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VARIATIONS OF NAVICULA GIBBULA VAR. PERAUSTRALIS 

(PENNA TE DIA TOMS) 

Tsuyako KO-BAYASHI* 

Abstract 

Navicula gibbula var peraustralis was 

found in the materials collected by Dr. 

Hiroshi FUKUSHIMA, assistant professor of 

Yokohama Municipal University, at Shinnan 

Rocks on the Prince Olav Coast of Antarc­

tica in 1961 and by Mr. David T. MASON of 

California University at Cape Barne of Ross 

Island. The writer, after cleaning the speci­

mens with acid and mounting them with 

pleurax on slides, took microphotographs at 

random and enlarged them 2,000 times as 

large. Then the writer investigated 117 

leaves of the former material and 68 leaves 

of the latter meterial. 

In external shape structure, and measured 

values of the shell, this diatom resembles 

Navicula gibbula CLEVE, except that both 

margins are protruded and ends are some­

times expanded in a capitate shape. However, 

individuals in distinguishable from Navicula 

gibbula are also found though rarely. They 

are similar to Navicula bachmanii HUST. 

in the point that both ends were expanded 

in a capitate shape, but expansion of the 

central part of the shell is quite different and 

the number of striae in 10 µ is also different. 

This diatom closely resembles the new 

species (N avicula per austral is) collected 

by J. MURRAY during the British Antarctic 

Expedition, 1907 to 1909, from the recent 

geological deposit containing subfossil diatoms 

at Cape Royds near Cape Barne, one of the 

stations the writer investigated this time, 

but the structure of striae was a little differ­

ent from the original drawing of WEST. 

As the writer pointed out in the previous­

paper, in consideration of inaccurate draw­

ing or incomplete observation on N avicula 

muticopsis, Pinnularia cymatopleura and 

Tropidoneis laevissima in WEsT's paper, 

it would be better to identify the diatom 

which was found this time as N avicula 

peraustralis. 

Judging from the characteristics of the 

shell as mentioned before, it would be better 

to regard this diatom not as a species but as 

a variety of Navicula gibbula CLEVE. Thus 

the writer proposes the following name : 

Navicula gibbula CLEVE var. peraustralis 

cw. & G. s. WEST) Ko-BAYASHI Comb. Nov. 

Synonym 

Navicula peraustralis 

W. & G. S. WEST. 

* ffi�rp.:s'.l.j;:'¥:'.:l:.!fm-¥:tC¥'.. Biological Institute, Yokohama Municipal University. 
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California *+iJJlm+Wc�O) Mr. David T. MASON iJ\ 1963 if.v:::. WHI Ross � Cape 

Barne c'!** L t::M *40)&f JE�, i:UirA m:V:7(+ti�t.f.!l-:fJWct5'tv:::. 11R!l1-l'f � tlJ::. -i:-0) r:f:tv:::., 

� 5 * B 2's:ffiti.fif!t§.xl!iltUf�v:::. J: IJ, ffiffi:!sc'!** � h, Diploneis sp. c IWJ5E � ht::. (ti 

& 1962, p. 85, p. 89, f. I) 71 � c IWl C.f.miJ�S 0 t::.. ;: 0) 71 ¥lvi Diploneis sp. --c·vi 

ts:. < ' N avicula bachmanii HUST. iJ• N avicula gibbula CLEVE vC;E:\, ,f_t--c-s Q iJ�, IE 

,Jitv:::.1WJ5E't G J:? v:::. c ti�::¥G�iJ�G fii"--lfGh -C �it Lt::.*s*, Navicula gibbula var. 

peraustralis c IW15E't� �;: c iJ�biJ� 0 t::.. 

&fy'Ev:::.ffl1,,f::. t O)vi Prince Olav WI¥, frffi:!sO) st. 4 (Sample 35) c Ross� Cape 

Barne --c-!** �ht::. 2 00)tJt>1---c-� G, .:.hG O)Mf-1�1JHJ��htdi�t.f±, MAsoN B;: 

KW.< �fflL i-t. 

