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DIATOMS VEGETATION ON ICE-FREE AREA OF CAPE ROYDS, ANTARCTICA

Hiroshi FUKUSHIMA®*

Abstract

When the writer visited the McMurdo
Station in December, 1962, as an observer
of the United States Antarctic Research
Program, the writer had an opportunity of
investigating fresh-water algae at Cape
Royds on December 10, 1962.

W. & G.S. WEsT made a thesis on the
algae at Cape Royds in 1911; however, the
present writer reports the results of his own
investigation below.

As the writer, on the occasion of his ex-
pedition, was given kind cooperation from
Dr. T.O. Jounes, Mr. EE. GoopALE of
US.AR.P, Dr. TakesHr NacaTA and Dr.
TeTsuva Tori, the writer wishes to express
his sincere thanks to them. .

According to the map, there are about
9 lakes at Cape Royds, but the writer in-
vestigated 9 lakes, among which 5 were dis-
cribed on the map, but 2 not described.
(Fig. 1)

From these lakes, the writer collected 29
materials and made microscopic examination.
The table 1 shows the correlation of cir-
cumstantial factors of every lake and grow-
ing of algae in groups.

Judging from the above table 1, in fresh-

water lake (CI’ 123 mg/l), growing was
Navicula muticopsis association in brackish
lake with little salt content (Cl’ ca. 1g/l),
it was Tropidoneis laevissima association;
and in brackish lake with much salt content
(Cl' ca. 3g/l), it was Nitzschia sp. associa-
tion. The correlation of salt content of
lake water and Navicula muticopsis associa-
tion and Tropidoneis laevissima association
showed the same tendency to what the
writer observed at Sinnan Rock at Prince
Olav Coast in 1962.

Among the 19 kinds of algae which were
found at Cape Royds, 12 kinds were endemic
species and 7 kinds were cosmopolitan spe-
cies. Endemic species were more than cos-
mopolitan species, holding 63%, of the whole
number. Preferential species were all en-
demic ones.

On the algae around Syowa Base, pro-
portion of endemic species in all the algae
at the Syowa Base was not so lafge and
cosmopolitan species were apt to become
more superior ones than endemic ones.
Syowa Base is at approx. 69°S and Mc-
Murdo Station is at approx. 78°S. The dif-
ference of 9° latitude, —so did the writer
find—gives great effect to the growing of
algae at the Antarctic.

* Biological Institute, Yokohama Municipal University. iz KRFEWFHE.
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Royds 1§D & 1 @22\ TiE W.G. & G.S. West OF®3r (1911) 255, ZDEH
bix, Sir E.H. ScuackLeToN DZF\ 7z British Antarctic Expedition, 1907—9 OB §
E& LT Mr. G. Murray D3RELMBIEHEL. £5LC, ZOlfhb 23 (Z
e mfEral. UTRL) or 1 @vid&l T2 (RE0oBE m#E I 23 &
19 B FLDHERETH D).

Royds Ifix Ross B DFEICH 5T, McMurdo DKEIEM O EREMETH 35 km
IEhosich 5, & DFEFHL British Antarctic Expdition, 1910—13 (Terra Nova)
@ The Cape Royds District Ross Island DOMKIC L % & HAIE 2.5km, £ X# 1.5km
Hote.

BEKERBARE O+ 7 — =2 LT 1962 4 12 Bic McMurdo #HiticsT -7
»3, ZDfE, 12 410 HiZ Royds IROMBORAR L1cDT, LD 7 A BEAIOWT
HRETS.

AW HIL - T, FADLSEIOEBITICOWTHRNT & o rekHREL, BESBEL,
Z DA < DFj « TR BT 5.

i 5

WRIC X5 L ZDOBRREHICHIDOMMBASLD L/ > TV 52, EHIHMNCE -
T3 5 2D (Home Lake, Green Lake, Coast Lake, Clear Lake, Blue Lake) &
M7\ 2 oDMWMBL ZRAA L. FEBEORENLET S L, ZOBREMHIC 10 HE
DB HHbDELEZLNS.

