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JIRI RDZICKA: 

Cosmarium hornavanense GUTW. 

(Predlozenb 20. IX. 1948.) 

"This species has been confused with other 
Oosmaria, . .... but the trun~ate api~es with the 
notch in the middle are very peculiar." 

GRONBLAD (5., p. 9) 

V roce 1909 uverejnil GUTWINSKI nove Cosmarium, ktere nalezl ve 
Vysokych Tatnich. Jezto je povazoval za totozne s dvema rasami, ktere 
popsal SCHMIDLE v roce 1898 z jezera Hornavan v severnim Svedsku, 
nazval je Cosmarium hornavanense. 

V okoli Pisku jsem v letech 1942 az 1948 nez:fidka nalezal tato krasn·a 
a elegantni Cosmaria v nekolika formach. Dalsi material ze Svycarska 
mi laskave zaslal ke studiu p. Dr. EDWIN MESSIKOMMER. Diky tomu 
mohu dodati nektere podrobnosti k udajum V literature a pokusiti Se 
o jejich zhodnoceni. 

V n~isledujidm clanku tridim formy druhu ve tri skupiny: 

A. Skupina ,typus". 

Tato ·skupina obsahuje statne formy blizke GUTWINSKEHO typu. 
Areal (podle dosavadni.ch udaju) alpinsko-borealni. Zda se, ze je ome
zena na alkali.cke prostredi. Radim sem tyto formy: 

1. C. hornavanense GUTW. s. str. Fig. nostrae 1-7. 

Diagnosa GUTWINSKEHO jest vymezena pnlis uzce. Jak z jeho vlast
nich vyobrazeni (fig. nostrae 1-3), tak z kreseb ostatnich autoru (fig. 
nostrae 4-7) je zrejmo, ze i typ jest velmi variabilni. 

Z typu vsak vylucuji dve Cosmaria, ktera GUTWINSKI sam do sveho 
druhu zahrnoval: 

a) C. subochthodes SCHMIDLE var. majus SCHMIDLE (fig. illOStra 25) 
je uplne odlisnym druhem, a to jak celkovym habitem, tak V podrob
nostech. S nim jest blizko pribuzne nebo dokonce totozne C. hornava-

1* 1 



nense GUTW., MESSIKOMMER, E., 16., p. 183 (fig. nostrae 23-24), a musi 
byti rovnez z GUTWINSKEHO druhu vylouceno. 

b) ? C. spec. SCHMIDLE (fig. nostra 10) ma odchylne vytvo:feny 
vrchol, a zarazuji je proto s vyhradou do var. minor ROUBAL. 

2. var. minor ROUBAL. Fig. nostra 9. 

Od typu se lisi pouze vrcholem, ktery jest vice mene rovny, bez 
vykrojku, charakteristi.ckeho pro druh. Bylo by vsak t:feba na pocet
nejsim materia1u zjistiti, zda redukce vrcholoveho z~i:fezu neni jen na
hodnou 1nodifikaci. 

3. var. n1irabile Ruzr,cKA nov. var. Fig. nostrae 26-34. 

Oproti vsem ostatnim formam ma napadne polokulovite bradavky; 
upati bradavek obklopuji grarnulky 2. :fadu, ktere byvaji velmi silne 
vyvi:nuty. 

B. Skupina ,dubovia:num". 

Tato skupina obsahuje :fasy o jednu petinu az jednu polovinu mensi 
nez typ. Vseehny formy teto skupiny se vyskytuji v nizsich polohach 
v prost:fedi alkalickem nebo mirne kyselem. Byly nalezeny i v Cechach. 

Radu forem, nenbycejne variabilnich v rozmerech, tvaru i skulptu:fe, 
rozdeluji ve t:fi varia.ce, ktere v~sak p:fechazeji tak plynule do sebe, ze lze 
proti jejich samostatnosti uv,esti vazne namitky. Jednotlive formy byly 
opetovne popsany pod nejruznejsimi druhovymi jmeny, a jiste je mnoho 
dalsich nalezu skryto v seznamech druhu, kde se vymykaji kontrole, 
neni-li pr·ipojeno vyobrazeni. 

4. var. n1esoleium (NORDST.) RUZH~KA nov. comb. 
16-17, 66---70. 

Fig. nostrae 

Tato variace zahrnuj e fasy uzsi a del si, s drobnej simi a hustsimi 
bradavkami. 

5. var. dubovianum (LUTKEM.) RuzrcKA nov. comb. et ampl. chara.ct. 
Fig. nostrae 11-14, 41-57. 

Od typu se podstatne lisi jen mensimi rozmery a mensim .poctem 
zvlneni po stranach polovin. J e pravdepodobne zakladnim nizinnym tva
rem druhu a roz.pada se v celou :fadu nesam,ostatnych forem, z ni.chz 
jsou zajimave: 

a) for m a L tit k em ti 11 er i (fig. nostrae 51-54) jest nejmensi 
dosud znamou formou druhu, az 0 polovinu mensi nez typ, 

b) for m a Me s si k o m n1 er i (fig. nostra 14) se rozmery blizi 
typu, 
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c) for m a o c h t hod e if or m is (fig. nostrae 55- 57) je cha
rakterisovana nadmernym vyvojem sekundarnich granulek ( ?) , obklopu
jidch upatl bradavek. Kazda bradavka se nasledkem toho V pohledu kol
mem k jejl zakladne rozpada ve skupinu cca 4- 6 tecek. Tato forma, 
nebo spise jen fysiologicka modifikace, b}Tva jiste velmi casto zameiio
va.na s C. ochthodes N ORDST., kde vsak sekundarni granulky se nalezaj:i 
na zplostele.m vrcholu bradavky a nikoliv na jejim upati. 

6. var. janoviense (GUTW.) RfJZI·CKA nov. comb. 
18- 20, 58- 65. 

Fig. nostrae 

Od predchozi variace se odhsuj e j en trapezickym tvarem polovin. 
a) for m a hybrid a (fig. nostrae 64, 65) s vrcholem hlavico

vite povytazenym jest jeji nesanwstatnou formou . 

C. Skupina ,alpinun1" 

zahrnuje dosud malo zname alpinske formy s vyvinutymi nadmutinami 
a se zretelnou stredovou skrulpturou; jest asi 0 ctvrtinu mensi nez typ. 

7. var. alpinum (SCHMIDLE:) MESSIK. Fig. nostra 15. 

Tato variace ma nadmutiny jen niz<ke, stredova skulptura sestava 
Z malych bradaverk S kruthJOiVOU zatkladmoru. 

a) for m a d a v o ·si ens e n f . (fig. nos.trae 35-40) je od typu 
vzdalenejsi: nadmut]ny jsou uzsi a vyssi, pokryte bradavkami po
dlouhlymi, srpkovi,te zakhvenymi. Zda se, ze jest samostatnou formoru, 
nebo dokonce zvlas1mi variaci. 

Do uvedeneho roztfideni nijak nezapada velka forma, kterou uvadi 
SCHULZ ze S p h a g n e t z pomoranskych nizin. SCHULZOVY kresby (fig. 
nostrae 21, 22) nedovoluji ani jeji spolehliv·e zarazeni, ani bezpecne vy
louceni, a jest ji proto nutno povazovati za nejistou. 

Spolecriym znakem vsech forem, ktere jsem mel prilezitost sam po
zorovati (t. j. var. mirabile, m.eso[,eium., dubovianum., fanoviense, alpi
num. f. davosiense), jest struktura jednotUvych brada:vek. Bradwvky maji 
V kolmem pohledu zakladnu vice mene zaokroruhlene polygonalnf a jsou 
na upati obklope;ny vencem as 4- 8 tecek (sekundarnich granulek ?) , 
nekdy nerozeznatelnych (fig. no~stra 69), jindy zretelne vyvinutych (fig. 
nostrae 61, 46, 57). U var. mirabile jde o granulky podobne malym bra
davkam; uplne meni zakladni kruhovy pudorys bradavky V nepravidelny 
lalocnaty utvar (fig. nostrae 32, 34). Bylo by nalehave treba zjist iti, zda 
tento rozpad bradavek v granulky 2. fadu se vyskytuje i u typu a je 
tedy vyznacny pro cely druh. 

Podle meho mineni nelze v~sak ten to zjev hodnotiti ta:xonomicky; je 
asi spolecny nekolika pribuznym druh urn, zej mena se vyskytuj e tak·e 
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u C. obtusatum SCHMIDLE. Mam za to, ze jeho vyklad nutno hledati ve 
fysiologii. 