M*4�� !ll!, :IID. L -C Pleurax --c-t-t C.t::.7k:7... 7
° 

v ,..� 3 - r r:pO) ;: 0) 71 ¥1� f±�v:::. IJxlli 

L, Cape Barne O)i>rt-4--C-vi 68 ffiif*, �ffi�·O) tt*4--C-vi 117 001*�' miix��J!;v:::. 

�L-c, -i:-h.f:h0)2J�� 2,000 11fv:::.ef�1$L, -i:-hGO)��v:::.1 0 -c��·r:1:��iEL 

t::.. 

Cape Barne JiU::ffiffi��Jit0)71��tt�Lt::.c ;:;s, %v:::.�vi�Ghts:.i1� 0 t::.. 71 

�O)jµjJ1JlU�vi�lli L, ffiP3%--c-s 011�. i hvcjµjJffiU�iJ� SffrtdJ1Fli\%0)iffilf*11� � Gnt::. 

(pl. 1, f. 6). jµjJYffij$vi�:f*v:::.�lli-t 0 (pl. 1, f. 2)11�. �v:::.vi1iJlm5:f*vc�lli-t Q (pl. 1, f. 3). 

flllJYTfflff�O)�:/*O)�lfi11�7G?}j�ts:.001* CPL 1, £.1) viM; L-c,J,%--c-s GiJ�. ,J,%ts:.iffil1:*�m5 

® jµjJYffflff�iJ��lli L tJ: 1,, c vi 1,, 1,, � hts:. 1, ,. it::., *%0)fffilf*vi [.'jµjJYfffl$iJ�5i < 1iJ$:!*vc� 

t:> tr c 1,, 5 ftJiJRJ t � G hts:.b� 0 t::.. jµjJ1JllJ�viJ:�O) J: 5 vcW:f*vc� lli-t Q O)b��5i --c-s Q 

nt (pl. 1, f. 4), i hvcSf1-=fO)ffiif*iJ�S IJ (pl. 1, f. 6), it::., i hvc r:f:t�$n• G ::¥GYTffl i --c-0) 

FFfliJ� 1 n Ffr�� L -C 1, � 0 ffiif*iJ�� G h G 7]� (pl. 2, f. 1), ;: hviffl L -C:i(m!O)ffiif*c'S 0 t::.. 

WfJ1Hi 71 �O) r:f:t�vcs 0 -c, ;�oo: <"c'S 0 t::.. IWbtivi1&:tt:f*f,,1{%c-, -?-?$&JAi, ,n�, ,m 

MHC0\,,'""(0)�JHi�U·J--c-�ts:.n�0 t::.. r:p,C.,:!WHiffiP3:l*c'7(� < vift:.\,'7J�, L1,,'""(/K.5JU-t 

0ts:.G, -?-?7(%0)r:f:t,C.,��t0ffiif* (pl.2, f.2), -?-?1J,%0)r:f:t,c.,ti�t0ffiif*c (pl. 

2, f. 3) -t 0) r:f:t Fdl 0) 3 0 0) ml vc 1K .5JIJ-t Q ;: c n � --c- � t::.. r:f:t � $ 0) �rJ1Hi !tM :I* --c-, filiJ J'fMjff� 

a.i&� L -c 1, ,f::.. "a-�rlvigijl!t'ttJ:,�--c-max: � h -c 1,, -c, -i:-h--'f hO) ,�vi WrlvcvtVif�H-=rvc 

m&l]IE L < @2:71J L -C 1,, 0 0)--C', St::.n• t i%/fEO)�irl c �O)�ir�iJ��x L -C 1,, Qi']•O) l 5 ts:.r;& 

:�-'if.*- -c1,,0. J-Nl�c 11f;tc1,, 1 :11JO),�vt, f&0):11J0)211fvtc.'O)��---cs 0 t::.. 

