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INTRODUCTION.

ON THE KNOWLEDGE OF THE FRESH-WATER ALGÆ
OF ICELAND.

IN earlier papers on the Botany of Iceland a number of fresh-

water algae are mentioned. These statements are of no great

interest nowadays, more especially as, in most cases, it is impossible

to identify the species mentioned with the species we have now to

take into account. Lauder Lindsay (1861) has, however, under-

taken, by means of the hterature to collect all he could about the

Icelandic flora up to 1860, and it is evident that he has given him-

self no Httle trouble, partly in finding all the extant literature, partly

in unravelHng the synonymics of the species.

On the basis of these studies he has compiled a list containing

89 species of algae, of which ca. 16 may be presumed to originale

from fresh water. The 7 of these species are Cyanophijceæ and the

rest Chiorophyceæ. Even the species mentioned by Lindsay are

not all easy to identify with the now recognised species, and there

is, of course, no guarantee whatever that the earlier authors have

determined the algae correctly. Lindsay himself is well aware of

this. A list of the Cyanophyceæ mentioned by Lindsay will be

found at the end of this work.

Regarding the literature prior to 1860 I refer to Lindsay's
work that, inter alia, contains a list of literature.

Lindsay, however, overlooked, in any case, two works on

Icelandic flora. Firstly Liebman's treatise "De islandske varme

Kilders Vegetation" ("The vegetation of the Icelandic hot springs")

1840, that demands a special remark as the algae therein mentioned

are illustrated in Flora Danica. Japetus Steenstrup had in

1839—40 been on a journey to Iceland, whence he, amongst other

things, brought home some algae samples from the hot springs.

Liebman examined the specimens and described 3 new species,

17*
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viz : Siiluvriizijiid Uicnudrnin, S. .hiprli and Scfiloiieind Chthonoplusies,

besides nu'iilioning OsviUalorid clajdus. and liiially a lusly red Oscilld-

torid whiili lu' considt'iTd lo he a new species giving it, however,

nt) nainr. Slci- iisl ru p' s samples are still exlant al llic Hotaiiical

Museinn. wliero I have had tiie opporlunity ol" examining llieni

ane\\ it was tlicn showii thai: —

Sciildntinii chlhonopldsles Liebin. (Fl. dan. lal). 2398,2) = Scylo-

ncmd inirdhilt' (Dillw.) Hornet

Sj)h(vro:ii<ja .hipcli Liebni. (Fl. dan. tab. 2399,i) — Hapdlosiphdn

Idniinosns ((>olin^ Hansg.

SphdTozip/a Ihcrmarum Liebni. (Fl. dan. tab. 2399,^) — Hdpalo-

siplion Idminosus (Cohn) Hansg.

Oscilldlorid clegans (Fl. dan. tab. 2517,2) — Sijmploca muscuriini

(Ag.) Gom.

Oscilldtorid sp. {riifescens Licbm. in schedula) = Schizothri.v cdl-

cicohi (Ag.) Gom.

Seeondly Flirenberg US43, in which is recorded 50 species ol"

Dialoms from Iceland.

Lauder Lindsay in a laler work (1867) mentions a number
ol llie algae, thai were comprised in his first treatise on the vege-

tation ol Iceland; he adds merely 9 species of Dialoms ol" which

the majority are marine or fossils, some are, on the whole, doublful

species. M'Nab(1867) mentions G genera of Diatoms from the hot

springs, without having determined the species.

Then a number of years passed without anybody, as far as I

know, contribuling anylhing to the knowledge of the fresh-water

algal llora of Iceland. Nol unlil 1(S93 when P. Hariol i)ul)lished

his: "(U)ntril)ution a l'étude des Algues d'eau douce d'lslande" in

which 10 sj)ecies of (Ajdnophijceæ, 24 species of Chlorophijceæ are

mentioncd. The same species are mentioned by É. Belloc (1894)

wilh the addition of 34 species of Desmidiaceæ and 7(5 species of

Dialomaci'iv, besides some varieties. The two latter algal groujjs

llariol did not deal with at all.

The nexl work of importance is by F. Børgesen (1898) who
treats of a collection of fresh-waler algae, brought home by A. Fed-
dersen. Børgesen mentions 5<S species of Desmididceæ, 27 other

Chlorophijceæ and one Fld(felldh\ whereas Didionuneæ and Ciidiio-

phija-d- are nol taken into consideration. In 1900 Rosen vinge
described a l'loridea thai ;^rew in a cave on Ihc \'estman Islands
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and over a well at OndverSarnes under the name of Rhodochorton

islandiciim.

In 1902 G. S. West gave a list of the species he had found in

a number of samples collected at the hot springs in Iceland by

A. W. Hill. He mentions 5 species of Chiorophyceæ and 16 species

of Cyanophyceæ. These are all mentioned in the present work. He
introduces a new species Aulosira thermalis which 1, however, must

assume to be identical with Hapalosiphon laminosiis (Cohn) Hansg.

(See below under this species).

The first information regarding the phytoplankton of Iceland

was given by Ostenfeld (1904). He examined a plankton sample

from a small lake in South Iceland and found that it contained 6

Chiorophyceæ, 1 Flagellate, 2 Peridineæ, and 6 Diatoms. This was

foliowed in 1906 by a treatise by Ostenfeld and Wesenberg-
Lund, "A regular fortnightly Exploration of the Plankton of the

two Icelandic lakes, Thingvallavatn and M\ vatn." For a whole year

the authors had plankton samples collected every fortnight in the

two lakes, having at the same time the temperature of the water

and atmosphere ascertained. With regard to Myvatn the result of

the investigation was that practically no phytoplankton was found,

excepting a few individuals of the genus Anabæna in one single

sample, but neither plankton Diatoms nor Chiorophyceæ were pre-

sent. (When I, in 1914, collected some plankton samples in Myvatn

there was a vigorous "water bloom" of^ Anabæna flos aqiiæ. Of this

see further under remarks regarding this species). In Thingvallavatn,

on the other hånd, a phytoplankton consisting of 8 species of Chioro-

phyceæ, 14 Diatomaceæ, 1 Flagellate, 1 Peridineæ was found, whereas

Cyanophyceæ were entirely lacking in the plankton.

Among works treating of Icelandic fresh-water algae those of

Helgi Jonsson (1911), dealing with Rhodochorton islandiciim, and

E. Østrup, who gives a list comprising 468 species of Icelandic

fresh-water Diatoms, many of which had not hitherto been described,

must be recorded. Furthermore scattered remarks on fresh-water

algae occur in treatises by Ostenfeld (1899), Helgi Jonsson

(1895 I and II, 1898, 1900, 1905, 1913) and Thoroddsen (1910).

ON THE COLLECTIONS OF CYANOPHYCEÆ MADE IN

ICELAND.

The material of the present work is collected by a number of

difFerent travellers. An essential portion of the specimens examined
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Nvere f^alluTcd by Helf^i .lonssoii (abbrev. II. .1.) diirin}^ his various

explorations in Ihe years 18^)4— 1915 in diverse parts ol" the island.

A nol nninii)ortant nuniber of speciniens were collecled by O la fur

Davidsson (O. D.), and the material collccted at the various hot

sprinj^s by .lapetus Steenstrup in 18^9—40 is momentous. More

oecasional are the algae rollections of C. H. Ostenfeld (C. H. ().),

O.Paulsen (O. P.), Th. Thoroddsen (Th. Th.), Hjalmar Jen-

sen (Uj. .1.), .lohs. Gandrup (.1. (i.) and Mogens Lund (M. L.).

(A nole of exchunation following the nanie of the collector denotes

thai I have seen and exaniined the specinien). In June—August

1914 1 niyself travelled in Iceland to collect fresh-water algae. I

landed al Sey{Msfj6r()ur 21 June and from there underlook a tour up

the FIjolsdalur, primarily via Egilsta(^ir, Vallanes and Hallormstac'^ur

along the soulh east coasl of the Lagarlljot lo Vall)j6fstat^ir and from

there 1 relurned via the norlh west coast to SeyiMsfjorfiur. From there

1 saik'd lo Akureyri, whence I journeyed via Hals and Ljosavaln to

Skiilusta<">ir at Mwatn. A i'ew days stop at Geiteyjarstrond permilted

a tri|) lo Xamuskard, Ihen via GrimstaQir (Sliitnes), Haildors-

stat^ir and Pvera I passed Uxahver and reached Hiisavik. Hcre I

had a stay of a few days to a^vait a ship to continue my journey,

bul a strong norlherly wind followed by rain and dense fog upset

my calculations and these days were practically lost. Then I sailed

lo Heykjavik, bul on the way the ship dropped into numerous

harbours, and at some of these the stay was so protracled Ihat 1

conld land and undertake coUections, for instance at Siglufjor(>ur,

isafjurnur, Slykkisholmur. From Isafjor5ur 1 \vandered over the

hills lo Flaleyri where again I encountered the ship.

Taking Heykjavik as a starting point I made two U\\)s viz: —
1) over tlu" pass Svinaskan") to Modruvellir, further over Geitaberg

and Grund up through Reykjadalur to Reykholt, from here to

NonMunga wilb a trip to Heigavaln through the Norc^lunga

forest and linally to Borg and Borgarnes, whence I relurned by

steamer lo Reykjavfk;

2) via .Mosfellslu'iAi lo I'ingveiiir, further on to Laugarvaln, past

Apavaln lo Kotstrond and Heykir, linally via Kolviciarholl back

to Reykjavik.

On the return journey I stayed for some hours al Veslmannaeyjar.

The whole of the present work has been carried out on the

basis of preserved material and Iherefore I have had the oppor-

tuiiily of studying the best preservation melhods for blue-green algae.
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Ali the usual methods have certain bad points so that the ideal

must be said to be woik on living material, in faet quite to avoid

preservation. 1) The dried material offers the advantage that the

algae retain the colour quite well and in many cases it is possible

to soak them out (in ammonia or lactic acid) so much that the

natural forms can distinctly be observed; but the softer forms, for

instance species of Anabæna never, however, assume the original

forms even with the most careful soaking out. 2) When preserved

in alcohol the forms and cell contents as a rule are very perfect,

their colours, however, are entirelj^ lost. 3) Formalin often pre-

serves the forms well, but frequently Strange granulations come into

existence in the cells and sometimes Cyanophyceæ become almost

irrecognisable in this fluid.

Therefore I shall recommend other investigators , wishing to

collect Cyanophyceæ in localities where an examination of the living

piants cannot be practiced to divide each sample into 2 parts, dry

the one and place the other in alcohol; it will then be possible

both to examine the colour of the plant as well as the form and

content of its cells and trichomes.

THE SYSTEMATIC CHARACTERISTICS WITHIN THE
CYANOPHYCEÆ.

The determination of Cyanophyceæ frequently causes consider-

able difficulty, especially when dealing with undeveloped specimens,

and in not a few cases a determination has to be given up. The

difficuities are most frequent within the Coccogoneæ, but this is

especially due to the faet that this group is greatly in need of a

revision. In the course of time a considerable number of species

have been recorded, among w^hich many will certainly prove to be

identical, and a comparative summary of the species lacks almost

entirely. An attempt at comparison was first made by Hansgirg

(1892) later by Lemmermann (1910). W. B. Crow (1922) has

written about the principles regarding a natural sj'^stem within the

Coccogoneæ, but I shall not go into this treatise here. Even within

the Hormogoneæ, in spite of the excellent existing revisions of this

group (Bornet et Flahault, Gomont) a determination is often

difficult.

The older systematists exclusively employed such characters

that simply could be observed either by macroscopic or microscopic
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cxaniinaliDii. In sliml, il was Ihc whole planls macrosoopic ap-

pearaint', colour, shape, consistence etc. further Ihe dimensions and

ramilk-ation ol llii' liireads and Irithomes, llu- ai)pearance ol" Ihe

shealhs, and linally if helerocysts or spores should be present, llieir

dimensions and general appearance.

Tilis melhod ol describing Ihe species altains its highesl per-

fection in Ho mel and Flahault's "Revision des Noslochacées

héléroevslées", and l'or these, the most perlectly developed of the

Cijanophficcd'. these features will also, in the main, be suflicient lo

characteri/e the species in (juestion in such a manner Ihal Ihey

can be determined Nvilh a certain amount of security.

Gomont, on the contrary, evidently felt this melhod of charac-

terizalion to be insufficienl as lo species belonging to the Oscillarieæ

and therefore attempted to find new distinguishing characters. He

inlroduced t\vo new methods Nvhereby to dislinguish Ihe species,

viz. by taking special nole of 1) Ihe apex of Ihe trichome, wilh

regard to its shape, especially as to whether il had a calyplra or

nol; 2) the reaction of chlor-zinc-iodine on the shealhs. The im-

portance of the former character was, lo begin with, dispuled in

various (juarters, bul novv cerlainly all will agree Ihal Ihe distin-

guishing characters derived from Ihe appearance of Ihe apex has

proved an added security in the characterization of the species.

Among the Oscillarieæ Gomonl (18*S«, p. 220 II) found Ihal

Ihe micro-chemical relations of the shealhs diflered in Ihe various

species, not only Nvithin Ihe greal generic groups, bul also within

Ihe individual genera. Therefore in his "Monographie des Oscil-

lariées" he uses Ihe reaction of chlor-zinc-iodine on Ihe shealhs as

a dislinclive character of Ihe species. Within this group a cutiniza-

lion of the shealhs seldoni occurs, therefore he, in Ihe main, only

needs lo consider 2 cases: — 1) whelher Ihe sheath becomes blue

when trealed with chlor-zinc-iodine or 2) ^vhelhcr il remains un-

slained.

Also this distinguishing character appears lo be an accpiisilion

to systemalism, i)ul a Iheorelical basis for its application is still

lacking, and this can hardly be obtained excepl by means of pure

cuilnrcs. A guaranlee is slill wanling as lo whelher or nol Ihe re-

action of chlor-zinc-iodine on the shealhs can vary during the de-

veloj)menl of the individual plant. I have reason to presume Ihal

Ihis is the case with fhifxitosiphon laminosns. wherc Ihe gelatinous

shealhs Ihat envelop f. aiuilxvnoiiJcs do nol colour with chlor-zinc-
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iodine whilst the sheats in f. typica are rather blueish if so treated,

and there is certainly no reason lo suppose that this case is unique.

Nevertheless 1 opine, that the introduction of the chlor-zinc-iodine

test is a great improvement which will certainly be of great import

in the revision of the Coccocjoneæ, that certainly is to be expected.

Later Giinther Schmid (1917, p. 342) has partly tested the

accuracy of the characters formerly employed and has partly at-

tempted to work out a new one. Within the individual species Giin-

ther Schmid proves the thickness of the trichomes to be very

constant, likewise he cites various observations from pure cultures

by Schindler and Pringsheim tending in the same direction.

The result of my observations is that in individual growths the

thickness is often but slightly varying, but if the same species is

obtained from different localities rather important deviations may

occur in this respect (cf. Gomont, Monogr. I, p. 287). Crow also

(1922, p. 86) adheres to the same opinion with regard to the size

of the cells of the Chroococcaceæ. However, there can certainly be

no question of various species on this ground, it is rather a case

of the individual growths being a "Clon" caused by the vegetative

reproduction of a single mother individual.

I am therefore of the opinion that the thickness of the trichomes

is not of so great an importance as a systematic character as Schmid

appears to consider.

It was evident to the old systematists that the characters based

on the colour might frequently be doubtful, but nevertheless such

characters were usually applied.

According to our present knowledge there seems to be a number

of different external conditions that can change the colour of the

blue-green algae viz. light and nutrition. Nadson (1908) demon-

strated how direct exposure to the sun could bleach Phormidiiim

laminosum so that it assumed a yellowish colour.

In a series of treatises Gaidukov (1902, 1903 MI, 1904, 1906)

demonstrated that the action of different coloured monochromatic

lights was able to cause certain blue-green algae (Oscillatoria sanda,

O. caldarioriim, Phormidiiim tenue) to change their colours, so that

they approached the complementary colour to the monochromatic

light used. Similar results were noted by Dangeard (1911) in re-

spect to Lynghya versicolor and Boresch (1919) respecting Phor-

midiiim foveolarum. But Boresch (1919) as well as Harder (1922)

have by means of culture experiments with a large number of species
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foiiiul Ihal only a \o\\ \)cri-cn[i\^c ol" Ihe s|)ec"ics iii (|iu'slion slunv

"rlmnnalif adaplalioii' iii dillerenl coloured lif^hts. Tluis Harder

(I. c.) Ibund that amoiig 50 species 2 only had Ihe slaled capacily.

Boresfh (H)ltl, \). 'M')) Ibund thai Ihe colour variations were due

to (hllerenees of Phycocyanin, whilst Chiorophyll and (>arotin were

not atleeled i)y llu' inonochronialic- hghts.

Boresch (1910), Magnus and Schindler (1912) and Schindler

(1913) demonslraled thai in Agar-cullurcs Ihe colours ol' llic hlue-

grecn algae varied when the nitrogen was exhausted, this pheno-

nienon lioresch nanied "StickslolTchlorose ". Quite a nuniher ol"

varying tints mighl appear under the chlorose. These observations

are also conlirnied by Maertens (1914) and E. G. Pringsheim
(1912, 1913).

Horcsch (1920, 1921) has l'urther proved that absence of iron

in the cullures produce siniilar chlorotic conditions as lack of ni-

trogen. Violet, brown or yellow tones and the transitions between

theni occur. With regard to the iron chlorose, Boresch further

proved that Ihe Chiorophyll and the Phj'cocyanin gradually dis-

appears from the celis so that linally only the Carotin remains.

The (juestion as to whelher such colourations of the Cijano-

phijceæ caused by cxternal conditions are to be met with in nature

to such an exlent that the use of colour as a distinctive feature in

the (Ajdnophijceæ is thereby precluded, is of great interest. Giinther

Schniid (1917) has already attenijjted lo solve this question, but

he arrives at a negative conclusion, in that he seems to consider

the conditions governing Ihe devialing colourations in the cullures

to be of such a descriplion that thev hardlv can be ibund to anv

appreciable extent in nature. I am of the opinion thai further in-

vestigalions must be awaited, and that for the present an altempt

should be made lo ascertain, more accuralely than hilherto, Ihe

colours in Ihe various species of the (jidnoplujccd- under varying

conditions in order thereby lo obtain a more reliable basis for Ihe

solution of this (piestion. For Ihe determination and ascerlainmenl

of the colours Gunther Schmid (I. c.) recommends Klinksieck
et Val et te: Gode des couleurs, Paris 1908, as a serviceable aid.

The references (Codex number) given in the syslemalic part of this

work refer to the book in (juestion. I nnisl add. that 1, in conlrast

to Schmid, have used the colours in a dry condition as all my
colour determinations have been made on dried malerial.

I have carried out a number of colour delerminalions by means



THE FRESH-WATER CYANOPHYCEÆ OF ICELAND 259

of microscopic examination of individual cells using an Abbes

camera lucida when comparing. I have exclusively used transniilted

light but it certainly would have been better at the same time to

have determined the colour in reflected Hght, that, for instance,

might be produced by a paraboloid condensor.

Se hm id (1917) intioduces a new distinguishing character for

the various species, viz. whether their Iricliomes in movement turn

to the left or to the right. According to Schmid this is supposed

to be absolutely constant in each species. But it can only be used

when living material is to band, hence in the determination of

collections originating from expeditions and the like it is absolutely

inapplicable. Therefore its practical importance appears to me to

be rather limited.

REMARKS ON THE INDIVIDUAL SPECIES MENTIONED BELOW.

In the following systematic list regarding species of Cyano-

phijceæ found in Iceland are included: — 1) all species personally

observed in samples from Iceland; 2) the species that in the more

recent literature are mentioned as belonging to the island.

The description as well as the illustrations and exsiccata which

may have been used to the determinations are cited under each

species. Thereupon follows a statement of the localities in Iceland

from where I know the species. I use the following abbreviations:

E. Icel. (East Iceland); N. Icel. (North Iceland); N.W. Icel. (North

West Iceland); W. Icel. (West Iceland); S. Icel. (South Iceland). These

abbreviations do not correspond to those used by Helgi Jonsson

(1912, p. 5) in respect to marine algae; therefore I shall quite briefl}^

mention what is meant bj^ the expressions which I have mainly

added because the same place-names often occur in dilferent parts

of the island and not because a special phyto-geographical difference

between these districts can be expected with regard to the fresh-

water algae.

When referring to East Iceland, I mean the country from Horna-

fjor9ur to Langanes; North Iceland extends from this point to Huna-

floi; N.W. Iceland is the great North-West peninsula; West Iceland

the country from the interior of Brei(Mfj6r5ur to almost the interior

of Hvalfjoråur; South Iceland the whole of the rest. In faet, it is

chiefly but the populated districts along the coast and the great

Valleys stretching inland that are as yet investigated. In the whole
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(»r tlu' vasl (li'sert and also lo a ^rrat i'xlnil iii llu' souIIutii regions

M) inaciH'ssil)K\ praclically iio alj^au have berii collecled.

l-'or every specirs tlu' arca is riirlhcrmorc i^iven i. e. ils dislri-

bulioii over llie worid as far as il is kiiown al llie |)resent iiioinent.

These statements aie based: — 1) oii llie iiiiormatioii oblaincd Ironi

De-Toni: Sylloj^e Algaruni ; 2) on tbe alj^oloj^ieal literalure al niy

disposal Ironi tbe time alter tbe (inisbing ol" tbis work (H)07). On
perusal ol tbis extensive literalure I have at tbe same time noted

what tbe autbors bave remarUed in respecl lo tbe babitat ol" tbe

individual species. I bave endeavoured lo luse all tbese items wilb

Ihe information contained in I)e-Toni (A. Forti) and in tbe mono-
grapbies, and il is inciuded among tbe remarks on tbe individual

species.



I. GOCCOGONEÆ.
1. CHROOCOCCACEÆ.

I. Gloeothece Nag.

Gloeothece confluens Nag.

Någeli, Gatt einz. Alg. p. 58, tab. I, G. fig. 1. Lemmermann 1910 p. 48.

S. Icel. Hafnarfjor5ur Stp.!

Area: Eur., Afr., N. Am., Iceland (West).

In the above-mentioned sample from Hafnarfj6r6ur a Gloeothece was
found the cells of which measured 6.6—10.1 /< in length and 1.9—2.2 /x

in thickness. Their dimensions tlius lie between what is stated as to

GL linearis and GI. confluens. I have decided to refer the form to G. con-

fluens because this is the older name; but practically it is undoubtedly
impossible to distinguish between the two species, which also seems to

have been Lemmermann's opinion (1. c).

Tlie slieath did not colour with Chior-zinc-iodine. Unfortunately
I have had no exsiccata of this species at my disposal.

De-Toni mentions (Sylloge Alg. V p. 61) that it is said to have been
found in Iceland by G. S. West, but I have not been able to discover

De-Toni's source.

Gloeothece pupestris (Lyngb.) Bornet.

Wittr. et Nordst. Alg. exsicc. Nr. 399.

Palmella rupestris Lyngbye: Hydrophytologia p. 207, tab. 69 D.

Gloeocapsa tepidariorum A. Br. in Rab. Alg. Nr. 221.

Gloeothece tepidariorum Lagerheim 1883 p. 45, tab. I, fig. 12.

E. Icel. Vallanes, among mosses, marshy place "^'/e 1914. Fljotsdalur,

dripping rock ^*^/6 1914. Sey6isfj6r5ur, among mosses in marsh (at 300 m)
^=^/6 1914.

Area: Ubiquist, Spitzbergen, Færoes.

This species grows on rocks, walls, among mossés, on earth and in

similar piaces; it seems to require considerable moisture in order to

thrive. Presumably it may be considered as a true aérophilous alga.

On growing in very dry piaces its sheatli becomes more or less brownish,

but this stage can hardly be considered as actual spores (see belowO.

