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MICROFOSSIL ANALYSIS OF THE CORE COLLECTED 

IN THE OFFING OF ENDERBY LAND, ANTARCTICA 

Hiroshi FUKUSHIMA* and Kuniko SUZUKI* 

Abstract 

Microfossil analysis was made on the 

three cores collected in the offing of Enderby 

Land. The core of St. 4 was 32 cm, that of 

St. 7 was 38 cm and that of St. 8 was 15 cm 

in length. The core of St. 4 was divided into 

25 materials, each being cut into approxi

mately 1 cm pieces. The cores of St. 7 and 

St. 8 were divided into 36 materials and 11 

materials respectively in the same way as the 

care of St. 4. Then, microfossil analysis was 

made on each material. 

In each material, Fragilariopsis was found 

dominant. It amounted to more than 90% of 

the total microfossils in the case of the core 

of St. 8, about 90% in the case of St. 7 and 

about 80% in the case of St. 4. F. antarctica 

predominated among these Fragilariopsis, 

occupying about 70% of the total microfossils 

m the case of St. 8, about 65% in the case 

of St. 4 and about 60% in the case of St. 7. 

F. antarctica was found almost uniformly, 

but, it suddenly decreased at a spot 26-31 

cm deep from the surface. Several percent 

of t,vo species of Coscinodiscus were found 

and the total amount of diatoms suddenly 

decreased at this spot only. By these reasons, 

it is considered that the ocean condition when 

the bottom deposits we1 e accumulated was a 

little different from that of other spots. 

However, as this change was not clear at the 

same spot of St. 7, no definite conclusion can 

be drawn from the insufficient data now:avail

able to the writers. It may be that the amount 

of moraine which was brought to this ocean 

area increased due to partial change in glacier 

activity. 

The place where the cores ware collected 

1s free from ice-floe in midsummer, but is full 

of it in other seasons. Therefore, the writers 

considered it is either a deposits of diatoms 

which grow on ice-floe and color it brown, 

or a deposit of planktons. According to the 

writers' unpublished data, the dominant spe

cies which grows on ice-floe was F. cylindrus 

and the subdominant species was F. curta. In 

view of the fact that the dominant species of 

* ;U1�ffe111:sT.7C+�tJ.J+fJc�. Biological Institute, Yokohama Municipal University. 



11 

planktons near ice-floe was F. antarctica, it can 

be said that the ocean bottom deposit in the 

spot where the cores were collected consists of 

the plankton remains. 
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Table 1. Materials used in this study. 
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wf�vcm 1., ,t�#*4vi\., ,ftt ct mti.*�iJ. G� 10km tJl*JO)iffi,�c-, *�vC3li\., ,j=iJTO)®)E)JE. 

C's Q. � 0)#3Jivi�]! 0) f131vi.7.K»� C vt 0 7J��VCvi1.K»�vi I'.) t-: L --c \., \ 0. 

Station 4 

1961 '.tf- 2 n 11 B, ffit! 67 St 12. 5 'Jt, **I 44 � 49. 5 'Jt, 7J�1� 550m O)Jth,� c':B!E* Lt� 

tt�:i*iJE.a 32cm O)ffi: � C', � n�*m l I'.) H.vf 1 cm f"JvC-W-:::i --C250)1J\#f4 C L --C:ffi!_Ht 

n'Jtifr'3:'{'rfct-::i t�. :ffi!x1tn7ti:Jrvifavf 1 cm f"JvC-WJ-::i t��revc�i17J�'3:' ;\;h., --Cl < iJ• < vi 
A, L --C, -t 0) 1 mrj '3:' 7-. 7 1 F' :if 7 7-. vc 2:: -::i --C 7J _,, � -if 7 7-. '3:' iJ • vt, .I- 7J -=- 7J ; t, 7-. 7 - :) C'"Yffii 

iJ. G001*�'3:' 500 001*�::z:. t, s7t�'3:'t-: Lt�. 

