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Fresh-water Aleae Occurring in 

the Vicinity of 1:ontreal. 

------------------------- ----- . - ----- -- - - --------- --- ---

The ob~ ect of t:-.l.eee ot·Lldies hn.s ··ueen to secure soLe da-

ta in re0ard to the Algal Flora of Eontreal Island. In order 

to obtain this.!' col1ections of r:1aterial were E1ade durine t:1e au­

tunn of 1911 froa as t'lan:" pools, ponds and strea.Ls as >~ s::.ible. 

and a number of aquaria containinc the Algae 'Vere Elaintained in 

the Botanical Labora-tory dttrinc the ·r;inter. Records ~ere ke~t 

of the progress of the different aquaria. the forLs i.~;hich had 

been collected ·were studied and classified., and a nu[1ber of ex-

The results of these investigations are given in the 

follo,YinJ PaGes, where an attempt had been r:lade to give as full 

notes as possible on the habitats, associations and relative a-

bundance of the fo:rus descrited. The it1portanae of such eco-

lozical data has been stron2;ly ert<D·ll.asized by Fritsch (1) i~ his 

,.\'ork on the Algal Flora of the Tro:)ics. The relation of oer-

tain reaul ts to the wo :ck. of Benecke (2), Danfo rth ( 3) ~ Cope land 

(4), and Fritsch and Rich (5) has been con~idered. Sor1e o beer-

vations of the Rhizoid for~.·.ation of Spi'rogyra are c;iven. A sys­

tematic list of the various species ·.Jf fresh-water Algae eel-

lected coEpletes the account. The deter~mination of the species 

in t':l.e s:rster.:1atic list has been based on standard taxonor.1ic wo:-ks 

a::-:•_l has been co:rrohorated b:r Professor Derick under who1~1 the work 

has .been done. I have been greatly aided in these studies by 

the advice and cri tic ism of Pro feasor De rick" who su~~ested the 
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rroblen, and n:r t:~anks are also due to l:r. Ardley of: the ::use-:..m: 

staff, ~v11o 03.V6 ne vel'/ valuable assistance in collecting ~Jateri­

al_, and to :-iias Etl:.eJ.wyn Farris, who has assisted t:e in readin6 

various Gerr:1an works. 

As far as tl~al literature is concerned, Canada appears 

to be terra incor;nita.. !To re:'erences occur even in the latest 

works to the distribution o.f any of the forr~s in Canada, and 

Collins in the. preface to his ,vork "':he Green Algae of ::orth .A.mer­

ica" (6) openly lanents that apr:arently no data is to be had on 

the subieot. 
"' 

With the excei;tion of a list of fo rEs re eo rded by 

nr. A. !3. Klugh f:ro~~l the Bruce Peninsula, in the Ottawa lJatural-

ist (7) for Septeuber, 1911, I believe this is the first atter~r.-t 

at a systematic study of any Cn.nadian fresh-water algae. 
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Occurrence and Distributior1 of Fres:1-water Al_gae. 

:ro moist situation is ,vithout :3or:~e type of alga. ~ .. ile 

quiet lakes 1 pools and ponds forrJ the z:1oat congenial situation 

for the la~ger forms, al~ae are also to be found in great abund­

ance in water falls, and all sorts of swift :running strear~s, and, 

indeed, there is no tree trunk, wet rock, water trough .• daLl:J wall 

or decavinrr fence-post but fon-~la the h~bitat of so~e member of .. u 

the group. 

In quiet pools the large filamentous forus frequently oc-

cur, attached as epiphytes to rocks or to ot~er aquatic plants, 

and atrex~ up towards the surface in ereat felt-li~e nasses. So~e 

forPlS are found floating on the su~faoe o: r·onds and lakes as a 

conspicuous slimy green Eass; while others occur, es1-:ecially on 

rocks over which water is constantly dripl'">ing, as a thin celutin-

oua film exhibitin0 a variety of color. These are usuall:;" fo rt~s 

1-)elon;~ing to the Cyanophyceae or blue-green algae and are soLo of 

the r1ost 'beautiful and interesting of all the species. 

Sone algae have acquired a synbiotic relationship with 

other plants and even with animals. As ex~ll"Jles are a. species 

of Anabaena which lives SYJ!lbiotica.ll:r with the Hepatic Blasi~ 1 

and a 1rostoc which is similarly connected with Anthoceras. Both 

of these fort:s occur on the Island of :rontreal. Then 1 there are 

several species of Chlorella which are associated s~nbiotically 

with Hydra viridi s. Some algae have even adopted a Darasitic 

node of life, and 'Iricr_o::ililus (,teber) r:1entioned by v.rest, is said 
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to be found, on the h3.ira of Eradypue, the three-toed sloth. 