Bornet was the first to realize that Palmella rupestris Lyngbye was
a Gloeothece (Wittr. et Nordst. no. 399), though the description and figure

in "Hydrophytologia danica" does not resemble the form in question

in any appreciable degree. The most conspicuous error is that every
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roll is (liMwii roiind. Prohably Monu'l. howevcr, has had at liis dis-

posal an oriKinal spccimcn whcreby lu' has nolcd thai I*, rupestris

aotually has elonj^alcd ci'lls and Ihcicloie must bo rcreni'd lo llu- j,'cmis

(ilocotlicce.

I.aj^eilu'im (1883 p. 45 daii-d not siibscribc to Hornets assuinption

and rcluscd to identily (llovocapsa Icpiilarionuii A. Hr. J^ab. Al},', no. 221)

witli I\ilint'lhi nipcstris Lynj^byc.

In llcrb. I.yn-^byc \ve liavf a spccimcn with tlic lolluwing inscrip-

lion in Lyn^byes hånd: "'Palniella nipeslris d. 4. July 1816 in nipibiis

udis earuindcnuiue lissuris ad Næss Norvegiæ, sat frequcns. C.inn delinca-

tione." If wc coniparc this with llie text in "ny(h-<)])IiytoIogia ", wc shall

scc that it is evidcntly just this spccimcn on whicli tlic dcscrii)tion was
based, and thc "dclincatio" in tpicstion not to bc foiind in thc herbarium

is certainly the fij'ure shown on tab. 69 I) in the book.

In thc abovc-mcntioncd sample a bluc-L(rccn alj^a with clonj^atcd

cclls and j^clatinous shcaths occurs. Thc latter are, howevcr, not idcntical

in all thc cells; sonictimcs they are almost non-strati(icd and somewhat
conflucnt, at times very distinct and with ])ronounced stratification. In

thc latter case the shcaths may be almost hyalinc. but are most Ire-

(jucntly brown and granulatcd. In thc first case they are most fre(|uently

somewhat ycllowish. Betwcen the various forms, howevcr, almost con-

tinuous transitions exist, and I therefore feel convinced that they all

bclon}^ to thc same species. It is just these various forms Lyngbye has

ligured in tab. (U) I). Fig. 2 chiclly rci)rcsents a mass of cclls with con-

lluent shcaths, whercas ligs. 3 and 4 show cell-lamilics with distinct and
brownish shcaths.

Hesides I have examined no. 221 in Rab. Alg. which is the original

spccimcn of Glnvocdpsa Icpidariornni \. Br. Ilcrc wc have a form with

clongated cells. distinct, stralilieti and entirely hyaline shcaths idcntical

with those which also were found, although in lesser numbers, in thc

s|)ccimcn in Hcrb. Lyngbye.
No. 3*)*> in Wittr. et Nordsl. is, in a way. a transition betwcen the

two above-nicnlioned exsiccala in that wc liere have — bcsides ccU-

families with hyaline, stratilicd sheath — sonic with stratilied brown-
ish shcaths.

Furthennore I have tested tiic reaction of chlor-zinc-iodine on the

thrcc aforc-mentioned exsiccala. In all threc cases I arrived al the con-
clusion that the absolutc hyaline shcaths slowly were stained faintly

bluish, whcreas the brown shcaths gave a rajiid and deep blue reaction.

Therefore it is undoubtedly the same species we have to do with
in lliesc thrcc exsiccala, and consecpiently this sjiecics should be namcd
(ilofolhrcr rii/xslris Lyngb., Hornet, wliilst dlocucupsa Upidarionuu must
be set up as a synonym. Ncither is there any reason to retain the
latter form as a variety as there is no dilfcrence in Ihc dinicnsions of
thr cclls or families in the Ihree exsiccala in question.

In this species cclls with brown shcaths have bcen considered as
spores Lagcrheim 1. c. Ilansgirg I'rodromus j). 1 3() . Il is probable that
the brown .shcaths may .serve as |)rotcction for the cells, but it seems
d<)ul)tful to me whclhcr such proiccted cclls can bc regardcd as spores.
That depcnds upon whclhcr cell-division can be cnccted in this form
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or whether the brown sheaths must first split and peel ofT bei'orc a

reprodiiction can take place.

II. Chroococcus Nag.

Chroococcus turgidus (Kiitz.) Nag.

Lemniermann 1910 p. 53. Kutz. Tab. Phyc. I, tab. 6. Wittr. et Nordst.

Alg. exsicc. no. 100, 250, 472, 699, 799. Phycotheca polonica no. l'.

Chroococcus tnrgidiis var. chalybeus Hauck et Richter Phycotheca uni-

vers, no. 145.

Chroococcus chalybeus Rab. Alg. Eur. no. 1144.

E. Icel. Rocky wall over which water was trickling Fljotsdalur ^Vs
1914.— N. Icel. Pond near Grimstaåir at Myvatn -^/t 1914. Brennisteins-

tjorn near Geitej'jarstrond (Myvatn) temp. 18*^. In plankton. — N. W. Icel.

Arnarfjorc)ur Belloc U894), Hariot (1893 p. 314).

Area: Ubiquist, Færoes, Novaya Zemlya, Lappland, Spitzbergen,

Greenland, Alaska.

According to literature this species is one of the most pronounced
ubiquists of the blue-green algae also in respect to its being able to

grow under highly varying conditions. Thus it occurs in bogs as well

as in lakes, in benthos as well as in plankton and as semi-aérophilous

alga on damp rock-walls. Bohlin (1901 p. 10) characterizes it as a

"sphagnophilous", and Reiter (1919 p. 183, 190) as well as Steinecke (1916

p. 24) incline towards the same opinion, whereas others, for instance,

KufTerath (1914 p. 262) considers it to be actually calciphilous (cf.

Steiner 1911 p. 5). The conllicting views are perhaps due to the faet

that we have not to do with a single species, but with several re-

sembling each other closely.

On examining a series of exsiccata and determining the colour of

the cell contents, the stratilication of the sheath and its reaction

to chlor-zinc-iodine, I have been able to distinguish a special form
which I suppose to be identical with Chroococcus turgidus var. uiolaceus

W. West (1892). I describe this form as a new species under the name
C. Westii. Microscopic examinations showed the genuine C. turgidus ex-

siccata to be of a colour which mainly corresponds to Codex no. 356;
in a few cases, however, the colour was obviously bleached in the

course of time. In one case only it was possible to get a somewhat
reliable macroscopic determination of the colour, viz. Hauck et Richter

Phycotheca univers, no. 145, in which a sufficiently "pure" sample was
found i. e. not containing other algae or impurity. The colour of the

plant-mass almost corresponded to Codex no. 326. In all the cases the

sheath proved to be absolutely hyaline and indistinctly or not at all

stratified. When treated with chlor-zinc-iodine it swelled more or less

or dissolved entirel3% at times it assumed a very faint bluish tone.

According to Virieux (1910 p. 335) the sheath should consist of

pectin substances. My investigations seem to prove that it at times

may contain faint indications of a cellulose-like substance.

Chroococcus Westii Boye P. n. sp.

Chroococcus turgidus var. uiolaceus W. West (1892 p. 741)?.
— _ . _ Schorler (1914 p. 16)?.
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III

Chmoioirns liiryitins vnr. diinidialns Mauck i-l Uirhlcr Phycolhcca

imiv. lut IS'J.

Phumcocciis tttniidiis Hal). Al;^. no. 104.

Chroococfiis celliilis s|)lia'iicis vel c prcssione imiliia plus iniinisvc

an^ulosis. sin-iulis vel l)inis. tornis vel (|iiaternis in familias consociatis,

sine teniimento 13—27 ii crassis. cum tc-^imi. 18—32 // crassis; Icfiii-

nuMito ita(|ue crasso, (lisliiule lamelloso. chlorozincico joduralo lulescenlc

vi-1 fiiscesceiite; contenlii oellulariim violaceo.

S. Icel. liainartjon^iir (Steenstriip)! — N. Iccl. Ski'iUislatiir (MNvatn)

a small pond lemp. li) " 'Vt 1914.

Arca: — En};l., (icrm.

Tilis species was formerly classed lof^elher with Chroococciis luniidiis

(Kutz.) Nag. from which, however, it is

casily distintfuishcd by \) ils coloiir which

is a pronounccd l)lue violet (Codex nr. 459

or 486), 2 its strongly stratified shealii,

3) and by the faet that its sheaths, when
Irealed with chlor-zinc-iodine. assumc a

yellowish or brown colour. the stratifi-

cation becoming at the same time still
Fiu 1 (^liroococcus \\'cstii

n. sp. ' X<JOO). more distinct.

In his (iiagnosis of C. lun/ idns v. viola-

ceus West does nol menlion anylhing at all about the stratilication of

the sheath, but this does nol necessarily imply the absence of same.

as the (liagnosis of C. Iiin/idiis admils of stratilication of the sheath. The
Iwo lirst menlioned synonyms are, in faet, to a great extent dou!)lful.

Willc 1914 p. 8 1 describcd a new var. subuiulaceiis which, according

lo his opinion, is dislinguished from var. violaceus West by smaller cells

and by living epiphylic on olhcr algae. The illustration (1. c. tab. I, tig. 1),

however. shows thai var. siihiuolaceiis Wille hardly can be included in

the new species C. Wcslii nob. as the sheath apparently lacks slialilicalion

entircly.

Hauck et Hichler Phycolheca universalis nr. 182 rclcr to Hab. ,\lg.

nr. 2033. I have examined Ibis sample, bul il is evidenlly a (|uile dillerenl

plant. Ihe cells haviiig apparently no slieath at all.

Chroococcus helveticus Nag.

West 1902 p. 24.').

'Mveravellir, on rocks and stones among Galothrix parielina var.

thermalis. lemp. 24^ (]

.\rca: Kur., Afr., Tromso. Xovava Zemlva.

Chroococcus macrococcus Kfitz. Hab.

Kutz, Tab. j)hvc. I tab. 2. De-Toni Sylloge Alg. V p. 8. Rab. Algen

nr. 921.

1% Icel. Among mosses in inundaled area al LagarlljtU. lem]). 16^

14. - N.W. Iccl. ArnarfjonVir Hariot 1 1893 p. 314), Belloc ^1894 p. 6).

.\rea: — Kur., Am. .\iistr.. l'jeroes, dreenland. Antarclic.
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This species is evidentl}' a form intermediate between the aérophi-

lous and the hydropliilous algae, in that it is often found among mosses

and on eartli or damp rocks, but not in dry piaces however. Thus
Coupin (1915 p. 52) also refers it to the terrestrial species.

E. Acton C1914 p. 444) has examined its cytology as well as the

structure of its cell-wall. She stales that it consists of alternating layers

of pectose and chitin, whereas cellulose is lacking. On the Icelandic

specimens the darker layers coloured brownish with chlor-zinc-iodine,

whilst in Rab. Algen, Nr. 921 the reaction was much fainter.

III. Aphanocapsa Nag.

Aphanocapsa Elachista W. et G. S. West var. irregularis Boye P.

n. var.

Strato irregulari, non libere natanti; cellulis magis confertis. Diam.

cell. 1—2 ,a.

E. I c el. Stagnant water in a branch to Grimså, Vallanes, among
Myriophyllum temp. 14*^ -^/e 1914. — N. Icel. Pond near Grimstaåir

(Myvatn)^20/.^ 14

This new variety which is closely related to Å. E. var. conferta W.
et G. S. West (1912 p. 432, pi. 19 fig. 1) is distinguished especially from

the latter by its larger and more irregular colonies which are not

free-floating.

IV. Gloeocapsa Kiitz.

Gloeocapsa atrata Turp.i Kiitz.

Kutzing Phj'c. germ. p. 151. Tab. phycol. I, tab. 21, fig. 4. Någeli

Gatt. einzell. Algen tab. I, fig. F. 1. Rabenhorst Algen Nr. 173.

S. Icel. Hafnarfjor(iur Stp.

!

Area: Eur., As., N. Am., Alaska.

Occurs on rocks. The sheath colours violet with chlor-zinc-iodine.

This reaction agrees with the Icelandic sample as well as with Rab.

Algen Nr. 173. On the other hånd, Rab. Alg. Nr. 1914 is, as already

mentioned by Brand 1900 p. 312, note)), a different form, according to

Brand a Gloeothece nipcstris. In this exsiccatum the sheaths do not

colour with chlor-zinc-iodine.

Gloeocapsa rupestris Kutz.

Kutzing Tab. phyc. tab. 22, fig. 2. Lemmermann 1910 p. 64. Raben-

horst Alg. Nr. 2030.

E. Icel. On dripping rocks Fljotsdalur ^^6 14. Ekkjufell -/t 1914.

Area: Eur., Afr., Am., Lappland, Spitzbergen, Greenland.

Chlor-zinc-iodine colours the sheath deep dark brown, almost black.

It is a pronounced aérophilous, petrophilous species.

The Botany of Iceland. Vol. II. 18
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Gloeocapsa Magma Rrrb. Kutz. var. Itzigsohnii Horn.) Ilansg.

Hansgirj* Frodroimi.s II p. 1 17 Zopl', Spallpnaiizt'ii lal). VII, ligs. 6—9.

E. Icel. Damp rocky-wall. Vcstdaliir lu-ar St'vt^i.slj6rr>ur */? 14.

Arca: Kur., .\in.

Accortliiig to niy microscopic cxaminations I dclcrmincd the co-

lour ol' llie shraths to corrcspond almosl fo (".odc.x nr. iVA. (>lilor-zinc-

iodinc coloiiri'd in .somc cases llu> oiilcrmosl lavers of the sheaths faintly

violet; in other cases no colouring scenied to take place.

Gloeocapsa alpina Nag.^ Brand eniend.

liiand. Hol. Cenlialbl. Vol. S.l 11)00 p. 224. Lemmerniann 1910 p. 67.

K. Icel. On more or less damp rocky walls, Fljotsdalur '^*^/6 1914.

Ekkjufell -/7 1914.

Area: Eur., As., Afr., Am.. La|)pland, Alaska, Greenland. Spilzbergen,

Antarctic.

A genuine aerophilous jietropliiloiis alga which often together with

other Cyanophyceae forms a dcep black coating on rocky walls in piaces

over which water is running diiring torrents of rain or diiring the thaw.

Lagerheim has found it on snow in mountain regions.

V. Aphanothece Niig.

Aphanothece microscopica Niig.

Nageli, Galtungen einz. Alg. p. 59, tab. I, fig. H. Lemmermann 1910 p. 70.

E. Icel. Bog at an elevation of 300 m, on moss. Seyi^isfjorcVir -",

«

1914. Former branch of Grimsa, among Myriophyllum. Vallanes.

temp. iA^ -^.; 1914. — N. Icel. Pool of water east of Skutusta(^ir,

temp. 21 ° '^7 1914. — S. Icel. Plancton from a small lake west of

Reykjavik Ve 1890 [C. H. O.)! Mud from dried-up lake bottom in a

"Floi" Grimsta^ir »^^/t 1905 vH- J;!

Area: Eur., As.. Afr., Am., Austr., Færoes, Greenland. Novaya-Zenilya,

Lappland, Alaska.

This species is frecjuently found in planklon, bul il is hardly any

genuine plankton organism. Its best habitats are rather in slngnant

water among mosses, Myriophyllum and the like. Has been found in

very cold as well as in the warmest climales and also in Al|)ine lakes

at extrcnicly high elevations Hi"d)el 1911 ]). 531 ; at 2306 m). Ils power
of adaptation seems Ihus to be very grcal if il aclually is the same
species which has been found in the various parts of the world.

In somc of the above-mentioned samples I have cxaminetl llie in-

flucnce of chior-zinc-iodine on ils mucilaginous coating, and repeated

examinations have shown Ihat this does not colour.

Aphanothece stagnina (Sprcng.i A. Br.

Lcnmicrmaun 191U \). 71.

A. Moorcana Harv. F.agerh. Wittr. et Nordst. Alg. exsicc. nr. 695.

A. prnsina A. Hr in Hab, Alg. Kur. nr. 1572.

Coccochloris slafjiiiiin S|)rengel, Linn. Sysl. vegelab. IV. 1 p. 372. (1827),
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E. Icel. (ireen lunips among washed up Myriophyllum, pond in

bog near Grimsa, temp. 16*^ ^^/e 1914. — N. W. Icel. IsafjorSur, Arnar-

fjordur, Hariot (1893 p. 315\ Belloc (1894 p. 6).

Arca: Eur., As., Am., Hawaii, Antarctic, Lappland, Færoes, Alaska,

Greenland.

The specimens found at Grimsa were fairly large, up to 3 cm in

diameter.

In close proximity to Sprengel's species Coccochloris stcignina, Al.

Braun (1863) placed two new species Aphanothecc j)r(isina and A. coerii-

lescens. A. Braun himself presumed it not improbable tliat both should

be considered as varieties of A. stagnina (Spr.) A. Br. Richter (1886)

examined these species and found that A. prasina and cocrnlescens could

not be kcpt apart and subsecpient authors agreed with liim on this point;

so that it ma}' be considered given that A. coenilescens = A. prasina.

I mysclf have examined the sample of A. coenilescens (Rab. Alg. Nr. 3)

cited by A. Br. and can confirm Richter's conclusions in so far as it is

impossible to distinguish A. cocrnlescens as a separate species or variet\\

A. prasina A. Br. is retained in the more recent algological literature

and considered occasionally as an independent species and at other

times as a variety of A. stacjnina. Al. Braun writes in Rab. Alg. Nr. 1572
the following: "Von beidcn (viz. A. prasina and A. cocrnlescens) durch
hellergriine Farbe, bestimmlere Abrundung der Massen und in der Gallerte

zerstreute Kalkkrystalle abweichend ist die åchte Coccochloris stagnina

Sprengel." At the same time he refers to Kiitzing Alg. aquae dulcis dec.

III nr. 29 as the type specimen. — Thus Al. Braun has 3 distinguishing

characters betwcen the two species, viz. 1) the colour of the colony,

2) its form, 3) whether il contains crystals of calcium carbonate or not.

Rabenhorst (Fl. cur. Alg. II p. 66, 1865) mentions nothing about crj'^-

stals, but adds a new distinguishing character between the two species,

viz. difference in size between the cells, i. e. presupposing those in A.

stagnina to be smaller than those in A. prasina. Richter (1886), however,

on the basis of exsiccata investigations, arrived at the conclusion that

no difference in size between these two species could be demonstrated;

he therefore distinguishes them by the three other characters, viz.

1) presence or absence of cr3'stals of calcium carbonate, 2) colour,

3) greater or lesser regularity and solidit)' of the colony. The latter

feature (solidity) is, however, a new character advanced by Richter, and
in certain authors this becomes later the principal distinguishing character.

Richter founds his statement on a "Hcrbarnotiz" bj' A. Braun which is un-

known to me. But there is an obvious discrepancy between Richter's words
regarding A. prasina in his treatise in Hedwigia (1886 p. 254) in which
he says: "Gallertklumpcn . . . aus mehreren Stiicken bestehend und leicht

zerfallend". and the inscription on the label belonging to the very sam-
ple which he deals with in the treatise (Phycotheca univers. Nr. 91). It

reads: „Kugeln von festerer Consistenz und rundlich-eckigem Umfang".
The specimens in the sample verify the last statement.

Lemmermann (1910 p. 71) is in accordance with Richter's statement
on the label of the sample when he, with regard to A. stagnina, writes:

"Lager mchr oder weniger kugelig, leicht in Stiicken zerfallend", and
with regard to A. prasina: "Lager . . . nicht so leicht in Stiicke zerfal-

18*
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k-iur . Finally did Tilden 11)10 j). :U). :{2) readmil llie dillViencc in

size betwcen tht' cells as a principal dislinj^uishing character which
agrees with the two exsiccata, she cites, viz. Fhyc. Bor. Am. Nr. 251 and
1302. On llie other li;ind, she (h)es not mention nnylliin'^ alxmt

crystals.

As \ve have scen, the varioiis authors do nol al all agree nol cven

with themselves II as lo the nianiu-i- in whicii Ihe two species ;or va-

rieties mav be separated.

In order to investigate liic characters more closely 1 have cxamined
all the exsiccata ol" the two species whicii I liavc been able lo get hold

of, and the results ol" Ihis investigation is recordcd in the i)resenl tMble.

In the firsl column mcasurements ol" a numbcr ol" cells from cach sanii)l('

are to be found. The numbers indicale the thickness of the cells. Iheir

length, on Ihe other band, I have not nicasured as it is very variable.

In the second column the external lorm of Ihe colony is described; ils

solidity could not be determined on Ihe basis of exsiccata. The third

column records the results regarding the determinations of the colour

of the colonies by means of Klinksieck el Valettc: Code des colours.

In the fouilli column is slated whether crystals (-[-) or not (-f-) are to

be found in the colony. In the liftb column Lemmcrmanns determi-

nations of the various samples are recorded, and in the sixth column
Tilden s. Finally in the seventh column the samples own designation

of the species. Almost all the exsiccata show about the same cell-dia-

meter except Phycothcca Bor.-Ani. Nr. 1302 which bas especially small

cells, and Hauck et Hicbter Phycothcca universalis nr. 193 which also

has rathcr small cells. In specimens from Iceland I found thai the size

of the cells iii tho individual thallus mav vary just as much as between
all of the examined exsiccata, viz. from 3,3—6,2 //. There is no noti-

ceable difference in the size of the cells between the two exsiccata which
A. Braun originally emjiloyed for Ihe establishment of the dilferences

between A. prasiiut and .4. stiujnina, viz. Bab. Alg. nr. 1572 and Kutz.

Dec. nr. 29. I therefore opine, like Bichter, thai this circumstance may
be disregarded as a distinguishing character.

If we now consider the other characters, we will lind that in some
cases they unile in such a manner in Ihe individual specimen thai it

might be determined either to A. slaf/niiut or var. pnisiiut, e. g. according

to Lemmermann 1910. In other cases the characters are mingled, so

that Ihe individual bas one character which agrees with .\. slagnina

and another agreeing with A. pnisiiut. This fad seems in ilself to indi-

cale that we have in reality to do with only one systematic unit and
not two as generally supposed since the time of A. Braun.

We will now consider the individual characters one by one. With
regard lo colour some variation is ap|)arenl in that some individuals

are brownisli, others more pure green, and olhers again having a bluisli

tint. The majority of Ihe s|)ecimens have a colour which almost corre-

sponds lo Codex nr. 326 or 330—33. A few are more brownish like

nr. 308 or :»04. whereas Wiltr. el Nordst. nr. 1596 a approaches nr. 352

whicii has a bluisli linl. The specimens collccled by me in Iceland

have exactly the same colour.
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Kutz. Alg. III nr. 29

Wittr. et Nordst. Alg. exsicc.

nr. 695

— — — nr. 794

— — — • nr. 1595 a

— — — nr. 1596 a

— — — nr. 1596 b

— — — nr. 1597 a

— — — nr. 1597 b

Phycotheca Bor.-Am nr. 251

— — nr. 1302

Hauck et Richter Phj'c. uni-

vers, nr. 91

— — — — nr. 193

Rab. Alg. Eur. nr. 1572

— Alg. Sachsens nr. 3 . . .

Specimens from Iceland . . .
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lNv<; pri'viously mcntionrcl p\sicc:it:i Kiil/ Div. nr. 2'.) ;m.l U:il). W'A. li")/^

lluTi' is l)ul :i vcrv sli^lil (iilViMi'iu-o in coloiir.

llu-sc riMiiarks du Ihc i-olours nnliirnlly :i|)i)l,v hul lo dricd iii:iUTi:iI.

:in.1 llu'iv is of ooiirse a slij^lU possibilily Ihnl Iho cxnmiiK.rK.n of livin,<;

piants mij-lil t^ivt- a (lillVrcnl result, llowcvcr. il is not prohablo as a

dilVoroiu-i« in llio livin^ staU' prcsuniably also would liavt- j^iven a dii-

loreiu-o in colour in Ihc dricd slate evcn iC Ihe dilVercnce would nol

have bcon the same.

As to the iircscnco or absence of cryslals it has lo be rcmaiked liiat

this condilion on llie whole must bc eonsidered as a poor systemalic

character as it varies to a j^reat exlent accordin^- lo the aj^e of the phint

and lurlhermore is absolutely dependent iii)on the cliemical nature of

the waler in which the al.-^a <iro\vs. The importance of this character

is in Ihe present case further im|)aired by the faet that I in A. lirauns

orit<inal si)ecimens of A. pmsina (Hab. Mg. 1572) found numerous small

crv'stals which under evolution of air were dissolvable in acelic acid.