Fig. 1 vi� 5 L --C�lli Lt� {@{*�O)s Jt�c'2b 0 »�, � 0) ® l I? dj_ 0 c, � O)i'(g,� O)� 
m iJ • G :!*re Lt� *1 c' ct -:::i 2:: i �iJ. -::i t� 32cm m "i -r:- Fragilariopsis antarctica » �gf ti L --C :to I'.) , 
26"'"'31cm�O)Fl=l1»� 42"'"'55% cPtct < tct-::i --c1.,,t�»�. -tO)@O)J=iJTc-vi 65% tJJ:t 1.,, 5 �1.,, 
lliffl)¥�7F L '"(\., ,f�. 

F. antarctica vC<JZ\.,, -r:-�1.,, lli:§ft!�'3:'7.K L '"(\., ,f�O)vi F. curta -r:-� O)ffi vi :£:mvcdJ- Gttt� 

»�, 26,--..,27cm mO) 14. 4% »�:ii�c-, 7. 7"'-'8. 8cm mO) 4. 2% »�:ii{�c', 7 % fj[!JtO)j=i)T;b� 
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; Fragllanops1s curta 

m Frag1lariops1s oculus 1hd1s 

B Frag1lariops1s rhombo1des 

Fig. I. Percentage of the solid numbers computed from ana!,_ysis of microfossils. 

:!J,iJ\-? t-:. "'.)�'it F. oculus iridis -r,;:_ O)fll1 t�JiHcJ%Gh, 27'""-'28cm �O) 8 0 2%/J;:i&� 

C', 28'""-'29cm RJjO) 2 %/J;:i&{lU:: t£-? tto I;, 4 %�&0)pfriJ;:!J,iJ\-? t-:. 

{!l1H:2Js:fHi y t£ \, , iJ; fa l Iv l'' �� VCdj_ G n t-: 0) vi Charcotia austral is, Coscinodiscus minimus, 

Fragilariopsis rhomboides c', 25 1J\ttn0) r:p 8 1J\tJ�q.tJ-1:c'dj_ Gnt-: O)vt, Fragilariopsis 

obliquecostata (11 ,J\t::f;fJ}), Dictyoca specurum (IO ,J\t::ff-4), Coscinodiscus variolatus ( 9 

,}*ft.-+), Coscinodiscus sp. A ( s,J\#)jS/-) C', .tJ_l:O)fliliJ;;:_O)tJ:;jj\�Vf,iJ\GJ[t:±1 Lt-:.±� 

trflJl2:1-,,x.Q. �t-:. n-::rniJ;�vil''It< tr1-,,1J;sn-$0)�\,,ffil1J;2mdj_Gnt-:. filli:15 ct 

Coscinodiscus c'Wli5vi5KIP15Ec'�-? t-:. ::. O)r:j=IO) 1 f.illvi 25 1J\t::f;rJrO)r:p 8 1}#)jS/-c'Ji!.tB L, 

28cm JI J: I; 31cm JI 0) 3 1J\#;f:-+-e 10% ili_\,, tBYL$�7J"' Lt\,, t-:. {ll!,O) Coscinodiscus 0) 

1ivt 250)1J\#f,40)r:p4"'.)0)1J\#t-4c'Jr!,1:BL, 29cm �J: I; 31cm �0)2 1J,t:f1->rc' 6 %0)1:B 

3Jl-¥�7FL ti_, ,f_:_. 