Hanv of the mo~?t heautiful Al,..,.ae are very c:·-.all and oc-.. u • 

cur in a c;elatinous filr.. on the leaves and stems of sub:i.~!erged 

plants. Otl1er tlinute forms to~ether with an abundance of Peri-

dinieae and Copepoda occur in the surface waters of lakes and 

rivers, and constitute a ~reat part of the fresh-water plankton 

which forms the food of most of the smaller aquatic aninals, 

which.in turn, serve as the food of the lake and river fishes. 

AlGae exist u:1der very diverse conditions of teG~~,erature. 

Hany forms survive freezi~s:. Filaments of Spiroe;yra and Vaucr.~-

ria, ~hich I have melted out of the ice 1 appear to suffer in no 

way frou the low temperature. Species of the Cyanophyceae and 

Bacillariaceae are found in the Arctic reo;ions and on mot"Lntain 

tops, wheTe similar conditions exist, forLing the yJrincipe .. l parts 

of a snow flora and ~assing their entire existence on snow or ice, 

while other members of the saue e;roups flourish in the waters of 

hot springs , 'Vh ere the temperature re a eh e s 8 5° C . 

The conpa!'ative richness of any dist~ict in Fresh-water 

Algae depends lar0ely on its physical and ~eological features. 

West, in his"Bri tish Fresh-water Algae" (8), states that a r:1oun-

tainous region na~r be exrected to show more forme tha.Jl a flat c:i s-

t:rict~ which will contain the larger filanentous algae, and an 

abundance of unicellular forms. On the other hand, a rr:ou21tain-

ous region ,~ill sho,.v forms belo~gin3 chiefly to the C;ranophyceae 

and Conjugatae, especially numerous Sliecies of :~ougeotia and Des-

r:ids. :':oreover, he says, "If the mountainD consist· of the older 

Palaeozoic rocks or the Pre-Cambrian rocks, there is a surprising 
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ntu·.e:rioal increase no"t r:.erely of species r):.:t o._j_so of it.c:i·o..·iduals_, 

and in oor:rpariaon a mountainous recion of oartor:.iferous limestone 

or otner forr:.ations is Jistinctl:r poor." Accordincly, it will 

he of interest to notice briefly the chief l'h:rsical features of 

the Islan'l of :·~ontreal where the 5aterial for -t .. Lie study has ~~·een 

collected. 

The Isla."'ld of liontre2.l contains about two hundred and six 

square r:1iles a!ld is a rou.:;'h isosceles triangle in sr~8~-.e. The long 

side is bouncled ()~r t:1e JJake of the 'I~.uc :·Iountains and t~1e 7'iviere 

des Prairies, and the other two sides by Lake St. IJouia and the 

St. Lawrence River, respectively. 

The island it eel f is a l-,art of a zrea t pal a eo zoic rlain, 

whic;h extendn up the J.Jaurf3ntian Plateau on the north, and fror.'l 

the Notre Dar!le Hountains in Quebec to J...~ake Huron, and southr:ard 

into th9 United States. T::e ]!lain is flat, and the average ele-

vation in the vicinit:r of :rontrec..l i1--1 about a hundred feet above 

The ·~:1:ole area is drift covered and fo!'LS excel-

lent farmin~ lands. On the Island the continuity of the p~ain 

is broken ·~;y Eou;1t Ro~ral, an igneous t:ass rising bel1ind the city 

and occu!):rinc: an area of about one and a half r.:iles. This 

the nost ~~resterly of a line of old volcanoes ancl laccclites., 

kno~.n-1 as the ::ontereeian Hills. About the l;ase of l:ount Royal 

the strata o~ the lower Silurian are represented by the Trenton 

G:.otlp .. which covers the ::;:reater part of the islClnd_,- with Calci-

ferous li!!lestone at tl:..e western. extre:uity, Chazy at Point Claire 

and at Cartie_rville, and Uti ea Shale along ~he river .front at 

Verdun and Bo-ut de l'Ile. 
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The u:-~:~er part of the Palaeo zoic and the ,.vho le of the 

1:eaozoic and Tertiar;' are unrepresented, but the Pleistocene :.as 

left its record in a drift of Leda clay and Sa;~icava sand and in 

a series of terraces between l:ount Ro~ral and the harbor, l~~arkine 

the graJual retreat of the Pleistocene Sea. 

Collection and Preservation. 

Throuc;hout the ~onth o:' Octoher I collected r:~aterial for 

study and classification frou a variety of situations and fror:: 

as widely separated parts of the island as possible. The fol-

lowing localities from ,_vhich r1aterial was obtained are shown on 

(1) The shore of the St. Lawrence at Verdun. 

(2) The quarries at Aa~erst Park. 