Royds IR0 o, EE (1 J) wixfgks &1 CHRKmMCEs L 5T, EEDOM
B L &icgn bEERINIESC, RBSENERINT, ZoMBoOMEBR» Y%
S DS HEATHI, FHEORAEL LT OOMWED Cl 813, F1ERRLLL KL,
mAIZ B o 8.017g/l, HmANE Clear Lake ® 87mg/l T, 05g/l %= L tith,
T HiRAKDMIE Home Lake, Green Lake, A, B 4 2D CHh %z, Wesr
3, fbDOMDIETEBE O\ T TV 72\ 2%, Green Lake (3¥#g/K X » d{IEESIEE T
HBHLLTWEY, EBXORBETIIEKD 1/17T OBRE T DA 7h 1. West 2
EABERHEEL TWieWLh D TR > & D L7sad, TOMME L D ikA %< fe - TES B
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B2 7o TWeDEA 5 D,

EHORE LML Z OB OO EEE D 9 EIM L2k L T, West X %
&, ToMBOMIIAT LD IDALLERFKT S LT 54, EBOFETH60FR
DZDFELIZEALFAUKLREZRL T,

Flo West KX B E, HEIVRL 7 VBEANRL SR, 714 ELHIBITRIUAE
FLTWALREBLTWAR, BEORETY 7 VENRBOLELL, LWL TWoliB Tk
FTmm DLy 5 LARDEHEZHHL T ies, WesT DL T3 X 5 HHMBIIX
A BARILD D, 5 HICH~D & B B I D Iehs o Fes

Ross BOWMBIIZ—BRIC T v&ELNE b TEBREH SR, 0B, BM¥Eto
I O Riitzow-Holm i OB L 1T bW B Th o, 2O XK v AED
MBI 7 YERSCOILEROBFRICI D L EL DR D, ZOMEREAA Y S 7 5%
ADNy B Y =23 > CTEMOFT2REN LD, Fld At vV 2 he2FATHTK
BT 50T, KPEI EEL T,

Royds Wfo> Home Lake DiticiX, LTPE XA 77—V —_vFvory Hh) —
25T, RVFVOETEDMIEDHEDEIE >TED, LyHh ) —DFELITFF
PV AEARE DhRIERYFVOROER P, O ORMSIEE L T, to X

Fig. 1 Locality in Cape Royds.
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51, BIRX o TKBOERBENZLIEDOR TS LBETES, ZOLDIR, +4
Fy Vs AEARRYEVED AL, KPOXBEDO XL T (RE 1962, '63)
Riitzow-Holm EINEDOWMB LY & 7 vEENZELLEn T2 FE2 bR A.

BB D r A B

St. 21: Home Lake

Sir ScHACKLETON 7% 1908 fEIZEZHZ L fo/NED T <Ll h 2T, REZMH 150m, &
R 80m Dhsieh KXW TH%S. Schachleton Hut DK AL, T <ALBNC T
PEEFLHT7T)V-—RVFVYDLy A ) =2b->T, ERLDIIK, WRCRVFVYDIp
NIIR O DR HEL TV, Z o c—FERBELELY 5w st Bbhs.
ZHDORAELIYRFD, Scott Base AT k< =2 —v—F v FOVHBBERKROEY
2253 Schachleton Hut il & » TRV Fv O4BHAEASY L TkD, TOHKIAMICH
AL T,

DML 9% BREKLTE Y, DI —BABT W Th o etd, XOTFic
FEEIRONFOOEIR mm ©F VEOEEHENREL Tk,

21,404—21,407 DHENE Hut IEVHCHEL, 21409—21410 (1Y %2 4y 7 )
— DT FTTHA D THA. Hut IEWHT ClU &I 582mg/l, Ly H Y =T
WHT 740 mg/l Th - 7o,