J;J_l:O) J: 5 tr Jr 1 fiO) tB3Jl$iJ\ G� x. Q c, ��iJ\ G 32cm � i c'V;Ui c Iv c''j;�� c � x. 
Gh, 32cm O)J1tutw� pt� L t-:rl=l10)mf5c.vifa c Iv l\3Nr. L ti_,, trt,, c JG!,hh0iJ;, 26cm 

� J: I'.) 31cm � 0) f61vi Fragilariopsis antarctica t7;-y'\0Y tr < tf..-? t Coscinodiscus 0) 2 fjgiJ; 

v� x. t to I; , Jr 1 �O) ]iiJ;y triJ\-? t-:. t�vc 28'""-'3lcm m vc ;:_ O){l:Jlrf:i] t7;51HiJ•-? t-: 0) c', ;:_ 0) 



13 

Station 7 

1961� 2 JJ 16 S, WHl66� 41. oft, *m£50� 03. Oft, 7.K� L 020mO)±iJ!,�-e:!*1JE L tc. ii 

O)c·, *�J:. IJ 38cmi""('O)��O)tttk:!*0E.-a:f1E* Lt-:. #:¥4-a: 1 cm.::'.:' c vcW-::i ---C, 36 0)1J, 

#;fS/-vchvt---C�� L t-=:m* St. 4 O);j;t;fS/- c pJ t, J:. 5 vc Fragilariopsis antarctica 77;-t«---C 0) 

,J"t:t*4-e:-f§d;c-, te!JVJvi76. 8% J:. IJ 43. 6% i c-c-, *!3ftvi50%tJJ:c-clb -::i f_:77;, 3 ,J"# 

;fS/-t-:vf77; 40% ftc'clb -::it-:. St. 4 c'vi 26cm � J:. I'.) 31cm �"0 F. antarctica 77;��1.rtJ: < tJ: 

-::i ---Cl, tc. 77;, St. 7 c'vi-t 0) J:. 5 tdJilPl vidj. Gtl fJ:ir� -::i t-:. 
ClZVC�iJ,-::if-=:O)vi F. curta -e-t«---C0)1J"#;fS/-c·R.Gtl24.6% J:. I'.) 6 % 'ic-t-:-::if-=:77;, 

18% J:. I'.) 13% O)j=i]T77;�iJ•-::i t-=:. St. 4 O):f@if J:. I'.) F. antarctica 77;::5-=pptJ: < , F. curta 77; 

1,>L�1v,f!Ji1PJiJ;dj.Gtlt-=:. F. oculus iridis t�,J"#*4c·R.Gtlsft$tJ:i20)2fflJ:. l'.)1,rtci: 

iJ, -::i f_:'/J;, 13. 0% J:. I'.) 5. 6% c- 10'"'-'7% 0)1j"ift*477;�iJ, -::it-:. *ti iii t-: St. 4 J:. I'.) �l, 

sft$-a:7J�Ltl,f-=:. {'.7(vi F. rhomboides -e;:.O)mt�!30)1J"#;fSl-c-JitB�n, 9.0% J:. 

1)1.8% ic'C' 3'"'-'2% 0)1j"ift*477;�iJ•-::it-=:. ?xvi Coscinodiscus minimus "(:';:_O)fit�:g:� 

0)1J"ttf4--C-dj. Gnt-=ii::l:viYtJ: < , 3. 6 % J:. IJ o. 6 %'i --c---c-, 2'""1% 0)1J\ttf4iJ:�iJ"� t-:. 
��O)#;fS/-c·Jl IB �*1,f-=:O)vi F. antarctica, F. curta, F. oculus iridis, F. rhomboides, Cos

cinodiscus minimus C', 36 0)1J"#f10)r=p 12 tJJ:0)1J\#;fS/-c'R.Gtlt-=:O)vi 

Charcotia australis (35 ,J\#*4) 

Coscinodiscus sp. (31 ,J\#*4) 

Dictyoca specurum (22 ,J\#*4) 

Fragilariopsis cylindrus (20 ,J\#*4) 

Coscinodiscus sp. (18 ;J\#*4) 

RhiZosolenia sp. (14 ,J"#t:4) 

Rhizosolenia sp. (14 !J\#*4) 

Station 8 

1961� 2 lJ 17 S, fflfl 66 � 33. 5 ft, W:m£ 48 �21. Oftc', 7J'(7!tl§ 275m O)ifil,� c-:f*y]E Lt-: 

15cm O);lttk:1*0E.-a:Hvi 1cm F1=111$i0) 11 0)1J"#;fS/-vchvtt�1tLt-:. 