(3) The ponds and strear1s on I:ount Royal. 

(4) The Back River and brooklets er-.pt:ring into it at 

Sault au Recollet. 

(5) The shores of the St. Lawrence a'btlF:i vie re dffi Prairies 

at Bout de l'Ile. 

(1) Verdun. 

Here, just opposite :~un' s Island, the river is very shal-

low near the shore and abounds with small islands ~r·,onrr \rr1-.; ,...1... • t 
'-\ooW. u ···--li ... 1 l 



7. 

runs slowly, fo rr!1ing a low, swar_"Lp;r tract of land. Reeds, rush-

ea and sand-oar "Villows (Salix loncifolia~ 1:flhl) line the water 

ed~e ,and a ~reat variet~,r of water weeda.such as :T:'Eiphoae, Utricu­

laria, Elodea and 1:yriophyllum, ~row partly subrner~ed in ~he shal-

low water. Entangled ~.vi th these and also floating freely in the 

water, I found a great numbeT of species of ZygneDa and Spirogyra, 

also a very little Oscillatoria, soE18 :Tostoc, Pediastrm!l and quan-

tities of Desmids. Some Diatoms were secured attached to fila-

ments of Cladophora, which was found in abundanue growing fasten-

ed to stones. A pool inside the old river dyke contained an 

enorn1ous anount of Lemna; and, in Earch, Chaetophora was found 

growine in a thin film on the sides of the aquaria in which sor1e 

of this had been placed. Leaves of Hyrnphaea and tufts of Elodea 

canadensis and other water weeds w·ere collected and washed, to se-

cure forms attached to theh. :,:y notes for this locality show 

that 1 t was visited on the 30th of Septer::her and that the water 

was quite warm and abounded in anical life. I noted that,thoUGh 

there '\'ere many srecies, there were cohi~aratively few individuals, 

that Ulothrix occurred in tufts composed entirely of Ulothrix fil­

anenta while Spirogyra and Zygneaa were always associated 'Ni th 

each other. No Spirogyra and only one Zygnema was found in a 

fruitin8 condition. 

(2) Amherst Park. 

This is a section of land at the north east of the noun-

tain., '~:hie::~ is now beginnin~ to ce built u1;. There is a thin 

layer o _f sandy soil over t;-le surface of the Trenton liT!lestone, 

which is well developed here. This has been. and is still teing, 
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extensively quarried. Hany abandoned workings exist, and these 

have nearly all become filled with water, forming ponds of sor:1e 

size and great depth. The lir~estone is cut at intervals by 

dykes from the fourth period of Hount Royal's aotivity,and these, 

not ha vine the commercial value of the lir·.estone, have been left 

intact and serve to divide some of the quarries into ponds. 

In two of the largest quarries Anabaena inequalis was 

found covering the whole surface like a thin creamy yellow filo. 

Associated with this was a very little Oscillatoria. Very lit­

tle water weed was to be seen in any of these artificial ponds, 

save here and there a few tufts of Elcdea, probably oeoause the 

side3 were too steep and sheer to afford an~r convenient place for 

it to take root. It was noticeable that each quarry had a domin­

ant forr.:., though this !!light be the same in several. One forrr. was 

always more abundant than the others associated with it. The 

shallower pools contained the filamentous forms~ some presenting 

a ver~r beautiful appearance because of the long eraceful strands 

of filaaentswhich streamed up fror:: the bottom. These pools were 

supplied '~.ri th water both by drainage from the surrounding plain 

and frou tiny springs. 

This was by far the richest region discovered both in the 

number of species and also in the quantity of individuals. Some 

twenty odd of these large and small ponds were visited in several 

excursions and a great deal of material was collected. I noticed 

that the ponds ·.v~ich contained the most refuse - for these aban­

doned quarries are evidently largely used as duElping grounds for 

rubbish - i.e. those ~vhich contained the nost nitrogenous material~ 

were very much the richest in algae. One pool in particular , 
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which contained a great quantity of garbaee, tira cans, old boots, 

etc., was evidentl~ an ideal location for the Scenedesmaceae. All 

the weeds in the pool and all the weeds and ~rase which hune into 

it were coated with a thick ~elatinous file cocposed of Descids 
'-' 

and Protococceaceae. 

As far as the sources of the flora of these quarry holes 

are concerned, the:re is little possibilit~r of the disseinination 

of spores by water currents, as the various excavations are ur:.con-

nected~ and there is but one anall etrear.n in the 1.Vl"iole region. On 

the other handJ dissenination 1:a.:r occasionally take l')lace by cur-

rents of air bearin3 aDores for short distances. Probabl:r the 

chief means of transportation are insects, birds and other animals. 