71 �O)� � vi, ffiffi:!sO)i>f;fSf---c-vi 30-58 µ, Cape Bane --C'vi 33-62 µ l, H l Iv 
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('.JBJ e, --c-, 40-441i C7)1f\M1*iJ� 1 ;ffi:1b,iJ:. 0 f-:_, Jr 1 f�C7)$j t �]¥j�·C7)*-H4·-cvi 9-131i, Cape­

Barne -ct 9 -13 µ ··c, l ,vj;h t 11 µ CJ)flf*iJ� t 0 l t 1b,iJ, 0 f-:_. Jr 1 �CJ)ffe: � C7)-J& 

,j\C7) t C7) l fflcf-:. C7) t C7) l C7);gHi, �ffi�·::t6' l u Cape Barne C7)�;tfir l t 29µ t «> 0 C7)f:., 

$�vH ,vjJL t 4 µ CJ)� LiJ" t.r.iJ, 0 f-:_. ::.. C7)::.. l iJ:. G, ::.. C7) 1r 1 fJii i:5}� � < 'J ;t1R-t ;::· c r:. 

-r1rrxC7)ffe:�vt6bts:0--c,J\� < t.t0CJ)f::., rJJiC7):15vi�Et:E,J\� < ts:.Gts:.1,,::.. c n�hn· -0-

f-:_. Jr 1 �CJ) �r�1 �tH::.:t"(f 6 10 µ ,mC7)�fJJ!C7)l'x/i, �1¥J:!f5C7)¥f;f:;[--c·ti 19-23 *· Cape 

Barne C7)1�·'¥-+--u118-23 *-c·, � t �iJ, 0 f-:_ CJ)vi, )1ij�-c-it 21 2j.,C7) 47 1Nil1*, ff�·-c·vi 

20 *CJ) 29ftnH*-c·, 1 *CJ)�a«> 0 n·:::.. :tc{ft-c·vt 2 �C7)&JJth-cfiJ::n�«> 0 c vH, x. ts:. 1, ,. t.-L 

J:. C7)::.. l iJ, G, 5i-$WrL�iJ, G t, Jr 1 �CJ)tq1)1E{@:iJ, t-=> t, �ffl:!t'iCJ)�·*'r l Cape Barne <r> 
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Fig. 1. Dimensions on Navicula gibbula 

var. pelaustralis. 

J::.v:::.�rJLf-:_l 5 ts:.Jr1�C7)5'}W, f{fillt, *��iJ,G�x.6 c, Navicu!a gibbula CLEVE 

r::.Jlil ,M_ C � x.G tL 6. W#v::. 1J\Wc·1Tui'l/1HffiC7)(f l Iv ['1HI:I L f.t l ,flft C::.. C7) l 5 ts:.11f:$:v:t 

4'-@�1t L t:t>H4rrv::.*�'Yts:.iJ, 0 f-:_) !i Navicu!a gibbu!a l (fl !v c:·r:OJIJc·�ts:.l ,iJ\ 

7($5}C7)flft/J;7G L'tl ,f� l 5 v:., 1Tull/m$C7)�f:f:Hi N. gibbula v::.ti�l ,!fs;!fflt-C·, ::.. CJ),� 

I
J
, G � x. 6 l, N. gibbu!a c lilBJYEc· � ts:. l ,. ::.. C7)[i[u}/Af!-!S/J��/J11 -t 6 ::.. l, i tL v::., :t 
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:.*:*6ffi5iJ�EJtfffS�v::.�G tf*';fP.!kvi, N. bachmanii HusT. r:.f� --c 1.i, 0 iJ\ Jr 1 �O)q:i�tf�O) 

� G df.fi, A,@] O)jj!]j!f L k. 'T 1 ¥i""Cvi, 1ti'ilffl$iJ• G r:J=t�v�� /.{ v=-� G tf O)v:.;t;j" L --C, N. 