�ii�ii•-::if-=:O)vi Fragilariopsis curta c', 81.8%J:. IJ, 64.2%ic'R.Gtl, -t«---C0)1J"# 
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iSfvi 60% tXJ:c' 3 1J,;f-:;f;JS[·� O),f < c 73% tJJ:c� -::it::... Fragilariopsis antarctica� �l, t 

-t« t 0)1J,i>f{Sf --C:'..11" m Lt::.. 0) vi Charcotia austral is, Coscinodiscus minimus, Fragilariopsis curta, 

F. oculus iridis, F. rhomboides, Rhizosolenia semispina 0) �fit c', 2: 0) r:p F. curta 7J :_;_af:Hc 

� < 13. 6% "-'6, 6% Yu GtL, 9"-'8% Jr!, GtL 01J,ftt4?J:�7J\ -::it.:... ()Z1i F. oculus iridis c' 

7. 4% J:: !) 4. 2% i C'� GtL, cJZvi F. rhomboides c 4. 8% J:: I) O. 8% i c', Coscinodiscus 

minimus ?J: 4. 4% J:: I) o. 8% i c'J[ GtL{ffiO)flfU;Uj:_ l A, t''-t«t?J: 1 %.tJTc� -::it.:... 

11 O),J,*:1·;/Sf·O)r:J=l 4 "'J.tJJ:0)1J,ftirfc'Jt m L t.:..O)vt 

Coscinodiscus gemmifer 

Coscinodiscus sp. 

Coscinodiscus sp. 

Coscinodiscus sp. 

Dictyoca specurum 

Fragilariopsis cylindrus 

Rhizosolenia sp. 

Coscinodiscus sp. 

Coscinodiscus variolatus 

(10 ;J\;f:;ft>t) 

(10 ,j,;f-;JiS!·) 

( 8 1N>t1iS!·) 

C 7 1J\if-:tf_,D 

( 6 ,J\ttiSf) 

C s 1J,if-:tt4) 

C s 1J,ftir4) 

C 4 1J,t;rfJ/·) 

C 4 1J,if-:;ff0f·) 

t tJ:.-::i -cl ,t.:..?J:, 2: :n G O)tfilv:t.fa t A, t''-t« -c 0)11"7i,:;f;lSf c' 1 %tJ T 0) m:Y-i�c,� -::it.:... 

St. 8 ,J) 15cm lJ)if±tkJ;!Eiffi� 1l 1J,fJfSHch�t L G«tff.!f*v;:t�rJ,;f-:;fi-Sf l ,b.7cO)fmmtJ1!5x 

vi/j:_ l A, t''.ft:i� l 0?;_ 0 2: l ?J:c, � 0 0) --C:', 15cm O)�ffiEJ�iJe0)1;tR-t <$4-[5� c'vtiflii£0) l, ,� C 

0 L l '!£{Uidi-Gh tt:iJ\ -::it.:.. l � x. 5 <S. 

3 "':)O),t£:l:ki1E)JE.tj:iO)i5¥x{Ln��]tL l:}!JT, l ,-f,t1, i Fragilariopsis aiztarctica ?J;@I:r:!=ic', fr� 

60% � L 2J:) t l, t::... cJZ l, --C:' F. curta, F. oculus iridis, F. rhomboides l ®'r: ?!!', 2: tL G 0) i 0) vi 

l,f;n,i2&%c'to-::it::... cb-::i l i�.m.vcm:mLt::.. F. antarctica O)m91�&t�mJ:: I) £7CgJ}l)lJ3it 

Lt::..JQSmi-C'j�Lt.:..�{t.�1.K�tJ:.iJ\-::it::..?J:, St.4 0) 26'""-'31cmJIO)ffr?J:@1 l)yts:<, 2: 