Froe;s!' in .zoinG from one pond to another, would readily convey 

spores or even filar1ents of algae attached to their bodies, and it 

has been observed by Hr. c. H. Thompson (10) in a study of the 

"Dissemination of Lenma", that Belostoma a.mericana, cor:.1Lonly found 

flyinG about electric elobes on the street, carries Lemna attached 

This insect stays in the water all day and flies a-

bout at night. What is true of Lemna may also occur in the case 

of al[jae which [!;row in the same habitats. 

(3) Hount Royal. 

The ponds and st:reatls on the 1:ountain were by no L:eans 

such favourable situations for Aleae as the .abandoned quarries at 

Arnherst Park. But the fact that the sut:.Ler of 1911 had been very 

long and very hot was no doubt partly the cause of this apparent 

scarcity, for lilost of the snall streams were dried up and the ponds 

~~.re re low. A large artificial pond in the Roman Catholic ceLetery 
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wae found to contain a very lar0e quantity of l:icrosl;ora entan-

eled with the :i:;rrior~hyllur.'l which erew there. A sr_:a_i_l strearnlet 

of water which flowed down a steel; bank into this r<>nd was filled 

with Ulothrix 1 which a0ai~ was alr:1o st a pure mass. 

On the brick flags of the floor of the conservatory, I 

noticed a thin blackish green scum which proved to be a mixture 

of Calothrix, Tolypothrix, Soenodes~us and Lyngbya. The rjetal 

horse-trough on the drive contained Ulothrix, some filaBents of 

Spirogyra and Zygnema, and a good many Palmellaceae. 

(4) Back River. 

The Riviere des Prairies, ~.vhich is also known as Back 

River.. is ver·y shallow in some plac ea, espec iall:r at Saul t au 

Reoollet. He~e, along·the edge of the ~ater. Elodea was very 
. 

rlentiful. Entangled ~ith this was a great deal of Hydrodtd-

t-lj.on, S:Diro syra and Zygnema. Later oL.. in the winter, 1-iougeo-

tia devBloped in the aquaria in which these collections were 

placed. Cladophora also occurred here 1A showing its prefere:cce 

for running water. A small brook emptyi:~G into t:;.e river con-

tained an eno:t':11ous amount of Bp:trogyra, Vaucheria~ Oedogonium 

and Zygnema growinr; together hangine fror.1 stones on the bottom. 

The Spirot:;yra was ve~y luxuriant and dark green in color. 

(5) Rout de l'Ile. 

This is the extre~e easter~ end of the island, where the 

Riviera des Prairies and the St. IJawrenoe join. :-·o th rivers are 

very deep here and flo~,.r swiftly, consequently Aleal growth is 

scanty. Along the ed~e of the Riviera des Prairiesl Stigeoclonium 



11. 

was abundant on the Leda clay, which a:Pl>ears to be a very favour­

able ~edima for it. All alon~ the edge of the St. Lawrence , 

great mats of Vaucheria and ~Iicrospora were found which had evi­

dently been broueht down by the current and lodged there; these 

wera caught in tufts of Elodea. :Tearly all ~Yere covered b:r a 

thin layer of ice, for by this tirr:e it was the end of Octobr::r. 

The Elodea ay;peared to have been killed by the low tecr:orature .• 

but the algae were unhurt. Quanti ties of sr,irogyra and Oedogon-

ium were found in a swar1p ne:1r the street-car tracks. Clador)hora, 

as usual, occurred along the river edges. It is interesting to 

note the preference ~vhich this alea shows for well aerated water 

and also the close connection betw·een the occurrence of Elodea and 

filanentoue forms. 

While the majority of aleae can be cultivated, or at 

least kel)-f: alive in fresh water under suitable conditions of 

liGht and ten~;erature, so1:1e forms disintec:rate and disa:;:)r,ear with­

in a short time after being brouGht into the laboratory. In order 

to secure such forr1s as r:ic;ht otherwise have disar;r,e::.__red before 

they could be identified, I r~reeerved a Sai!1ple of the freshf~gather-

ed contents of each aquarim1. For this ~urrose I used a two per 

cent solution of potassium acetate containing ~ust enoutJh cor)r)er 

(in the form of Co~\!:er Acetate) to make it faintly blue. This 

solution, wh~_ch is r:1uch more satisfactory than forr!!alin as a pre­

servative fo~ algae, gave the Eost excellent results with nearly 

ever~r fora. Vaucheria was sli,3htly plasmolysed by it, for sone 

reason. This r~1ay be avoided by a method suGgested by r-:r. '-T• H. 
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Hieuland in the Botanical Gazette (11). ~he plant should be 

killed ra~·idly with three or four ::er cent forElalin, which bUSt 

be quickl.y and COL~)ietely removed by rey.,eutecl waf:ihinc in water 1 

aftf.:r which it should be ·r'ut. • .) J ir~to ~l~rc erine to i.~:h ich a lit"Sle 