Pri posuzovani popsanych forem jest nutno miti neustale na pa
meti neobycejnou variabilitu druhu. Kde jsem mohl prohlednouti vetsi 
pocet exemplaru, zjistil jsem vzdy, ze kazda variace zahrnuje celou raclu 
forem; ani na zaklade nekolika set pozorovani jsem nebyl s to stanoviti 
mezi jednotlivymi formami hranice a povazuji je za nesamostatne. Casto 
'Se OVsem V urcite lokalite rozmnozi jedina forma a cini pak nespravny 
dojem samostatne variace; k temuz omylu muze vesti i pOZOiiO,Vani jen 
nekolika malo exemplafu. 

C. hornavanense jest pro svou variabilitu a neustalenost svrchovane 
zajimavym predmetem studia. Jsem presvedcen, ze neni ve stredni a se
verni Evrope nij ak vzacnym druhem, a ze ma velky okruh fore m a siroky 
area!, ze vsak byl_o dosud casto pfehlizeno nebo nespravne ur0ovano. 

Proto bylo jednim z ucelu clamku upozorniti na toto krasne 
Cosmarium. 

* 

Cosmarium hornavanense GUTW. 

In 1'909 GUTWINSKI published a new Cosmarium, which he had found 
in the High Tatras. As he considered it identical with two algae described 
by SCHMIDLE in 1898 from the Hornavan Lake in No,rthern Sweden, he 
designated it Cosmarium hornavanense. 

In the neighbourhood of Pisek in Southern Bohemia I found in the 
years 1942- 1948 not infrequently several forms of these beautiful and 
elegant Cosmarium. Dr. EDWIN MESSIKOMMER had the kindness to send 
me further material for study from Switzerland. Thus I am now able 
to add some details to the reports already given, as well as to attempt 
an evaluation of these reports. 

It is my pleasant duty to thank most sincerely all those who have 
assisted me in my study and in the publication of my results, especially 
Dr. lVAN KLASTERSKY (Czechoslovakia), Dr. EDWIN MESSIKOMMER 
(Switzerland), who also gave me permission to publish the Swiss ma
terial, Prof. Dr. SILVESTR PRAT (Cze.choslovakia) and Prof. KAREL RosA 
(Czechoslovakia), who placed his technical library at my disposal. 

I. Classification and Description of the Forms. 

A. Group "typus". 

This group comprises large forms near GUTWINSKI's type. Area 
alpino-boreal according to pre~sent re.cords. It seems to be restricted to 
an alcalic environment. 
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1. C. hornavanense GUTW. s. str. Fig. nostrae 1-7. 

C. Hornavanense nov. spec., GUTWINSKI, R., 8., p. 461 (pro parte), pl. 8, fig. 28. 
Syn.: C. Hornavanense (SCHMIDLE) GUTWINSKI, DEFLANDRE, G., 1., p. 1011, fig. 4 

in p. 1009. 
C. hornavanense (SCHMIDLE) GUTW., lNSAM, J. et KRIEGER, W., 9., p. 101, 

pl. 6, fig. 1. 
C. Hornavanense (SCHMIDLE) GUTWINSKI forma helvetica f. nov., DucELLIER, 

F., 4., p. 15, fig. 3. 
C. tetraophthalmum var. pyramidatum STROM, TAYLOR, W. R., 31., p. 269, 

pl. 52, figs. 12', 13, and 32., pl. 47, fig. 4. 
?C. subochthodes SCHMIDLE, SCHMIDLE, W., 24., p. 75 (pro parte), fig. 26b 

(non figs. 26a, c). 
Non: C. subochthodes ScHMIDLE var. majus SCHMIDLE n. var., SCHl'viiDLE, W .. 26., 

p. 36, pl. 1, fig. 51. 
?C. spec., SCHMIDLE, W., 26., p. 41, pl. 2, fig. 10. 

GUTWINSKI's origin.al description (8., p. 461) runs as follows: 

uc. H ornavanense nov. s:pec., tab. !Illostr. VIII, fig. 28. [ = C sub
ochthodes SCHMIDLE var. maius ScHMIDLE, Pite Lappmarks . . . Suss
wasseralg. pag. 36, tab. I, fig. 51*) et C. spec. SCHMIDLE, 1. c. pag. 41, 
tab. II, fig. 10.] "**) 

Cosmarium permagnum, ,profunde sinu lineari angustissimo constric
tum. Semi.cellulae subtra:pezicae, angulis inferioribus rotundatis, lateribus 
suhconvexis, apice truncato et media in parte evidenter leniter emargi
nato. Membrana ad marginem apice laevi excepto verrucis conicis in 
series obliquas ordinatis ornata et inter verrucas puncta.to-scrobi,culata. 
Verrucae ad mediam semicellulam diminutae et eva~nescentes ibique mem
brana scrobiculata. Semkellulae e vertice visae ellipticae, utrimque late 
tumidae, ibique plerumque et ad angulos semper verrucosae, medio in 
apice laeves et media in area laevi punctatae, e latere circulare,s. Pyre
noides bini. 

Long = 92 ).1-9'9 !1-101 !J.. Lat. = 72,6 ).1-74,8 ).1- 88 !1-92,4 p-
96,8 M· Isth. = 22 !1-24 ).1-26,8 ~l-28,6 }1. Apex. = 22 !1- 28,6 )1. 

Speciei huius primum ex lacu Hornavan ad Arjeplong in Pite Lapp
mark 1. s. c; indicatae multa legi specimina in lacu Zielony staw Gasieni
cowy (22. VII. 1899) et lo,cis muscosis aquis defluentibus irro,ratis in 
dedivitate Toporowa Cyrhla (11. VIII. 1899) ." 

GUTWINSKI took over his description, certainly intentionally, with 
some changes from the diagnosis of C. spec. ScHMIDLE (26, p. 41). (Cf. 
:f<urther on Section I/2). 

GUTWINSKI's figures are re-drawn in f ig. nostrae 1- 3. Already 
from them it is possible to supplement the description by the following 
observations: 

1. The shape of the semicells is very variable ; "semicellulae sub
trapezicae" represent only one shaJI)e of the continuous series of forms 
from sub.circular semicells (fig. 2) via semi-elliptic (fig. 1) to subtra
pezoid ones (fig. 3). Cf. also fig. nostrae 4- 7. 

*) cf. Section II / 1. 
**) cf. Section I/2. 
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2. Apex either a little ·Convex (fig. 1) or plane (figs. 2, 3) in outline. 
3. Incision at the apex, very characteristic of the species, can . be 

either pointed (fig. 2) or roundedly incised (fig. 1, 3), and is either 
simple (fig. 3) or has on each side a shallow emargination (fig. 1). The 
number of the incisions is therefore always odd. 

4. The series of verrucae above the i~sthmus, also characteristic for 
the species, may be reduced or lacks completely (fig. 3, cf. also fig. 
nostrae 4-7). 

5. The verrucae narrrow from a broad base, so that they assume 
a sinusoid profile; thus the margin of the cell is undulated and not 
crenated. There are approximately 11 to 14 undulations on each side 
of the semi.oell. The verrucae are not always only "contieae" (cf. figs. 4 
and 7 with relatively flat verrucae). 

We meet these characteristics not only in the ty;pical forms, as cited, 
but usually also in all varieties; thus they are generally valid for the 
whole species (cf. Section III). 

R e m a r k s o n t h e F o r m 'S D e s c r i b e d i n L i t e r a t u r e. 
a) INSAM et KRIEGER (1. .c., fig. nostra 4) show typical C. hornava

nensle with flatte-r verrucae and reduced inner series of verrucae. In a 
vertical view (l. c. fig. 1) it seems too thin (cf. table of dimensions 
on p. 22). 

b) For n1 a helve tic a DucELLIER (l. c.) has according to Du
CELLIER's drawing (l. c. fig. 3, not reproduced in the present paper) 
semicircular semicells very reminiscent of GUTWINSKI's figuring repro
duced in fig. nostram 2; the series of ver11ucae above the isthmus are 
lacking. The independence of the form is not founded, and cannot be 
accepted ·considering the variability of the 'Species. 

c) DEFLANDRE (1. c., fig. nostra 7) draws attention to the fact that 
his specimen has the shape of rather subtrapez·oid semicells, but iden
tifies it with f. helvetica DUCELL. 

d) TAYLOR (1. c. , fig. nostrae 5, 6) brings under the name of C. te
traophthalmum var. pyramidatum STROM beautiful drawings of GuT
WINSKI's species. By the shape of the apex it is some·what reminiscent 
of the alga recorded sub e). In a vertical view (l. c. fig. 12, fig. nostra 6) 
the cell ~s strikim.gly thin and subangular; sometimes we can observe 
sin1ilar shapes in empty semicells which have lost their inner turgor. 
From the typical C. t~etraophthalmum BREB. TAYLOR's alga differs so 
completely that it cann0:t be considered even a variety of this species 
(cf. f. inst. WEST, W. et G. S., 33, pl. 95, figs. 5- 6). From C. tetraoph
thalmum var. pyramidatum STROM (30., p. 484, pl. 13, fig. 9) it differs 
especially by the shape of its verrucae and the undulate margin of its 
cell; the author, it must be added, accepted STROM's designation only 
"tentatively" (l. c., p. 269). 

e) C. sub o c h t hod e s SCHMIDLE (l. c., fig. nostra 8). The 
author's fig. 26b is very similar to the species C. hornavanense. But 
SCHMIDLE does not distinguish it at all from his other drawings (l. c., , 
figs. 26a, c), which are different from GUTWINSKI's species. Without 
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a knowledge of the original material and of its variability the position 
of this form ·cannot be decided safely. SCHMIDLE gives the dimensions 
only for the whole species: long. = 80-86-90 11, lat. = 68-72-77 M; 
of these only long. = 86 M, lat. = 72 11 correspond to fig. 26b. 