\Ve have still the last distinguishing character betwccn the Iwo

species, vi/., the form of the colony. left. Already from the time when

A. Braun's original description appcarcd confusion has prevailed as to

the actual mcaning of the expressions. and later aulhors have addcd to

this confusion. I therefore consider it as granted that .1. prasinct and

.A. slaqiiina cannot be kepl apart on the basis of the form of Ihe colony.

Hence it ajipears to mc that none of the hitherto mentioned distinguish-

ing characters between the two species are of such a nature Ihal lliey

carry conviction as to the necessity of keeping the species ai)art. and I

have consecpiently set down A. prasiim A. Br. as a simple synonym of .1.

slaffniim Spr.j A.' Hr. It is possible that A. />m.s//nj represents the young,

vigorous, beautifully green colonred and not yet calci-encrusted specimens,

\\±ereas A. sUifinina represents the somcwhat older, more brownish co-

lonred and often highly calci-cncrusted si)ecimens.

VI. Coelosphærium Niig.

Coelosphærium Kiitzingianum Nag.

Nageli l.Sli) p. 54, tab. I. C. Lemmermann 1910 j). 81. 82 Hg. 2.

E. Icel. Stagnant water in a branch of Grimsa, among Myriophyl-

lum 'lemp 11" ^^le 1914. - N. Icel. Small pond, on decaying parts

of piants, GrimstatMr Mvvatn) -"/t 1914. - S. Icel. (irimsta.^ir. mud

from dried np lake bottom in a Floi ^^/i 1905 ,H. .1.)!

.\rea: V

It is diificult to slate the distribution of this species as it has been

constanlly confused with C. Xmjclianum Ung. {(iomphosplurriu Na'neliana

Lemm.,. This is, for instance, the case with De-Toni 1907. I'IOO,.

Nevertheless the two species are easily distingnishable in that C. Kiitz-

mqiamun is not provided with pseudovacuoles. whereas such are deve-

loped in C. Kæqelianum Ung. (Bachmann 1907 |). 63). This species is

a pronounced plankton form, whereas the former thrives best in mud

on the bottom among other algæ or aqnatic piants. I do not believe

that any sjjccimen of C. KiUzim/iaiium exists in any of the more pro-

minent collections of exsiccata.
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The form found in the three above-mentioned samples had very
small cells, ca. 2 /< or slightly larger. It consequently approaches C. mi-
niillssinuiin Lcmm. (1910 p. 81). The colonies, too, were slightly smaller
than in the typical C. Kiilzingianuin viz. ca. 26—28 jli.

VII. Merismopedia Meyen.

Merismopedia glauca (Ehr.) Niig.

Niigeli, Gatt. einzell. Algen p. 55, tab. I D., fig. 1. Lemmermann
1910 p. 85.

N. W. Icel. Botn in Geiii>j6fsfj6rc)ur, dried-up lake "g/t 1915 (H.

J.)! Same place, lake. -^/i 1915 (H. J.)! Arnarfjordur, Hariot (1893
p. 314), Belloc (1894 p. G). — S. Icel. Grimsta6ir, mud from "Floi" (2

samples) 30— ^1/7 1905 (H. J.)! Ibid. mud from dried-up bottom of a lake
in a "Floi" ^Vi 1905 (H. J.)!

Area: Ubiquist. Lappland, Færoes, Novaya Semlya, Greenland.

Not infrequently found in plankton, being, however, undoubtedly
a true bottom-form thriving best in mud on the bottom of lakes and
in streams with quiet water. It is capable of withstanding considerable
salinity of the water and exhibits.on the whole great power of adapta-
tion. According to Kolkwitz and Marsson (1908 p. 515) it should be
oligosaprobe.

At all the above-mentioned Icelandic localities where I have had
opportunity to observe it, it occurred in mud in more or less dried-up lakes.

Merismopedia tenuissima Lemm.
Lemmermann 1910 p. 85, p. 82 fig. 8.

S. Icel. Grimsta^ir. Mud from dried-up lake bottom in a "Floi"

^V^ 1905 (H. J.)!

Area: Eur., As., Afr., Am., Antarctic, Færoes, Greenland.

Occurs in the same piaces as the preceding species.

2. CHAMÆSIPHONACEÆ.

I. Clastidium Kirchner.

Clastidium setigerum Kirchn.

Lemmermann 1910 p. 97, p. 91 fig. 2. Hansgirg, Prodromus II

p. 125, fig. 38.

S. Icel. Holmså, temp. 14 " ^Vs 1914, on Cladophora and Oedo-
gonmm.

Area: Germany, Bohemia, Courland, Lappland.

In the above-mentioned sample I have only observed a few speci-

mens of this small rare species; but their appearance corresponded
exactly to the figures and descriptions quoted above.

The species has hitherto been found like the species of Chamæsiphon
epiphytic on various algæ especially on the genus Cladophora.
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II. Chamæsiphon A Hr. ti (iiiin

Chamæsiphon cylindricus \U>\v 1'. ii. sj). I"if<. 2.

(^h. j^()ni(l;iiij;iis sliiiio c\ linciricis, 2—2.5 // crassis, 11— 13.2 // longis,

rectis. ba.si non angustatis , (i<^. 2. a -d , vol l>rcvissimc slipilalis (fij^. 2, e),

viil«i() inaiiirulalis. inlerciiim supernc duoljiis f^onidii.s; vaginis achrois

a|)icc leniiihiis. ba.si incrassatis ; contcntu ccllulariini j^ranulato. Hpipliy-

lica in (".ladophora sp.

N. icei. On a lakc-niarj^in abovc Hi'isavik ^^li 11)14.

This species is most closcly relalcd to C (ifriraiiiis and ^'. iiiiiiinuis

^
'

Schniidle 1902 p. 62, tab. II,

fig. 3 . In dimensions it formsan
inlermcdiatc betwcen tlie two spe-

cies. I'^rom C. afririinus it is

chiclly distinguisbcd by llie shcath

not being tbickened at the apex;

fiiiibermore it is very rarely

providcd with any distinct stalk,

this being at anv rate never so

a

M

Fig. 2. Chantd'siphoii cylindriiiis

n. .sp. (X1200).

distinctly developed and so thin as in C ufricanus.

Chamæsiphon incrustans Grun.

Dc'-'lOni. .S\iloge Alg. vol. V p. 136.

N. Icel. Slutnes olF GrimstaLiir Mvvatn\ on leaves of moss ^^/i 1914,

tenip. 17'/2^. — .S. Icel. Holmsa, temp. 14^ on Cladophora. ^^'8 1914.

Area:— Eur., As., Afr., Am., Austr., Færoes, Spitzbergen.

This species seems to be distributed all over the world and is found

on a nuniber of various species of Algae, on Cyanophyceæ as well as

Chloroi)hyceæ. especially, however, on si)ecies of Cladophora. It has

been met with in stagnant as well as running water and seems even

able to thrive in brackish water. Fritsch el Stephens 1921 p. 61 .

Chamæsiphon curvatus Nordst.

Nordsl. 187« j). 4, tab. I, fig. 1—2.

W. Icel. Geitabergsvatn, on moss neai- the margin, lemp. 12''

Vs 1914.

Area: Fur.. As., .\iislr.. Novaya Semlya.

The form in (pieslion agrees in all respects with Nordstedt s species,

but il lacks the nnuilaginous coating which the figures (I. c.) seem to

indicale.
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II. HORMOGONEÆ.
1. OSCILLATORIACEÆ.

/. LYNGBYEÆ GOMONT.

I. Oscillatoria Vaucher.

Oscillatoria ppoboscidea Gom. var. Westii De-Toni.

De-Toni Sylloge Alg. vol. V p. 1 52.

O. prohoscidca var. West 1902 p. 245, figs. 28-30.

N. Icel. Akureyri, in hot springs, temp. 35 °—40 *^ ^Vt 1914 (3 sam-

ples); ibid., in hot spring "Ve 1903 (O. P.)! — W. Icel. Hveravellir, in hot

springs, temp. 24 ^—38 '^ C. (West 1902 p. 245). Stora Kroppar, stream

below laug, temp. 15° ^s 1914 (typica?). Reykholt, outlet from Skrifla,

temp. 25 ° ^/s 1914. — S. I cel. In stream from Great Geysir, mean temp.

about 40° C. (West 1. c). Reykjafos; in hot stream, temp. 35° ^^/s 1914;

ibid., in hot spring, temp. 32 ° '^/s 1914. Laugarvatn, outlet from laug,

temp. 36° ^Vs 1914. Reykjavik, Laugarne, temp. 35° ^/s 1914; ibid, temp.

40° -/lo 1896 (H. J.)!

This variety is only known from Icelatid where it, to begin with,

was found by West in samples from Hveravellir and Geysir. Later I

have myself found it at the majority of the hot springs I have visited

(frequently in temp. of 32 °—40 ° C). At Stora Kroppar only I found

in a sample from the stream below a "laug" some few trichomes of

same, but one might well imagine that these originated from the hot

spring. The variety I chiefly distinguished from the species by the greater

thickness of the trichomes. On the dried material faint constrictions

can be seen between the cells, but it is not by any means certain that

these could be seen on living specimens. It is not quite improbable

that var. Weslii in reality may possess so many distinctive features that

it could be placed as an individual species. This, however, I could not

do as I lacked the necessary material for comparison.

O. proboscidett does not belong to the common species, but its

habitats are to be found all over the world especially in Eur., Afr., As.,

Antarctic, Alaska. Therefore it is probable that it will prove to be an

Ubiquist. It has not been found in hot springs at other piaces than Iceland.

Oscillatoria sancta Kiitz.

Goraont, Monogr. II p. 209, pi. VI fig. 12.

E. Icel. Vallanes ^-/s 1893 (H. J.)! — N. Icel. Skutustat)ir, pool in

which a spring flows out, temp. 7° ^V? 1914. Myvatn near Geitey-

jarstrond, washed ashore ^^/7 1914; ibid., scpieezed out of Sphagnum

on the shore ^Vt 1914.

Area: All continents, Antarctic, Fr. Josephs Land, Greenland.

Has been found under highly varying external conditions: in water

(stagnant and running), on earth and rocks. In Iceland I have only

found it in the neighbourhood of Myvatn in a cold spring and on the

lake-margin.
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Oscillatoria limosa Aj^.

Gonionl. Mono««!-. II p. 210. |)l, VI, liJ,^ 13.

N. Iccl. Ski'itii.stai^ir. small pool in wliitli a sprin«^ llows out. Icmii|i.

T" ^V; 1914.— \V. ici'l Hvtravollir. lemp. 19 "^ C. Wesl 1902 p. 245).

— .S. Iccl. piiif^vi'llir. In Nicolasarj^ja on rocks. lemp. 3'/-' ° '^/'8 1914.

Apavatn. strcam willi lainl currcnl, lemp. 1
"^ ^^ s 1914. Lauf^arvaln,

s|)riii}4 at the eclgc of Ihe sliore, lemp. 12** ^^/s 1914. (Notice, Ihe lemp.

of tlic lake at hardly 1 in. distance 18".)

.\rca: l'bitpiist. Sj)itzbcrgcn, Lappland, Færoes, Greenland.

Tilis widely ranj^inj^ and common s])ecics is chiclly i'ound in fresh

water. whetlicr staj^nanl or ninning. Fre(|ucntly it has. Iiowcver, been

mel with on moist carth and in brackish water. West (1. c.i opines

havinj^ found Ihis species in a hot spring (49 "), but this is unicpie. Tilden

only (1910 p. (56; nientions that it is found in Iowa "in a sulphur spring".

What is mcant by a sulphur spring 1 cannot conceive, and no tempe-

rature is given. In Kolkwilz and Marsson Ihe species is placed as

/^-mesosa|)robe.

All the localities in Iceland. where I myself have found it, are identical

in that they all occur at the outlet ol' cold sjirings where conseciucntly

the temperature is low.
•

Oscillatoria curviceps Ag.

Gomont, Monogr. II j). 213. |)1. VI. fig. 14.

E. Icel. Vallanes ^s/^ 1594 h. J.)! - S. Iccl. EyiM.stjorn near

Reykjavik ^'r. 1896 (C. H. O.)!

Area: luir.. Am., Antarctic, Færoes. Greenland.

Seems to thrivc bcst in quiet water. hencc often in ditchcs and
thickets ot reed along lake-margins.

Oscillatoria anguina Bory.

Gomont, Monogr. Il j). 214, pi. VI, fig. 16.

N. \V. Icel. Hotn in Geirhjofsfjon'^ur, lake, lemp. 10" "'^,7 1915 (H. J.)!

Area: E)ur., Air., Am.

This easily recognizable species has not been found very oftcn and
always under highly varying exlernal conditions. It is mentioned as terrc-

strial Esmarcli 1914 p. 2(iij , is found in hot s|)rings and in stagnanl as

well as running water. In the Icclandic sample, consisling of mud from
the boltom of a small lake. it occurs but sparingly.

Oscillatoria irrigua Kutz.

(iomonl. .Monogr. II |). 218. i)l. VI, ligs.'22 23.

S. Icel. Strcandet near .\pavatn. current nol strong. tcmp. 4*'

^Vs 1914.

Area: Kur., As., Afr., Austr.. .\ntarctic, Spilzbcrgen.

Strange to say this species has not yet been found in America. It

occurs in stagnant as well as in running water and on moist rocks too.
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In the Icelandic sample it grows together with Oscillatoria liinosa among
Ulothrix and Zygnema.

Oscillatoria tenuis Ag.

C.omunt, Moiiogr. II p. 220, pi. VII, figs. 2—3.

N. Icel. Stora Gja on niud ^^/^ 1914.

Area: Ubiciuist. Fr. Josephs Land, Lappland, Beeren Eiland, Green-

land, Færoes.

O. tennis has a world-wide distribution and occurs under the most
varying extcrnal conditions. Besides appearing in stagnant as well as

running fresh water it has also been found in brackish water and hot

springs (40 '^ C. Borge 1906 p. 10). It often grows on moist earth, e. g.

at the Icelandic locality this being a lava creek at the bottom of which
a hot spring flows out.

According to Maertens (1914) it should need. a great quantity of ni-

trogen, and Kolkwitz et Marsson (1908 p. 51 1) class it as a-mesosaprobe.

Oscillatoria amphibia Ag.?

Gomont, Monogr. II p. 221, pi. VII, ligs. 4—5.

N. W. Icel. Botn in GeirljjofsfjorSur, lake at 200 m., temp. 8 ^ ^6/^

1915. (H. J.)!

Area: Ubiquist, Spitzbergen, Beeren Eiland, Greenland.

The determination of this species cannot be said to be absolutely

certain as I have not observed any curved apex; on the other band the

dimensions are in accordance.

O. amphibia does not belie its name, being found in fresh. brackish

(e. g. Schultz 1914 p. 23, West 1909 p. 243) as well as in thermal-water

(e. g. Fritsch 1914 p. 52, Borge 1906 p. 10) and showing thereb}' great

powers of adaptation to the physical and chemical qualities of the water.

It has, in faet, also been found in the coldest as well as the warmest
regions of the earth.

Oscillatoria brevis Kiitz.

Gomont, Monogr. II p. 229, pi. VII, figs. 14—15.

S. Icel. Laugarne, Reykjavik, 40 <* C. Vio 1897 (H. J.)!

Area: All continents, Antarctic, Greenland.

The specimen in question was first determined by J. Schmidt and
I have later revised the determination.

O. brevis possesses great power of adaptation. It is found in fresh

as well as salt water (var. neapolilana); furlhermore it appears as aéro-

philous alga on damp walls (Kaiser 1914 p. 146). Bohlin (1901 p. 73)

and Puymaly (1921 j). 190) have previously found it in hot springs. By
culture experiments Maertens (1914) arrived at the conclusion that it

needed considerable quantities of nitrogen in order to thrive well. This

is in accordance with Kolkwitz and Marsson (1908 p. 511) who place

it in their ecological sj'stem as a-mesosaprobe.
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Oscillatoria formosa Uoiy.

Gomont, Mono-^r. II ]). 230. \)\. VII. lij^. 16.

S. Icel. Reykjavik. Laii}^. Tcmp. 35 " ^s 1914.

Area: All continents. Anlarctic, Spitzbcrgcn.

An evidenlly cosmopolilan spcfics which also is l'ouiul uiulcr hij^hly

varying condilions. Il occurs in fresh as well as brackish water and
has several times been foiind in hol springs at a teni|)erature up lo

54 ** C. Borge 1900 p. 11). It secnis also capable oT growing more
or less aerophilous in that it is lound on earth (Esniarch 191 1 p. 2(55,

Moore and Karrer 1919 p. 304). It probably thrives hest in and on
mild. Piepcr (1915 has examined ils movements in connection with

the ligilt and finds that it shows positive phototaxis in weak light, ne-

gative in strong light. In a certain medium light the Ihreads turn at

right angles to the beams of light. In this Pieper sees an adaptation

by means of which Ihe algae always can obtain tlu" most favourable

illumination.

Aecording lo Kolkwitz et Marsson (1908 p. 511) il is a-mesosaprobe.

Oscillatoria numidica Gom.
Gonionl, Monogr. II p. 231. Guntlier Schmid li) 14 p. 129, fig. 4.

S. Icel. In stream from Great Geysir, mean lemp. about 40° C.

(West 1902 p. 245).

Area: Kur., Am., Afr.

This species has only been found five times in all. It was described

by Gomont on basis of material from the hot springs at Hammam-Sa-
lahin in North Africa. Later il was found by Tilden (1910 p. 81) in a

hot-house in Minneapolis, and Gunther Schmid (1914 p. 129, 1917 p.

352; found il in similar circumslances in the Hotanical Garden of Jena.

Finally it iias been found once more in Minneapolis, bul this time in

a small pool with coId water. Judging by the tindings in band it is

to be presumed that it is a species which requires a rathcr high tem-

perature in order to Ihrive well, bul anylhing definile can of course nol

be slated.

Oscillatoria terebriformis Ag.

Gomont, Monogr. II p. 234. pi. VII. flg. 24.

S. Icel. Reykjavik; Laugarne ^^ye 1895 .C. II. ()./!

Area: Kur., As., Afr., Anlarctic.

Coupin (1915 p. 56 considers this species to be a genuine thermal

alga. To be true, it has been found several limes in thermae, but just as

fre(|uently it has been found in countries where no thermae exist at all,

e. g., Denmark. .Swcden. Luxemburg, and even on Hoss Island 'W. and
G.S.West 1911 p. 2('>r)) in a pond where the temperature never exceeded

60 " F. Therefore I cannol agree with Coupin, l)iit iiiust refer il lo the

facultalive thermal algae.
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Oscillatoria beggiatoifopmis (Grun.) Gom.
Gomont, Monogr. II p. 235, pi. VII, fig. 25.

E. Icel. Nor6fj6r6ur, June 1894 (H. J.)! HalIormsta5ir; spring, temp.

3V2 ° "^/e 1914. — S. Icel. Nicolasargjå at Pingvellir; on rocks, temp.

SVa*^ ^Vs 1914.

Area: Hungary.

This species has only been found twice, viz. in the typical form by
Kalclibrenner near Zsivadreda in "aquas acidulas" and by Gutwinski

(1909 p. 541) "in uvidis muscosis in silva", but the latter adds "speci-

mina recta". The same applies in part to the above-raentioned Icelandic

specimens. As to dimensions, apex and granules on eacli side of tlie

transverse walls of tlie filaments everything is in accordance with Go-

raonts diagnosis; but the trichomes are often straight or more or less

irregularl}' curved. However, rather regularly spirally coiled trichomes

are also frequently found.

II. Spirulina Turpin.

Spirulina subsalsa Orst.

Gomont, Monogr. II p. 253, pi. VII, fig. 32.

S. W. Icel. Knararnes Vs 1905 (H. J.)!

Area: Cosmopolitan; Greenland.

This widely distributed species is strictly speaking a marine form,

and in the above-mentioned Icelandic locality it was, in faet, also found
in Company with other marine or brackish-water species, viz. Lyngbya
stagnina Kiitz., Nodularia Harveijana and Lyngbya lutea.

Spirulina labypinthiformis (Men.) Gom.
Gomont, Monogr. II p. 255.

N. W. Icel. Myri in Dyrafjpr5ur. Moist piaces near the shore ^^/s

1895 (C. H. O.)!

Area: Eur., Afr., S. Am.

The form in hånd is a Spirulina with a close spiral ca. 2 fi in dia-

meter. However, it is not quite excluded that we liere have to do with

a thin form of S. subsalsa. The species is stated to have been found

partly in brackish water, partly in hot springs.

III. Phormidium Kiitzing.

Phormidium fragile Menegh.) Gom.
Gomont, Monogr. II p. 163, pi. IV, figs. 13-15.

W. Icel. Reykholt, Snorralaug ^^9 1897 (H. J.)!

Area: Eur., Afr., Am., Austr., Antarctic.

In the above-mentioned sample the trichomes were 1.2 fi in dia-

meter, the cells almost quadrate and the apical cell acute-conical corre-

sponding to that in Gomont pi. IV, fig. 15.

The species has previously been found in hot springs, e. g., in Bo-

hemia (Hansgirg), in Italy (Meneghini) as well as in California (Borge
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11)09 p. 11) and iii Arj<entiiH> l'.or'^i- l'.MKl. p. '.!) IU«si(ics il has oricii

bcen found in hrackish waler and also in Irisii waUiv

Wlu'lhcr /'. Ilenniiinsii Lcinni. l'.Mt) p 124 artually can l)C di-

slin;*nislHMl from P. fhiiiilc doni is lii^^l'ly (|ncsti()nal)ie. Tlie sole dis-

linjinishin.U charaitcr. wliicli I can lind in Ihc dcscriplion. is the appea-

rance of llic shcallis whirli in llu- former are considercd to be lirm. in

the latter diflUient. Hnl siich a cliaracler can liardly he nlili/.ed here

as a basis of dislinction as numcrons species now have lirm, now dif-

lUient shealhs.

Phormidium luridum Kiitz (lom.

(ioniont, .Munu^r. II p. 10.'), pi. IV, li^s. 17, IS.

\V. Iccl. Hveravcllir, lemp. 38 " C. West 1902 p. 244).

Area: Kur., As., Am., Austr.

This species, which is only nicntioned from aboul half a do/.en lo-

calities, I have not been able to lind in Iceland. The main disUnctive

character, by means of which it can be dislini^nished from the olher

Ihin species of PJwrmidiiim, is evidently the ^'olour of Ihe Ihalhis. The

localities, on which it occurs, are ralher varied, so that it is dill'icult

to foini any opinion on tiie basis of the statements in Ihe literature as

to which conditions are most favourai)le for ils growlh. l'erhaps it will

ajipcar that this species has a wider liislribution in hot sprinj>s as we
now know. Laler it has been found in a hot spring on the Feejee Is-

lands, lemp. 59° C. (West in Gibbs 1909 p. 202.)

*

Phormidium laminosum Ag^ Gom.
Gomonl, Monogr. II p. 167, pi. IV, hgs. 21, 22. Ostenfeld 1899 p. 238.

N. Icel. Outlel from Uxahver. temp. 35 ^ and 42*^ ^^/i 1914.— W.

Icel. Oullet from "Skrilla" at Reykholt, temp. 25'' -'s 1914. Hveravcllir,

temp. 24** C. (West 1902 p. 245).— S. Icel. Reykjavik, Laugarnar, 40'^ C.

^'/lo 1897 (H. J.)! Ibid., ^6 1896 C. H. O. !

Area: All continents, Antarctic, Si)it/.bergen. Alaska.

To dislinguisii I*. Idminosiim from P. Iciuic is oflen allendcd wilh

consideiahk' dillicullies partly bccause Ihey are bolh possessed of extre-

mely thin Irichomes. parlly because llu- distinguishing characters cnnnot

ahvays be seen wilh sulficient distinclness. Therefore it has bcen ne-

cessary to leave a nuniber of sjiccimens undcleiniincd. allhough great

pains have bcen beslowcd on the tlctcrminalion.