thymol has been added. Thus it will retain its oolor perfectl:·· 

Anabaena was also very clifficul t to r~reserve in this so­

lution, the filaLents raT!idly beco~·~inz, disorGanized and breaking 

down. This is protabl:' due to t::e co:p;er 1·Jeinc too strong. As 

Dr. noore (12) has sho~~rn in his experiments ~.~Ji th copper as an al-

cicide and disinfectant of water supplies, on9 part of copper to 

ten nillion parts of water is sufficient to destroy Anabaena in 

ponds ar~cl. in reservoirs, ,v~1ile Oscillatoria requires one part of 

copper in eve:ry five million parts of '~iater, and forr:G like Eudo-

rina and Pandorina require one part of copper in every one hundred 

thousand parts of water. 

The chief advanta~e of the potassiur.:.~.-copy.er-acetate solu-

tion, '9r'!-lioh se~ves at once as a killing, fixine and_ ~-_:reserving so-

lution, is the way in which it preoerves the delicate shades of 

the Green al[;ae. ~iaterial preserved ir. this way uay be E.ou::tecl 

satisfacto~ily in elycerine jelly. I found the solution re1~~arl:-

abl~r sucoeseful for Desnids r:U1•1 the val"ious s1;ecies of Spirot3yra. 

As well as securins fonns l'o:r l=:tter identification, the 

saLple from each aquariur:. served as a valuable check or cor.trol 

in studyine the persistence or disappearance of various for~s~the 

no:rLal habit, periodici t~r, and the ap1:·earance and developnent of 

others, the S!Jores of ,~hi oh had been 2athered. 
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Algae under artificial enviroru.:1ent. 

On the field trips} a r:w!:be:!: of sr:.all collecting bottles 

~-::ere carried and eac}l sa.!Yiple of alcae secured fror~: pool, pond or 

wet tank was -claced bu itself in one. ... .. If several samples were 

taken from the sane large pond, they were all put into separate 

bottles. On beins brouGht into the laboratory, the contents of 

each was placed in a separate aqua~ium which was then filled u~ 

with water. Stones and tufts of water weed with aleae attached 

were collected and treated in the sar.:e way. ?:y the end of Octo-

ber sor_;.e sixt:r-fi ve acp1aria, ranc;inlj in size frol!1 one to ten li-

ters, were set up, the najorit:r bein2 about three litera car:aci-

ty. In every case the water used was the ordinary ta~-water. 

The re:-.orts of various botanists who have cultivated alr-ae in ~:a-
'-' 

ter and in nutrient solutions show that the results of tap-water 

cultures ha"~re been distinctl:r variable. Tne variation natural-

ly depends lareely on the cher~ical qualities of the water. The 

3ood ref-)"L~.l ts fror!1 cul turee in l··~o:r.treal water were Larked. It was 

learned from the City Analyst (13) that the filtration plant in 

connection ""Tith the Hontreal Water-works rec;ularly !'Jlaced a defin-

ite quantity o:Z calcium chloride in the water suppl~r as a disin-

feotant. Less than one part of the bleach to a nillion parts of 

water are 1-ein,: uaed, and W:hile this ar.1ount destroys the delete-

rious bacteria, it was rro"(.Ted to 1-:.ave no ill effects upon higher 

o r~ani sr:-.s. 

The fo llowinr; analysis obtained from the CheLical Dei~art­

r1ent of EcGill University, in addition, shows that the water cor.-
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taine the nutrient salts necessary for no n~·.al [;rowth. 

~otal so lide 11.13 

7.39 

Parts ~er 100,000 

T19r1po rar:' hardness 

Per~_·.anent hardness 

Or~a...Ylic and volatile natter 

Free NH3 

Alb'Ul'!"~ino id NH3 

Hi tror;en as nitrate 

ff " nitrite 

Oxygen as used in KN04 

Chlorine 

Silica 

Lime 

1 ~'"' ,-..y. esi .~. .. c.~ 0 .. ! a 

Iron oxide and alurJina 

test 

none 

1.92 

0.0026 

0.0154 

0.65 

none 

0.45 

O.G 

0.24 

2.5 

3.2 

0.76 

In the Botanical Laboratories where these experiBents 

with algae unde~ artificial conditions ,,,.rere conducted, the win-

dows facine the north were used durint: the early part of the win-

ter for the a~uaria. Towards s~TinG, when experiments were made 

with nutritive solutions. parallel cultures were placed in both 

nort}l and south-facinc windows, but no difference in effect co~ld 

be observed. Toward the latter part of !~:arch, when the sunlie;h t 

was much stronc;er than it had been clurinr: the winter, it was ob-

served that in such aquaria as had a coatins of Oscillatoria:-

Stigeoclonitun, Chaeto:r;l·1ora or Ulothrix about the sides~ growth 

was r-,uch more successful than in t~.i.c se 1Yl:.e!'e the filar:1ents were 

expo sed to the direct sunli r·h t . . ..... 
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The heneficial effect of a col~~parativel:r low temperature 