L o c a 1 it i e s: Poland, High Tatras, 1675 m. above sea level (GUT
WINSKI); France, the Pyrenees (DEFLANDRE); Switzerland, Valais (Du
CELLIER); Southern Tyrol, 1600-1800 In. (INSAM et KRIEiGER); New
foundland (TAYLOR). 

a) For 1n a. 
It differs from the type only in a side view, where the semie~lls 

show themselves to be not "circulares" but bvoadly ovoid with flattened 
apex; cell wall in the middle of the semi.cells thickened (and pressed 
invard ?) . Dimension ·Cf. the table on p. 22. 

From the remarks in literature it ~cannot be decided whether the 
forms cited above do not show the same features. 

Localities: Southern Bohemia, Pisek (pond Horni Novy, 375 n1. 
aJbove sea level, half flooded H ypnaceae on the margin of the pond~ 
pH 6,5-6y7; hitherto in one specimen QIJlly, probably a chance find); 
Switzerland, Kt. St. Gallen, Ragaz, "Graue Horner" [lake Rundho.cker
see, 2350 m., pH 6,7] ,'~) very rare. 

2. var. minor RouBAL. Fig. nostrae 9-10. 

C. Hornavanense GVTW. var. mino'r nova, RoUBAL, J., 23., p. 54, pl. 6, fig. 8. 
Syn.: ?C. spec., SCHMIDLE, W., 26., p. 41, pl. 2, fig. 10. 

Cells on an average slightly smaller than in the tyrpe. Apex more 
or less plane, without incision at the apex or with incision only indicated. 

ROUBAL's variety (1. c., fig. nostra '9) differs from the type only 
by the co1nplete reduetion of the incision at the apex. A-ccording to the 
author's report in litt. the greatest in1portance has to be attached to 
this .characteristic. The variety is perhaps related to some forms of 
C. botrytis var. mediolaeve W. WEST (cf. further on, Section IV /1). 
For the dimensions see the table on ;p. 22. 

C. spec. SCHMIDLE (1. c., fig. nostra 10) differs again from the 
type by the reduction of the incision at the apex. SCHMIDLE does not 
speak of this incision even in his diagnosis (l. c., p. 41). For the rest 
the differenee from the type (and perhaps also from RouBAL's form) 
is given in two sentences of the diagnosis, which GUTWINSKI did not take 
over, though he .considered C. spec. SCHMIDLE identical with his s:pecies: 
"membrana scrobiculata (scrobiculis n1agnis in series obliquas et rectas 
ordinatis) et media in semicellula verrucis e 3 majoribus ornata"; but 
in SCHMIDLE's drawing the regularly arranged "·scrobiculae" seem to be 
somewhat styli:sized, and the described central sculpture from a frornt 
view is not figured at all. 

*) quoted from MESSIKOMMER, E., 20., pp. 237-239, in which also further 
details are given. 
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By these features, which may be compared by referring to the draw
ings, RouBAL's variety corresponds on the whole to SCHMIDLE's C. spec. 
[compare fig. nostram 10 with the drawing in the ROUBAL's fig. 8 (1. c.) 
not reproduced in the present paper]; though it is a little narrower and 
has lower verrucae, yet these two features are very varia:ble in the 
species. The diagnoses of the two forms agree also in the main cha
racteristics. 

As neither RouBAL's nor SCHMIDLE's drawings permit a more .certain 
decision, the placing of both forms remains uncertain. For the placing 
it would also be necessary to ascertain by reference to more numerous 
material whether the reduction of the incision at the apex is not a 
chance modifi.cation. 

Localities: Bulgaria, Pirin planina (region of the Vlahina Lake, 
2230'----2290 m. above sea level, and of the Papas Gj6l) (RouBAL); North
ern Sweden, Pite Lappmark (Hornavan Lake), 425 m. above sea level 
( SCHMIDLE) . . 

3. var. mirabile RUZI·CKA nov. var. Fig. nostrae 26-34. 

Verrucae strikingly semiglobular, surrounded at their base by se
veral secondary granules; in a view perpendicular to its base each ver
ruca seems to break up into a group of some 4-8 coarse punctae si
tuated in the angles of an irregular polygon. The punctulation of the 
cell wall between the verrucae, in the middle ,of the semicells and on the 
apex is also strikingly coarse. Semicells elliptic in a vertical view, an
gularly rounded in a side view. For the dimensions see the table on p. 22. 

In specimens where the secondary granules are but little developed 
(fig. nostra 29) the structure of the verrucae does not differ at all from 
that of some of the forms of var. dubovianum (cf. Section I/5). It is 
easy to overlook the series of flat verrucae above the isthmus in the 
.closely punctulated cell wall. The cell wall is in the basal angles of the 
semicell and at the ap~x usually a little thickened. 

Compare also fig. nostram 33 with the drawing in SCHULZ, P., 28., 
p. 130, fig. 22a (fig. nostra 22). 

L o ,c a lit i e s: Switzerland, Kt. St. Gallen, Ragaz, ,Graue H,orner" 
(lake Rundhockersee, 2350 m. above sea level, pH. 6, 7) ,*) rare. 

B. Group "dubovianum". 

This group includes a number of forms unusually variable in shape, 
dimensions and sculpture. I divide it into three varieties, which, how
ever, merge so gradually into each other that serious objections can be 
raised against their independence from ea.ch other. 

The forms of this group see-m to be distributed at lower altitudes, 
in an alcalic as well as in a moderately acidic environment. 

*) quoted from MESSIKOMMER, E .. 20., pp. 237-239, which see also for further 
data. 
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4. var. mesoleium (NORDST.) RUZHJKA nov. comb. 
16-17, 66-70. 

Fig. nostrae 

Syn.: C. Botrytis (BORY) MENEGH. f3 mesoleium ·nov. var., NoRDSTEDT, 0. et WITT
ROCK, V., 22., p. 27 (pro parte), pl. 12, figs. 2a-c, 2a'. 

The cells, on an average smaller and narrower than the type, up to 
one and a half times larger than broad. On each side of the semicells 
(not counting the apex) about 12 to 15 undulations. Verrucae smaller 
than in the type. Punctula tion of the cell wall often very fine. Cell wall 
in the middle of the semicells slightly thickened and pressed inward. 
In a side view the semicells are ovoid with a flattenend ape:x. In a ver
tical view the cells are elliptic, without protuberances or with only small 
protuberances (NORDSTEDT). 

Within the variety occur several forms which distinguish them
selves especially a) by the different shape of the incision at the apex 
(NORDSTEDT, L c., fig. 2a', fig. nostra 17) ; b) by the different develop
ment of the protuberances (NORDSTEDT, l. c., fig. 2b, fig. nostra 16) ; 
c) by the punctula tion of the cell wall. 

I have to mention that there is a great discrepancy between NoRD
STEDT's statements (l. c. p. 27) of the length and thickness (but not 
of the breadth!) and his own drawings (cf. table of dimensions on p. 22). 
When we complete NORDSTEDT's drawings to whole cells, the difference 
in their lengths compared with the statements in the text amounts to 
20%. This dis.crepancy can be explained only by assuming that N ORD
STEDT figured other, longer forms than the ones he measured; also at 
Pisek I found both forms mixed in one locality. NoRDSTEDT's shorter, mea
sured, but not figured forms I separate from var. mesoleium and place 
them in var. dubovianum (cf. Section I/5), into which they fit accura
tely by their dimensions (ef. table of dimensions). 