From Iceland Ihc species is only known from Ihe hol springs, and

on that kind of localily il has a world-wide »lislribulion, and Hlenkin

(1914 menlions il togelher wilh lldpalnsiphon htmiiiostis as cosmojjolile

among Ihc tlu'rm(>|)hilous algae. l-urtluMmore il is also supi)()sed to

occur in cold fresh water, on moist rocks or between mosscs. Finally

Miss Bristol 1920 p. 59) has found it in a sample from cultivated soil

in Knghind.

In Iceland I have found it al Icmpci alurcs lying Ijclween 25 " and

42 ''. On the basis of lileralure il is dillicult to draw any conclusions,

as to the niaximum of temi)erature at which it is abic lo thrive, owing

to the fad thai oftcn but Ihc temperature of Ihe spring is stated without



THE FRESHWATER CYANOPHYCEÆ OF ICELAND 279

further statement as to whether the alga also actually grew in water of

this temperature. Howcver, in Tilden (1910 p. 97) \ve liave a deflnite

statement that it grew at 51 ^—5Q ^ C.

Phormidium tenue (Mehegh.) Gom.
Gomont, Monogr. II p. 169, pi. IV, flgs. 23-25.

N. Icel. Reykhus, S. of Akureyri, hot spring 480-50*^ ^^/V 1914 (2

samples). Akureyri, hot spring ^^/e 1903 (O. P.,)! — N.W. Icel. Reykhohir,

margin of hot spring, 20*^ in the algal layer. ^/t 1919 (H. J.)! — ^Y.

Icel. Hveravellir, in spray of small geysir, temp. 85 '^ C. (West 1902

p. 245). Stora Kroppar, laug, temp. 26*^ ^/s 1914. — S. Icel. Reykir, at

margin of hot spring. The temp. of the spring 100—102". Stp.!

Area: All continents, Antarctic, Fr. Joseph's Land, Spitzbergen,

Alaska.

In none of the above-mentioned samples have I found a bent apex
corresponding to the one in Gomonf^s tig. 25. Neither have I succeeded

in discovering such an apex in the exsiccata ciled by Gomont, Rab.

Algen nr. 268 and 1730. P. tenue is dislinguished from P. laminosiim

chiefly by the constrictions between the cells and the absence of gra-

nules at the transverse walls. In Iceland it has only been found at the

hot springs, and with certainty in water of a temp. at 26 '^— 50 ^. Wests
statement that it occurs in a small geysir at a temp. of 85 *' C. must
be received with every possible reservation in that the author had not

collectcd the algae himself; they probably grew at the margin of the

spring where the temp. was considerably lower.

For the rest the species has been found under highly varying con-

ditions, viz. in thermae, fresh water, brackish water, on earth; Miss

Bristol (1919) even found it in an old soil sample from 1868. This

sample contained comparatively much water, and she therefore considers

the species incapable of withstanding any longer period of drought.

Later the same author (Bristol 1920) has found that it is a very com-
mon occurrence in cultivated soil in England.'O*

Phormidium subuliforme Gom.
Gomont, Monogr. II p. 169, pi. IV, fig. 26.

W. Icel. Hveravellir, temp. 55^ C. (West 1902 p. 245).

Area: St. Paul (the Pacific), Algiers, N. Am. (Nebraska).

I have had no opportunity of observing this rare species. It has

only been found four times in all.

Phormidium angustissimum W. et G. S. West.

Journ. of Bot. 1897 p. 298.

G.S.West (1902 p. 245) mentions that he has found this species

in Iceland, viz. on the following localities:

"Hveravellir, in hot spring, temp. 55 ^ G. Also in spray of a small

geysir, temp. of spra}' 85 ^ C. In the stream from the Great Geysir,

mean temp. aboul 40 "^ C."

West makes the suggestion that this species is identical with P.

Treleasei Gom. Regarding this suggestion I cannot express any opinion
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as 1 have luul no ()|)|)orluiuly ol oxamininj^ NVost's malt'rial. lii Wests
dcsci'iption inlormalion conccrniii}^ thc relation of tlie sliealhs to chlor-

zinc-iodine is lackinj«.

/* (iiiinistissinniin iias. as far as I know, only becn found l)y G. S.

West and on varioiis localities: 1-^n^land, Al'rica, Antartlic rej^ions.

Phormidium Treleasei ('.om.

Gomont 1891) p. 37. Tilden 1910 p. 96.

N. Icel. Hrisey, 40° C. ^7 1898 II. .I.)! Uxahver, on silicious

sinter at tlie hot spring, tenip. 80°; but the waler does not reach Ihe

alf^ie ^^7 1914V — W. Icel. Kleppjårnsreykir, hver, ^g 1914 2 sam-

ples. — S. leel. Heykjafos, in hot stream, lemp. 35° '^8 1914?

Area: Arkansas (Gomont 1. e. , Canada (Tilden 1. c.).

The linesl development of this alga was seen in Ihe samjiles from

Klepjjjarnsreykir where il grew at a great boiling spring which had

deposited a metre-high mass of silicioiis sinter, on the lop of which the

waler now was spoiiting. Then il ran down over ecrlain parts of the

silicious sinter, whereas other parts of this remained dry. On the bol-

tom of the oullels J\ Treleasei formed inch-thick crusls being orange-

brown on the surface, blue-green deeper down. The lemj). of the waler
35° (",. But higher up on Ihe dry parts of the sinter which, however,

mighl be reached by the spray when Ihe s])ring was on the boil, the

alga was growing in the most peculiar manner. Here it formed thick,

carlilaginous, slratified crusts. The uppermost layer was brown; beneath

this appeared a rich blue-green layer which was followed by red and

brown layers thai became more and more greyish inwards presumably

because they gradually contained more and more silica. All the layers

were (|uile thin. and I could count in all aboul 40.

The various colours of the surface layers mighl |)erhaps be accounled

for on the basis of what we know of colour changes owing to the action

of the light in olher species. (Se inlroduclion p. 257). The ui)i)ermosl

layer, which has been exposed to the dirccl rays of the sun, mav pos-

sibly have been discoloured, hence the yellowish-browii colour. The
second layer ha<l presumably the natura! colour ol' the alga in thai the

intensity of the light here was so diminished tbat the colour did not

change. The green layer, however, acted as a lighl-filter lo the foUowing

layer which was thus illuminated with green light. Therefore il assumed

the comjjlemenlary colour and became red. The explanalion is, how-

ever, somewhal problematic. in thai no indicalion whalever exists of

this species belonging to tlujse wlio have "complementary chromalic

adaptation".

("lomont has, as far as I understand his description. had this species

in a similar form. In Ihese samples the sheaths, which were highly

diflluent, coloured inlensely with chior-zinc-iodine.

In the olher above-menlioned samples the alga rather resembled

P. hmuiiositin in ils mode of growth in Ihat it formed thin. membrnnous
layers on the silicious sinter wiliioul any stratilicalion and the leaction

of chlor /.inc-iodine was not so pronounced. However, 1 believe that

the mode of growth is lo a great extent dependent upon the external
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conditions and presumably other species of Phorniidiiim mav also occur

in a manner corresponding to that of P. Treleasei at Klepjijarnsreykir.

Tilden (1897 p. 194) describes siniilar formations in P. laminosiim. Never-

theless, I do not consider it to be quite excluded that it, in reality,

was P. Treleasei that was present. Judging by Tildens figure (pi. VIII,

fig. 8) the cells were
much too long for P. la-

minosiim, but of suitable

length for P. Treleasei.

To keep these two spe-

cies apart is, for the rest,

extremcly difficult. P.

Treleasei is only known
from hot springs.

Phormidium ramo-
sum Boye P. n. sp.

Ph. thallis ramosis

penicillatis, fluctuanti-

bus, laete æruginosis, tilis

0.1—1 mm. crassis; va-

ginis plerumque in mn-
cum amorphum diflluen-

tibus, chlorozincico jo-

duralo non coerulescen-

tibus; trichomatibus api-

cibus rectis, parallelis

vel varie intricatis, rectis

vel curvatis, 1.3—1.9 fi

crassis, cylindricis, ad

genicula non constrictis,

dissepimentis sæpe in-

conspicuis, articulis dia-

metro trichomatis 2—3-
plo longioribus, proto-

plasmate homogeneo vel

granulis pancis instructo;

cellula apicali rotundata,

membranam superne in-

crassatam præbente.

S. Icel. Laugarvatn,

Fig. 3. Phormidium ramosiim n. sp.

Tlialhis (natural size).

in outlet from a Laug, temp. 36 *^
^''/s 1914.

Reykjavik, Laugarne, temp. 35° ^/s 1914?

The colour of the dried thallus almost corresponded to Codex nr.

328. In the sample from Reykjavik a large number of Oscillaloria pro-

boscidea var. Westii occur besides the species in question, and this is

perhaps the reason why it has not on this locality assumed the

branched floccose form. In the sample from Laugarvatn its habit reminds

extremely of P. Rclzii Gom. f. fascicnlata Gom. 1893 p. LXXXVI, pi. IV,

fig. 1—2); but the trichomes are far

The Botanv of Iccland. Vol. 11.

thinner than in this species, so

19
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Fif,' 4.

Phormidiinu
ramnsum

n. sp.

Apices of 2

trichomes.

(X1800).

there can hardly W ;iiiy (|ucslion of :iiiy rlosc relationship. On llie

other Iland, tlu- liiclioiiu's aj^rec to soiiie exlenl witli lliose in /'. uririi-

ktlc West l'.)02 p. 248 ; howt'vcr. siich diirercnccs cxist

that I cannot tliink of identilVing the two species. Soine-

tliing similar applies to /*. Ininvaliiin Lemni. fl909 p. 189).

Phormidium Corium Ag.i (ioni.

Cioniont, Monoer. II |). 172, pi. V, lig. 1—2.

X. Icel. Hrafnagil, hot sjjrings ^^/s 1890 Hj. J.)! — \V.

Joel. Stiirlurcykir; siliceoiis sinter at hot spiing ^/s 1914.

— S. Icel. Geysir. Hlesi; margin of the hot basin Stp.)I

"Laiigarvas". Ncar the margin of northern s|)ring, temp.

= 100" C. ,Slp.)! Reykjavik, Laugarne iStp. ! Mun^arbak,
'-/9 1897 (H. J.)!

Area: Eiir., Afr., Am., Austr., Lappland, Alaska, Greenland.

Strangely enough this species is found in Iceland almost exclii-

sively at the hot springs, hardly in the hot water, but rather on the

margin of the spring. Otherwise the species is found on stones in

streams, on moist trunks and thatched roofs. Thercfore it is not ijuite

correct when Coupin il915 p. 57) refers it to the species which are

found exclusively in rapidly running water. However, Ihere is a possi-

bility that the species might be divided in various si)ecies.

The Icelandic specimens correspond rather closely to Gomont's dc-

scription and ligures. The apical cell, however, is as a rule longer than

that Jigurcd by Gomont. Almost identical apical cells are, nevertheless,

found in a sample in Herb. Lyngbye, determined by Gomont. 'Iherefore,

I have not hesitated in referring the specimens in question to Phormi-

dium Corium in spite of the slight deviation.

Phormidium subcapitatum Boye P. n. sp.

Ph. strato membranaceo, atro-æruginco, trichomatibus llexuoso-cur-

vatis, sæpe parallclis, læte ærugineis, 1.8—2.2 // crassis ad genicula leviter

constrictis, apice rectis. inlerdum attenuatis,

subcapitatis; arliculis diametro aniualibus vel

ad 3-plo longioribus, intcrdum granulis spar-

sis farctis; cellula apicali calyptram rotun-

datam vel depresso conicam jiræbentc; va-

ginis mucosis, chlorozincico jodurato non

coerulescentibus.

a

Y--

\V. Icel. Geitaberg. In soil in a potato

field just in front of the house ^/s 1914.

Fig. 5.

Phormidium siihcapilutitm n sp.

DifltTcnt forms of apices.

(Xl'iUO).

This species is one of the thinnest in which a calyptra is found.

In order to see it the finest Optical facililies are needed. The sj)ccies,

to which it is most closely related. is apparently P. iifricdiiiim Lem-
mermann 1911 p. 89j. This species, however, has slightly thiiiner tri-

chomes and its vaginæ colour with chlor-zinc-iodine; and, when it fur-

thermore is taken into consideration that P. alricanum was found in a

hot spring in Central-Africa. I think it justinal)le to set iip /', subcapita-

tum as a new sjiecies.
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Phormidium ambiguum Gom.
Gomont, Monogr. II p. 178, pi. V, fig. 10. Wittr. et Nordst. Alg. ex-

sicc. nr. 1 172.

N. Icel. Reykhus south of Akureyri; in outlet from hot spring,

temp. 40° ^Vt 1914. Namuskar^, hot spring, temp. 45 *^

^'V? 1914.

Area: Eur., As., Afr., Am., Spitzbergen.

The specimens from Reykhus had trichomes 8—9 /t in diameter,

i. 6. approaching var. major Lemm. (1910 p. 127). It proved very diffi-

cult to obtain a distinct colouration in blue of Ihe sheath with chlor-

zinc-iodine; but finally I succeeded. The cited sample (W. et Nrd., nr.

1172) behaved identically. In the sample from Namuskar6, on the other

hånd, the trichomes had the typical diameter, viz. about 6 fi.

P. ambiguum has previously been found in hot springs, e. g. by Strom

(1921 p. 18) in a sample from Spitzbergen. Moreover the species has

been found in fresh water, brackish water and in a soil-sample (Esmarch

1914 p. 265).

Phopmidium subfuscum Kiitz.

Gomont, Monogr. II p. 182, pi. V, figs. 17—20.

Vestmannaeyjar, Heimaey. On a rock beneath a fowling-cliff. "V« 1914.

Area: Eur., As., Afr., Am., Lappland.

This species apparently deviates considerably in its distribution from

P. autumnale, to which it otherwise is closely related in as much as it

has neither been found in any antarctic nor in any true arctic area,

but only at the boundary of this. On Vestmannaej'jar it grew in Com-

pany with P. autumnale, but is otherwise supposed to need less organic

matter in the substratum than the latter (Kolkwitz und Marsson 1908

p. 512: /J-mesosaprob). It has generally been met with in water, run-

ning as well as stagnant, so that its occurrence on a fowling cliff is a

remarkable faet.

Phormidium autumnale (Ag.) Johs. Schmidt emend.

P. autumnale Gomont, Monogr. II p. 187, pi. V, figs. 23—24. P. un-

cinatum Gomont, Monogr. II p. 184, pi. V, figs. 21—22. Johs. Schmidt

1899 p. 348. Ostenfeld 1899 p. 238.

E. Icel. Norc^fjoråur June 1894 (H. J.)! (var. uncinatum). Vattarnes

1^7 1898 (H. J.)! — N. Icel. Ulfsbær, soil at dunghill ^Vt 1914. Geitey in

Myvatn, soil beneath Archangelica highly manured by excrements of birds

^Vt 1914 (2 samples). — W. Icel. Modruvellir in Kjos, on soil in front

of the house ^/s 1914. Grund in Skorradal, among stones in a wall

Vs 1914. — S. Icel. Karastaciir, on soil among stones in a wall ^V«

1914. Laugarvatn, on soil abounding in refuse in front of the house

^Vs 1914. I>ingvellir, on soil on a path near the vicarage. ^^/s 1914.

Reykjavik. Laugarne (C. H. O.)! Ve 1896 and ^Vg 1895; ibid. (C. H. O.)!

^/e 1896 (yar. uncinatum); ibid. (H. J.)!
^i/g i897 {\ar. uncinatum). At

Laugarne, open place in grass moor ^/s 1914. — Vestmannaeyjar, Hei-

maey, fowling clifi" -Vs 1914 (3 samples). ? I^orisholmi '^e 1897 (H. J.)!

Area: Ubiquist, Lappland, Spitzbergen, Færoes, Greenland, Arctic N.Am.

19*
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Accordin^ to Gomont /' unciruilniu A^. (ioiu. is n species }4ro\vinj»

especially in wnler, stnf^nant as well as riiiiniii;^. win-icas /'. iniliiiniHilc

cliielly is foimd oii soil and most fre(|iientl\ iii the viciiiity ol' luiman
dwi'Ilinjis. Joiis. Schmidt 1. c maintains thai no valid morpholoj^ical

distin^iiishinj^ characters hctween the two species exist, and also Ihat

they cannot be se|)arated with regard to habitat. Ile thcrefore unites

them under P. (iiitiminalc. Neitber has G. Schmid 1917 p. 351, aecor-

dinj,' to my ojjinion. succeeded in discoverin^' aiiy valid dislinj^iiishinrt

characters bctween the two species. I tiiercfoie Ibllow .1. Schmidt, i)iit

I have. however, in the above mentioned list of localilics recorded where
I found pronounced u/j(//}a////??-f'orms. All my own collections originale

from earth, and among those pronounced P. iinriiuilniu was only present

in one sample, but besides I have found this form rather pronounced
in three samples colleeted by Helgi Jonsson and C. H. Ostenfeld. Whether
these samples originale from water cannot be seen from the labels, ex-

cept in the case of the sample from Laugarne at Reykjavik colleeted by
H. Jonsson "-'Vs 1897. On this is written : The heat at the surface

+ 21^ C, at the bottom + 17*' C." I draw the conclusion that this

sample was colleeted in the stream near the hot springs. The two
samples colleeted by Ostenfeld are ])resumably the same which be refers

to (1.S99 |). 238 where he states thai P. iinciiuiliun was found at 3U "—

33^, P. aiitiimiuile at 21 ^ C. Judging by the text of the pa|)ei- the algæ
were colleeted on the warm earth surrounding the springs. Should this

be correct, it would mean that we also here have a conce|)tion which
is at direct variance with that of Gomont in that P. iiiuindtinu in this

case appeared on earth.

All the remaining samples originale, as already mentioned. from
earth, viz. from the immediate vicinily of houses, from fowling cliffs and
from a small island in Myvatn frequented by numerous nalatorial hirds

depositing their excrements there. This verifies the general supposition

Ihat P. (tiiliimnale is a species which to a great extent recjuires an abun-
dance of nitrogenous nulrition in its substratum. Kolkwitz and Marsson
(1908 p. 511) consider it also as a-mesosaprob, and the same ajijjlies to

the uncinalum form.

IV. Lyngbya C. Agardh.

Lyngbya æstuarii Mertensi Liebm.
Gomont, Monogr. 11 p. 127, pi. 111, figs. 1—2.

N. W. Icel. DyrafjonVir. Moist piaces near the shore ^% 1895 (C.

H. O.)! — S. Icel. "Knararnes Vs 1905 ,H. J.)!

Area: All continents, Antarclic.

This species is commonly mel with in salt or brackish water, but

at times it is found, however. in pure fresh water, e. g. in Switzerland

(Kurz 1913 p. 363j or in liiermæ, thereby showing great powers of

adaptation under varying conditions. Gomonl 1. c. has already drawn
attention to this faet.

The two Icelandic localities mentioned above are bolh situated near

the sea, and the probabililies therefore aic Ihat the soil has been saline

in hotli |)laces.
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Lyngbya stagnina Kiitz.

Lemmermann 1905 p. 146.
Tab. phyc. I, tab. 87, lig. V.

S. Icel. Knararnes ^/s 1905 (H. J.)!

Area: Eur.

Lemmermann 1910 p. 139. Kutzing

Fig. 6. Lyngbya stagnina
Kutz. (X600).

Gomont referred the present species to Lyngbya æstiiarii which it

also closely resembles (Monogr. II p. 128). Gomont, however, had no
original specimen at his disposal; Lemmermann fl905 p. 146), on the
other hånd, succeeded, on the basis of an investigation of a specimen
collected by Kutzing in Fusina near Venice, in proving that Lyngbya
stagnina is not identical with L. æstuarii from
which it is especially distinguished by the faet
that the sheath is coloured intensely blue with
chlor-zinc-iodine. In the sample from Knarar-
nes I have now found a Lyngbya that, at all

essential points, agrees with Lemmermann's de-
scription of L. stagnina Kiitz. However, a few^

deviations occur, the apex of the trichome, e. g.,

being briefly tapering (Kiitzing's figure seems to
me to point in the same direction) and provided
with a broader or narrower calyptra which is

slightly convex. The material was preserved in
alcohol and perhaps in consequence there ap-
peared constrictions between the cells in some
of the trichomes (fig. 6, a). The trichomes were
8—10 // in diameter, the cells 1.5—2 jn in length
(somewhat shorter than stated by Lemmermann).
In the Icelandic sample Lyngbya lutea, Spirnlina
subsalsa and Nodularia Harveyana were also present. I therefore pre-sume that It has grown either in brackish or in salt water. The loca-hty of Kutzmgs onginal specimens also seems to indicate that it is abrackish-w^ater form, Fusma bemg a small town at the lagoon of Venice.

Lyngbya lutea (Ag.) Gom.
Gomont, Monogr. II p. 141, pi. 3, figs. 12-13.
S. W. Icel. Knararnes -/s 1905 (H. J.)!
Area: Eur., Afr., Am., Færoes.

t.„ ^^^^''''^Vr
"'^

;'"".-^**i°"
^«"e between the salt and the fresh water

together with L. æstnarn, L. slagnina as well as Spirnlina snbsaha.

Lyngbya Martensiana Menegh.

Nr. 1^'2T"''
^^°"'^'" " ^' ^^^' P'- "^" "^- ^^- ^^''^''- '' Nordst. Alg. exsicc.

N. Icel. Akureyri; hot spring ^^/e 1903 ro. P)i
Area: Eur., Afr., Am., Antarctic.

It is difficult on the basis of statements in the literature to form

species. It has been found m hot springs (43° Bohlin 1901 p 74) as
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well as in vcry rold watcr. c. j>. by West (1911 p. 2H7, 289), in a lake

which ncver (|iiitc' thaws out. It has hccn foiiiui in sla{»nant and lim-

ning waler and al.so ou earlli (Ksmarcii 1911 p. ()<S .

Lyngbya Rivularlarum (iom.

liomiml, Monoj;r. il |t. 1 18.

S. ifcl. (ilji'iiiirli()lts:'i. iJrantii witli sli},'lil currcnt, tcnip. 15*^ ''
s 1919.

Arca: luir., Air.. Aiislr.. Ha\vaii\

Oocurs in llie nuicilaj:!c uf varit)us aij^æ, viz. HivnhirUi, (..hwlophora

and Schizochlamys. In tlie Icclandic sample in a lliallus of Nosloc

carneiim.

Lyngbya ochracea (iiolii) Tluir.

N. W. Ict'l. DvrafjonVir Ilariol (1893 p. 315 , Helloc (1894 p. 6\

Area: luir.. As., Air.. Am.

I have not secn tliis species Irom Iceland.

Lyngbya KLitzingii Sciimidle var. distincta (Nordst.) Lemm.
Lcmmermann 1910 ]). 136.

E. Icel. Hallormstaci. streanilet in the wood, tenip. 20°. on Zyj^-

ncma and Ulotlirix ^^/e 1914. — N. I c cl. Sli'itnes in Myvatn, on Clado-

phora at the watcr's e(ige '-°/7 1914. — W. Icel. Geitabcr^svatn, stone

and moss near tlic marj^in. lemp. 12" ''.s 1914. — S. Icel. Reyl<javik,

Kil^istjorn. on (Uadophora -/s 1914. Varma near Heyl<jafos, on Clado-

pliora, tcmp. 18*^ ^^/s 1914. Holmsa, on Cladophora and Oedogoniiun,

temp. 14" ^*/8 1914.

Area: Eur., Afr., Am., Austr., Lappland, Antarctic.

Occurs as a rule epiphylic on larger algæ, cspecially on Clado-

/)honi, Oedogoniiun and Yancheria , in comi)any with species of C.ha-

mæsiplion.

V. Symploca Kiilzing.

Symploca Muscorum (Ag.) Gom.
Gomont, Monogr. II p. 110, pi. II, fig. 9.

Oscillatorid elcgans. Fl. dan. tab. 2517, 2 (non Agardh).