was also ap~arent. The most favourable ranGe was fro~ 50 to 15° 

C. Under this temr)erature Spiroc!'ra~ Vaucheria and Cladophora 

11 ved r1o et successfully 1 whereas they appeared less heal thy and 

were shorter-lived accord.ine: as the temperature of the cul tl~re ·::as 

raised above 20°C. Hou!jeotia, Ulothrix, Stieeocloniw~l and the 

Desmida aPl)ear to require a slightly hi~her teLrerat~re than oth­

er fon·ls, for it was noticed that they usually appeared in aquaria 

where the te~perature had been r~ised. Oscillatoria also s:·~owed 

in a marked degree the effect of a higher temperature, the blue 

ereen tufts of this forn always appearing in a culture within a 

day or two after the temperature had been allowed to rise to 25° 

or 30° C. 

In the case of the filaLentous forzns like Cladophora and 

Vaucheria, the lower ter.:Jperature :pro1,ably proved favourable to 

growth hecause of the increased arr.ount of oxygen and carbon di­

oxide, which would be dissolved in the water at the lower teElper-

ature. The saae consideration would also appl:r to the Spirogyras, 

thouc;h as a rule they can grow in a less aerated water than Vau­

cheria and Cladophora, probably because the;r possess thinner cell 

walls and nun:erous chloroplasts ,,~hich permit an easy diffusion of 

gases. ( 1) 

The Eouzeotia, Ulothrix and StiGeoclonium .• on the other 

hand, were prohahly collected in the form of spores) and an in­

crease of temperature in the cultures in ~.'Vhich the:' happened to 

be, probabl~r induced c;eroination. 

cillatoria and the Desmids. 

The sar::e ari)lies to the 0 s-

It was found impossible to keep Anabaena alive in the 
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IJahoratory for r~1ore than a week or two after collection. Gen-

era.lly, after a few days, the filaments had begun to disintegrate. 

Zygnema was also difficult to keep alive. 'I'houeh in some 

of the aquaria it continued to live for a couple of r!onths, it had 

disap1')eared from the majority after about a r..onth. Eoth of these 

forr11s began to appear in some of the aquaria in irarch, noticeably 

those which contained a number of other tvnes. " ... 

:To Hou0eotia was observed in the material first collected. 

But in December, when the temperature of r~_an:r of the aquaria was 

allowed to rise considerably 1 it appeared in great quantities in a 

large nUl!lber. Ulothrix be&an to appear early in February in many 

of the aquaria where it had not been previously observed. Cl ado-

phora glorr~erata, which was growinc: attached to a stone., lived in 

a uniformly healthy condition all winter. So did Hie ro spo ra c ra-

sior, which appeared to be especially hardy and flourished under 

ever'y condition of li~h t and ter!1perature. 

One aquarium contained a lmn~ of clay on which a quantity 

of Stigeoclonium was Growing. ~nis began to die down in Decem-

ber and b;r the beginninr; of January there was none to be found. 

The lump of clay was then placed in a two per cent Knop's solution. 

This solution is cor.l:po sed of: 

Potassium Hitrate . • • . . . 1 g. 

Magnesium Sulphide ~ •..• 1 g. 

Calci urn :Titrate . . . • • . • 3 g. 

Potassim~ Phosphate . . . . 1 rr • lJ • 

Dissolved in aliter of distilled water,this may be considered a 

six Der cent solution. In four weeks it was covered with a most 

luxuriant Growth of Stigeoclonium. Cladophora _also responded 
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promptly to the nutritive effects of Knor's solution, but little 

or no effect would be observed when Spirog)'ra waa treated with it. 

Sor!:e twenty of the aquaria contained Spirogyra, generally 

associated with several other genera, but usually fo~ing the bulk 

of the material in each. When collected, Zygnema and Oedogonium 

were usually associated with Spiroeyra, but t! e;r soon died out. 

The Spiroeyra contir..ued to live for three or four months in a 

comr~arati vely heal th:r condition~ but after this it showed signs of 

dec;eneration, the filan:ents becar!le etiolated, the cytoplasn broke 

ur: into bodies reser-1bling ·cysts. But these were very st1all and 

never secreted a wall and this stage was ir;tr~lediately followed by 

the disintegration of the whole filament. 