Hut D i2iX, Achnanthes brevipes v. intermedia 7c & 6 fED 7 4 X R L 7z,
WTFhOMEHC S 7 A Wzl o e, Ly B Y =F Tl Fragilariopsis curte 752 11
oy 4@ RELCAEBRThidel, BLEYRDDL LN TE e ole. 22
Tk Hut fHEX 0 3 EEENEL, B lkr ok, AU TLH 10m Bh 2 #E
THAENTCWANARL - T e LIIZERR R H 2 52, BEERNL DR - T
DTZIIIYKRDOZ L THAS. ZOMrbiX UBEDy A TR RH LA, Wesr 1k
DD FEHIFAE L Tur7auo.

St. 22: &EZoDih A

Home Lake DEF# 30m DFTNCH 5 REH 30 m, EE 15m 0T, MEICH +
FY VI AEADN Yy A Y =22 RRD o T, MDOBZETIER Y F v DO T DFERLH BEL
LT\, #io 90% (L3AAS L Tuiedd, KK, KAL) - KA TENE
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D, BEXF mm OF VEOBHENE—MCRKEL T, ZOhd Cl (X 1468 mg/l T
MY BBDEST R F AR TS - 7.

ZIhb 2 AOMKEREL, Fragilariopsis curta 7c X 5 8O 7 1 & RHE L,
LWTFhb EXPI S BLEYRD HRich 5.

TOWMITIEZRI DN THRWVWDTIE - ) Liswa, West RFEL WL 5BDH
hs.

St. 23: Green Lake

BEEMH 40m O TRTOBDOKIH 15% 13 XEF T, HEBEE, - K E
D7 VEOBEBENREL T, ZOBFBENOBRITEFRT, REDA 4 1RAIE > T
o, ERCOBHEVRATORCELIEOR TH T2y FOREIRKERL T o, thER
FKE»D lem T OREKRDOIDICERIC I 5 Tvie, RIZIEAF b Y V72 4
DOFENRTILE ST > TWT, ZOMTHFATKETS - Lo\ TE . Kk Cl %
1033 mgfl BATWADTE OMBEKIE 5 & LA TE S,

A 21,413, 21,414 BEHCRBLUCWer 18T, 5 BRIELAM, 84 21414 1%
Tropidoneis laevissima P @ Th »7c. EEX 21,413 BEHFO TORLFD L DHEHN
. XTI 6ERAE LI BEBERIIV-Th Dler -k

ZOWMTIXEEHIBEDOr 1 TR RHE L. West 121088 (AxhPiciz 11 ELE IR T
WAERRIZI0ESR > T BT THDH) RHLTWS (Zo4i 14 Synonym A3
Mo TWBDTIELADHENE LEHZIELD) »Y, ZoOh8EIBETHY, =D
WOKDESEZSBCFATS LY BERM) L T30, EFTBEOCEEN LS
RTOEVWDIREETHA. ZEHORAETIX Cl 12 1033 mg/l THKD 11T ThH b,
West ORFORE S A LR L D IESREEVX 5T, 9O Ehcd 3HEOR
ErABERA TR T THS., ok West OFRELHLOFAEY LD L 14D/
AHEXRHE Lz LTk 5.

St. 24: Coast Lake

130 mX100m 2T 90% LAEXFEL TEH, RTOHORNL 2—15m (238 Tw
oo KOBFIEH;TIL 7 v EOEFEFHEERT, KOT, KBE 35em Az HEVFNIC
RFHZbR., ThidAd by V2 a2 03KET 5D Z Oy DB Zbhici:
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BN ST, TOWIIHCEHL DAF by V27 HEARNKIBLTE Y, ATOHz
NEEHEDPECLE LB LIELRT W, KFE 15em OFFTEEX 8mm DX -
THEL EDKERIZ 52°C T, KR —2.7°C, Bl 148 15 50 Th o . EDTRIZ
BALKERS I WL Ierr ot 20D Cl % 115—13Tmg/l T - 7.