0) m vc Coscinodiscus 0) 2 f:filj:�% J! G;h,, '7' 1 �O)it�ft:6;,y ts:< ts: -::i --Cl ,f.:._O) c', 2: O);Zt 

{t,j:z'EliifcO)t£{L��l*L tl,67)\C cb�x.G;h,0. LiJ, L, St. 4 cJlil,{vjjlO) St. 7 c'Lt 

2:0)J:: 5 i:c�{Uttl�f-c,tJ:.iJ\-::it::..O)c', J:tc0)2: tvt�§c'�tJ:l,tJ:, jz,<Sl,v:t.t1Vits�ts::1.k 

FiJffl[v10)2t{t. -c, 2: 0)1fi-J�vc:@a 2: 1 :nt.:..irnT)\ \, ,7.J<JBJ:Ltt!wtJ:� < tJ:. -::it::.. t::..co c i ,'sl,bh ::s. 



Table 2. Percentage of phytopla11kton computed from microfosnl analysis of the cores. 
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Table 2. Percentage of phytoplankton computed from mic rofossil analysis of the cores. 
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° 
-'3 Y !J :!J - c L t  vi1lfiii C0f.ic'1¥IJ..k� C0 t· co 7° 

-'3 Y !7 t- Y#flr:J=t vc. t <l6, f A -::>  -c 1., ,  6 < G 1., ,J:t < fr;fJJ L t  to � ,  {± « fld:rtmvc ft.. 6 ;:.  c t 20 

-? t:. . :::z 7 co r:J=t vcvi 10 ,J\ttfl c'Yl IB L t:. t-: vtc' ,  :f&:viP ft.. < 1., ,f:n t 1 % tXfc'20 -:::> l: . 

6. Chaetoceras peruvianum - 2 1J\ttfl c'Yl IB L t:. t-: vtc'7t1Ff i it t P ft..iJ\ -:::> t:. . 

7. Charcotia austral is - 70 1J\#fl -C Yl IB L t:. C0 c', �155 C01J\;tt;fi-C Yl IB L t:. c \., , -:::> -C 

J: 1., ,{:s'z:-5J';frf;o:J:t iJ\ -:::> t:. iJ;, :i:vi?7 < ft.. < 1. 9 % iJ;:il�c'20 -:::> t:. . m 3 c7\ ,  � 5 c7\�C0:i** L 

t:. 7° 7 / !J 1-- / r:j=i VC. viP ft..iJ\ -? f:_iJ; , g57_.kr:p vUi�Uit?7 < d-J.. 5 vt G:nt:. . 

8. Cocconeis imperatrix - 1 ,J\#fl c'Yl IB L t:.t-: vt-C:*:�P ft..iJ \ -:::> t:. .  m s c7\, m s c7\  

�:I** co 7° -'3 Y !7 t- / r:J=t vc t , jf e1..k r:J=t vc t P ft.. iJ \ -:::>  t:. . * �iB;t\± co �J.K -c- t fl vc Yl IB � :n 

t:. . 
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9. Corethron criophilum - 7
° =; '/ !l 7' - c L t$ < %111 L, L vf Uf}dH::. llim L t  

{l�flivc ts: 6 n:, ::z 7 9 --evi 11 1J"#�SJ- -r:-;i lli L ts: ts: vt -r:-, %1tLa:y� < , :;: cb ;J; ts: < , ±& � 
»: 1. 2% -r:-�  '? ts: . 7

° 7 '/ !J 1' '/ 9 vc� \., '*t.filn: ::z 7 9 vc;J; ts:?J ,  '? ts: (7) vi, *tivin1.1<.�vc 

vt;J;ts: l.  < :. c c ,  '7" 1 �?'.);� < �� l , (7) ""(:' ::. h;h,£ i. , t:_ co  c � x. G.tL 6 .  