, L o c a 1 it i e s: Southern Bohemia, about 370 m. above sea level: 
Pisek (Sarlak Pond, pH 6,5-6,7), Razice (Rezabinec Pond), all in half 
flooded Hypnaceae in Car i ,c et u m at the margin of the pond, rare; 
Tyrol, "in rupibus ad· bad Comana" ( N ORDSTEDT) . 

5. var. dubovianum (LUTKEM.) RUZICKA nov. comb. et ampl. charact. 
Fig. nostrae 11--'14, 41-57. 

Syn.: C. Botrytis (BoRY) MENEGH. f3 mesoleium nov. var., NoRDSTEDT, 0 . et vVITT-
ROCK, V., 22., p. 27 (pro parte), rion pl. 12, figs. 2a-c, 2a'. 

C. Botrytis MENECH. var.?, DICK, J ., 2., p. 245, pl. 14, fig. 1. 
C. Dubovianum nov. spec., LUTKEMULLER, J., 13., p. 487, pl. 2, figs. 14-16. 
C. Hornavanense GUTW., MESSIKOMMER, E., 14., p; 3'43, pl. 1, fig . 4. 
C. Kjellmani WILLE var. grande WILLE, GRONBLAD, R., 6., p. 14, pl. 2, fig. 22. 

Cells on an average smaller than the type. On each side of the se
micells only about 8-10 undulations. Verrucae in a view perpendicular 
to their base rounded or more often rounded-polygonic. Cell, wall in the 
middle of the semicells thickened and pressed inward. In a side view 
the semicells are ovoid with flattened apex. In a vertical view the se
micells are elliptic, without protuberances or with small protuberances. 
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Var. dubovianum, too, is composed of a number of forms. I observed 
forms of different dimensions (·see below); forms with undeveloped or 
differently developed incision at the apex (fig. nostra 54, compare with 
fig. 17); forms with small protu'berances (fig. nostra 47, compare with 
fig. 16); forms with low verrucae, so that the margin of the cell seems 
almost crenated (fig. nostra 49) ; forms with series of verrucae at the 
base curved in an arc in the direction of the isthmus or in the direction 
of the B~pex, usually, however, these series are irregular; forms with 
the sculpture reduced to 3- 4 concentric series of verrucae, someti1nes 
also without series at the base (fig. 49); forms with the punctulation 
of the cell wall little distinct (DICK?) ; forms with the punctulation very 
coarse, where at their base the verrucae are surrounded with some 
4- 6 more or less distinct punctae (see below). All these forms are 
connected with the usual forms of the variety in a gradual series, and 
they cannot be counted independent forms. 

The dimensions are given in the table on p. 22. My data in the table 
are compiled on the basis of more than one hundred of measurings, 
and this is probably the reason for their wide a1nplitude. The apices of 
the variation curves for the most important data are at loiDg. = 72 Jl, 
lat. =55 )1, long.: lat. = 1,31 X. 

Var. dubovianum is probably considerably distributed and repre
sents the fundamental lowland type of the species. It is conneeted by 
transitions with var. janoviense (fig. nostra 44) and var. 1nesoleium. 
':Vith its larger forms it attaches to the tJ71pe, with the structure of the 
cell wall to var. mirabile. The forms Lutke1mulleri and ochthodeiformis 
approach C. obtusatum SCHMIDLE (cf. Secion IV /3). 

a) f o r m a L ti t k em tiller i. Fig. nostrae 11, 51- 54. 

The variation curves betray the existence of a smaller and shorter 
form with apices of the curves at long.= 64 )1, lat. =51 Jl, long.: lat. = 
1,20X. In all other respects this form does not differ at all from the 
others, and thus I do not regard it as a separate variety. It ist indu
bitably identical with C. Dubovianum LUTKEivi. (l. e., fig. nostra 11), 
but the •shape and position of the verrucae are far more variable than 
stated in the definition of this species. 

b) ? for m a Mess i k o m mer i. Fig. nostra 14. 
I think it probable that there exists still a form of dimensions above 

80 J1 X 60 Jl. This is indicated in the records of lVIESSIKOMMER (l. c., 
p. 343) as well as in my observations (cf. table of dimensions) ; but 
I had no opportunity to measure more than a few specimens of this 
larger form. 

c) forma ochthodeiforrnis n. f. Fig. nostrae 55- 57. 

The granules surrounding the verrucae are so enlarged that in a 
view perpendicular to their base the verrucae seem to break up into groups 
of 4-6 coarse punctae. In its sculpture it thus approaches var. mirabile 
(cf. Section I/3). This form is rare, and it may be a mere physiological 
modification. It is probably often mistaken for C. ochthodes NORDST. 
(cf. Section IV /2) . 
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R e m a r k s t o t h e F o r m s D e s c r i b e d i n L i t e r a t u r e. 

a) LUTKEMULLER's spedes (l. c., fig. nostra 11) has almost all the 
characteristic features of. C. hornavanense, especially the shape of the 
semicells, the undulated margin, the very distinct incision at the apex, 
and the sculpture. The author does not mention whether or not the wall 
is punctulated. The alga is the smallest form hitherto· known of C. hor
navanense, but the transitions to the type are quite gradual (cf. table 
of dimensions on p. 22). 

b) DICK's Cosmarium (l. c., fig. nostra 13) has so .characteristic 
a sculpture that it can hardly be separated from the other forms here 
listed, though the distinct incision at the apex and the punctulation of 
the cell wall were not figured by the author. DICK expressly points to 
the series of verrucae at the base, strikingly curved in crescent-shape 
against the isthmus. Sueh a curvature is frequent in var. dubovianurn 
(cf. fig. nostrae 12, 14, 50), though not a rule. 

c) GRONBLAD's alga (l. c., fig. nostra 12) has a somewhat reduced 
sculpture, the incision at the ape:x is, however, distinct. According to 
the author's report in litt. its cell wall is punctulated. C. Kjellrnani 
WILLE var. gran de WILLE (35, p . 43, pl. 12, fig. 33) is built differently 
(f. inst. the verru.cae above the isthmus in series perpendicular to the 
base). 

d) On NoRDSTE'DT's forms (1. c.) cf. Section I/4. F'rom the ratio of 
breadth and thickness given by the author we can deduce that those 
forms of NoRDSTEDT's which I place in var. dubovianurn had probably 
no protuberances. 

e) MESSIKOMMER's alga (1. c., fig. nostra 14) agrees with the other 
forms especially in sculpture and number of undulations in the margins, 
and belongs therefore rather to var. dubovianurn than to the type. It 
is, howeve-r, relatively large (see above). 

L o c a 1 i t i e s : Southern Bohemia : ponds in the neighbourhood of 
Treboii (LUTKEMULLER) ; Pfsek, often rn half flooded moss (mainly 
Hypnaceae) in C a rice tu m at the margins of eutro1phic and oligo
trophizing ponds at an altitude above sea level of 365-430 m., at 
pH 6,5~7,8 (f. inst. ponds of Sarlak, Maly Hfmovec, T1~ubka, Horn.i N ovy, 
Dolni N ovy etc.) ; Switzerland: Kt. Zurich, Wetzikon, "Bondlerstti.ck", 
Caricetum and ditches, 530m. above sea level, pH 7,2-7,4; Kt. 
Zurich, Effretikon, "Mtilizriet", between aquatic plants, 523 m., pH 7,4 
etc.;*) Kt. Schaffhausen, Schaffhausen, "Eschheimertal", in filamentous 
algae in ditches, also forms with rprotuberan.ces (fig. nostrae 47, 48), 
etc.; Tyrol (cf. Section I/4, NORDSTEDT) ; Southern Bavaria, 632 m. and 
370 m. above sea level (DICK); Sweden, Oland, pH over 8,0-8,5 
( GRONBLAD). 

*) quoted from MESSIKOMMER, E ., 14., pp. 3·32- 333, and 19'., pp. 509'--511, 
which gives also further data. 
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6. var. janoviense (GUTW.) RUZI·CKA nov. comb. 
18-20, 58___;65. 

Fig. nostrae 

Syn.: C. Botrytis MENEGH. var. janoviense nov. var., GUTWINSKI, R., 7., p. 52; pl. 2, 
fig. 4. 

C. obtusatum SCHMIDLE, forma, SKUJA, H., 29., p. 163, pl. 4, fig. 8. 
C. ochthodes NORDST., typus, DrcK, J., 3., p. 44'9', pl. 21, fig. 4. 