hachmanii vi q:i � ff� -c-� v=. � G ts 0) -c-, Jr 1 � 0) 7'} % iJ � * 5} � t.r.. 0 --C \i , 6 . N avicul a 

gibbula O)zJltl5Em'Hi 'T 1 �O)� � iJ� 15-45 µ, $i 4 -14 µ, r:f=t�$1'i��O) 10 p. Ft=l"j 0)1& 

vi 9 -14*-c-, N. bachmanii vi 53-64 µ, 12-15µ, 6 - 8  *-c-, A,@J�� Lt.: Jr 111 

vi 30-62, 9 -13, 18-23 *-c-, ::k� � vi��O)r:f=tF�-c-, 10 µ F�O)tpt�f�O)�vi, N. 

gibbula v=.;3:1.i ,fil'[�� L --c 1.i, Is:. 

7'}%, mm:, 'T1�0)zfftl5E{rni, inv=. N.gibbula 2:fiSJJUiJ�"=>/J•t.r..1.i,J:? tJ::11f*<6'df.i::>JL 

-0.:. 2: /J• G � x. 6 2:, .:. 0) 'T 1 ¥ivi N. gibbula O)�f.i 2: � x. 6 O)iJ�iffil� 2: tot bn 6. 

W. & G. S. WEST vi 4-@J�if L t.::ttt-fO) 1 --:>O)jit:fff! Cape Barne v=.;E:1.i, Cape Royds 

·#;3:0)!tfl�mr:J=t-c-, *fiv=.�-\':>;3:1.i ,%0) Jr 1 ¥i��� L, �fi 2: ft.Nol_) Navicula perau­

..stralis 2: \i, ? specific name -f;tlj. x. --C \i, 6 (Reports on the Scientic Investigations, 

British Antarctic Expedition 1907-9, 1 (7) : 284, pl. 26, f. 132 (1911) ). .:. O)filflr>tv=. vi 

«it 1 --:>O) � Ln•ilx:-tt G n --c 1.i, t.r.. 1.i ,fJ�, .:t 0)7}%vi4-@J�it L t.::ttt-f-c·vi i nv=. Ln•Jl!. G n 

t.r..1.i ,%-c-4'> 0t::... lW'b, r:J=t�fffS 2: :.*:)t,fflffl"SO)F�iJ� 1 tJ m�5.i < f5iE L --c1.i, 0�-c-, )JJ{fcilx:v=-t .7c 

0 J: ? t.r..*�P.!k�� L --C\i, 6 /}�, A,@] 0)�1Lf-s*-C'vi.:. 0) J: ? tdiEvi/J•t.r.. '? !ml�Hi: t 0)/J> 

0 .:t? -c-t.r..1.i, t 0) i -c-, m·/.{ t.r..�l!tO) t O)iJ�4'> 0 --C, f.1-\':>�f.i'{( IKZIJ-t 6 �i c' O)*�f�v=. t.r.. G 

t.r.. 1.i,.:. 2: /J�b/J• 0 t::... WEST 0) /J.l(�v=-ni /J•nt.:tvi�rl O)�-f·vi-4'-@1 O)fJf-f q:t 0) Jr 1¥12: :1,,, 

L�t.r.. 0 /J•O) J: ? v=.� x. G n 6 iJ�, IR} r.�txr:J=tv=.0)-tt G tL --c \i, 6, N avicula muticopsis, 

Pinnularia cymatopleura -\'::> Tropidoneis laevissima t.r.. t' 0)11ani O)�IE??i �-\':>, Wt 

flO)�JE:5} � 2: � x.fr-tt 0 2:, WEST iJ� Navicula peraustralis 2: IRJ:iE L t:f.i 2:, A,@J?Jf 

�iJqiJfJELt::..f.ivi, 1n1-2:�x.--c� L"=>n•x.t.r..1.i,2:}�,bn0. t.r..to, WEsT O)fcL--c1.,0 

zfftl5Em'ivi'T1�0)�� 47.7 µ, $i 11.lµ, 10µ FaiJ::!:iO)ifi'�ri 18 *2: L--Cto'?, C.O)z!ltl 