W. Icel. Hclgavatn. At the side of a laug '"/s 1914. — S. Icel.

Revkjavik, Laugarnar, edge of hot basin (.aqueous vapour 10"?), vvater

88" (Stp.)!

Area: Eur., As., Afr., Am.

In both of Ihe two Icclandic samples a form was found which de-

vialcd to a certain exteiit from the typical S. mnsrorinn. On the sili-

ccous sinter at the side of the hot spring at Hclgavatn there grew crect,

separated, hardly centimcter-high fascicles. nearly black in colour, issuing

from a thin layer extended over the sinter. The trichomes were 4.5

—

6.1 // thick, the length of the cells e(|ualled the bieadlh or were some-
what longer. In the sample from Laugarne at Reykjavik a form occurred,

which at limes formed shorl (.1—2 mm.) erect fascicles, but as a rule
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they were procumbent or not visible at all. In this sample the diameter

of the trichomes was still smaller, viz. 3.9—4.4 //; this being thus

considerably less than the minimum stated by Gomont (1. c.) ,

with regard to the diameter of the trichomes in this species; / '

but the rather solid sheaths and the length of the cells ///

have, nevertheless, induced me to refer this form to S. mus-
\

coram and not to S. miiralis the cells of which are sup- /
^

posed to be shorter than the length. (Fig. 7.) This sample is ' /'

presumably the original specimen of Fl. dan. table 2517.2,
J^^^

Oscillaloria elcgans. On the label this name is distincth^ writ-

ten in Liebman's hånd, and the locality also agrees. How-
ever, several other samples from Iceland exist, collected by
Steenstrup (e. g. from Geisir), and on which Liebman has

written the same name. I have referred these samples to

Phormidium Coriiim as they, according to my investigations,

can be distinguished with certainty from the samples from
Laugarne at Reykjavik. Thus Liebman was evidently not able

to distinguish Symploca Miiscoriim from Phormidium Coriiim;

but, judging from the evidence to band, the probabilities are

that it happened to be a specimen of Symploca Miiscoriim

which was drawn for Flora danica under the name of Oscil-

latoria elegans. It must also be the same alga which Liebman
mentions 1840 p. 337 and 339.

The species in question has previously been found at

hot springs; but it is undoubtedly but a chance guest here. (Ag.)Gom.var.

It has most frequently been found growing on and among (X1200).

mosses in moist piaces, but it also occurs on bare, moist FromLaugar-

earth as well as in water, even free-floating. It has not pre-
"t^y^'i^^ w

viously been found in any arctic or antarctic region which steenstrup.

might suggest that it is not capable of withstanding extreme

cold and at the same explain its occurrence at the hot springs.

Fig. 7.

Symploca
Miiscorum

Symploca muralis Kiitz.

Gomont, Monogr. II p. 112, pi. II, fig. 10.

S. I c el. Laugarne (Reykjavik?), hot spring. (Stp.)!

Area: Eur., As., Afr., Am.

This species is mainly living on moist earth, walls, trunks and the

like. Therefore it is under deviating conditions that it was collected by
Steenstrup in Iceland, viz. at a hot spring; the probabilities are, how-
ever, that it has grown on the earth at the side of the spring although

the label does not contain any information as to this. The sample was
originally determined by Jobs. Schmidt.

Symploca thermalis (Kiitz.) Gom.
Gomont, Monogr. II p. 114, pi. II, figs. 15—16.

W. Icel. Stora-Kroppar, in small laug, temp. 33*^ ^/s 1914.

Area: Eur., As., Afr., Am.

In the hot spring at the farm Stora-Kroppar in the Reykholts valley

this species grew^ together with Hapalosiphon laminosus. The diameter
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ol the tric-lionics was 1.6—2.0 //, and it af^rccd oii llic wlioli- ahsolutely
with llu- (li:i;4n<)sis in (ioinont 1. c.i.

.S. thciimtlis is a Iruc thermal al;;a. in tlic cases. wIumc I have
louiul stalemciits conci-rninji tiu- tcnipcraturc al wliirli il j^rcw, llie fi-

gures varieii bclwecn 30" and ;{.')". Nt'vcrliiclcss. it is |)robable that

tlie varialions in tlu- UMnpcratiiie, al wliicli it is ablc lo grow, are con-
si(ieral)lv 'roalci-."^

.

Symploca sp. ?

In a sam|)le collected by J. Sicenstrnp and lal)cllc(l : "On siliceous

sinter, (icyser. Hlcsi. Tem|). 30"."" a form oiruncd whirb closely re-

semblcd S. Ihernuilis : but ils shcalhs colourcd a dccp violcl wilh chlor-

zinc-iodine. Theretbrc it cannot bc idcnlificd with the fornier species,

and. as the nialcrial is so defifient, I dåre neitiier inclnde il in any of

the olher Ihin speeics of .S ///?!/; /oca.

V. Plectonema Thuret.

Plectonema roseolum (Richter Gom.
(ioniont, Mono-^r, II j). 102. pi. I, figs. 9—10. Witlr et Nord.st. nr. 1159.

J'. ((irncuni Lcmmermann 1910 p. 206.

E. Iccl. Fljolsdahir, rocky wall over whicii waler was Irickling ^'Ve

1914. Hrei<\irsta6ir, on leaves from the bottom of a pond. lemp. 12*^

^h 1914. Sey(iislj6r6ur. bog at 300 m. heiglit above sea-level; among
mosses ^^/e 1914. — X. Icel. I Ifsbær, pool with shallow water, temp.
20 ** '^/7 1914.

Area: Eur., Alaska.

All the samples, in which I have foiind this species, have bcen pre-

served in alcohol. Therefore it has been impossible for me to ascertain

the colour of the trichomes. On the other band, the dimensions, the

apices and the granules at the transverse walls were seen and corre-

spondcd exacliy Nvilii Ihose in a tyi)ical J'. ruseoliiin. Bul Ihere is a

possibility that it has in laet been, in some or perhaps in all cases, P.

nolaluiu Schmidle Simmer 1901 p. 84) that was present.

P. roscolnin has most fre(|uenlly been found on the panes of bol-

houses; bul in Alaska it has been l'ound on dripjjing rocks. The species

thus seems to show aérophilous tendencies. and I have found it under
similar conditions in Iceland. but also submersed growing on decaying
piants sunk lo the boltom of small pools of water.

Plectonema nostocorum Hornet,

(iomonl, Monogr. II |). 102. pi. 1. lig. 11.

Iv Icel. Pond near (irimsa. In Aphanotliece stagnina, temp. 1(3"

^Ve 1914. — N. W. Icel. Dvraljort^ur Hariot (1893 p. 315), Belloc ^1894

p. 6). Reykjancs. hot spring (60 °j Hariot (1. c. , Melloc 1. c).

Area: Eur., As.. Am., .\ustr.

("lomonl wriles thai Ibis species is very common among olher algae.

Neverthcless it is bul known from com|)aralively few localities er. 15).
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Probably it is, however, an Ubiquist, but has frequently been ovcrlooked.

It grows in the mucilage of other algae, e. g. in Nostoc, Gloeocapsa and

Aphanothece.

2. VAGINARIEÆ Gomont.

VI. Schizothrix Kiitzing.

Schizothrix calcicola (Ag.) Gom.
Gomont, Monogr. I p. 307, pi. VIII, figs. 1— 3.

Oscillatoria sp. Liebm. 1841 p. 337?

Oscillatoria rufescens Liebm. (,manu scriptum in Hcrb. Mus. Haun.)?

N. Icel. Hrisey, hot spring over 40*^ C. (45'^?) ^/i 1898 (H. J.)!

— W. Icel. Deildartungahver. At the margin of the outlet, temp. 66"

^/s 1914. — S. Icel. Reykjavik. Laugarne (Stp.)!?

Area: Eur., Afr., As., Am.

It is doubtful whether the specimen from Laugarne at Reykjavik,

which is the original of Liebman's short description cited above, really

is S. calcicola. The sheaths are not so distinct as they generally are in

this species, but rather much diffluent so that it attains a close resem-

blance to a Phormidhim.

S. calcicola has generally been met with on walls (frequently in hot-

houses) and on rocks; but Tilden (1897 p. 194, pi. VIII, fig. 3) found it

at the hot springs in Yellowstone Park, and here it was one of the chief

algæ contributing to the formation of the remarkable alga-stalactites.

Schizothrix lardacea (Cesati) Gom.
Gomont, Monogr. I p. 311, pi. VIII, figs. 8-9.

Hijpheothrix lateritia Rab. Alg. nr. 153.

E. Icel. Hallormstaåir. Rocky chasm in the forest; on mosses and

on rock over which water was trickling. ^Vs 1914 (2 samples).

Area: Eur., As., Afr., Am., Alaska.

On the above mentioned locality the species extended over rocks

and mosses in company with Tolijpothvix tennis and Mcsotaeniam sp.

The appearance of the thailus did not correspond with that described

by Gomont; it was not thick and stratified, but formed layers hardly

1 mm. thick over moss and rocky ground. Still. I consider the deter-

mination correct as the description of the threads and the trichomes

agree exactly, S. lardacea has been found on rocks and walls over which

water w^as trickling, i. e. just under similar conditions as the Icelandic

specimen.

Schizothrix arenaria (Rerk.) Gom.
Gomont, Monogr. 1 p. 312, pl. VIII, figs. 11-12.

S. Icel. Geysi'r, Viti (Stp.) det. Gomont with the remark; Spec. man-
cum. — E. Icel. Vestdalur at Sey6isfj6r5ur. Rocky wall, forming dark

patches '*/7 1914.

Area: Eur., Afr., Am., Austr., Spitzbergen.
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1 have exaniiiied otlicr samples from Gcysir, colfccled by Slcenstrup,

and I find, like (iomonl. llial tlu'v resemble .S. arenaria closeh' evcn
tliouj^h tlic dclcrminalion is not (iiiilc cciiain. Esperially tlie ape\ of

tlic trichome docs not seem to be so distinctly conital as llie one li-

j^iircd in Gomont (1. c).

S. arenaria is only recorded from a few localities; but they are scat-

tcred over the foiir eontinents, so that ils distribution is undoubtedly
very wide. It seems to grow exclusively on earth and rocks.

In the sample from Vestdalur it grew togcther with Dcsmoncma
Wrangelii and (iloeocapsa Magma var. Itzigsohnii.

Schizothrix Friesii (Ag.) Gom.
Gomont, Monogr. 1 p. 316, pi. IX, Jigs. 1—2.

E. Icel. Vestdalur at ScyftisfjonVir, among mosses on earth Vt 1914.

— N. \V. Icel. Botn in Geir^jofsfjonVir, lake, temp. 10° ^^7 1915 ,H. J.)!

— S. Icel. Laugarvatn. On earth near little hver ^^/s 1914.

Area: Eur., Afr., Am., Austr., Antarctic continent.

S. Friesii occurs generally on earth, rocks and similar localities, has
also been found on trunks Wille 1914 p. 10. The Icelandic localities

are of the same kind excepting the sample from Geir|>j6fslj6ri^ur which
is recorded from a lake, i. e. in the water. In none of the three sam-
ples fasciculi erecti were found, these being thus undeveloped specimens;
but the trichomes and the sheaths are so characteristic that the species

can be dctermined on the basis of these alone (cf. Gomont 1. c).

Schizothrix Mlilleri Niigeli.

Gomont, Monogr. I ]). 321, pi. X, figs. 5—7.

\V. Icel. Rej'kholt, on Moss over the afllux to Snorralaug from
Skrifla, er. 5 cm. over the surface of the water, temp. 42 '^ V« 1914.

Area: Eur., As., Am., Lappland.

In the specimen to hånd of S. Mulleri the diameter of the trichomes
was 6—7.6 //, i. e. somewhat smaller than the typical oncs. Furthermore
only one trichome is as a rule found in each sheath; it therefore ap-

proaches f. lijiujlyyoidea Gom. I. c. and Gomont 1899 p. 27j.

The species may be found on earth as well as on slones and rocks,

at and in water, and Gomont arrived at the conclusion that the more
dry the species grows, the shorter and the more bent do the tlireads

become, whereas these, whcn it grows in water, become elongated and
nearly always contain but one trichome. The Icelandic specimen grew
on moss that was, to be true, very moist, but which nevertheless oc-

curred above the surface of the water. Tliis does not seem exactly to

confirm Gomonl's explanation.

Schizothrix Heufleri Grun.

Gomont. Monogr. I p. 325, pi. XI. figs. 7—8.

E. Icel. Fljotsdalur, rocky wall, forming thin black layers '% 1914.

Area: Fur.



THE FRESH-WATER CYANOPHYCEÆ OF ICELAND 291

The species has only been found a few times, viz. originallj- by

Heufler near Kufstein in the Tyrol, and Griinow described it from this

specimen. This is the only one which Gomont knows. Almost simul-

taneously with the appearance of Gomont's Monographie, Hansgirg (Pro-

dromus II p. 92) published a Lijngbija nigrovaginata which later was
established by A. Forti (in De-Toni Syll. Alg. V p. 365) as being synony-

mous with S. Heufleri. Hansgirg has found the species in several piaces

in Bohemia. It grew everywhere on more or less moist rocks.

On the Icelandic locality it grew together with Gloeocapsa alpina,

Scytonema crustaceiim, Calothrix parietina and Nostoc sp. and formed to-

gether with those thin black crusts which were scraped of the rock

only with difficulty.
'

Schizothrix sp.

In a sample from S6marstat)ir i^E. Icel.) ^^/e 1894 (H. J.)! I found

among Zygnema, Tribonema and other algæ a Schizothrix with quite

thin trichomes (ca. 1 // in diameter) the cells of which were somewhat
longer than the diameter. As a rule only one trichome occurred in

each sheath, at times, however, 2—3. Chlor-zinc-iodine coloured the

sheaths violet, though not a particularly deep violet, and they were
often distinctly closed at the apex.

There is a probability that it may be the finest branches of a Schi-

zothrix lacnstris A. Braun, but I don't, however, feel justified in identi-

fying the alga from S6marsta5ir with this species as it is so incomple-

tely developed. Besides, there exists so many incompletely described

Schizothrix species, the identity of which only will be ascertained with

great difficulty, if ever, that I do not feel inclined to increase their

number by also describing the present form as a new species.

VII. Hydrocoleum Kiitzing.

Gomont, Mo-
Hydrocoleum homoeotrichum Kutz.

Kiitzing Tab. phyc. I, tab. 50, fig. 1.

nogr. I p. 344.

E. Icel. Vallanes, on stones from the margin of La-

garfljot "/e 1893 and ^Vs 1894 (H. J.)!

Area: Eur., Afr., N. Am., Austr.

The present form seems to differ slightly from the

typical Hydrocoleum homoeotrichum by its rounded calyp-

tra. Also the dimensions of the trichomes are slightly de-

viating in that their diameter is 4—7 /li. (Fig. 8.)

It occurs as a rule in cold, rapid mountain torrents,

often together with Hydrurus foetidus. The Icelandic oc- Hydrocoleum

currence is in good accordance with the above statement, homoeotrichum

as Lagarfljot Carries the milky water from the inland gla-

ciers and thercfore always has a low temp. (8*^ ^^/e 1914).

Fig. 8.

Kiitz formå
(X1'200)
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VIII. Microcoleus Dcsmn/.iert's.

Microcoleus vaginatus Viiiuli. (iom. v:ir monticola Kfilz Com.

30
/5 1X9")N. W. Ii-el. l)vr;irji)i(^iir. moisl |)lafc'.s ne:ir thc shorc

(C. H. O.)!

Area: L'biquist. Spitzbcrgcn, Alaska.

Concerniiif^ Iho distribution of var. inonlicold hardly aiiythiii«^ ccm'-

tain is known; Ihcrcfore I bave given the area ol tbe wbole species. It

is particnilarly a ti'rrcsfrial form, whicb but rarcly bas been mef with
in water. On tbe Icelandic locality it grew togetber witb Ij/ru/hi/d
(fslnurii and S/)irulin<i lahijrinlhifurniis. Tiie soil bas j)resuinably tben
been somewhat saline.

Microcoleus Steenstrupil Hoye P. n. sp.

-M. lilis 30—65 // crassis, simplicibus vel parce pseudoramosis; va-

ginis dislinclis byali-

nis, vix laniellosis,

usque ad 20 // crassis,

cblorozincico jodurato
cocrulesc-entibus; tri-

cboiuatibus intra vaui-

nani plus niinusve nu-
merosis, sæpe funifor-

mi-contortis, 3—5 //

crassis, articulis 3—8 /i

longis, ad genicula vix

constrictis (in sicco);

protojjlasuiate granu-
loso; cellulis apicalibus

usque ad 13 it longis,

obtuse conicis, baud
capitatis, sine calvptra.

Fiii. 1».

^^m
Fig. i). Microcnleiis Slernslrnpii n. sp.

a. I'urt of a tliread (^xfiOOi

b. .Ape.x of a triclionie (AlliOO).

S. Icel. Hot spring
at Reikir, on tiic mar-
gin itself, lemp. of sjiring

,. ,

10()"-102" (Stp.)!L:au-
garnar Reykjavik (Stp.)! Gullfoss, moi.st cartb ^'/s li)22 (M. L.)!

Tbe present form resembles in cerlain rcs|)ccts M. iw(/irwtiis but is
distinguisbed from it by tbe absence of calvptra and bv tbe faet tbat
chlor-zinc-iodinc colours tbe .sbeatb intensely violet. It seems to be closer
relaled, bowcver. to .1/. laruslris (Rab. Farl.; but it dilfers partlv in ba-
ving an otber babitat, in tiiat M. lacnslris lives in walor, wbcreas M. Slrrn-
strupii grows on land. partly in several morpbological features, esjjecially
(1) tbe cells being sborter in M. Steenstnipii and (2- cblor-zinc iodine
colouring tbe sbeatb beautifully violet wbich is not tbe case in M. la-
cnslris. Tbis is staled by Gomont in bis Monogr. I p. 359, and I bave
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examined the sample in Phycotheca Boreali-Aniericana nr. 307 myself
and iirrived at the same conclusion.

M. Stecnstrupii is distinguislied from M. subtornlosns (Bréb.) Gom. by
(1) tliinner tricliomes, (2) cells longer than the diameter, (3j distinct, not
diffluent sheaths, and (4) the apical cell being apparently of a much
more pronounced conical form judging from the figures in Gomont.

M. Sleenstriipii grew at Reykir together with Scytoncma mirabile,

Phormidinm Trcleasei as well as Stigonema sp. on stratified silicioiis sinter.

In the sample from Laugarne at Reykjavik it occurred. inter alia,

in Company with Bryiim argenleum. In this sample the chlor-zinc-iodine

reaction took cffect more slowly and did not at all attain such a rich

colouration as in the sample from Reykir.

At Gullfoss it grew on earth among Collema sp. in piaces moistened
by the fine spra}^ from the waterfall.

In spite of the faet that this species in two piaces has been found
at hot springs it is hardl}' a true thermal alga, for in that case it would
presumably not have been able to thrive at Gullfoss. It is rather the

constant supply of moisture — at the hot springs in the form of vapour,
at the waterfall in the form of the fine spraj^ — which conditions its

vigorous growth.

II. NOSTOCAGEÆ.
I. Nostoc Vaucher.

The determination of the Nostoc species often offers great difficulties,

nay, is frequently impossible to undertake. A safe determination is espe-

cially conditioned upon the presence of spores; but these are in the

raajority of species of rare occurrence. In a great number of samples I

have therefore found Nostoc thalli which were impossible to determine.

Some uncertainty has even been unavoidable in the following deter-

minations.

Nostoc carneum Ag.

Bornet et Flahault, Revision IV p. 196.

S. Icel. Ytri Skogar ^V? 1901 (H. J.)! Drangshliå ^o/^ 1901 (H. J.)!

Gljufuiholtså on stones, light current, temp. 15° ^^/s 1914. — E. Icel.

Sto5 12/8 1894 (H. J.)!

Area : Eur., Afr., Am., Færoes, Alaska.

According to literature it has most frequentlj' been found in stag-

nant water, attached as well as free-floating. In a single case it is re-

corded as growing on dripping rocks.

Nostoc muscorum Ag.

Bornet et Flahault, Revision IV p. 200.

W. Icel. Hveravellir, temp. 55 « C. West (1902 p. 244).

Area: Eur., As., Afr., Am., Alaska.
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Clrows •»cnerally on cnrlli and aiiion-^ or on Mosscs. H Muricl

Bristol 1919 p. 99* foiiml il alivc in a s()il-sani|)it' from 184(1. 11 has

thiis been ra|)al)le of wilii.slaiKliiif^ l'A years lor|)or. Is luuloubledly a

chance j^iicst in Ihc hot sprinj^.

Nostoc humifusum Carrnichael.

Bornet el llahauil. Revision IV p. 201.

S. Icel. Lanj»arvas? i^ — Laiij^arnar at Heykjavik.' ; near tlie niarj^in

of tiie nortiieiii si)rinfj, tcmp. 100 ('. Stp.)! — N. \V. Icel. Heykjanes in

Isaljan'iardjiip, iiol sprinj^ 00" Hariot (1893 p. 315, Belloc (1894 p. 6).

Area: Hiir.. Air, Am.. Spil/.bergen.

Tilis species is but rarely recorded in litcratiire. and its distribution

is undoubtedly known to a slight extent only. Most frequently met with

on earlh, bul also at times in water. In Iceland il was bolh times

Ibund al Ihe hol springs. The faet that it thrives well here may per-

haps be ascribed to the heated ground and tlie moisture from the va-

pour. Otherwise it is undoubtedly not a thermal alga.

Nostoc commune Vauchcr.

Bornel el Flahault. Hevision IV p. 203.

E. Icel. Ekkjufell. Fissure in a rock with trickling waler -,7 1914.

Fljotsdalur. rocky wall over which water was trickling, among mosses
'»% 1914. Hangar 1894 (H. J.; !

— N. Icel. (Herarfos (Akureyri), on
rocks dashed with water ^-/t 1914. — S. Icel. Ytri Skogar 21/7 1901

H. J.)! Krokur ^/i 1901 (H. J.)! Grimsta6ir, on mud in a "Floi".

377 1905 (H. J.)!

Area: Ubiquist.

It is a pronounced terrcstrial and petrophilous species which but

as a rare e.xception is met with in water. 11 belongs to the most com-
mon species in arctic regions (Borge 1899 p. 7G5,.

Nostoc sphærieum Vaucher.

Bornel et Flahault, Revision IV p. 208.

W. Icel. Hvalfj6rt)ur; stream at Litlisandur; on stones, lemp. 13*^ ^/s

1914. — S. Icel. Holmsa; on stones, temj). 14" '^/s 1914. Kambar; on
stones in stream, temp. 14° ^^/s 1914. (iljufurholtsa near Kotstrond;

slight current, tcmp. 15*^ ^^/s 1911. Varma at Reykii- in Olfi'is, temp.
17" '^/8 1914. ' Hofsfjall. "Ve 1897 (,6. D.)! Fossarnir in H()fsa '-/e

1898 fO. I).;!

Area: Kur., Afr., .\m., Austr . .\ntarctic, Alaska, Greenland.

To the present species 1 have referred a number of samples con-

taining spherical, solid iVo.s/or-colonies, 1—5 mm. in diameter, trichomes
4—6 // in diatneler, and heterocysts 6—7 11 in diameter. In no case did

I observe spores. Hence it is just possible that somc of the spccimens

mentioned above may in faet represent develo|)niental stages of other

Nostoc-species.

Nostoc sphærieum has most fre((uenlly been found in still water;

but it also occurs on land luid has been foiind on Irunks, on soil and
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on damp rocks. On the majority of the Icelandic localities mentioned
above it grew in running water, in some cases even in streams with
rather rapid current.

Nostoc pruniforme Ag.