Cells on an average smaller than the type. Semicells trapezoid, with 
sides from the basal angles to the apex almost straight in outline, also 
the apex planed in outline, not convex. On each side of the semicells 
about 8 to 10 undulations. Sculpture conform with var. dubovianum. 
Cell wall in the middle of the semicells slightly thickened and pressed 
inward. In a side view the semi•cells are ovoid with flattened apex. In 
a vertical view the cells are elliptie. 

This variety · is distinctly related to the var. dubovianum, but tran
sition forms (fig. nostra 44) are rare. It is certainly not a mere terato-
logical change of the cell. . 

Var. janoviense is less variable than the preceding variety, espe
cially its dimensions are on the whole constant (cf. table of dimensions 
on p. 22). Divergences in sculpture described in var. dubovianum occur 
also in var. janoviense, especially the breaking up of the verrucae into 
punctae ("forma ochthodeiformis"). Very rarely I observed also forms. 
with a reduced incision at the apex, so that .the apex was scarcely visibly 
undulated (cf. GUTWINSKI, l. c., fig. 4, fig. nostra 18). 

a) f o r n1 a ·hybrid a n. f. Fig. nostrae 64, 65. 
The verrucae, at the margins of the cells dose under the apex fuse, 

the sides of the semicells are under the apex a little concave; thus the 
apex is outstanding . . In all other respeets entirely like var. janoviense, 
with which it often occurs together and into which it gradually merges. 

Remarks on the Forms Described in Literature: 
a) GUTWINSKI's variety (l. c., fig. nostra 18) must be placed accord

ing to certain important characteristics in the sphere of C. hornava
nense: margins of the cell undulated; verrucae in radiating series (fi
gured by the author in a vertical view only); coarse punctulation of the 
cell wall; a:pex and the middle of the semicells without verrucae. The 
isthmus is strikingly narrow. The apex is figured straight, without in
cision; but this is doubtful as the author's drawing is evidently inac
curate; cf. also the var. minor RoUBAL \(Section I/2). 

b) DICK (l. c., fig. nos1tra 20) determines hitS Co.smarium as C. ochtho
des NORDST. type, and appeals to WEST's drawing (34., p1. 98, fig. 2) ; 
this differs how.ever sufficiently from DICK's figuring, and besides its 
belonging to C. ochthodes is not unconstested. The shape of the verrucae 
and the sculpture exclude an identification of DICK's Cosmarium with 
C. ochthodes; on the contrary, they place it in the .sphere of C. hornava
nense. One semicell has a distinct incision at the apex, to which, how
ever, the apex of the second semicell does not correspond. As DICK placed 
his alga in C. ochthodes, we may conclude that he observed the breaking 
up of the verrucae into punctae as described in several forms in the 
present paper. 
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c) SKUJA's form (l. c., fig. nostra 19) differs essentially from DICK's 
Cosmarium only by the closer punctulation of the cell wall and by the 
inner series of verrucae being reduced. The incision at the apex is distinct. 
SKUJA regarded his form as a transition between C. obtusatum var. Be
anlandii W. et G. S. WEST and C. cymatopleurum NoRDST., so it is pos
sible that he, too, observed the breaking up of the verrucae into punctae 
which ·occurs in some forms of C. obtusatum (cf. Section III/6). 

Localities: Southern Bohemia, Pisek: quite frequently together 
with va.r. dubovianum in the same localities (cf. Section I/5) ; U. S. S. R., 
vicinity of Lvov (GUTWINSKI); Latvia (SKUJA) ; Germany: Southern 
Bavaria, about 800 m. above sea level (DICK). 

C. Group "alpinum". 

This group comprises the Alpine forms with developed protuberances 
and characteristic central sculpture. 

7. var. alpinum (SCHMIDLE) MESSIK. Fig. nostra 15. 
Syn.: C. quasillus LUND. var. alpinum n. var., ScHMIDLE, W., 25., p. 459,, pl. 16, 

figs. la, b. 

Cells •Smaller than the type. On each side of the semicells about 
9-10 undulations; verrucae flatter, incision at the apex little distinct. 
Above the isthmus is a sculpture composed of a group of verrucae, ir
regularly grouped on a circular plane; the individual verrucae have a 
rounded 'base. Cell wall in the middle of the semicell slightly thickened. 
In a vertical view .low, but distinct, p:rotuberances. 

The dimensions are given in the table on p. 22. 
In SCHMIDLE's drawing some main rCharacteristi.cs of c. hornava

nense can be seen, especially the ilncision at the apex; the apex. without 
verrucae ; the radiating 'S·eries of verrucae ·of the shape characteris·tic of 
the species; the punc'bulated cell wall. According to the te:xt (l. c., p. 459) 
also "formae rotundatae" occur in addition to the trapezoid forms; the 
shape of the semicells is thus just as variable as in the type; Therefore 
we have to accept without reservation MESSIKOMMER's (17, p. 125) plac
ing this Cosmarium in the sphere of C. hornavanense. 

From SCHMIDLE's drawing (l. c., pl. 16, fig. la) neither the side 
view nor the :shape of base and sinus can be ascertained. SCHMIDLE (l. c., 
p. 459) writes in his text: "ceterum ut in forma a:pud LUNDE[..L". Accord
,ing to this the characteristics listed do not differ either from C. qua
sillus LUNDELL or from the following forms from Davos. SCHMIDLE does 
not mention the structure of the sculpture. 

L o c a l i t y: Tyrol, Otzthaler Alps, 1900 m. and 2200 m. above S·ea 
level (SCHMIDLE). 

a) f o r m a d a v o si ens e n. f. Fig. nostrae 34--40. 
Sculpture above the isthmus composed of elongated, curved verrucae. 

The other minute verrucae are surrounded by .coarse punctae, and have 
in a view perpendicular to their base a more or less angular shape. In 
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a side view the semicells are almost rounded, with moderate protube
rances on the underside-. In a vertical view the cells are elliptic with 

· relatively high protuberances. 
Dimensions cf. table on rp. 22. 
In the Swiss material I found only spedmens with roughly semi

circular semicells (SCHMIDLE's "formae rotundatae" ?) . In the structure 
of the verrucae this form corresponds to var. dubovianum f . ochthodei
formis (cf. Section I/5c), but the verrucae are more minute, and in a 
vertical view more angular (fig. nostra 39). 

It is not exduded that this for m is so independent that it should 
be defined as a new variety. But because of the rarity of its oc.currence 
I had no opportunity to observe more than ten specimens, so that I have 
not sufficient material for judging of the variability. 

L o c a 1 it y : Switzerland, Kt. Graubtinden, Frauenkirch-Davos, 
"Wildboden", 1550 1n. above sea level, pH 7,2-7,3.*) 

D. Uncertain Form. 

C. Hornavanense GUTW. sec. SCHULZ. Fig. nostrae 21, 22. 
C. Hornavanense GUTW., ScHULZ, P., 28., p . 130, figs. 22a-c, 22a' . 

'Dhe ina;ccuracy of the drawings makes it diffi.oult to judge of the 
author's forms. The drawings figure two very different algae, whose 
divergence SCHULZ does not explain. 

SCHULZ's fig. 22a- c (fig. nostra 22) differs from C. hornavanense 
type especially by the different apex and hy the sculpture formed by 
semiglobular verrucae ; judging from the drawing this form is reminis
cent in many respects of var. mirabile (Section I /3; .compare fig. no
stram 22 with fig. 33). In a vertical and in a lateral view are '•figured 
extensive protuberances with unusually large verrucae. In a vertical 
view the semicells have very broad poles. 

Fig. 22a' (fig. nostra 21) differs again in quite different charac
teristics from GUTWINSKI's species, especially by the reniform base with 
the broadly rounded basal angles; from the text (l. c., p. 131) we have 
to assume that this form too has striking protuberances. The punctu
lation of the middle of the semicells is unusually coarse. When we take 
into aecount the i:naccuracy of the drawing, thils form is reminiscent of 
var . dubovianum (Section I/5), but it is considerably larger (cf. p. 22) . 

It is a great pity that it is not possible either to place ScHULZ's 
form in the species or to e:xdude it from it with certainty. On the one 
hand it gives us an interesting record frmn the Pomeranian lowland, 
from S p h a g n e t a and therefore presumably from a strongly acidic 
environment, and on the other hand it is possible that it represents a 
form connecting the type and var. mirabile with the groups dubovianum 
and alpinum. 

The dimensions are given in the table on p. 22. 

*) quoted from MESSIKOMMER, E., 17., p. 70, where there are more data . 
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11. Excluded Forms. 