West 12 X% & 1908 iy 11 A 28 HI KA 310 THED 1 ADoKk £Hw
T 2RO EELRHEK L. BOKIEIX, 19084 12 A 4 Hicit 85°C, 1909 4
1A2HX 45°C, 1 A18 AIX 7.05°C Tholce LTWw5b. FBHCOLWTUL, EI
1mm OFFETLIELIEA -EL e > Phormidium gracile X & L 7-FE#HE% 1908
F£IHA2HRIRELTED, 1909F 1 ARIIENAL 7 VERREL TW5H, Zhicid
1 BILL BN, Oscillatoria 6 LD 3D 7 v@AZbRIc: LTW5.

ASENFER: (B 21,416, 21,417), #HdbR: (21,418—21,420), bkt (BEA 21,421—21,424)
f&%btﬁ,v4&ﬁt&ib%mmmw;5@&ot.:@mfﬁmbtv4&um
0, SEBELAboR TR 7 1 EOBE I TE 7. KEHE Novieula muti-
copsis var. muticopsis f. capitate B Th - 7. Pl CHRE Lok Tl (Mat. 21,422,
21,423. 7 VED ThNICBEHE N B O L B - 7c) Navicula muticopsis var. muticop-
sis—N. m. v. m. f. capitata %<, N. muticopsis v. muticopsis—N. m. v. m. f.

c apitate B¥HETH -7,

St. 25: Clear Lake

100mX50 m 2D T, 13 LA EFLITHEKL TV 7cdy, 6mX1m ZDKH0LLHEH
Fitids o7cD T, Thixdb-o THELK., KOT 15em ZDOFFIX 0.8°C T&KiRIX —1.3°C
(1585). Cl’ X 87mg/l T4 Cape Royds THELhoh TR D7, kD
TRIBKRBED 7 vEOBHE S - Tc. WO ERIZFEKFZRZL DL L.

West 12 X % & 1908 £ 4 i K OB 1ifisrixis <, KDOT 30em TKE 1.5°C T
bote. KiE bdem DOFOMEIEZRELICL :6%%‘(@74’&ﬁ3&€>h7‘:ﬁ3, W e B
WAL, BEERSAKKEEL LML 20 7 VB 1 BORE,L AR E L
Twb., ¥k West @& L cthodTll, o TI1&HRIUO 7 1%, 10fE2E&L
TWwa, ZOR3MIIBCELDENELELLNDDT, West (28L& LI &
5. d ' L

ZEEI2ODMBLL TRED 7 1 @& REL e vTFh b BEHD7ed T,
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St. 6: BFHAB Dl

BEE 20m BOMBO/NI Wit THOFEILELIZIFE 50% Ko T Cl ik 3017
mg/l THRKTH -7, OKIAABLE > TEH, KERCKED D - LFBED T v
BOEVEENFEEL Tk, WoESRIZERIC/L > TH Y, HMObLKERELL 2.
SVEBILABELTWIbDL, FOTORDOHD ¥ 1 &S Bk, WIho #kd
Nitzschia sp. DZB L L, 1 2OMRHTIE Tropidoneis laevissima 3 E@THh - e,
COMTRED A BERB LA, WThdBmThote. ZOMD »r BEEEI Nitz-
schia sp. METholc. TDF 1 BIMBOM TRA SRS - BRI r 1B TH 5.

St. 7: Blue Lake

FBCERENE O KRE IIARATSH -7y, 120 600 mX200m DO ; 5 AT,
Cape Royds T—&ERZ Wil Th -7z, ZEFIKL TW7chd, LT HIKOE A
boleDTEI DKEb > TR EREL -, WECIIFBED 7 v BEARPL LBEFRE
Dx VY2 xOREVZHBCH ORI, oo Cl ik 112mg/l T Cape Royds Tit
Clear Lake WK\ TEBHEDDILWith TH - 7e.

