZ.) GRUN. reported by DAWSON (1972) 

and F. capucina var. mesol，φta examined 

by HOAGLAND & ROSOWSKI (1978). 

Fragilaria pseudogaillonii sp. nov. 

Cellulae duobus chloroplastis laminifor-

mibus et in catenas 8-10， raro 20 cellularum 
conjuncta vel rarissime solitariae. Valvae 

Figs. 8-13. Fragilaria pseudogaillonii sp. nov. 

8. Va¥ve end showing externa¥ opening of ¥abiate process. SEM x7000. 9. 
Interna¥ va¥ve end showing ¥abiate process with two lips. SEM x 10000. 10. 
Frustu¥e end in oblique view showing va¥vocopu¥a and two p¥eurae. SEM X2800. 
11. Inter¥ocking margina¥ spines of adjacent va¥ves. SEM x6300. 12. Mecha-
nically divided interlocking portion showing disappeared spatu¥ated spine heads. 
SEM x 1900. 13. Inter¥ocking margina¥ spines arising from junction of va¥ve 
face and mantle， connection of adjacent va¥ves and inner furrows of striae con-
tinuing from va¥ve face to va¥ve mantle. SEM X7000. 
Fig. 14. Synedra ulna (NITZ.) EHR. Uncleaned frustu¥es without margina¥ 
spines. SEM x4200. 



F，百gilalγ。ρ、eudogaillolliisp. no，' 197 



198 KOBA Y ASI， H. and lDEI， M. 

lineare， apicibus leviter attenuatis et rotun-
datis， 220-410μm longae， 8-10μm latae， 

poris gelatino distincto in quoque apic巴.

Area axialis angusta et linearis sine area 

centrali. Striae transapicales penitus paral司

leles， leviter radiantes ad apices versus， 7-9 

in 10 pm， distincte punctatae， 24-28 in 

10μm. 

Cells with two plate-like chloroplasts and 

conn巴ctedin chains of 8-10， rarely 20 cells 
or very rarely solitary. Valves linear with 

slightly attenuated and rounded ends， 220-
410μm long， 8-10μm wide， and with one 

distinct jelly pore (labiate process) at each 

end of the valves. Axial area narrow， 
linear， without central area. Transapical 

striae parallel throughout most of the 

valve， near the ends slightly radiate， 7-9 in 
10μm， distinctly punctate， 24-28 in 10μm. 

Holotyp巴 H.K. T一71in coll. H. KOBA Y ASI 

Iconotype: Figs. 1-3， photomicrograph 

and figures of the holotype 

speClmen. 

Type locality Chikugogawa river at 

Komorino-Town， Kurume City， 

Fukuoka-Prefecture， Kyushu-
Island. 
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小林弘・出井雅彦:淡水産羽状目ケイソウの一新種

Fragilal.ia pseudoga僻 onii

福岡県筑後JIIから採集された標本に基づき Fragilaria科の新種として，Fragilaria pseudogailloniiを記

載した。この種は普通8-10細胞，多くて 20細胞からなる帯状群体を作る。殻は長く，線形で，わずかに細く

なった殻端をもち，殻長220-410μm，殻幅8-10ltmである。条線は 10μm中に 7-9本あり，殻端近くでわ

ずかに放射状になるほかは，ほとんど平行である。 走査電顕による観察によって，隣り合った殻は Fragilaria

属に特徴的な interlockingmarginal spinesによって互いに結合していることがわかった。 (184小金井市貫

井北町4-1-1 東京学芸大学生物学教室)
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国際会議案内

。 第 10回国際海藻学会議 Xth lnternational Seaweed Symposium 

第 10回国際海藻学会議は InternationalSeaweed Associationの主催で 1980年 8月 11日から 15日ま

で Swedenの Goteborgにおいて開催されます。今回は海藻の利用に関係した藻類学，生態学，化学，工学な

どの分野に関する論文を中心とすることになっており，論文数が多い場合には posterformへ廻されることも

あり得るということです。

論文 abstractの締切りは 1980年1月31日， Registration formは4月1日となっています。 2回目サー

キュラー，申込用紙等は下記に述給して下さい。

Secretariat， 
Xth International Seaweed Symposi um 

University of Goteborg， Marine Botanical Institute 

Carl Skottsbergs Gata 22， S-413 19 GOTEBORG， SWEDEN 

@ lnternational Phycological Society Meeting 

上記の会が 1980年8月19日から 22日まで Scotlandの Universityof Glasgowで開催されます。詳細

は下記へ連絡して下さし、。

Dr. A. D. Boney 

Department of Botany， The University， Glasgow， G 12 8 QQ， Scotland 

。第四回国際植物学会議 XIIIlnternational Botanical Congress 

1981年8月21日からお臼までオーストラリアの Sydneyで開催されるこの会議に関しては， すでに藻頴

26 (4): 184に紹介されておりますが，詳しい資料を欲しい方は下記に御連絡下さし、。

賛助会員

Dr. W. ]. Cram 

13th I. B. C. 
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