1. C. subochthodes SCHMIDLE var. majus SCHMIDLE. Fig. nostra 25. 

C. subochthodes SCHMIDLE var. majus ScHlVIIDLE, n. var., ScHMIDLE, W., 26., p. 36, 
pl. 1, fig. 51. 

GUTWINSKI regarded this Cosmariun1 as conform with his species 
(cf. Section I/1). I cannot share his oprnion.· The differences between 
the two Cos1naria are very important (compare fig. nostram 25 with 
figs. 1- 3). SCHMIDLE's form has the semicells broadly ovoid with broadly 
rounded basal angle,s, so that the greatest breadth of the semieells is 
in about one third of their length; the shorter form of this Cosmariun1 
(1. c., p. 36) has even "semiceUulae late ovales"; the base is reniform; 
the apex is nar~ow and without incision; the verrucae are semiglobular, 
minute, and fairly far apart from each other; there are 19 verrucae on 
each side of the semi,cell; the cell wall is "colorata"; in a vertical view 
the cell is relatively broader (1,50X against about 1,85X, cf. p. 22) 
and the poles are broadly rounded. 

In my opinion there is only one possible conclusion from a com
parison of these chara.cteristics with the description of C. hornavanense 
(cf. Section I/1): the two Cosmaria are two entirely different species. 

2. C. Hornavanense GUTW. 'Sec. l\IIESSIKOMMER. Fig. nostrae 23, 24. 

C. Hornavanense GUTW., MESSIKOMMER, E., 16., p. 183, text fig. 1, pl. 7, figs. 87-89. 

lVIESSIKOMMER (1. c. p. 184) lists in detail the differences of his 
forms from GUTWINSKI's drawings (among others also the coarse, crater
shaped pores) and ascertains that these forms agree perfectly with C. 
subochthodes var. majus SCHMIDLE. There is nothing to add to the 
author's detailed eonclusrons. MESSIKOMMER's fig. 87 is reproduced in 
fig. nostram 23. 

In the Swiss material I could convince myself that also the details 
of the sculpture are 1quite different (fig. :nostra 24) : the secondary punc
tae are quite independent of the verrucae, do not border their base, and 
in a vertical view they do not form groups (cf. Section III/6). 

Therefore also these forms of MESSIKOMMER have to be excluded 
from the sphere of C. hornavanense GuTw. 

The dimensions of the forms of MESSIKOMMER and ScHMIDLE are 
given in the table on p. 22. 

Ill. General Remarks. 

1. Dimensions. 

When we .compare the dimensions given in the table on p. 22 we· 
arrive at the following conclusions: The typical forms are on an average 
larger, approximately 80- 100 11 X 70- 90 11, var. alpinum and the low-
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land forms of the group dubovianum are about one forurth smaller. A final 
judgement would be premature, partly because we do not possess a suf
ficient number of reliable measurings of some forms, and partly because 
the division is disturbed by the uncertain large form of SCHULZ from 
the Pomeranian lowland. 

l\1ore important than the absolute dimensions are their ratios, i. e. 
the ratio of the length to the breadth and of the breadth to the thi.ckness. 
The typical large forms are relatively wider and thi~ner; but the data 
given in the literature on the subject vary too much and for a final 
judgement a greater number of reliable measurings would be needed, 
especially of the th1ckness (chiefly the measuring of empty semicells 
gives often too low figures). 

In the same way as the absolute dimensions of the different forms 
merge gradually into each other so also do their ratios. Therefore the 
description of new forms or varieties distinguished only by their dif
ferent dimensions is possible only on the basis of the statistics of 
variation. 

2. Shape of the Semicells. 

Fro;rn Section I. the unusual variability of the .shape of the semi
cells from semicircular via subtrapezoid to trapezoid with outstanding 
apex is sufficiently clear. It is also important to keep in mind the eha
ra.cteristics which are preserved without change in all forms: the :sinus 
is always linear, deeply incised; the basal a:ngles are but moderately 
rounded, not too broadly, so that the broadest place of the semicells is 
near the base; the ape:x is always developed, but does not always fall 
within the general outline, and is never too narrow. 

The incision at the ape:x is very chara,cteristic of the species, and 
it is always more or less distinct. Where the apex is figured entirely 
without any incision (cf. fig. nostrae 9 and 18) in the literature, the 
re.cords are not quite dependable. The shape ,of the incision at the a:pex 
is very variable; as however the incision is not developed in one plane 
(it is formed by elevations at the ape:x), its apparent form depends also 
on the optics used and on the focussing. 

3. Vertical View. 

In a verUcal view the cells are elliptic, i. e. with the poles not too 
broadly rounded and with curved sides. It is rnot clear whether GuT
WINSK~ (8., p. 461) with the expression "semicellulae ... late tumidae" 
n1eant real protuberances or only the eonvex sides of the semicells. INSAM 
et KRIEGE:R (9., pl. 6, fig. 1) and TAYLOR (31., pl. 52, fig. 12, fig. nostra 6) 
did not figure protuberances in the type. Among the forms of the group 
dubovianum occur specimens without protuberances (fig. nostra 42 and 
others) and more rarely also with tra,ces of protuberances (fig. nostrae 
16, 48). In var. alpinum the protuberances f·orm a permanent charac
teristic (fig. nostrae 15, 38). 

In all varieties of the group dubovianum the cell wall is in the 
middle of the semicells slightly thickened and pressed invard. LUTKE-
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MULLER (13., p. 487) described this feature as follows: "E vertice ... 
membrana in medio marginis utriusque fovea praedita". This feature 
is rather variable and seems to depend on the turgor of the cell as it 
is marked chiefly in empty semicells. It has not yet been described in 
the typical C. hornavanense (cf. however the form re.corded in 
Section I/1a). Similar "foveae" occur also in other species, though they 
are rarely mentioned in literature. The taxonomic value of this feature 
is probably not great. 

4. Side View. 

GUTWINSKI (8., p. 461) informs us only generally of the shape of 
the tJllpe in a side view: "semicellulae ... cir.culares". In var. mirabile, 
near the type, we have really one approximately rounded shape of the 
semicells (fig; nostra 28). Also var. alpinum f. davosiense (fig. 
nostra 37) has rounded se1ni.cells with protuberances. In forms of the 
group dubovianum the semicells are more oval or ovoid with flattened 
ape:x (fig. nostra 45 etc., cf. also fig. 16). 

5. Colouring of the Cell Wall. 

In no form, which I have had the opportunity to see, was the cell 
wall coloured. With nitrogeni.c ferr.o-cyanide and hydrochloric acid it 
coloured only slightly and uniformly. 

6. Sculpture. 

The sculpture is formed by verrucae which narrow from the broad 
base and assume the profile of a higher or lower sinusoid. In some 
forms they are elongated into a roundedly conical shape (fig. nostrae 
1-3, 63), in var. mirabile they are strikingly semiglobularly convex 
(fig. 26, 30, 33), in other cases they may be quite low and flat (fig. 4, 
14, 49). But their ape:x is never abruptly flattened. 

At the margins the verrucae are so dose together that the margin 
of the cell appears undulatingly incised. When the verrucae are flatter, 
the rnargin wppears sometimes almost crenated, especially with inac
curate focussing or incorre,ct position of the cell under the microscope. 

The verru.cae form characteristic radiating series, which, however, 
below the upper angles sometimes lose their regularity; at the margins 
of the cell one sees here the tendency to form verrucae outside the series, 
so that the marginal undulation is sometimes doubled (fig. 2, 44, 70). 

A ·Characteristic feature is also given by the series of verrucae above 
the isthmus, parallel with the base (fig. 2, 52), or curved in an arc in 
the direction towards the apex (fig. 1, 44) or towards the isthmus (fig. 
12- 14, 50, 70) ; but most frequently the :series are very irregular. In 
all varieties specimens occur in whi.ch these series are reduced or com
pletely disappear (fig. 3, 4- 7, 49, 65). Under strong optics and still 
better in an oblique view we can, however, usually as·certain also in 
such cases unsuspected further series of verrucae. The verrucae in the 
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series above the isthmus have rarely an elongated shape (fig. 11- 13, 62). 
Sometimes the verrucae cover also the whole middle of the semi.cells. 

Below the middle of the semicells may s01netimes be observed a 
group of indistinct, flat verrucae (fig. nostra 44, cf. also DEFLANDRE, 
1., fig. 4). In var. alpinum this indication sometimes turns into a distinct 
sculpture, which suppresses or completely replaces the series of verrucae 
parallel to the base (fig. nostrae 15, 35). 