WesTiIc X% &, 19084E 12 A 10 HIZIX, T DOMOKITEF T inds - 7end, #kHIK
DTF 45cm DFfE 90 cm DFF & THREL 2. R, BUVL-HRED 0.5—1mm OF
T DEF T, Phormidium graciale D KE5y T3FDO 7 v L 2EDHFREVA SN, &
TBRILZADAICEE LTS, Fe, ZOMDOABEIC» Y 2 V) (Prasiola crispa) @
Pleurococcus IR stage = Schizogonium stage 237 XAZBN, ZhIC Navicula
muticopsis 37 FABWE 5T et LT A, EHIL, BEOEA CHLIAETE 2
2o fefeddhy, Prasiola crispa X BROF 52 LIXTEhofc. WesT (22D TI M
Dy ABEILEGEL TE2, EEIZ-DIFEDOPIZIE 1 Synonym 23E T T5 & E %
THED, LicdioT West (X 8HELEHKL TV 2D LAD T 5.

EHORELIHHP 9D r A2 RH L2, 1 2OHE T Pinnularia
cymatopleura AL B3 XTHTH - 7o -

A

ZBOBEER L BEREYRT L Table 1 DX 357 - T\ 5.
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Table 1. Environmental factors and diatoms associations.
Locality , Water
Cl( /D ie?_r Association
St. No. Name mg pe(f‘cl)l e
532
21 Home Lake 740 _—
22 —_— 1,468 —_—
23 Green Lake 1,033 Tropidoneis laevissima Assoc.
Navicula muticopsis v. muticopsis Assoc. (2
samples)
o4 Coast Lake 123 J Navicula muticopsis v. muticopsis—N. m. v.
m. f. capitata Assoc. (2 samples)
Navicula muticopsis v. muticopsis f. capitata
Assoc. (2 samples)
25 Clear Lake 87 _—
26 — 3,017 Nitzschia sp. Assoc. (2 samples)
27 Blue Lake 112 —

Table 1 #& 5% &3 b i, WKDMTIL Navicula muticopsis B¥% <, Navicula
muticopsis var. muticopsis f. capitala BEfEE & A T 1o, EHAKDES Dok (CU #
1g/l) Tit Tropidoneis laevissima % T, |BHOOBVLEKDOH (CV # 3g/l) Tt
Nitzschia sp. #¥7% Tl » 7=. Navicula muticopsis FEH&ITIRK DM T, Tropidoneis lae-
Bz %% Prince Olav #giE O #gH CH

vissima BEEDEKIEK TR Bz &1L,

2L T\ 5 (1962). Nitzschia sp. (25K D Station 26 B L < AF L T er hMlofE

TREETHS.
Table 2. Diatoms number from Cape Royds.
Endemic species Cosmopolitan species
Total
Marine Inland water Marine Inland water
Wesr’s study 23 2 9 5 7
Fukusaima’s study 19 4 8 1 6

West ORI X 5 & Cape Royds THRH L7 1 BT 28I/ > TV 50, FADR
BT 19f e 3TXETHA. AASHERBLADY 19/ T, West DHHSCCIXEBED +
A BN THETHROBPEDSMEL Y Zh -7 (Table 2 R).
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HOBET, 9EDOr 1 BHEBFED » 18X 128, HRLAEEN TET, MM
EENEL, 20D 63% Tholk. BMEMME T (@S 1959, 1962, 1962a) £ 7
ABPCLDI2EBEEROLRIZIZARCE LWL, BREFEE;ELBCL 256
Xt FRIEBEIE LB ABEOH S o, Tihobb, BFEMAED X 18 X
D, McMurdo Z#uftiED 7 4 EOH L W BB TH S L EE 5. FEFNEMIT BIfERY
69° T Cape Royds !Xfg#&# 78° ThH 5. MHETH 10° OB DX 7 1 BIELTH
FEALRIIELTHDZ L0bhs .
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1. Achnanthes brevipes Agardh var. tntermedia (Kiitz.) Cleve
Sts. 21, 25, 26, 27. \" T b fh. HHRLBETH S, FEE. » A B THREHEL T
ZHVCTRGEFEEIEE S Teh o,

2. Cocconets imperatriz A. Schmidt
Sts. 28, 24. \WFRA . A —A TV 7ABILEKECSH LTS5 18T, »
AIFTHLRHELTWAS.

3. Cuyclotella kiitzingiana Thwaites

St. 21. . tFLEETHS.