10. Coscinodiscus arafurensis v. ? - 3 1J"#t>rc'Jl lli L ts: t-: vt -r:- � --:i ts: . 

11. Coscinodiscus atlanticus - 2 1J"#�S/-c'Jt lli L ts: ts: vt-r:- � --:i ts: . 

12. Coscinodiscus central is - l 1J"#f>/- -r:-j'l lli L ts: ts: vt-r:- � --:i ts: . 
13. Coscinodiscus excentricus - utW 9 $ < %111 L t  i. , 6 nJQf '7" 1 �-r:-, ::z 7 9 vc cb BU if 

Jt: < Jl G.tL, 24 1J"#t49 cJl lli L ts:i7:filITf:$:�vi ;J;ts:?J ,--:i  ts: . 
14. Coscinodiscus furcatus - :if-ejJ<JUi Uf UfJ;_ G.tL 6 '7" 1 �c' 2D  6 ;a:, ::z 7 -r:- vi 

l 1J"#12rc'Jl lli L ts: t-:vt -r:-� --:i ts: .  

15. Coscinodiscus gemmifer - 22 1J\*HS1- -r:-Ji!, lli L ts:i7:{!ifilf:$:�vi '.'.J; ts:?J ,  --:i t:_ .  

16. Coscinodiscus margino-lineatus v. antarctica - l !J'-t:i't4 -r:-J UB L ts: t-:vtc'2D --:i ts: . 

17. Coscinodiscus minimus - H, c A, 2:--�ff[) 0")1J"#*-Hct0 ts: 0 69 1J"lH4c'Jl lli L ts:i7:, 

4- 4% i7:i& t � i. ,{lfilc', :i:vi;J;ts:?J, --:i t:_ . 

18. Coscinodiscus radiatus ? - l 1J"t:i"t4 c'ft lli L ts: t-: vt-r:-;J; ts:?J, --:i ts:o 

19. Coscinodiscus tumidus f. fasciculata - 2 1J\;J;tii�c-J[tf:1 1.As: tivt '"0 2l) 0 .  

20. Coscinodiscus variolatus - 261J"t1·t4c'Jt lli L ,  '.Jt;f!Hi!A l. , JJC'� --:i ts:n:, :i&11% lli 

:JJ�)fi7: 1 . 4% -r:- fmif*�vi;J; ts:?J , --:i ts: . 

21 . Eucampia balaustium - l3 1l"t::J:¥>r c-_R. lli L t:_;a;±ft1@1i lli:JJ1$vi 2. 2% -r:- � --:i t:_ . 

22. Fragilariopsis antarctica - St. 4 (7) ::z 7 c' vi 5 1J"f1't4� �  < c 65% tJJ:-r:-, St. 7 

(7) ::z 7 c'vi ViH'i 60% (7) lli=!JFf c', St. 8 C' vi H-Vif 70% tJJ: C \., \ 5 �\., \ lli:!Ji��7J" L '  3 "':) 

(7) ::z 7 (7) t_· (7)t[)%� c --:i t  cb 1� vcfifd;tic'� --:i ts: . �57J<JC cb tt /z  Jl G .tL 0 ;a:, n1.1<.t� vci[r 
\., \ 7

° 7 './ !J ;< - vi. L vf Uf*tiil;fl 6£tHc tJ: '? l \., \ t:_ . 

23. Fragilariopsis curta - 72 (7)�1J"#$rc-J[ G;h,t:_ .  l c? vU;tmf{il tiffivc tJ: 0 ::. t t 

'!T.> --:i ts:il:, fl�tfHC tJ: Q :::.  C vi tJ: < '  :/ll"r@ivi 24, 6% -r:-� '? ts: . *mlvi. 7° 7 '/ !J ;< - l L l 