·5Efil'[ t 4-@J O)�ft L t::..fil'[ 2: -Ix L --C 1.i, 6. 

tJJ::O).J:? t.r..ffi�f4��x.4'>b-tf'0 2:, Navicula peraustralis vifll!2: ff�, t6 t,r_1.,-c-, 

N. gibbu!a O)�fi 2: � x. 0 nil��� 2: tot bh 0 O)c·, :jzO) J: ? t.r.. � rJl.d,l-4'>b-tt�� x. 

Navicula gibbula CLEVE var. peraustralis (W. & G. S. WEST) Ko-BAYASHI Comb. 

nov. 

Synonym-Navicula peraustralia W. & G. S. WEST, in Rep. Sc. Inv., Brit. Antarct. 
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Exp. 1907- 9 1 (7) : 284, pl. 26, f. 132 (1911) . 

.:: co 71 �co 71 mzvt*co J:: 5 t,i::=1�1�
--

ect> 6. 

71 �vtffiP3%n; Gt&:il·)f:kffiP3%, !JfiJY#iffffivi*��l±\ L. �K-vi:'.i'c Yffiln�iIJ fff5 )f:kvc�G 

ts. riru1ll!J�vi��5i < �Hji'6n�, "i.nr==-*�:&fL�:'.i'cliffilffficor�--e 1 t.,rfill£i§j@-t�n;, it-:. 

a!JfiJ1JlU�n�3f1-=r--c:-tt> 6. 71 �co*� 30-62 µ, $1 g -13 µ. �wt�vt�TI[ <----c:-71 mzco$ 

�vctt> 6. !jimtwZvitt> i 9 $iJA < t,f_ <, t&:in,� f,,�% � L't'", �. rt ,iA!J>ta� P3%--c* � < t,f_ 

1, ,. t'ti9kf�viW=l�t,f_,� --c:-t�ax: � h --Ci,, --C, irf,,� c CtVit'3¥1-'rvc, iWtvcffiJUJIE L < Wc�!J L --cv, 

6. 1Ufvc l:ffi:1i\, l�!JvtffucofIJco,�J:: 9:th'. *;R:1'i9kf,,EjHi!ifl�t,f_;fJjJH)f:k--c:-, !JfiJYffil1:1Gtt 

.t&�-t-6. 10 µ F�*vc 18-23 *ct>6, 

Navicula bachmanii, N. gibbula vilrf]-O)t_j --c- § j( � iJ� N. bachmanii, �,J\�n-: 

N. gibbula var. gibbula --c-, *F�COiJ� N. gibbula var. peraustralis c i,,-*. �n; t L 

h tJ: i,, n�, Lr !ID co W/ff1t t� vt --c:·v-i .:: co .:: c vil¥Jr ;s --c:- � tJ: i, '• 

1) ml\% ro c1962) : ffiiliI ::t 1; :/ 7-- � 7 7mf-J$Wrffi*5mt*5:rmmOJ 7-1 �- ffi�1Hil-, 14, 1200-1211. 

2) Hustedt, Fr. (1961): Die Kieselagen, Rabenhorst's Kryptogamen-Flora, 7(3-1), 1-160. 

3) West, W. & G. S. (1911) : Freshwater algae. Rep. Sc. Inv. Brit. Antarc. Exp. 1907-9, 1 (7) > 

263-298. 

(1964i:j=:12J§ 26 B �:l]l) 
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Plate 1. N avicula gibbula var peraustralis. 

Individuals with no rostrate ends (1), with rostrate ends (2), with 

capitate ends (3), with convex margins ( 4); with convex margins 

in the middle (5), with slightly parallel margins. 



Plate 2. Navicula gibbula var. peraustralis. 

Individuals with three undulate margins (1), with large central area (2), 

with small central area (3), indivuduals with malformed striae ( 4). 



Plate 3. N avucula gibbula var. peraustralis. 
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Plate 4. N avucula gibbula var. peraustralis. 