It was remarkable that in the large amount of Spiroeyra 

collected during October none was found in a fruiting condition~ 

nor were an!' spores observed. TI1is material was watched care-

fully throu~h the winter in the hope that conjugation mieht take 

place later on. B;r placing filarr.ents in various culture media, 

attenpts were r.1ade to induce conjuGation by artificial r~eans,but 

none of these Gave the slightest success. Distilled water prov-

ed distinotl!r toxic, causin0 plasmolysis and death. Two per cent 

Knop' s solution sho,wed no r:.1arked effect, nor was the action of a 

four per cent solution any r.1ore noticeable. 

A five per cent and a one· per cent solution of }ffi4N03 were 

tried, but appeared only to accelerate the death of the filaEentsJ 

while in a culture of Desmids the five per cent solution caused 

luxuriant growth. 

In the majority of the cultures which contained nothing 

but Spirocyra, it had died by the end of Harch. On the other 
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hand, in aquaria where there ,.,ere a larr;e number o.: for.-... s associ­

ated, erowth at this tir:e was r.ecoc~inG r:~ore and [~ore luxuriant. 

Quantities of Oedo~oniuni, Chaetophora and Stigeocloniur., sane An­

abaena and a little Spirog:rra bec;an to a:~~IJe~r to,vards the end of 

this month. Vaucheria resisted cor:1paratively well the disadvan-

ta~es of crowth undeT artificial conditions, and was found throuc& 

out the v-rinter in various stages of develor;r:lent. Desl"!'lids ar.d 

members of the Protoooocaceae occurred in all the aquaria, the va­

rieties of Scenedesmus beine especially plentiful. A nm1t.er of 

Diatoms were found either floating in chains or at-tached to fila-

r·:ente o::' Cladophora and Vaucheria. 

ful at a low teM~erature. 

An aquariurn containin[: a number of Cyanophyceae collected 

fror~1 the floor of the Conservatory at Ilou:nt Eoyal Cemetery, show-

ed an interesting development. Wheh the film was scraped off 

the daE::) tiles, it 1)resented the a:~~rearance of a blackish green 

ao~m. This was found to be comrJosed of Calothrix, Tolypothrix, 

Oscil1atoria, Lyngbya, Desr:1ids and various other unicellular 

fo rrns. nuring the ,~,inter the aquarili.L! containing ther~ was not 

kept under the sru~e conditions of li~ht and warmth as had obtained 

in the conser,rato:ry. Althou£!h it was maintained at a higher tem­

perature than the others~ a marked difference in the calor and 

relative nurrillers of the alGal constituents had taken place. The 

contents of the culture were now a nuch lighter green_, and while 

formerly the rLajority of thl9 individuals had been blue green, now 

the green unicellular forr~s predor::inated and r~an:r of the blue-

ereens had entirely disappeared. This is an excellent instance 
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on a sr1all scale of tl:.e clorni:r;.ar"ce of the Cyano~hyceae under tropie­

al conditione (such as obtained in the conservator~) and t~e 

greater adaptation o~ the Green Algae to cor.ditiona of less licht 

and lower ter:-lperature which Dr. Fritsch has Y·oir..ted out i!: i'iis 

study of the Tropical Al~ae (1). 

A good deal of anil:-.al life existed in the aquaria thro-c.,:h-

out the ~.rir_ter. I:_ October~ several SElall cray-fish were noticed 

and rer.1oved, as well as innur.erable tin!r snails, V'.rhich were feed­

ing upon the unicellular al~ae. ·vorticella "Naa found in I;racti­

call~r eve2,y culture, especially in connection with Vaucheria and 

Ulothrix. Parar!loecia v:ere also f!'ecr,...;.ently noticed, often con-

tainin~ unicellular form·s of aleae which the:r had engulfed. Ar:loe­

bae wer~ not so ple~:.tiful and no Eydra were observed in an~; of the 

cultures, althouGh a special search was l'!lade for ther.1. Daphnia, 

CryTris and Cyclops were quite plentiful in aquaria which con-

tained a quanti t~r of water weed. It was interesting to observe 

that a~:l')arently Oscillatoria was not used by an:' of these forea 

as a food, and t~at i~ several snall aquaria where it appeared in 

lar0e quantities the ani~al life disappeared shortly after the 

unice:Llular green alr;ae had been exhausted. This r.:-:a:r t·e due to 

the toxic qualities of the Oscillatoria "~Yhich are suggested by the 

dieac::;reeable gas ttat it Bives off. 
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Periodicity in Spirogyra. 