Bornet et P'lahault, Revision IV p. 215,

N. Icel. Myvatn, Ostenfeld and Wesenberg-Lund (1906 p. 1140)

(Nostoc sp., presumably N. pruniforme.). — N. W. Icel. Lake between
Brjånslækur and Hagi ^Vt 1915 (H. J.)! — W. Icel. Hveravellir, temp.
49^ C. West (1902 p. 244). — S. Icel. Apavatn, washed ashore, spherical

colonies up to 3 cm. in diam. ^^/s 1914. Laugarvatn, washed ashore,

smaller thalli ^^/s 1914. Ditch at Eyåistjorn near Reykjavikur ^^/e 1896
(C. H. O.)! ? Kappastaciavatn in SljettuhH6 ^Vs 1897 (O. D.)!

Area : Eur., As., Afr., Am., Antarctic, Færoes.

In the sample from Apavatn trichomes, 6—8 /< in diameter with
heterocysts 10 fi in diam., were found in some of the thalli. To estab-

lish a new species or variety on account of this seems hardl}^ neces-

sary. The form from Hveravellir recorded by West is perhaps not a

Nostoc pruniforme at all. West himself denominates it as a var., and
neither its thallus nor its habitat agree by any mcans with those typical

of the species which generally occurs in larger lakes free-floating or

lying on the bottoni.

Nostoc verpucosum (L.) Vaucher.

Bornet et Flahault, Revision IV p. 216.

S. Icel. Varmå at Reykir in Olfus, temp. 17*^ ^Vs 1914 (2 samples).

Area : Ubiquist.

Apparently always occurring in streams with rapid current. This
also applies to the Icelandic locality.

II. Anabæna Bory.

The genus Anabæna is as a rule but sparingly represented in the

floras from arctic and subarctic countries published up to the present.

Of the plankton-forms A. flos-aquæ is almost the only one mentioned, and
of the benthos species but a few are recorded. Bachmann (1921 p. 14),

however, has in Greenland found 7 species, four of these being plankton-

forms. This seems to indicate that in faet a greater number of species

occur in these regions than can be seen from the literature. The reason
why these species are not recorded in the lists of the species is pro-

bable that specimens with well-developed spores are of comparatively
rare occurrence, and in their absence any determination is out of

the question.

On basis of dried material it is often very difficult to obtain a di-

stinct impression of the appearance of the Anabæna species; in alcohol

material, on the other band, the structure of the cells generall}^ stands

out beautifully. All the Anabæna species mentioned in the following

are found in samples preserved in alcohol or formalin. In the dried
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samples I have olien mct willi .l/nf/xr/jd-threads; hul I have not siir-

ceeded iii (letcniiininij; tluMii.

Anabæna variabilis Kiit/.

Hornet el Klaluuill, iU'vision IV p 22f).

A. <)Scill(trioi(U's Wiltr. et Nortlsl. Alg. exsice. nr. l'.Hi.

S. locl. Heykholt ' V7 185)7 H. J. ! Thinj^vallavatn. erratic in plank-

ton (Ostenf. et \Vesenb.-L. 1906 p. 1107). Menlioned by K. iielloc 1894.

Area: All continents. Greenland, Færoes.

As lo tlu' linbitnl of Ibis species the Icelandic occurrences do not

olier mufli information. In Ibe literature it is statcd to have been found

under hii(hly varying eonditions, in pure fresh water as well as in

brackish water, moreover in hot s|)rings lemp. 32 *^—42 " C. Bolilin

1901 p. 75) and llnally in earth from various regions of the world at

a (lei)th of unlil 30 cm. lEsmarcb 1914 p. 270, Bristol 1920 p. 62).

Anabæna flos-aquæ Lyngb.; Bréb.

Bornct et Klahault, Revision IV p. 228. Lemmermann, Kry])togamen-

flora d. Mark Brandenburg III p. 185.

N. Icel. Myvatn, plankton; "water-bloom" ^^/t 1914, temp. 17". ^V?
1914 lem]). 16°. (irimshuMr at Myvatn, pond, plankton ^"/t 1914. lemp.

18". Slulnes in Myvatn, pond, |)Ianklon ''^7 1914. Geiteyjarstrond at

Myvatn, pond, plankton '^^t 1914, temp. 18".

Area: Eur., As., Afr., Am., Greenland, Antarctic.

A. flos-iujiuv and .1. Lemmermanni Hicht. are very closely relaled,

in faet so closely relaled thai I doubt whether they actually can be dis-

linguisbed from each olher. The form, which occurrcd in Myvatn and

in several of liie smaller ponds in ils vicinily, was in the main .1. //o.s-

aqiiæ, although it is impossible for me to sav whether A. Lemmer-
manni mav also bave been present. As Ihc main dilTerence belween the

two species Lemmermann (1910 p. 177) menlions the occurrence of llie

spores in series or in ones at the side of the heterocysts. On the pre-

sent material, however, this feature is difficult to observe as the mass
of spores is very dense. Should an atlcmpt be made to separate the

trichomcs by a pressure on the cover glass, they go as a rule (juite to

pieces, and we do not succeed in Ibis manner cither to see the arran-

gement of the spores in the trichomcs. However, in a number of cases

I have seen the spores dislinctly in ones al the side of Ihc heterocysts,

and I Iherel'ore refer the species in (jucstion to .1. flos-iuiiuv.

Wlicn Ostenfeld and Wesenbcrg-Lund in 1903—04 had plankl(m

collected every fortnighl in Myvatn, this species was not found in the

lake which on the whole proved lo bo destitute of phyto-plankton

(Ostenf. and W.-L. 1906 p. 1143). When I visilcd the lake in 1914. il

s|)rang, on the other band, a grcat surprise upon me in the form of a

ralher exlensive 'Svater-bloom " formalion of Aiuilnrnti /los-aijUd'. In the

plankton samples this species prevailed almost exclusively, excepting a

small number of Rotiferæ .Xnuræai.

There are now two conceivable ways of explaining this strange

discrepancy. Wesenberg-Lund opines thai all living beings in the lake
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were killed at the eruption in 1729, and that the present fauna and
flora must have immigrated since that time. It is tlien conceivable that

new forms are still iminigrating and tinding good conditions, and that

the Anabæna thus has arrivcd some time in the period between 1904
and 1914.

The other explanation, which also has some probability. concerns
the temperature. Ostenfeld and Wesenberg-Lund (1906 p. 1141) give the

following statements regarding the temperature of the lake; ice-bound
until May 28.

July 15, I2V2** C. (highest temp.).

Aug. 1, 12V2*^ - -
— 15, 8« C. -

Sept. 18, 6« - —

In July 1914 I measured 16*'— 17*^ C. at various piaces in the lake.

The measurements were undertaken from a boat out on the lake, and
they can thus hardly have been influenced by hot springs (Ostf. and
W.-L., 1906 p. 1142). This summer temperature, which undoubtedly is

exceptionally high for Myvatn, may perhaps also serve as an explanation

of the occurrence of the Anabæna, at any rate it is certainly the cause
of the "water-bloom" formation. It is not improbable, that the Anabæna
spores, in case the temperature does not rise to a certain degree, may
remain through a series of years without germinating in order to awaken
to new growth during an exceptionally warm summer (cf. Bristol 1919

p. 29 tf.). Wesenberg-Lund mentions 16—18 ** C. as the most favourable

to the development of the species, and a similar statement (14,5— 18*' C.)

exists from Finland (Wahlberg 1913 p. 29). As seen above, the tempe-
rature in Myvatn did not in 1904 reach the optimum temperature of

the species as it did in 1914. Unfortunately the lowest temperature, at

which the spores may germinate, is unknown; but it is not improbable
that the low summer temperature in 1904 may have been the cause of

the non-appearance of the Anabæna that 3'ear. During the summer 1922
Poul Larsen visited Myvatn and observed great quantities of Anabæna
in the water. The summer 1922 was not particularly warm; it is to

be regretted that he did not measure the temp. of the water.

Anabæna flos-aqnæ is a pronounced plankton-form thriving by pre-

ference in fresh water, but it may also occur in brackish water. It

has been found in lake- as well as river-plankton.

Anabæna inæqualis (Kiitz.) Born. et Flab.

Bornet et Flahault, Bevision IV p. 231. Lemmermann 1910 p. 181.

S. Icel. I^ingvellir, pool, temp. 4 *' ^^/s 1914. Geitaberg, pool, temp.
IS'* ^/8 1914. — E. Icel. Arnkilsgeråi ^2/^ i894 (H. J.)!

Area: Eur., Afr., N. Am., Austr.

This species, which generally is found epiphytic on other algae,

especialh" larger Chloro])hyceæ, sometimes in stagnant water, at other

times in but slowly moved water, occurs in a similar way in Iceland.

B. Muriel Bristol (1920 p. 62) has found it as a common occurrence in

samples of cultivated soil from England.

The Botany of Iceland. Vol. II. 20
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Anabæna Poulseniana Hove P. n. sp

A. slralo ^elalinoso, ad hi])i(les submcrsos cxjianso, vel clonf»ato-cy-

liiuirico, vel lil)i're natante; vaj^iiiis sæpe C()n.s[iiciiis; trichniuatibiis rcctis

vel leviter ciirvalis; arliciilis sphærieis vel (loliilorniihus, 4— 4.5 ii erassis

et loiif^is vel paiilo longioribus, celliila apicali obtiise conica; hclerocyslis

eylindricis, 5-5.2 /< crassis, 1 1 — 17.6 // lonj^is; sporis cylindrieis. apieibus

rotiindato-triincatis, (5.4—7.4// crassis, 15-44// lotif'is. sa^pe 2— 4 seriati.s,

ab lieteiocystis pleriinupie re-

motis; e|)isporio lævi in .si)oris

maluris pallidissime lulij^ineo.

V.. le el. Myvatn, oii slones
^'

fl — 4 rt. water^ and waslied

ashore, tcnip. 16° ^^-'^/t 1914.

— Myvatn, on Cladophora, wasbcd

CJLJU ashore ^Vt 1914. Skulusta.Mr,

--~;:^= small pool of water. inlo wliieli

spring llows, tcnip.a 7^' 17

ODOOOCOCO.

æ©@®o
a

Fig. 10. Anabæna Poulseniana n. .sp.

1X1200).

1914.

On Ibe last nicnlioncd lo-

cality projeeted Ironi the bot-

toni ol' the pool straj^j^linj^ \vi.s|)s

rounded at the top, supported

by an air-bubblc. These tiifts

were conipo.sed of ('Aianophij-

cc(v, especially Aiutlnviut Poiil-

senidna, Oscilhtforia liiuosa and
sancUt, Tolijpolhrix s]^. as well

as nunicrons Duttomeæ.

Anahænd Poiilscniand bc-

lonj^s to sect. II Dolkliusjjcrnuiin

(Born. et Flah., Hev. IV p. 225)

and approaehes cs])ecially to

.1. laxa A. Hr. and A. iiuniiidlia

Kiitz.i Born. et I-'lah. llowever,

it (liirers distinctly from both these species which can easily bc scen

from the diagnosis. The leading characleristic of A. IdXd is llie almost

identical thickness of its vegetative cells, helerocysls and spores. The
same applies to .1. IdXd var. hoiicnsis Playfair 191.S ji. 505) which is

especially characterized by its elongated. cylindrical heterocysts and long

spores. But as there is. in faet, a great dillerence in diameter between

the vegetative cells and the spores of A. Ponlsrnidiut. I do not consider

it to be identical with any variety of A. l(txa. Diiring the later years a

niimber of Analunui species, all of which belong to the same allinity,

have been established. Of these I shall mcntion: .\. diufstumdlis Schmidle

(Iledwigia 1899 p. 174), A. obloiif/d De W'ildeman (;\nn. du .lard. hot. de

Buitenzoig Suppl. 1, 1897 p. 50), .1. Hirrniuiinusii Lemm. 1910 p. 182).

The mode of growth of A. suhci/liiiihii-d Borge 1921 p. 12) corre-

sponds almost exactly to ,1. Poulseniana, bul tlie former species belongs

to Sect. Sphærozij(jd.

I have nnmed this species alter the hite Professor. Dr. |)hil. \'. ,1
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Poulsen who ahvays showed grcat intercst in my work on the Ice-
landic Algæ.

Anabæna catenula iKiitz.) Born. et Flah.
Bornet et Flahault, Revision IV p. 232. Wittr. et Nordst. Algae ex-

sicc. nr. 197.

E. Icel. HallormstacMr, pool, temp. 11 » 28yg 1914 Fljotsdalur; rocky
wall over which water was trickling, faeing south-east '^^jf, 1914. — N.
Icel. Akureyri. Stream, on moss ^^7 1914.

Area
: Eur., N. Am., S. Afr., Alaska.

According to Fritsch and Ricli (1913 p. 81) tliis species is a pro-
nounced summer-form in England which might suggest that it requires
a rather high temperature or perhaps an intense illumination in order
to thrive well.

In Wittr. et Nordstedfs sample, cited by Bornet et Flahault (1. c )

I found ripe spores 44 ^ in length, whereas the maximum according
to the specihc diagnosis is 30 // in length. The Icelandic specimens,
howeyer, were but possessed of spores 26 /( in length at their maximum.

Anabæna catenula is an attached species which generally is found
among other piants in stagnant or slowly running water. Its occur-
rence on a dripping rock seems uncommon.

Anabæna Jonssoni Boye P. n. sp.

A. filis solitariis ad alias algas crescentibus, sæpe eva-
gmatis vel arcte vaginatis, vaginis ægre conspicuis, circa
heterocystas sæpe distinctis, hyalinis; trichomatibus 2-
2.5 // crassis, rectis vel curvatis, articulis brevicylindicis
vel sphærico-depressis, 1-3 /< longis, cellula apicali ro-
tundata; cellulis contentu granuloso sine pseudovacuolis
(»vacuolis aérogeniis«) farctis; heterocystis hexagonalibus,
2-2.5 ^ crassis, usque 4 // longis; sporis ab heterocy-
stis remotis, solitariis, cylindricis, apicibus rotundato-
truncatis, circiter 3-5 /< crassis, usque ad 15 ,» longis.
episporio lævi, hyalino.

N. W. Icel. Lake. Botn in Geirjjjofsfjoråur (H J V
2^7 1915 temp. 10«. ^ • •;

•

This species, which I name after the collector is
closely related to A. catenula (Kutz.) Born. et Flah. and
A. mimitissima Lemm.; but I feel nevertheless justified
in establishing it as a new species as it is sufficiently
deviating from the latter species. It is specially distin-
guished by the form of the vegetative cells and the
heterocysts, whereas it bears close resemblance to A
minutissima Lemm in the dimensions. Finally, I draw attention to the
faet that the sample, m which it occurred, was preserved in formalin.

Anabæna verrucosa Boye P. n. sp.
A. trichomatibus rectis, vaginis sæpe conspicuis, arctis, hvalinis; arti-

culis cyl.ndncis, ad genicula constrictis, 3-4 // latis, 4-8 ^c longis; cellula

20*

Fig. 11. Anabæna
Jonssoni n. sp.

(X1200).
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O
Fig. 12. Anabirna vernicosa n. sp.

a. Tricliome witli a spore (X 600).

b. — — heterocyst ( X 1 200\
c. Two spores (X 12001

apicali rDtundala; hetcrocystis cvlindricis. apicibus roliindalis, cclliilis

vej^ctalivis aH|iiilalis, ;^--4 n latis, 5—8 ii loiif^is; sjioris cvliiiilricis soli-

tariis vel ji;tMiiinis, apit'ibus roUiiKlato-truncatis, G— 7 // latis, 12-15 n

,_ l()n<iis; epi.s|)i)rio sæpissime vcrrucoso, lus-

*^*^^^*^^J N. Iccl. S(|iieozt'(l out oC Sphiuimim
c al Ihe niarj^in ol' Mvvaln ncar (loilcyjar-

strond ; rcact. acid. ''^/t 15)14.

Tilis spcc-ics is spocially cliaraclcrizcd

by Ihe diaiiielfr ol' liic iieterocysts cone-
sponding cxactly to that ol' tlie vegetative

cells in that il looks as if thc whole tri-

c'hoiiie is liriuly encased by a close, cy-

liiidrical shcalh \vhich, howcvcr, is not

always distiiu-lly visible. The spores, on
Ihe other hånd, are alniost twice as Ihick

as Ihe trichome. They have olten a niinu-

lely papillose menibrane; but I have seen theni ijuite snioolh in a few

cases. According lo my opinion il is most closely related to A. Felisii

(Men.) Horn. et Flah.

Finally il should be reniarked that Ihe sample, in whieh it occur-

red, was preserved in formalin.

Anabæna oscillarioides Bory.

Bornet et Flaliault, Revision IV j). 233. Lemmermann 1910 p. 189.

E. Tcel. Dripping rocks. FlJcUsdalur ^^/n 1914. "Dy" near Kgils-

statMr, temj). 4" -^ 6 1914. Spring near Hallornista^ir, temj). 8 '^ -'', e 1914.

Stream in the Hallormstai^ir lorest, lemp. 20 ^ ^^,6 1914. Lake ibid.,

28/6 1914. St6(^ 'Vs 1894 (H. .1.)! - N. Icel. Washed ashore on an

island in MVvaln oli" Skulusla(Mr '^
7 1914. — X. W. Icel Pool near

Isatjort^ur. lemp. 12" ^\ 7 1914. — S. Icel. Gljufurholtså near Kotsfrond,

lemp. 15^ ^Vs 1914. Varma near Reykjafos, lemp. 18*^ '^
s 1914. l'ool

al Pingvellir, lemp. 4 ^ ^^8 1914.

Var. Iciiiiis Lemm. 1910 p. 189.

E. Icel. Rocky wall over which water was liickliiig. I'"IJ(')lsdalur
'^"

«

1914. Ekkjufell ''l^ 1914. Lake in Ihe HallormshuMr Ibresl, temp. 20 "

2»/6 1914. Branch ol Lagarlljot ^Sye 1914. _ N. Jcel. Spring near llall-

dorstac'^ir at Laxa, lemp. 9 " -^7 1911.

Area: All conlinents, Antarctic, Lap|)land, (, Borge; var. stcnospora.

As far as ils distribution is concerned A. oscilhirioidrs must be de-

signated an Ubiquist. Ilowevcr. il is slrange thai it has been recorded

but once from a subarctic region. In Iceland I have found il on highly

varied habitals in running as well as in slagnanl waler, in water per-

nianently rather warm (Varma 18" C.) as well as in permanenlly cold

water "DV). Furlhcr il occurred as a seml-aerobiolic form on drip-

I)ing rocks.

In the literature smaller pools wilh stagnaiit walcr aic lecordcd as ifs

usual liabital; however. it is also recorded from rivers und theniue even.

As lo more remarkable occurrences il should be mentioned thai it was
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found by Esmarch (1914 p. 271) in vario?is earth-samples, and by Bristol

(1919) alive in more than 60 years old earth-samples. Hodgetts (1922 p. 20)

arrived at the conclusion that A. oscillarioides is a typical summer-form
and is apparently of the opinion that its vigorous development is due
to the high summer-temperature. Some of his own observations (p. 21),

however, seem to indicate that it maj^ just as well be due to the greater
intensity of the light during the summer. My own observations from
Iceland mentioned above seem to point in the same direction in that,

according to them, the development of the species is apparently but
slightly dependent upon the temperature of the water.

Anabæna torulosa Lagerheim.
Bornet et Flahault, Revision IV p. 236. Ostenfeld 1899 p. 241.

S. Icel. Krisuvik. Outlet from the solfataras ^Ve 1896 C. H. O.)!

The specimen has been determined by Johs. Schmidt. I have re-

examined it, but I have not been able to ascertain the correctness of

the determination with certainty.

Area : Eur., S. Afr., Am.

As the species lives by preference in brackish water the Icelandic

locality is slightly pcculiar. The water in the oullet from solfataras

is usually highly acid. Moreover, the species has been found by Esmarch
(1914 p. 270) in numerous earth-samples from Germany, even from at a

depth of 50 cm.

III. Nodularia Merlens.

Nodularia Hapveyana (Thwaites) Thur.
Bornet et Hahault, Revision IV p. 243. Bornet et Thuret, Notes

algologiques II p. 122, tab. 29, figs. 14—16.

E. Icel. Hvalnes. Mucilaginous masses; spring, nearly at highest
high-water mark ^Vs 1894 (H. J.)! — S. Icel. Knararnes Vs 1905 (H. J.)!

Einarsnes ^^8 1905 (H. J.)!

Area: Eur., As., Afr., Am.

The Icelandic localities are probably all situated close to the sea,

at piaces where the salt water presumably is able to assert itself. The
species has repeatedly been found on similar localities in other countries,

but it also occurs in i)ure fresh water and finally as a more or less

aérophilous alga on bark of trees and in earth. Esmarch (1911 p. -69),

e. g., found it in samples of cultivated soil from S. W. Africa, and B.

Muriel Bristol (1919 p. 97) in dried, up to 70 year's old earth-samples.
Its spores thus seem capable of retaining their power of germination
for a verv long time.t)

Nodularia spumigena Mert.

Bornet et Flahault, Revision IV p. 245.

S. Icel. Einarsnes ^^s 1905 (H. J.)!

Area: All continents, Antarctic.
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Is iiKiinly a marine- and ftrackisli-wator lonii; hul it lias. Iiowevcr,

been loiind in pure Iresli waler al several piaces. The Icelandic sample
orif^inates undoubledly from the shore or adjacenl regions.

IV. Cylindrospermum Kiilzing.

Cylindrospermum muscicola Kutz.

Bornel et Flahault, Revision IV j). 254. liabenhorst Alj^cn nr. 93.

X. Icel. Hot stream in XamuskanV water alkaline, temp. 35 '^ ^^/7

1914. On the marj^in of an outlet temj). 54 ") from l'xahver ^^/t 1914.

S. Icel. Laugarnar at Heykjavik ^Stp.;!

Area: Eur.. As., Afr., Am.

The species of Cylindrospermum do not seem capable of thriving

in arctic and antarctic regions to any great extent. The s|)ecic's in (pie-

slion grows as a rule on earth, but has also been mct wilh in waler,

however, and even in brackish water (West 1909 I ]). 24 2 . That I have
found it in Iccland at and in hot s|)rings is undoubledly not due to ils

being a true thermal alga, but sim])ly due to the lad that it cannot
grow in the country except in piaces wherc the hot springs causc a

higher temperature all the year round. Tiiercforc it may prcsumahly
be included in that group of southern species which in Iceland are met
With but at Ihe hot springs (Ostenfeld 1899 p. 243).

III. SCYTONEMATACEÆ.

I. Scytonema Agardli.

Seytonema varium Kiitz.

Bornel cl I'laiiauil, Hcvision III p. 97.

S. chrijsochlorum Kutz. Species Algaruni |). ;{05: Tal). |)hyc. II, lab.

19. lig. II."

S. Icel. Laugarvatn; outlet from hot spring ^''
s 1914.

Area: Eur., As., Am., Austr., Alaska.

The outlet from the hot sjiring at Laugarvatn formed a kind of

delta before it flowed out in Ihc lakc of the same name. Hight in the

middle of this delta, half in waler and half out of il, the alga in (jue-

slion grew and formed cushions about 1 cm. thick and up lo 5 cm. in

diameier. The lem|)erature of the outlet was 72° C; but in the algal

cushions Ihe temp. was but about 21 ° C. Thcse cushions ])roved laler

to consisl of a Scijtoiicnjd wilh thin, colourless. somewhal gelatinous

sheaths thai. when dried, were not capable <if retaining the form of Ihe

threads, shrinking conscfjuently lo a great extent. Aller having been

soakcd out in lactic acid Ihcy resumcd Iheir original form, The bi-an-

ching was scanty; somelimcs [wd branches were seen issuing side by

side, at pthcr times a solitary branch appeared. '\hv threads were

9—11 /' in (liani.. the Irichomes (i.e— 8 // in (iianiclcr. The transverse
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walls of the cells were often scarcely distinct. Cells one-half to twice as

long as broad. Cell contents granular. The cells were sometimes cy-

lindrlcal, at times somewhat barrel-shaped. Heterocysts 10—11 u in dia-

meter, 22— 39.6// in length.

The colour of the plant

mass (when dried) was
macroscopically seen blue-

green corresponding to

codex nr. 352.