IW1.l<.Yl- v-=-*Uil-$ < '.?t{JJ L t � 0 ,  mvC:ffiltl�tllHCtJ: 6 :::.  C 7J;20 0 ,  'i t:_, �57J<.9 vc cb !A <  

lli:JJ1 L,  c c?  vU;tif�f_ivc tJ: 6 :::.  c t 20 --:i t:_ . 
24. Fragilariopsis cylindrus - 31 1J"#t4 -r:-Jl lli L ts: (7) -r:-iu ii'$ < n-1fJ L t  l ,  6 Hi vc � 

-t 0 il;, "i&� lli:JJ1$v:t 1 . 4% --e, fmlf*utv:t l ,f.tL(7)1J'-;1;tf4c- t ;J; tJ:7J , --:i ts: . IW1.k1-¥. --ev:t 7° =J 



1 7  

'/ !7 3< - c L tYe. IB � n 0 iJ� ,  -t O) :i:vi � r1 c·� < tt. tJ• -:> t:.. . L tJ, L ,  :;we7J(c'vi L vf L vf 

�flE L , :;we7J(Ja:'%Jt<:-t- 0 l *±� tt.f_i c ft. -:> --c 1, , f:.. .  

25. Fragilariopsis obliquecostata - l6 1J,#*'rc'Yl tB L ,  ��tBJJV¥vi 1. 8% -eoof*:� 

vi & tt.tJ · -:>  t:.. . 

26. Fragilariopsis oculus iridis - :�d,#*4 --c:Ye. tB L��IB:ffl.$vi 13. 6% c' , 4-@�jt 

L t:.. -:i 7 --C:vi F. antarctica, F. curta v::::."'J 1, , "f:i:t10vc�t;. -:;, t:.. . 

27. Fragilariopsis rhomboides - fa l A.; �'�:g/) 0)1J,tft1 vc31i1, , 71 ,J,tff-l-c'Yl tB L t:.. iJ�, 

tB:ffl.$vi& ft. < � i@J  g. 0% -e, :1:a � Vit. J:.''� < ft.iJ• -:> t:..iJ� ,  F. oculus iridis VC{JZ 1, ,  C':l:B0 vc 

vi� 4 * § vc� 1, ,  ii 0) t 1, , ;:t  0 .  

28. Melosira sol v. omma f. polaris - ;bft;, vc 1 ,J,tf*'r c'di- 5 v-J't:.. t� vtc';lo -:;, t:.. . 

29. Navicula directa f. - :bf tJ,vc 2 ,J,#t1-e ;!t:.. tt vtc' ;lo -:;, t:.. . 

30. Pinnularia quadratarea v. bicuneata - hft;,vc 1 ,J,f:;tfl c'J!f:.. t-:vtc';lo -:;, t:.. . 

31. Rhizosolenia bidens - nf iJ, 2 ,J,#t1c'Yl tB L t:.. ttvtc' ;lo -:;, t:.. . 

32. Rhizosolenia hebetata f. semispina ? - 3 ,J,#*4 c'Ji tB L t..:: ts: vt-e ;lo -:;, t:.. . 

33. Rhizosolenia semispina - 45 1J,;f;t*4-c:Ye, tB L ,  71'1/JviiUi:rJA \, ')]c';lo -:;, t:.. iJ:, :i:vi 

& tt. < ��vi 2 % -c: ;lo -:;, t:.. . 

34. Rhizosolenia truncata - hftJ, 1 ,J,f:;t;Jc:fc'Ye. IB  L t:.. tt vtc' ;lo -:;, t:.. . 

35. Synedra antarctica - bfiJ• 1 ,J,;f;t*�-{ -e Ye. tB L t:..t-: vfc' ;lo -:;, t:.. . 

tJJ:. 0) Vit.tJ,*jP]fEO)fliJ�iJ. tt. � z,R U-J ;lo 0 iJ:, � n G vc "'J 1, ,  --c vifi.� iJ:fu � L --c tJ, G&cla t 

L --c taE-t 0 . 

( 1965'.if-l l J=J 24 B '7l:W) 