4. Fragilariopsis curta (van Heurch)

Sts. 21, 22. B KEBED ¥ 1 TTH AN, H A IBOBRBREHHE T BHELTWLA.

5.

cylindris (Grunow) Hustedt
St. 7. #i. MEDOr 1B THAKFEL 2 -y 20RFET AHIN TS, FElROE
KTREARETLHEAE T BHLEA, WIFRIBEIIKRED h 5 ke

6. —— obliquecostata (van Heurck) Heiden et Kolbe
Sts. 21, 22, 23, 27. \"Th b #. BHEBEROBBEOBHECSHL T2 718 TH
5. BT A S, FREASCLSMHL T, LWIFhoBE S BERIT ks -k

7.

rhombica (O’'Meara) Hustedt
St. 21. . HIE¥EOEMLOEKECHFT THHALTWEr 18 ThHD. EHBDOEKT
AR IBTRHLTWARFETS -7

8. Hantzschia amphioxys Grun. var. maior Grun.

Sts. 23, 24, 25, 26, 27. \»Fh b .

9. Navicula malesta Kolbe
Sts. 28,24,25. TR L BESIID s 57, 2D 4 1 Falt Spitzbergen T KoLBE
CX->TRHIWET W2 RTr 18 TH5.
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10. —— muticopsis van. Heurck var. muticopsis

Sts. 21, 23, 24, 25, 26, 27 LA AL TEH, 4 2OMKCELSEC /- T e, &

D £ BXEEOBAKIC—FEIE LT 5 S DT, = OHBET Y BHEE bR T—F
Egtﬁ% DTh T,

11. —— muticopsts van Heurck var. muticopsis f.

St. 24. . T D7 A EIEAREC LMUTW 22, BERERTER I LT, BoX
S o TV A RIE—FBREVETHS.

12, V. f. capitata van Heurck

4
EABCRI > TEAZLNAD, Coast Lake TIXEAFE L D%, 400 TE
G /s> T e, EREBERETHLS.

13. V.

f. murray: (W. & G.S. West) Ko-Bayashi
St. 24. . EABMCRI > THEAABNA. MBBEERETH .

14. —— shakletonit W. & G.S. West
St. 24. #. W. & G.S. West (X Clear Lake TRIURH L, Clear Lake % Type
locality & L C\u~3% 2%, FAlL Clear Lake TIXREH 3= 223 T& 3, Coast Lake TR

L\l D ich oo, ERRBERETHLANBED L 25 Ross BLS»H0HE I
WX 5ThB.

15. Nitzschia sp.

St. 26. B. KKD St. 26 HFRHB L ALREIREIETHS.

16. —— antarctica (W. & G.S. West) Fukushima

Synonym —Fragilaria tenuicollis Heib. var. antarctica W. & G.S. West in Brit.
Antarct. Exped. 1907—9. 1, 279, pl. 26, f. 128 (1911).

Sts. 21, 25, 26, 27. . West (MBFROLVZ LB OEOREE LTW52, BF
B\ DI Fragilaria @ AR bhic\ s, West (XEEF SR T s\ LSRR
oy, FADBE LB CIIEGEENRED I - 1D TEEHEORTHLRITBETE
Ieh ot Ll Nitzschia AR DBRER L FD 5 DT Niteschia TR 2% L.
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Clear Lake 7% type locality &7c-TWWaB AT 420 TcRELA. L, WTh
L Th -7, ABREEETHLD.