On the assuniption that

Se. variiirn Kiitz. is syno-

nymoiis with Se. ehryso-

chlonim Kiitz., which Bor-

net et Flahault have pro-

ved tlfrough their exami-

nation of authentic spe-

cimcns, I now identify the

plant in question with Se.

nariiim Kiitz. It bears

namely a specially close

resemblance to Ki'itzing's

figure of Se. chrysochlorum

in Tab. phyc. 1. c. On the

other hånd, it does not

seem to me that his figure of Se. variuin represents an absolutely good

resemblance. The Icelandic alga is also, with regard to habitat, in ac-

cordance with Se. ehrysoehlorum which has been found at Euganeæ,

undoubtedly at the hot springs. Strangely enough do neither Bornet et

Flahault nor De-Toni (Sylloge Alg. V p. 513) record this locality. Se.

samoense Wille (1913 p. 145; 1914 p. 11, tab. I, figs. 15—18) is probably

also related to this species.

Scytonema tolypotpjchoides Kiitz.

Bornet et Flahault, Revision III p. 100. Wittr. et Nordst. Alg. ex-

sicc, nr. 768.

E. Icel. Sey6isfj6rdur, bog at 300 m., moss with algæ ^^/e 1914.—
S. Icel. Gnmsta5ir, mud from "Floi". ^Vi 1905 (H. .1.)!

Area : Eur., Afr., N. Am.

This species, which has been found but rarely, thrives best in

water, floating free. According to Allorge (1921 p. 621) it is characte-

ristic of the water in Sphagnum-bogs which is but poor in mineral. On
one of the Icelandic localities it was found under such conditions that

it is permissible to conclude that it will dry up during the summer.

Fig. 13. Scytonema varium Kutz. (X600).

Scytonema mirabile (Dillw.^ Bornet.

S. fujiiratnm Bornet et Flahault, Revision III p. 101.

S. Chlhonoplastes Liebm. Fl. dan., tab. 2398.2. Liebm. 1841 p. 339;

Born. et Flah., Rev. III p 111.

.S. ehrysoehlorum Rab. Algen, nr. 1096.
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E. Icel. FIjotsdaliir, on ruck wilh running walcr '^^
c 1914. —

S. Ii'cl. "Laiigarvas"? leg. Stp.! ncar margin of nortlicrn spring,

lemp. =- 100" C. Hcvkir. Icnij). of spring. lOU 102*^ (.Stp.;!

Arca: .Ml c-onlincnls, La|)i)lan(i, Fn-'roes, .Maska.

In Museum Holanirum Ilauniense a specimcn exisls (coiiecled l)y

Steenslruj) on thc label ol" wliicli is wrilten: '"Meikum. Temp. of spring

100 ^'—102 *^'? Coriaceous slratified Oscillalorium-fell IVoin llie margin".

On the oulside of tlie capsule is writlen in Liebman's hånd: "Scijlonciud

('.hili()n<)i)l<istes Liebm." with a shorl diagnosis which in tiie main agrees

wilh Ihat in Flora danica il. c.) and in Liebman 1811. \n cxaminalion

of the sample |)roved thai il aclually was a ScN'tonema the threads of

which were 9—22 // in diameter, measured on the same thread. When
young, the sheaths are thin, colourless, later lliey bec-ome brown, and
the layers are scarcely diverging. There can then be little doiibt tb:il(l)

we here have to do with the original specimcn of .S. CJitlwiiojjlastes

Liebm. and that (2) this species is identical with .S. mirahile iDillw.) Bern.

Tilis species has generally bcen found on moist rocks and on moss,

but rarely in water. Steenstrup found it in South Iceland on two lo-

calities at hot springs. That this species thrives well here is presu-

mably due to the faet that the earth around the hot springs is kept

regularly moist by the va|)our. For the rest, no statements exist as to

whcther it thrives jjarticularly well at higher temperatures.

Scytonema myochrous (Dillw.^ Ag.

Bornet et Flahault, Revision III p. 104.

S. yrcicile Habenhorst Algen, nr. 977.

E. Icel. Fljotsdalur. Rocky walls over which water was tiickling

^°/6 1914 (4 samples).

Area: All continents, .Spitsbergen, Greenland, Alaska.

The species is often found on localities corresponding to the Ice-

landic ones; but it is also found in lakes foi'ming felted coatings over

the stones fHaumann 1911 p. 5(S), and detached pieces of such coatings

may sometimes form Æ7ay/o/."V<^'-lormations (Ljung(|vist 1915 p. li. V..

Bachmann (1915 p. 51) refers lo the species as calcivorous when living

on limestone. On the other band, if it grows in water it seems to be

incrustcfh with lime (Le Roux 1907 p. 340\

In the l-"li(')tsdalur it occurred on several perpcndicular surfaces t)f

rocks forming a thick, almost black coating, often of great extent. In

some piaces an abundance of water streamed down over the growths,

others remained rather dry. During the summer they are und()id)ledly

often liable to suller from a considerable drought as the walls of the

rocks faced south-east. i. c. might be heated by the sun to a high degree.

Scytonema crustaceum .\g.

BoriH'l et Flaiiaiill, Revision p. lOfi.

E. Icel. Fljotsdalur, black, thin coatings on the rocky wall ^"/e lill 1.

Area: Eur., As., .\m.. Lappland.

Togcther with (Uilolhiix /xuicliiKi . (iloeocapsa (ilf)iii(i , Schizolhrix

Heu/leri it formed thin. black coatings which but with difliculty were
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scraped off the stone. The rocks were here but slightly damp. It has

generall}^ been found under similar condilions. It is recorded as calci-

vorous by E. Bachmann (.1915 p. 51).

II. Tolypothrix Kiitzing.

Tolypothrix distorta (Fl. dan.) Kiitz.

Bornet et Fhihault, Revision III p. 119. Kiitzing, Tab. phyc. II,

tab. 33, fig. V.

E. I c el. Arnkelsger6i -^/e 1894 (H. J.)! — N. Icel. Skutustaåir,

small pool into which a spring flows out, temp. 7** ^^/7 1914.

Area : All continents, Lappland, Alaska.

In the sample from Arnkelsgeråi T. distorta occurred in company
with Zijijnema sp. and Tribonema sp. Presumabl}' it has then grown in

rather quiet water as is the habit of the species. For the rest, it is

hardh' possible to distinguish T. distorta from T. penicitlata (Ag.) Thuret,

as already pointed out by Lemmermann (1910 p. 23 and 218).

Tolypothrix tenuis (Kiitz.) Johs. Schmidt emend.
Johs. Schmidt, Botanisk Tidsskr. vol. 22 p. 383. Bornet et Flahault,

Revision III p. 122.

T. lanata ibidem p. 120.

E. Icel. SeySisfjoråur -^6 1893 (H.J.)! Hallormsta6ir, at the margin

of a forest lake, temp. 20 ^ ^^/e 1914. Hallormsta()ir 'Vv 1893 (H.J.)!

Pond near Ålftatjorn, on decaying piants from the bottom ^/t 1914.

Hreidarstaåir, on leaves from the bottom of a pond, temp. 12° ^/i 1914.

— N. Icel. Halldorstac>ir at Laxa, in spring, temp. 9*^' ^V' 1914. Hii-

savik, lake; the algæ at the margin partly lying loose, partly attached

on piants in a small cove, temp. 12*^ ^''/t 1914. Grimstafiir, in pond
on deca3'ing piants -^/i 1914. — N. W. Icel. Reykjanes, hot spring (Isa-

fjar6ardjup) Dyrafjor(^ur, Hariot 1893 p. 315, Belloc 1894 p. 6. Brekku-

dal in Dyrafj6r6ur ^''/g 1896 (C. H. O.)! — W. Icel. Glammastaflavatn,

on stones at the shore, temp. 15*^ ^/s 1914. Modruvellir, eyjatjorn,

plankton net dragged through plant growth, temp. 15" ^/s 1914. — S. Icel.

Varmå in Olfiis at Reykir, temp. 17° ^^'8 1914. (4 samples). Mi6hus
(Torfavatn), in small bays at the lake-margin, floating as small balls

at the water's edge Vs 1905 (H.J.)!

Area: Cosmopolite, Antarctic, Lappland, Novaya Zemlya, Færoes,

Greenland, Alaska.

This species is one of the most common C3'anoph3'ceæ and has a

v^'orld-wide distribution. Its proper habitat is undoubtedlj' the littoral

region of the lakes where it forms thin coatings on stones and piants;

at times it form Ægagropila-formations (Ljungquist 1915 p. 11), attempts

of which are also known from Iceland (Mi6hus). Further it seems ca-

pable of thriving on land, on dripping rocks, among damp mosses, nay

even on earth (Esmarch 1914 p. 272). Finally it has been found in

various piaces in brackish water.
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I. terrestris n. f.

In a sample IVom Hallormstaftir in a fissurc of a rock in Ihc forest,

at a place over wliirli walcr was tricklin«^. a remarkable form {^revv

whieh 1 lliink slioiilil be relerred lo T Iciuiis. Il roniied exlensive, l'elted

eiishions or eoatinj^s about ^/j mm. in lliiekness. Tlie sheatlis firm, to

bej^in wilb colourless, later yellowisb brown. Diameter of threads 7—
12.3 it. (iiameler of tricliomes 4— 6.6 //. False branelies are of frequent

occurrence; the majorily being of llie 7b////;o//im-l\ pe, a few, liowever,

Fijj. 14. ToUjpothrix tennis Ag. f. terrestris n. f. (X600).

of tiie Sc!ilniiem(i-[\pQ. Heterocy.st.s as a rule solitary, at times in pairs.

(^ells qiiadralic or sliorler than Ihe diameter. Apical cell of tlie tri-

cbome semi-f^lobular. Fig. 14.

It is distinf^uished from tlie ordinary form of the species by its

more vijjorous siicaths, tliinner tricliomes and fre(|uenlly solitary hete-

rocysts. Il is perliaps inlhienccd by the particular habitat.

Tolypothrix limbata Tluiret.

Hornet et Flaluuilt. Revision III p. 124.

E. Icel. Vallanes, collected with plankton net which dragged a

little on the bottom, temp. 13^' ^Ve 1914. — X. Icel. Ski'itustat'iir, small

pond, temp. 19" ^'/t 1914. Grimstai^ir, small |)onds. on old decaying

piants -"/t 1914 (2 samples). — S. Icel. Apavatn, in plankton, temp.
\\^ 1^8 1914.

Area: Eur., Afr., .\m., Greenland.

T. limbaUi has hitherto only been found on about half a dozen
various iocalilies and is lluis a "rare" s|)ecies. Most fre(nienlly it oc-

curs under similar conditions as 7". Iciiiiis or even in c()mi)any with Ibis

species. In Iceland I have cauglit it a couple of times in a plankton

net, but it originated undoubtedly in both cases from the bottom and

is by no ineans plankton species.

Tolypothrix helicophila Lemm.
Lemnici'inann, Kry|)logameiill. d. .Maik Hrandenburg 111 p. 219. p.

198 lig. 10.

N. W. Icel. Botn in Geir|'j6fsfj6rdur, lake, water lo", air 12*^,

20/7 1915 (H. J.)!

Area: Germany.

In the above menlif)ne(l samjjle a copiously branched Toljipnlhrix

occurred; threads 10 12 // in diameter, shcaths geiatinous, and triclio-

mes 4—5 // in (ii.uiictcr The sample is jireserved by means of formalin.

The species has hitherto only been found by Lemmermann in sonie

lakes in Hrandenburg.
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III. Desmonema Berkele}^ et Thwailes.

Desmonema Wrangelii (Ag.) Bom. et Flah.

Bornet et Flahault, Bevision III p. 127. Wittr. et Nordst. Alg. exsicc,

nr. 675. Lemmermann 1910 p. 201, p. 198, fig. 3.

E. Icel. Vestdalur at Seyc)i.sfj6r6ur, slightly damp rocky wall, for-

ming dark patches */? 1914. Ekkjufell, drlpping rocks -/'? 1914.

Area: Eur., As., Am., Austr., Færoes, Alaska.

The habitat most favourable to tliis species is said to be cold moun-
tain streams (Lauterborn 1910 p. 493, Lemmermann 1. c). In Iceland

I found it in piaces on which it undoubtedh' will desiccate completely
during the summer. At the time when I visitcd the localities, water
was trickling down in abundance over the rocks from the melting snow.

IV. Hydrocoryne Schwabe.

Hydrocoryne spongiosa Schwabe.
Bornet et Flahault, Revision III p. 128. Lemmermann 1910 p. 222,

p. 198, fig. 4.

E. Icel. Vallanes ^^5 1893; two samples, one of them from "Siki".

(H. J.)! — W. Icel. Glammasta5avatn at Geitaberg, on stones at the

shore, temp. 15'^ Vs 1914.

Area: Eur., South-Patagonia.

This species occurs almost always attached to piants or other solid

objects in fresh water. Its distribution is apparently but little known;
presumably it has often been overlooked.

IV. SIROSIPHONACEÆ.

I. Hapalosiphon Någeli.

Hapalosiphon laminosus (Cohn) Hansg.

Bornet et Flahault, Revision III p. 56.

Aiilosira thermulis West 1902 p. 244, figs. 1—10.

Mastigocladiis laminosus West 1. c. figs. 11—16.
Sphærozyga Japeti Liebm.
S. thermanim Liebm. 1840 p. 338; Fl. dan., tab. 2399.

N. Icel. Namuskar(^. in hot stream, water alkaline, temp. 35^

^^li 1914 f. anabænoides and f. phormidioides. Ibid.. at the source of

the hot spring, temp. 45*^ f. typica. Uxahver, on silicious sinter at the

hot spring ^-/y 1914 f. typica. Ibid., in outlet from spring, temp. 35'^—

540 22 j^ \^\i f. anabænoides. Reykhus, S. of Akureyri, hot spring,

temp. 48° V? 1914 f. anabænoides. Akureyri, hot spring (O. P.)! ^^6

1903 f. anabænoides. — N. W. Icel. Reykholar, margin of hot spring,

in the surface of the algal layer 20'^ ^/t 1915 (H. J.i! f. tyi)ica. Reykjanes,

hot spring (58*^') (Th. Th.)! t; typica. — W. Icel. Hvcravellir (55°— 61*^)
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West 1902 r. lypica and anabæiu)i(tc.s. llclj^avaln. in watcr al ao " and
at Ihc marj^in of springs 60^—65" 'Vs 1914 I", phonnidioides. Stora

Kroppar. lemp. 39"- ^'s 1914 f. typk-a; 26"—35" f. anaba-noides. Hcyk-
holt. on nioss at Ihe margin ol' tlio outlot from Skrilla ^/s 1914 f. ana-

bænoides. in oiitlct from Skrilla, tcmp. 25" ''/s 1914 f. anabænoides.
— S. Iccl. Reykjavik Laugarnar leg. Stp., det. C. Flahault! f. analjænoidcs.

Geysir. outlet. temp. 40", West 1902 p. 244 f. ty|)ica. Laiigarvatn, outlet

from a 'Iimm ". lemp. 40" '^/s 1914 f. anabu'iioides.

Area: All eontinents. almost exeUisivcly

in hot springs.

Bornet et Flahault (Revision 111 p. 56)

direct attention to the exccptional richness

in forms of this species. If one examined
a niimber of spceimcns of it, one might
feel inelined to refer it to sevcral varying

genera in thai il now occurs as a distinet

Sirosiphoniacea with branehings, now re-

sembles an Anahcnui . and now a Phormi-
diiiin of the groiij) Monilifurinid Gom., the

helerocysts being but fainlly devcloj)ed or

totally laeking. This species has therefore

an exccptionally long series of sN'nonyms —
which are constantly incrcased.

Thus I do not doubt that Aulosira ther-

malis West (1902 p. 244, tab. 4 39, figs. 1-
10) is, in faet, the Aiialnrna-Wkc form of

Ilapalosiphon laniinosus It is, as already

menlioned, by no means possible to dis-

cover branehings in all sanijjles of this

species cj). Schmidle 19(10 p. 177', and we
have then but the basal Ihreads left, these

being highly Aiuihd'iia-Vike. 1 have asccr-

tained that such forms are found among the

exsiccata cited by Bornet et Flahault, e. g.,

Wittr. et Nordst. nr. 758 of which especially

b. and c. contain ,\/K//)a7ja-like forms. Wlie-

ther those largcr cells willi ,L;r;iiuihir cell

conlents mentioned by West aclually are

ludging by Wests figures they do not seem
to possess any disliucl spore inembrane. In tlie leelandic sam|)les I

have olien observed such larger granular cells; but 1 do not believe

they are s])ores.

For the rest it is strange thai West rcferrcd this species to the

genus Aulosira, the chief distinguishing character of which is "vagime

membranaceæ arclæ", these giving the whole thread a Toliipolhrix-hke

appearance. This is absolutely not the case in Aiilosint Ihcrimilis West
which is su|)posed to have "vagina delicatissima hyalina", Ihe sheaths

being nol visible at all in the ligurcs. When West lurtheriuore 1. c.

p. 244 records that Maslif/ncladus htniiitosus from Hveravellir and the

great Geysir are lo somc exlent enerusled willi lime this is probably

Fif,'. 15. Hapalosipbon laminosus
Cohn) HaiKSf?. (X60()).

a. f. typica.

1). f. aiiabænoides.

c. f. phormidioides.

spores is rathcr doubHul.
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due to a misundcrstanding in that none of the Icelandic hot springs
deposits lime, but exclusively silicious sinter (TKoroddsen 1910 p. 117).

I can still mention two more synonyms, viz.: Sphærozijga Japeti
Liebm. and S])hæro:!jga thcrmamm Liebm. Both species are figured in
Flora danica, tab. 2399, and were referred to by Liebman (1840 p. 338 j.

In the herbarium Johs. Sclimidt already directed attention to the faet
that these two species were identical with Hapalosiphon laniinosus, and
I have had opportunity of examining some samples, collected by Steen-
strup on the localities mentioned by Liebman, and upon which was
written Sphærozijga n. sp. in Liebman's band. I take it for granted that
these are the original specimens of the two species established by Lieb-
man and can thus verify Schmidt's note regarding the actual position
of these s])ecies in the system.

As already alluded to, the species in question can be found under
three essentially dilfcrent forms:

L f. typica, the typical Hapalosiphon form with branchings, distinct
difference between the primary and secondary threads, the latter
being thinner and more cylindrical than the former the cells of
which are inflated and more or less spherical. Heterocysts well
developed. Sheaths, as a rule, firm, distinct, and colour a pronoun-
ced violet with chlor-zinc-iodine (fig. 15, a).

2. f. anabænoides, the Anabæna-like form (= Aiilosira thermalis West)
without any branching. All the threads almost similar, with more
or less spherical cells and distinct heterocysts. The cells are largest in
the middle of the trichome, decreasing as a rule towards the apices.
In this as well as in the last form spirally coiled threads are not
infrequently met with as alreadv described and figured by Schwabe
(1837 p. 126, tab. II, fig. 14 a).

The vaginæ are as a rule more or less confluent and colour
faintly or not at all with chlor-zinc-iodine (fig. 15 b).

3. f. phormidioides, the phormidium-like form in which all the threads
are almost similar, without heterocysts, with constrictions between
the cells which often are feebly constricted in the middle. The
sheaths confluent, do not colour with chlor-zinc-iodine (fig. 15 c).

Between these forms numerous transitions exist, and I therefore
presunie, like Bornet et Flahault, that they all belong to the same species.
The proof of this can hardly be adduced in any other way than by
means of pure cultures, but as far as I know nobody has as yet at-
tempted this with regard to Hapalosiphon laniinosus.

This species is a cosmopolite among the thermal algæ fElenkin 1914).
It has been found on all continents, but up till now in no arctic or
antarctic region, e. g., neither at the hot springs in Greenland nor Spits-
bergen. From two piaces only is it recorded as an occurrence of non-
thcrmal water, viz., the Hhine (Lauterborn) and a stream on Celebes
(Weber-van Bosse 1913).

Lowenstein (1903 p. 317^ experimented on and closely investigated
the limits of temperature within which this alga might thrive. He found
that 52*^ C. was its maximum, whereas it is capable of withstanding
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-^ 19.8" wilhout dyin}^, mul lliat it also iu:iy l)c f:i|);il)lc of thrivinj^ al

ordiiKiry rooiii temperature.

.My observations rej^ardiii'^ its occiirieiue in Iceland are in perfect

aceordance witli tiie ahove. in tliat I Ibiind it j^rowinj^ in water of up
to 55'' C. If thc temperature of tlie water exceeded tiiis, the alj^æ grcw
but al liie marj^in ol" tlu' sjjriuf^s where tiie lemp. was lower. I have

not been able to |)rove any conneclion between the temp. and the form

under which tlu' al<^a occurs. I presumc tiie i'orms to be deYelo|)menlal

sta<»es, f. phunuidioidcs l)ein{» the younj^est, 1". typica thc oldest form, but

in case tlie eonditions are unl'avouraljle for its <^ro\vth is remains pre-

sumably at ils first staj^e of developmcnt.

Hapalosiphon intricatus W. and (1. S. West.

.lourn. l.inn. Soc. vol. \X.\ p. 271. pi. XV, ligs. IG 28.

N. leel. Ski'iluslaciir, small pond, on parts of old piants. temp.

IG" 1^/7 1914.

Area: West Indies, Eur., Greenland.

West found originally lliis species among the leaves of a Lciuuhryuni

on trees; but later it has also been found under similar eonditions as

in llic ahove menlioned Icelandic sample, viz. in water on parts of

old piants.

The shcaths assumed a distinct violet tint whcn trcated vvilh chlor-

zinc-iodine.

II. Fischerella (Bornet et Flahaiilt) Goniont.

Fischerella thermalis (Schwabe) Gom.
Gomont 1895 p. 52.

Sligonema thermolc Bornet et Flahault, Revision ITT p. 66.

S. Icel. Reykjanes, warm soil (20—30") near the springs ^'/e

1896 (C. H. ().)!

Area: Eur., Am., Auslr.

The specimen from Reykjanes was originally determined by .lohs.

Schmidt and later on revised by Flahault. 1 have also examincd it and

have arrived at the conclusion that the dimensions of the threads are,

on the whole, somewhat large for the species. I found no hormogones.

The species has often been found in and at hot springs; but also

on stones and earlh away from the springs. On Heykjanes uuiloublcdly

only acid sul|)hureous sj)rings are found, and presumably it must have

been in the vicinity of those thai F. thermalis has grown. This is the

more remarkal)Ie as the soil around this kind of springs generally is

absolutcly destitute of piants.

Fischerella muscicola Thur. Gom. var. miner Hoye V. n. var.

F. lilis primariis 8—12 // crassis. secundariis 4—5 // crassis, hor-

mogoniis us(|ue ad 50 n longis, sæpissime brevioribus; vaginis chloro-

zincico jodurato cocrulescenlibus.
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N. Icel. Pond near Grimstaftir (Myvatn), on parts of ol(i piants

2^7 1914. - N. W. Icel. Botn in Geirl)j6fsfjor6iir (lake), temp. 10'^ ^Vv
1915 (H. J.)!

The form foiind in these two samples bears an extremely close

resemblance to Fischera muscicola Thur. (Bornet et Thuret: Notes algo-

logiques p. 155, pi. 36)

{= Fischerella m. Gom.),

but is especiall}^ di-

stinguished from it by
its smaller dimensions

and shorter hormogo-
nes. The bearings of

chlor-zinc-iodine on the

sheath of F. muscicola

are up to Ihc present

unknown. On the other

hånd Gomont (1902 p.

299, pi. I) States with

regard to Fischerclla

major that its vaginæ

do not assume a bluish tint with this reagent. By an examination of

the authcntic sample: Kryptogamae exsiccatae nr. 333, I have convinced

myself of the correctness of this statement. The habitat of the new
variety is also different to that of F. muscicola in that it grows on earth

whereas the other is found in water.

Fig. 16. Fischerella muscicola (Thur.) Gom. var.

minor n. var. (X600).

III. Stigonema Agardh.

Stigonema ocellatum Thur.

Bornet et Flahault, Revision III p. 69.

N. W. Icel. Arnarfjor^ur, Hariot (1893 p. 316), Belloc (1894 p. 6).

Area: All continents, Lappland, Færoes, Alaska, Greenland.