The whole cell wall is always covered with punctae, sometimes 
hardly dis.cernible under immersion (var. mesoleium), in other cases 
they are very coarse and striking (var. mirabile). The nature of these 
punctae has not so far as I know hitherto been examined by ac.curate 
methods. From the speeimens with specially well developed sculpture 
I conclude that they are granules or an elevated pore-apparatus, and 
that between them the cell wall is still covered with dense am.d very 
fine punctae (pores?; fig. nostra 50). 

In a view perpendicular to the base of the verrucae (best in a side 
view of the cell) their optical cross section wppears as an indistinctly 
delimited inscribed circle, in low and flat verrucae only as a lighter or 
darker spot; often only the different refraction betrays the e:xa.ct place 
of a verruca, which is so flat . that otherwise it disappears cmnpletely 
in the punctulation of the cell wall. This optical cross section is most 
frequently 4-6 sided with broadly rounded angles. This is the appear
ance of the verrucae under strong magnifi.cation especially in var. meso
leium (fig. nostra 69), often also in var. dubovianum and var. 
janoviense. 

When the sculpture of the cell wall is more distinctly developed, 
the base of each verruca is surrounded by several secondary granules / 
situated in the ai11gles of the 4- 6 sided spots mentioned. I often observed 
such a 'Sculpture in var. dubovianurn (fig. nostra 46), janoviense 
(fig. 61) and alpinum f . davosiens.e (fig. 39). When the secondary gra
nules are especially strongly developed, the ve-rrucae divide completely 
in a view perpendicular to their base in to a group of 4-6 punctae, ahd 
disappear themselves completely to the eye; only the refraction of the 
light betrays their outlines (fig. 57). I call such forms f. ochthodei
formis. 

The extreme development of the secondary gramules is current in 
var. mirabile; here the granules already resemble small verrucae. The 
large, semiglobular primary verf!uca.e change in a perpendicular view 
into groups of ·Sn1all secondary verrucae, which, with the use of im
mersion, seem to ·merge into lobate formations (fig. 29, 32, 34). 

In literature there is no remark on the details of the structure of 
the cell wall in the -type, from which we may conclude that its verrucae 
in a .cursory examination did not break up markedly into punctae. It is 
urgently needed to make ·similar observations also in the type to find 
out whether the structure described can be regarded as characteristic 
of the whole species. · 

In my opinion, however, the phenomenon described cannot be eva
luated ta:xonomically; it is probably common to several related spe.cies, 
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especially to C. obtusatum ScHMIDLE (cf. C. obtusatum SCHMIDLE, 
formae: DICK, J., 3., p. 449, pl. 20, fig. 15, MESSIKOMMER, E., 15., p. 123, 
pl. 2, fig. 12, and 18., pl. 11, fig. 11). The explanation of thi1S phenomenon 
may be sought in physiology. 

IV. Relations to Other Species. 

A so uncomn1only variable species as C. hornavanense neeessarily 
approaches in its extreme forms other species. I list here some of these. 

1. The typical C. bot r y t is MENECH. differs .completely from 
C. hornavanense by its general aspect, sculpture, and. minute granules 
situated far from each other; the margin of the 1cell is entire (cf. f. 
inst. "'01. et G. S. WlfJST, 34., pi. '96, fig. 1). But there exist several fonns 
of this species with an undulatingly incised margin and with radiating 
series of verrucae. Of these ·some forms of C. botrytis var. mediolaeve 
VI. WEST are perhaps related to GUTWINSKI's species. Cf. C. botrytis 
var. mediolaeve W. WEST, TAYLOR, W., 31., p. 251, pl. 52, fig. 7, a:nd 
C. subochthodes SCHMIDLE, SCHRODER, B., 27., p. 35 pl. 1, fig. 11, whi.ch 
WEST (34., p. 6) pla.ced also in var. mediolaeve. 

2. C. o c h t h ode s NORDST. differs from the typical C. hornava
nense in a whole number of features, but by curso-ry inspection it ap~ 
pears very similar to the var. dubovianum. As main differences we may 
list: in C. hornavanense punctae of second order are never found at the 
apex of the verrucae, but only at their base; the verrucae are smaller 
a-nd farther from each other; even when the verrucae are sometimes 
very low, they are never abruptly flattened (the ver:ru.cae of C. ochthodes 
are described by LtiTKEMULLER, 11., p. 557, cf. also 12., p. 68: "Verru
carum vertex planus, granulis ternis-senis subregulariter dispositis or
natus"); margin of the cell eut out in C. hornavanens.el more o:r less 
undulatingly, in C. ochthodes more or less crenated; in the literature 
on C. ochthodes the incision at the apex a:nd the series of verrucae above 
the isthmus are but rarely deseribed, and forms of this kind are not 
indubitable. The two species thus differ es.sentially in the details, but 
they are certainly related, a::nd some forms of both seem to he built 
a.ccording to the same plan. 

3. C. ob tu sat u m ScHMIDLE. Certain reduced and shortened 
forms of C. hornavanense var. dubovianum are very reminiscent of this 
s:pedes and transition forms also occur. For the closest possible relation 
argues also the ability to form secondary punctae at the base of the 
verrucae, which shows itself in some forms of each of the two species 
(cf. Section III/6). The two species can generally be distinguished from 
each other in a vertical view, where C. obtusatum has a very charac
teristi.c shape; sides only little curved, poles more broadly rounded (cf. 
f. inst. the drawing by LAPORTE, L.-J., 10., pl. 1, fig. 12). 

4. C. sub o c h t hod e s SCHMIDLE (non var. majus SCHMIDLE) 
seem·s also to be related to C. hornavanense. The connection is perhaps 
n1ediated by the form SCHMIDLE, 24., p. 75, fig. 26b, fig. nostra 8 (non 
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figs. 26a, c). Without the knowledge of the details of the sculpture it 
is not possible to decide this question from the drawings only. 

V. Conclusion. 

In judging of the forms described we have constantly to bear in 
mind the unusual variability of the species. vVhere I was able to examine 
a greater number of specimens, I always found that ea,ch variety com
prises a whole series of forms; even on the basis of several hundred 
observations I was unable to determine the limits between the different 
forms, and I regard them as not independent. Often of course one form 
only multiplies in a given locality and gives then wrongly the impression 
of an independent variety; also observations of only a few specimens 
can lead to this mistake. 

C. hornavanense is because of its variability and fluidity a most 
interesting object for studying. I am convinced that it is by no means 
a rare species and that it has a wide range of forms and a wide area, 
but that hitherto it has often been overlooked or wrongly determined. 

It was therefore one of the aims of the present paper to draw at
tention to this beautiful Cosmarium. 

Pisek, November 1948. 
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Table of Dimensions. 

Autho·r I long. ~.tilat. 1-t I crass. ft / isthm. ~~I long.: lat. , lat.: crass. 

C. hornavanense: 
1. Typus 

TAYLOR. 31. . 94-109 71-84 37-44 19-24 1,22x1) 1,95x1) 
GUTWINSKI, 8. 92-101 72,6-96,8 ? 22-28,6 1,13-1,25x1) ? 
DUCELLIER, 4. 90,4-102 73,5-90,4 ? 23,2-29 1,13 -1,23x ? 
INSAM et KRIEGER, 9. 87-91 73-75 39..:39,6 24-23 1,21x1) 1,89x1) 
DEFLANDRE, 1. 871) 72 1) ? 26,41) 1,21x1) ? 
? ScHMIDLE, 24. ? 86 ? 72 ? ? 30 1,20x1) ? 
a. Forma 
Ruzn'SKA 86-88,5 67,5-71 38,8-41 24,5 1,24-1,28x 1,73- 1,75x 

2. var. minor 
ROUBAL, 23. . 78,2-87 63,25-71,3 ? 23 1,21-1,27x ? 
SCHMIDLE, 26. 83 74 48,61) 3) 291 ) 1,12x 1,52x1)3) 

3. var. mirabile I I I I I I 
RuZICKA . 95-108 75-82 45-47 25-28 1,21-1,35x 1,66-1,80x 

4. var. mesoleium I 
NoRDSTEDT, 22. 75-851) 150-561) 351) 3) 20-231) 1,50x1) 1,57x1 )3) 
RUZICKA 76-88,5 , 55-65 34,5-37 20-22 1,36-1,45x 1,60-1,67x 

5. var. dubovianum · 
a. f. M essikommeri 
MESSIKOMMER, 14. 81,6 62 34,81) 21,4 1,32x 1,78x1) 
RUZICKA 80-82 61-65 ? 22-23 1 ,24-1,28x ? 
b. f. genuina 
RUZICKA 67-78 53-60 32-37,7 18-21 1,22-1,36x 1,57-1,72x 
GRONBLAD, 6. 72 57 32 191) 1,26x 1,78x 
DICK, 2. 64-72 52,5-55 ? 15,5 ! 1,27x1