17. Pinnularia cymatopleura W. & G.S. West

Sts. 28, 24, 25, 26, 27. FEREEERE T, WA TIE Navicula muticopsis Wikl TIA <
AL TBETHSDA N. muticopsis & D EFEFIT KEA 7. West (% Clear Lake
% Type locality & LT\ %%y, WesT DFERNC & % & BAGAR KB . FE T, B
izt FaRAEED Bybog Osane D#FFCHRH L A1 West DR X (‘9 BESARD
LR\ LRI LI, SEHEEL D DX Type locality > West ORIz L o2
BAR 352 7e <, Bybog Osane D 2i12: A LR UBRETH . Zhb DT Wesr
D3ty da LIc Pinnularia cymatopleura VT I\ E2E % 5.

18. Stawroneis anceps Ehr.
Sts. 23, 24, 27. EBEER CIICWAEBRICEESIELS ML TWAFETH S, Prince
Olav ¥R OBEEMH CIZ LIX LIEEEEIT s - T\ ehy, Royds IR CIXEGEITA 7o

7.

19. Tropidoneis laevissima W. & G.S. West

Sts. 21, 22, 23, 24, 25, 26, 27. FEERDOEKIZIAL 53 L T2 7 1 BT Clear Lake.
Green Lake, McMurdo f}3£2° Type locality 1Z7c - T\ 5. /\NhEEF (1963) (24 R 3
BOr A EXRELT, HAIBOMENL WEsT 2332 L T3 L 5 IS R e 3
DT, ARKEETELL, TOHIAIBFZDLDY Tropidoneis laevissima & 7}
FELTIWEKEAS. ZLT Type locality DE{EFITHESAEDARBHPE I FD Strein 12 /B3
HDREHS LFER LTS, Fik, Type locality DEGERERRBL LY, WThi
BERMUIBIR TH 5 DT, WesT DBRELARTED CT/IMRBET OHEZESIE L 2o ke Z & 253
brsi.
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Table 8. List of diatoms in Cape Royds.
\\ .
N .
\\ Station No. | gt 91 |st.22|St. 23 St. 24 St.25 St.26| St. 27
\\ \
\_ Station ' Green Clear Blue
~. me Lak Coast Lake
Home Lake Lake 0 Lake Lake
sample OO | m AN NI |O~0N D AN M 1D 00 [HO =
COOCOOOrd rr |rirdrdrd ==~ AN ANNNN| NN AN (N MM
IIIIIIC IY LTI EEIEISEIT I [ 1Y [S9SS
NNNNNNN| AN NNV NNNNNNNNN NN | NN (NN NN
Achnanthes brevipes
> : rr
v. intermedia rrrr rr rr| rrrr
Cocconeis tmperatrix rr rr
Cyclotella Lkiitzingiana |rr
Fragilariopsis curta rr rr rr] rr rr
— cylindrica rr
—— obliquecostata rr | rr rr rr
—— rhombica rrrr
Hantzschia amphioxys
V. maior rrirr rrrrr  +rr  rr| rrrr | rrrr | rrrr
Navicula molesta rr rr rr rr rr rrrrrr
—— muticopsts rr rr rrrr rrrr|++rrrr ++ ¢ +|rr rrrr rrrr
— —— 1. capitata . cceec ¢t
— —— f. murraey rr rrrr
— — f. rr
Navicula shakletonii rr
Nitzschia sp. ceee [rr
—— antarctica rr Irrr | rrrr rr
Pinnularia
cymatopleura Irrr rrrrr- rrrrrrr| rrrr | rrrr |rrrr
Stauronets anceps rrr Ir rrrrrr rrrr
Tropidoneis laevissima |rrrrrrrr rrrr|rrrr fr—+rrrr rr rr ++ |+rrrr
(1963 F 12 A 24 AXHE)