This species, which I have not seen in Iceland myself, is often

recorded as characteristic of sphagnum-moors, the water of which is

poor in mineral (Allorge 1921 p. 621).

Stigonema panniforme (Ag.) Born. et Flab.

Bornet et Flahault, Revision III p. 71. Hieronymus 1895 p. 164.

S. tomentosum ibidem. p. 166.

Sirosiphon compactus Rabenhorst Algen nr. 694.

W. Icel. Kleppjårnsreykir, almost dry crusts Vs 1914 (2 samples).

Deildartungahver, not moistened by the water, ^/s 1914. — S. Icel.

Almannagja, on rocks over which water frequently was dripping ^V« 1914.

Area: All continents. Færoes, Novaya Zemlyal

Bornet et Flahault incorporate S. tomentosum with S. panniforme.

Hieronymus (1895), on the other band, attempts to separate S. tomen-

tosum from S. panniforme; but the position of the heterocysts is the

only important dillercnce which he is able to state, in that these in S.



312 joiis i{(*vK i'Ki i;usi .\

piinniforme ncarly always arc lateral, in .S. lomcnlosuni, on Ihe othcr

hånd. inlercalarv, at times, howcver, lateral. Thiis a sliarj) (lisliiution

botwecn the two sjiecies can evidently not be drawn. and I therefore

preler to t'oUow Hornet et l'lahault in considerinj^ tlieiu as one species.

In the Icclandic spceimens Ihe diameter ol" the threads was 17—31 /ti,

possesing inlercalarv as well as lateral heterocysts.

.S. jHinnifoinw is apparently an exclusively terrestrial form tlirivin«^

on walls, rocks, and trecs. but frcciuent nioisleninj; is. liowever, undoub-

tcdh' a condition of existence.

01" the 4 Icelanilic samples which contained the sjjccies in (juestion,

threc orij^inated from the hot sprinj^s. I assume that it is ralher the

vapour from the sprin<^ than the heat which is favourable to the f»ro\vlh

of this alf^a. To my knowledge it has not previously becn found in the

vicinity of hol springs.

Stigonema minutum Hass.

Bornet et Flahault. Revision III p. 72. Witlr. et Xordst. Alg. exsicc,

nr. 1008.

E. Icel. Vallanes, among mosses on a knoll in bog ""^^/e 1914. —
S. Icel. Almannagjå. on rocks; in a place over which water frccpienlly

was trickling '^^ 1914. Hcvkjavik, on a stone in a depression wilh

water . H. J.)! ^8/4 i897.

Area : All conlinents. Greenland. Alaska, Færoes. Lappland.

S. minulum grows most frecjuently on rocks, stones, walls or trunks

of trees and generally in piaces where it may be moistened rather often.

However. it is able to grow in water, too. In tiie sam])le from Vallanes

it appearcd in a corallaceous branched form, mentioned by Bornel et

Flahault I. c. p. 74) and corresponding to some extent to S. coralloules

Kutz. iTab. phyc. II, tab. 34, VI. The uppermost branchings, however,
exhibited dislinctly the features characterislic of .S. minutum, but it may
be extremcly diflicult to rccognise it in this form.

Stigonema turfaceum Herk.i (looke.

liorncl el Flaliaull. Revision III p. 74.

Sirosiffhon f)uli'in(ilus Kiitz. Tab. phyc. II, tab. 36, fig. I.

E. Icel. Hog al 300 111. above sea-ievcl behind Scyi^isfjon^ur. moss
With algæ ''V« 1914.

Area: .Ml conlinents, Færoes, Greenland.

Most frequently found as a terrestrial plant, on earlli. rocks, Irces

etc. that are more or Icss damj). On the above-nientioned Icelantlic lo-

cality it was but scanlily represented. At the time when the coUeclion

took place the locality was stil! very wet owing to the faet that the

snow on the mountains was slill thawing; but lalcr in Ihc summer the

algæ on this locality will undoubledly be lial)le to sulfer from a con-

siderable drought.
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Stigonema informe Kiitz.

Hornet et Flahault, Revision III p. 75.

Sirosiphoii lacustris Rab. Alg. nr. 611.

N. Icel. Skutustaåir, small pond, temp. 19^ '^/7 1914.

Area: Eur., As., Am., Austr., Lappland, Færoes, Greenland.

The specimen found had the following dimensions: main threads

c. 75 fi in diam., lateral branches c. 45 //, cells 10— 15 //, hormogones
c. 13 fi in diam. and varying length, frequently very long which may
be due, however, lo the faet that \ve have to do with chains of hormo-
gones. These dimensions are, on the whole, in accordance with the

diagnosis in Bornet et Flahault (1. c.) The hormogones only are some-

what thinner than those recorded by the afore-mentioned authors. Stock-

mayer (,1909 p. 66), who has had abundant material of this species at

his disposal, states that he has often found hormogones 8—12 fi in diam.,

15 //, on the other hånd, but a few times. He opines that St. mamil-
losuni may perhaps be but a varietj' of this species.

S. informe has generally been found on moist rocks, but also in

water or on trunks of trees. The Icelandic specimen originales from
waler, and this may probably account for its sheaths not bcing so brown
as in Rab. Alg. nr. 611.

Stigonema mamillosum (Lyngb.) Ag.

Bornet et Flahault, Revision III p. 77.

E. Icel. Sey6isfj6r3ur, bog at 300 m. above sea-level, on moss
^^/e 1914. — Fljotsdalur, on rocky wall over which water was trickling

3% 1914. RauSara, in puddles of water on stones ^^/i 1897 (H. J.)!

Area: Eur., As., Am., Færoes, Lappland.

In all 3 samples the species was but scantily represented, but it

was abundantly provided with hormogones, 11— 13 i( in diam. and up
to 84 // in length. I have compared the sam])les with an original spe-

cimen in Herb. Lyngbj'e, exhibiting short hormogones, but otherwise

bearing a close resemblance to the Icelandic specimens, as well as with

a sample determined by Flahault.

On the original specimen in Herb. Lyngb. numerous hormogones
occurred, being all about 13 /< in diam. and 45 /< in length. Bornet et

Flahault particularly emphasize the length of the hormogones, being of

the opinion that this dimension is very constant. Stockmayer (1909

p. 66) pronounced against this view in that he actually found a conside-

rable variation in the length of the hormogones in S. informe. (The

exact relationship between S. informe and S. mamillosum may be left

an open qucstion until more detailed invcstigations can be undertaken.)

Personally I am inclined to believe that the diameter of the hormogones
should be a much more constant character than their length, as seriated,

more or less confluent hormogones are a common occurrence in e. g.

S. informe. But even the diameter of the hormogones may, of course,

be somewhat variable. I have therefore no hesitation in referring the

specimens found to the species in question.

On the slrength of their knowledge regarding the distribution of

S. mamillosum, Bornet and Flahault slate that it appears to be confined

The Botany of Icelnnd. Vol. II. 21
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to more northcMii rcj^ions. The s|)ecies has, howevcr. now Ijcen lound

in Italy, nav cven in Iropical regions, e. {». al Singa|)ore and on Koh
Chanj^. Hence it niay be considcrcd as a seltled faet Ihat no delinile

rliniatic limils eau be slaled wilh rej^ard lo tiiis s])ecies.

5. mainillosnm iias been foiind submersed as well as on moisl rocks

aniong mossos and the like. This is also the case on thc Icclandic localilies.

V. RIVULARIACEÆ.

I. Calothrix Agardh.

Calothrix clavata Wesl.

West 1914 p. 1019. 1)1. XXI, figs. 6—7.

E. Icel. Hvalnes, in a mucilaf^inous mass, si)rin{^ near

high-water mark ^^js 1894 >H. J.;!

Area: S. Am.

West's descriplion of this species, which lo my know-
ledge has been found only by the aulhor, agrees exaclly

wilh the s])ecimens which I found in the sample from
Hvalnes. The onh' dillcrencc a])pcars in Ihc basal helero-

cyst which in West's Jigurc apparenlly is of the same dia-

meter as the lower part of Ihe thread, whereas ils dia-

meter in the Icelandic sjiccimens is considerably smaller.

The thread here was 6—9 /< in diam. at the ulmost,

whereas Ihe heterocyst was but about 4 // in diam. lig. 17).

West does not mention anything as to the relation of the

sheath to chlor-zinc-iodine. The shealhs of the Icelandic

sj)ecimens assumed a deej) violet whcn Irealed wilh Ihis

reagent. In this we possibly i)ossess an imporlanl cha-

racter bj' means of which C. clavata can be dislinguished

from C. minnsciila Weber-van Bosse (1913 p. 42) which
olherwise seems lo be closely rclaled lo tlie former.

It does not appear dislinctly from Wests slalemenls

(I. c.) whclher this s|)ecies was found in fresh or in

salt waler. Ils Icelandic occurrencc seems lo indicalc

Fie. 17. Culo- ^'^'*t ^^ "^^y ^^ caj^able of enduring salt-water spray.

thrix clavata II grew here in comjiany wilh Noslor sp. and Nodiilaria
West (X()00i. Ilaroeijana.

Calothrix epiphytica W. el d. S. West.

.iourn. of 15()l. vol. 35, 1897 p. 240.

Ilvcravellir, lemp. 38^ C. W'csl 1902 p. 243).

Area: luir., Afr., Am., .\nlnrclic.

This species, v^'hich I have nol seen, has been found on widely

differing localilies in Iropical as well as in vcry cold antarctic regions.

Thus it is evidenlly not an aclual Ihermal alga. bul it must be cajjable
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of developing at highly variable temperatures. Esmarch (1914 p. 273)

records it from earth-samples originating from clayey and marshy ground
at the shores of the Elb at a depth of 25 cm.

Hveravellir is a group of hot springs situated in the middle of the

countr}' between Hofsjokull and Langjokull i. e. in the uninhabited region.

Calothrix parietina Thuret.

Bornet et Flahault, Revision I p. 366.

E. Icel. On more or less moist rocky walls, Ekkjufell '-/t 1914,
Vestdalur near Sey6isfj6r5ur ^7 1914, Fljotsdalur 3% 1914. — S. Icel.

Geysir, temp. about 30'^ C. (Stp.i!

Area: Eur., As., Am., Afr., Austr., Greenland.

As far as its geographical distribution is concerned, this species

may be denoted as an ubiquist. Besides it is a rather pronounced aero-

philous alga which, however, probably requires a comparatively great

quantity of moisture in its substratum. It therefore thrives best in pia-

ces where in any case at certain seasons water trickles down over the

rocks or where these are dashed with spray from a waterfall or the

like. However, it has also been found on rocks and stones under the

surface of the water.

The sample collected by Steenstru]) at Geysir contains a Calothrix

(attached to siliceous sinter) with threads about 10 /< in diam. and thick

stratifled brown sheaths that are somewhat infundibularly expanded
upwards. I therefore opine that it can hardly be referred to C. ther-

inalis as originally done by Johs. Schmidt, but that it must belong
to C. parietina. However, it cannot be identical with the following va-

riety as this is said to be characterised by its colourless sheaths.

Calothrix parietina Thur. var. thermaiis G. S. West.

West 1902 p. 243, tab. 439, ligs. 17-20.
Hveravellir, temp. 24^ C. On rocks and stones.

Calothrix thermaiis (Schwabe) Hansg.

Bornet et Flahault, Revision I p. 368.

Mastichonenia thermale Kutz. Tab. phyc. II, lab. 46, lig. I.

W. Icel. Sturlureykir, on siliceous sinter at little Hver (temp. 76°);

the algæ were not overtloved by the water. ^/s 1914.

Area: Eur., Afr., N. Am., S. x\m.

The mentioned sample consists in the main of a Calothrix which
I refer to C. thermaiis in spite of the threads being often somewhat
thicker ^up to 13.2 u) than they usually are in this species.

Has hitherto only been found in hot springs.

II. Dichothrix Zanardini.

Dichothrix Orsiniana (Kutz.) feorn. et Flah.

Bornet et Flahault, Revision I p. 376. Lemmermann 1910 p. 247.

Rabenhorst Algen nr. 1177.

21*
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\V. Ic-ol. (ilanimasla^avaln . on stones at Ihc margin, tcmp. 15°.

Ve li) 11.

Area: Eur., As., .MV., X. .\ni Beercn-Eiland.

The species in (iiiestion seenis lo thrive bcst in rapidly running

water, l)iil has also bccn foiind in staj^nanl watcr and on moist earth or

nioist rocks. On ils Iceiandic occurrcnce it niostly grew in llie surl-zone.

Dichothrix compacta Ag.) Born. et IMah.

Hornet et Flaliault. Revision I p. 378.

Hvcravellir, lemp. 55" C. iWest 1902 p. 243).

Area: l",ur., X. Am., Færoes.

Dicholhrix compacta is evidently a species \vhich is not readily dis-

tinguished ep. Tilden 1910 p. 277 . This is perliaps the reason why
it is so rarelv mcntioned in the literature.

III. Rivularia (Roth) Agardh.

Rivularia Biasolettiana Mencgh. i^Lemm. emend.).

Lemnierninnn 1910 ]>. 250.

R. luiimlnld Hornet et Flahault, Revision II p. 348.

R. Biasolctliaiia ib. ]>. 352.

N. Icel. Gasir, on mud ^^v 1899 6. D.)!

Area: Eur., X. Am., Alaska, Lappland, Greenland.

It is but with great reservation that I refer the form in question

to /?. Biasolclliana. The tliallus is comi)oscd of 1 2 mm. large spherical

tlialli, more or less conlluent, not encrusted wilh lime, rallier soit and

easily crushed under cover glass. Trichomes generally 4.4—5 /< in diara.,

at the base, wliich as a rule is somewhat swollen. up to 7.9 // in diam.

Lower cells almost quadrate or sliglitly longer than thcir diameter,

u|)|)er cells shorter than wide. Heterocysts basal, solitary or in i)airs,

8—11 // in diam. Sheaths ycllowish-brown, in the outermost part hya-

line, at times distinctly stratiJied and with dilated ochreation at the apex.

Threads with sheaths up to 30 // in thickness. Hormogoncs formed in

abundance, about 50 /< in length, 4—5 ii in diam. This plant cvidenlly

in certain respects resembles R. minulula Kiitz. i Horn. et Flah. var. 0/--

siniana (Men.) Forti (Sylloge Alg. V p. 673); bul in olher respects, such

as the aj)pcarance of the thailus, il is dilTerent.

As the points of dillerence are so insignilicant I should consider

it as aimlcss to establish a new S|)ecies on tiie basis of this specimen.

The differences consist chielly in the trichomes being thinner mul in

the absence of limc-incruslation. Wilh regard to liic lirst jjoint it should

bo noled that the trichomes in the Rinnl(iria-s\)ecics probably are con-

siderably variable in thickness on the whole, and, as to the second,

thai Hornet and Flahault's diagnosis of R. niiiuiliila (1. c.) admits of the

thallus being "mollis", i. e. not encrusted with lime.

Gåsir. wlierc Ihe sample in (pieslion was collecled. is a |)cninsula

between Horga and Eyjaljort'^ur, and thcre is Ihus a possibilily ol salt

as well as fresh-water. I have tested Ihe adhering, dried mud in order
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to see whether it contained much chloride of sodium, but this did not

seem to be the case. I therefore conclude that the alga originated from

pure fresh water.

R. Biasoletliana, in Lemmermann's emendation, occurs in salt water

as well as in brackish and pure fresh water. It may also grow on
earth, on dripping rocks etc.

The foliowing species of Cijanoplujceæ are recorded by Lauder
Lindsay (1861). In the cases when the species has not retained the

same name, I add the name according to the nomenclature of our days.

Coccochloris Grevillei Hass. var. botryoides Hass. = Aphanocapsa Gre-

villei (Hass.) Rab.

Nostoc comnmne Vauch.

Nostoc verrncosiim Vauch.

Nostoc Uchenoides Vauch. = Collema sp.

Riviilaria alra Roth (is a marine species).

Raphidia angiilosa Hass. =^ Riviilaria natans (Hedw.) Welw.
Oscillatoria tennis Ag.

Oscillatoria antnmnalis Ag. — Phormidinni aiitnmnale (Ag.) Gom.
Microcoleus repens Harv. — Microcoleiis vaginatus (Vauch.) Gom.

Of these species I have not found Aphanocapsa Grevillei (Hass.) Rab.

and Riviilaria natans (Hedw.) V^'^elw. in the Icelandic material which has

been at my disposal.

The same species are recorded again by Lindsay in 1867 (p. 200).

I wish to express my best thanks to the trustees of the Carlsberg

Fund for having defrayed the expenses of my journey to Iceland and
for a grant to the production of my work.
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LIST OF THE SPECIES.

(synonyms in italics).

Anabæna catenula (Kiitz.) Born. et Flah.

299.

— flos-aquæ (Lyngb.) Bréb. 296.

— inæqualis (Kiitz.) Born. et Flah. 297.

— Jonsson! n. sp. 299.

— oscillarioides Bory 300.

— Poulseniana n. sp. 298.

— torulosa Lagerheim 301.

— variabilis Kutz. 296.

— verrucosa n. sp. 299.

Aphanocapsa Elachista W. et G. S. West
var. irregularis n. var. 265.

— Grevillei (Hass.) Rab. 317.

Aphanothece microscopica Niig. 266.

— Mooreana (Harv.) Lagerh. 266.

— prasina A Br. 266.

Aulosira thermalis West 307.

Calothrix clavata West 314.

— epiphytica W. et G. S. West 314.

— parietina Thuret 315.

—
•
— var. thermalis G. S. West 315.

— thermalis (Schwabe) Hansg. 315.

Chamæsiphon curvatus Nordst. 272.

— cj'lindricus n. sp. 272.

— incrustans Grun. 272.

Cbroococciis chalybens Rab. 263.

— helveticus Nag. 264.

— macrococcus (Kutz.) Rab. 264.

— turgidus (Kiitz.) Nag. 263.

var. chalybeus Hauck et Richter

263.

var. dimidiatns Hauck et Richter

264.

— var. viohicciis W. West 263.

Clastidium sctigerum Kirchn. 271.

Coccochloris Grevillei Hass. var. botryoi-

des Hass. 317.

— stagnina Spr. 266.

Coelosphærium Kiitzingianum Nag. 270.

Cylindrospermum muscicola Kiitz. 302.

Desmonema Wrangelii (Ag.) Born. et Flah.

307.

Dichothrix compacta (Ag.) Born. et Flah.

316.

— Orsiniana (Kiitz.) Born. et Flah. 315.

Fischera muscicola Thur. 311.

Fischerella muscicola (Thur.) Gom. var.

niinor n. var. 310.

—
- thermalis (Schwabe) Gom. 310.

Gloeocapsa alpina (Niig.) Brand emend. 266.

— atrata (Turp.) Kiitz. 265.

— Magma (Bréb.) Kiitz. var. Itzigsohnii

(Bornet) Hansg. 266.

— rupestris Kiitz. 265.

— tepidariorum A. Br. 261.

Gloeothece confluens Nag. 261.

— rupestris (^Ljngb.) Bornet 261.

— tepidariorum Lagerh. 261.

Hapalosiphon intricatus W. and G. S.

West 310.

— laminosus (Cohn) Hansg. 307.

Hydrocoleum homoeotrichum Kiitz. 291.

Hydrocoryne spongiosa Schwabe 307.

Hypheothrix lateritia Rab. 289.

Lyngb3'a æstuarii (Mert.^ Liebm. 284.

— Kiitzingii Schmidle var. distincta

(Nordst.) Lemm. 286.

— lutea (Ag.) Gom. 285.

— Martensiana Men. 285.

— ochracea (Rothl Thur. 286.

— Rivulariarum Gom. 286.

— stagnina Kutz. 285.

Mastichonema thermale Kiitz. 315.

Mastigocladus laminosus West 307.

Merismopedia glauca (Ehr.) Nag. 271.

— tenuissima Lemm. 271.

Microcoleus repens Harv. 317.

— Steenstrupii n. sp. 292.

— vaginatus (Vauch.) Gom. 317.

— — var. monticola (Kiitz.) Gom. 292.
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Nodularia Harveyana (Tlnvaites" Tluir.

301.

— spumigcna Mcrt. 301.

Nostoc carueum Aj^ 203.

— comimiiie Vaiuli. 204, 317.

— huniifusuiii Carmicli. 294.

— lichenoidi's \'aiicli. 317.

— muscoruni Ag 293.

— pruniforme Af^. 20.").

— spluuricuni Vaiich. 204.

— verriicosum [,L.) Vauch. 29."). 317.

Oscillatoria ampliiliia A\^. 275.

— anguina Uory 274.

— antiimnalis Ag. 317.

— beggiatoiformis ^Grun.) Gom. 277.

— brevis Kutz. 275.

— curviceps Ag. 274.

— elegans Fl. Dan. 286.

— formosa Hory 27G.

— irrigua Kutz. 274.

— limosa Ag. 274

— numidica Gom. 276.

— proboscidea Gom var. Westii De Toni

273.

— nifescens Licbm. 289.

— sancta Kiitz. 273.

— teinii.s Ag. 275, 317.

— terebriformis Ag. 276.

Palmella nipcstris Lyngine 261.

Pbormidium ambiguum Gom. 283.

— angu.sti.ssimum \V. et G. S. West. 279.

— autumnale {\g.) J. Sclimidt emcnd.

283, 317.

— Cerium (Ag.) Gom. 282.

— fragile (,Men.) Gom. 277.

lamino.sum .Ag.) Gom. 278.

Iuii<iiim Kutz.) Gom 278.

— ramosum n. sp. 281.

— subcapitatum n. sp. 282.

— subfuscuin Kiitz. 283.

— subuliforme Gom. 279.

— tenue (Men.) Gom. 279.

— Trelc-asei Gom. 280.

— nncinciliim Gom. 283.

I'lectonema carncum Lcmm. 288.

— nostocorum Born. 288.

— roseolum (Hicbt.; Gom. 288.

Pleurococciis turgidiis Hal). 264.

Raphidid anrjulomi Hass. .'(17.

Hivularia atra Hotli 317.

— IJiasok'tliana .Mcntgli. 31 (i.

— iiiiiiiittild Horn. et I'kili. 316.

— natans ^Hedw.') Wehv. 317.

Scliizothrix arenaria JJerk. Gom. 280.

— caicicola ^Ag.) Gom. 280.

— Fricsii (Ag.) Gom 200.

— Heuneri Grun. 290.

— lardacea iGcsati^ Gom. 289.

— Muilcri Nag. 200.

Scijtonema chrysochlonim Kutz. 302.

Hab. 303.

— Chlhonoplastcs Liebm. 303.

— cru.staceum Ag. 304.

— figuratnm Born. et Flab. 3t)3.

— gracile Hab. 304.

— mirabilc (Dillw.) Bornet 303.

— myochrous (Dilhv. Ag. 304.

— tolypotricboides Kfitz. 303.

— varium Kutz. 302.

Sirofiiphoti rninpacliis Hal). 311.

— lacnstris Hab. 313.

— pnhunatiis Kutz. 312.

Spbærozijcja Japcii Liebm. 307.

— thcniKtnnn Liel)m. 307.

Spirulina labyrintbiformis ^Men.) Gom.
277.

— subsalsa Ørst. 277.

Sligonenia coralloidcs Kiitz. 312.

— informe Kiitz. 313.

— mamiliosum iLyngb.) Ag. 313.

— minuUini Hass. 312.

— ocellatum Tiiur. 311.

— panniforme (Ag.) Horn. et Flab. 311.

— thcrnutle Horn. et Flab. 310.

— tomcnlosum Horn. et Flali. 311.

— turfaceum (,HcrU.) Cookc 312.

Symploca muralis Kutz. 287.

— Muscoruni (Ag.i Gom. 28(5.

— tlicrmalis i,Kutz.; Gom. 287.

To]ypotliri.\ distorta (Fl. dan.) Kutz. 305.

— lielicopiiila Lcmm. .306.

— limiiatu Tburet 300.

— tenuis (Kutz) .lohs. Sclimidt emend.
30.').

— — f. terrestris n. f. .306.