) ? 
NoRDSTEDT, 22. . 60-68 48-54 28-30 22-24 1,26x2) 1, 76x2) 
c. f. Liitkemiilleri 
RUZICKA 55-68 46-55 29-32,7 18-21 1,19-1,30x 1,62-1,72x 
LUTKEMULLER, 13. . 52-62 43-50 26-28 16-18 1,24x2

) 1,75x1) 

6. var. janoviense 
DICK, 3. 781) 561) ? 16! 1) 1,39xl) ? 
SKUJA, 29. . . 68-71 52-54 ? 20-22 1,32x1) ? 
GUTWINSKI, 7. . 70 53 34 12! 1,32x 1,56x 
RUZICKA 69,5-75,5 54-61 33-35 19-22,5 1,20-1,33x 1,64-1,72x 

7. var. alpinum 
SCHMIDLE, 25. 65-64 52-53 343) ? 1,23x2) 1,54x3) 
a. f. davosiense 
RUZICKA 67-69,5 52-56,5 35-37~) 18,5-20 1,24-1,30x 1,44-1,54x3) 

8. forma incerta \ I I I I I · 
SCHULZ, 28. . . 84-108 70-75 . ?481)3) 25 1,32x2) 1,46x1)3) 

C. subochthodes I 
var. majus 

ScHMIDLE, 26. 112 80 I 53,31) ? 1,40x 1,50xl) 
MESSIKOMMER, 16. . 82-87 56-63 . 36,5-39,5 1) 20-21 1,42x2) 1,54-1,60x1) 
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1) computed from the drawing and from the magnifkation stated 
2 ) computed from the averages of the dimensions recorded 
3 ) the cell has low p1·otuberances 



Tab. I. 

1-7. Cosmarium hornavanense GUTW. 

1- 3. C. Hornavanense nov. spec., GUTWINSKI, R., 8., t. 8, fig. 28. 
4. C. hornavanense (SCHMIDLE) GUTW., INSAM, J. et KRIEGER, W., 

9., t. 6, fig. 1. 
5-6. C. tetraopthalmum var. pyramidatum STROM, TAYLOR, W. R., 

31., t. 52, fig. 12, 13. 
7. C. Hornavanense (SCHMIDLE) GUTWINSKI, DEFLANDRE, G., 1.1 

p. 1009, fig. 4. 

8. ? C. subochthodes SCHMIDLE. 

8. C. subochthodes SCHMIDLE, W., 24., p. 75, fig. 26b. 
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Tab. II. 

9~10. Cosmarium hornavanense GUTW. var. minor ROUBAL. 

9. C. Hornavanense GUTW. var. minor nova, ROUBAL, J., 23., t. 6, 
fig. 8. 

10. C. spec., SCHMIDLE, W., 26., t. 2, fig. 10. 

11-14. C. hornavanense GUTW. var dubovianum (LUTKEM.) 
ROZICKA nov. comb. 

11. C. Dubovianum nov. spec., LUTKEMULLER, J., 13., t. 2, fig. 14-16. 
12. C; Kjellmani WILLE var. grande WILLE, GRONBLAD, R., 6., t. 2, 

fig. 22. 
13. C. Botrytis MENECH. var. ?i DICK, J., 2., t. 14, fig. 1. 
14. C. Hornavanense GUTW., MESSIKOMMER, E., 14., t. 1, fig. 4. 

15. C. hornavanense GUTW. var. alpinum (SMIDLE) MESSIK. 

15. C. quasillus LUND. var. alpinum n. var., ScHMIDLE, W., 25., t. 16, 
fig. la, b. 

6-17. G. hornavanense GUTW. var mesoleium (NORDST.) 
RUZICKA nov. comb. 

16. C. Botrytis (BORY) MENEGH. f3 mesoleium nov. var., NORDSTEDT, 
0., et WITTROCK, V., 22., t. 12, fig. 2a-c. 

17. dtto, ibid., fig. 2a'. 
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Tab. Ill. 

18~20. Cosmarium hornavanense GTTW. var, janoviense (GUTW.) 
ROZICKA nov. comb. 

18. C. Botrytis MENEGH., var. janoviense nov. var., GUTWINSKI, R., 
7., t. 2, fig. 4. 

19. C. obtusatum SCHMIDLE, forma, SKUJA, H :, 29., t. 4, fig. 8. 
20. C. ochthodes NORDST., typus, DICK, J., 3., t. 21, fig. 4. 

21-22 ? C. hornavanense GUTW. sec. SCHULZ. 

21. c.· Hornavanense GUTW., SCHULZ, P., 28., p. 130, fig. 22a'. 
22. dtto, ibid., fig. ·22a-c. 

23-25. ? C. subochthodes SCHMIDLE var. majus SCHMIDLE. 

23. C. Hornavanense GUTW., MESSIKOMMER, E., 16., t. 7, fig. 87. 
24. dtto, detail skulpturae, orig. aut. 
25. C. subochthodes SCHMIDLE var. majus SCHMIDLE, n. var., 

8CHMIDLE, W., 26.; t. 1, fig. 51. 
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Tab. IV. 

26-34. Cosmarium hornavanense GUTW. var. mirabile RDzrCKA nov. var. 

26. Helvetia, Ragaz, Graue H1orner, Rundhockersee; e fronte. 
27. dtto; e vertice. 
28. dtto; e latere. 
29. dtto; detail sculpturae (e latere). 
30. I-Ielvetia, Ragaz, Graue H~orner, Rundhockersee; e fronte. 
31. dtto; e basi. 
32. dtto; detail sculpturae (e latere). 
33. Helvetia, Ragaz, Graue H~orner, Rundhockersee; e fronte. 
34. dtto; detail sculpturae (e vertice). 

35-40. hornavanense GUTW., var. alpinum ( SCHMIDLE) MESSIK. 
f. davosiense n. f. 

35. Helvetia, Frauenkirch-Davos, Wildboden; e fronte. 
36. dtto; detail seulpturae (e fronte) . 
37. dtto; e latere. 
38. dtto; e vertice. 
39. dtto; detail (e vertice). 
40. dtto; e basi. 
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Tab. V. 

41-50. Cosmarium hornavanense GUTW. var. dubovianum (LtlTK.) 

41. 
42. 
43. 
44. 
45. 
46. 
47. 
48. 
49. 
50. 

RlJZICKA nov. comb. 

Bohemia, Pisek, Sarlak; e fronte. 
dtto; e vertice. 
d tto ; e basi. 
Forma transitoria. Bohe,mia, Pisek, Sarlak; e fronte. 
dtto; e latere. 
dtto; detail scu1pturae ( e latere). 
Forma. Helvetia, Schaffhausen, Eschheimertal; e fronte. 
d tto ; e vert ice. 
Forma. Helvetia, Schaffhausen, Eschheimertal; e fronte. 
Bohemia, Pisek, Sarlak; e fronte. 

51-54. dtto, forma Liitkemiilleri. 

51. Bohemia, Pisek, Horni Novy; e fronte. 
52. Bohemia, Pisek, Homi N ovy; e fronte. 
53. dtto; e latere. 
54. Forma. Bohemia, Pisek, Horni N ovy; e fronte. 

55-57. dtto, fonna ochthodeiformis. 

55. Bohemia, Pisek, Sarlak; e fronte. 
56. dtto; e latere. 
57. dtto; detail seulpturae (e latere). 
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Tab. VI. 

58-63. Cosmarium hornavanense GUTW. var. janoviense (GUT,V.) 
RUZICKA nov. contb. 

58. Bohemia, Pisek, Maly Hanove.c; e fronte. 
59. dtto; e vertice. 
60. dtto; e latere. 
61. dtto; detail sculpturae (e latere). 
62. Bohemia, Pisek, Horni Novy; e fronte . 
. 63. Bohemia, Pisek, Sarlak; e fronte. 

64-65. dtto, forma hybrida. 

64. Bohemia, l?isek, Sarlak; e fronte. 
65. Bohemia, Pisek, Maly Hanovec; e fronte. 

66-70. C. hornavanense GUTW. var. mesoleium (NORDST.) 
RUZICKA nov. comb. 

66. Bohemia, Pisek, Sarlak; e fronte. 
67. dtto; e vertice. 
68. dtto; e latere. 
69. dtto.; detail sculpturae (e latere). 
70. Bohemia, Pisek, Sarlak; e fronte. 
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