A brief cons.ideraticn of the theories advanced by sever-

al botanists ,.vho ::ave studied the question of r;eriodi~-·ity in the 

occurrence and sexual reproduction of Spirogyra may serve to sun:-

r::arize and explain sor2e of the results which have been noted in 

Benecke (2) has advanced the theory that conjugation in 

Spirocyra is due to the failure of amr:1onit:.n ealts 'V~~ioh he su1~1..~os-

ea to be reLoved frorr. the water b~r angioBperms which increase in 

size and abundance as the season advances. He plac~d Spiroeyra 

coF.J:lunis in various :r.:edia, in bright licht, '.vith teny;eratures fror~ 

12° - 20° c., and found that in nitro~en-free solutione oonjuga-

tion took place at once br in a short tine. If parallel cultures 

?rere run, in which NH4 or 1~03 had been added in apr1ro:p~iate a­

mounts (.05%) to any of the above r.1edia or substituted for one of 

the constituent salts, no conjugation took place, but generally 

~ood vecetative 3rowth ensued. 

Danforth (3) re~Jeated these eXl)eriments, using other spe-

cies. Of the five species investieated, three failed entirely 

to ~ive the Ba!1:e results as had been obtained in Benecke' s work, 

the fourth failed in everJr case but one, and the reLaining ape-

cies, s. Grevilleana_, see:.:.1ed to aeree r:ore closely ,~:i th s. conr1un-

i a .. but even here the a~reer1ent was not complete. A Dnaren t 1 ~r, . . -
Beneoi~e did not find any specific etiuulus which would induce con-

jucation unless the absence of ar~E:onium salts be taken as such. 

Danforth also found that some species of Spirogyra did not res;ond 

by ve~etati ve [;!".o~th as did others when }ffi4H03 was added to the 
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rr:edia. Spirog;rra Setiformis was killed when placed in cultures 

of tap water and distilled water containine !lli4~·T03, even when a 

trace of this salt was added to a nutrient culture of five 

months' standin~. 
'-' 

His experiments seer-1 to show clearly that in 

many cases at least the absence of ~l!!loniuL salts is not enough to 

hring about conjucation. These results show considerable simil-

ari t;r to those which '\~,·ere ei ven by my cultures, both in the dele-

terious effect of NH4N03 on S.tSetiforr.1is and the failure of all 

artificial methods to induce con~u~ation. 

Co:peland' s wo!'k consisted in a study of Sl:;irogyra both un-

der natural and artificial enviror.Y:ent. In the laboratory, he 

found th~t very satisfactory cultures could be made with tap-wate~ 

and Knor;' a solution as lo1.v as .04 per cent save favourable results. 

But no particular advantage was observed fror:-1 the use of food solu-

t ions. It was noticed that it was a decided advantage to the a-

quaria if they were shaded '1.J!i th dark pay,er when first started. The 

eood. effect was especially noticeable in the south-east windows~ 

wh~re the lieht was stron0est. 

Oedogoniuo ar:cl Chara proved beneficial to Spirogyra, Oedo-

eonium beine invariably present and often the predominatine form 

in the aquaria where Spirogyra lived for several months or a year. 

Oak leaves and charcoal also appeared to be beneficial factors. 

In regarc1 to thA possibility of satisfactory cultures in 

tap-water, the advanta~e of a certain ar~ount of shade and the 

beneficial effects of an association with other fo~s, especially 

Oedogonium, r.1y results aGree fully 1vi th those of Col;eland. In 

field-work, he collected thirteen Sl~ecies of S"9irorc.rra, f _ ~· o which 
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twelve fruited ~lundantly. Ten of these passed their period of 

maximut1 abundance in 1~ay, one in August and one in October. One 

reliable exarr.ple of a second frui tine was S. dubia, which fruited 

in 1 I ay and again in July. The l;eriod of maxir::.ub abundance was 

proved in every case to correspond with the period of maximum 

conjugation. After co:1ju:_:·ation, the fruiting filaments and the 

vec;etative forms disappeared at the oar--.e tir!le. One species was 

observed during several :rears, but never found in a fruiting con-

clition. 

Copeland concludes, froD notes taken in the field and su~-

pler:1ented by ~rork in the laboratory_, t1;.n.t conjur;ation results not 

so much from external as internal conditions. He, therefore, 

concludes that Spil"Og!rra has definite periods of ,::rowth and activ­

itv . .; 

Fritsch and Rich,in their "PreliMinary Observations on 

Spirogyra", base their theories on observation of Srirogyra under 

natural envirom1ent. 

Of the species exar1ined, some appeared to be rJurely vernal 

or else to eXhibit both a vernal and autumnal phase with an inter-

venine period of scarcity or complete disai~l earance. The factors 

for tl~e disappearance of Spiroeyra after the vernal phase are enu-

r~1erated as follows: 

(a) The increase in the intensity and duration of the 

li[;h t. 

(b)' The increase in the temperature of the water and the 

consequent dit~inution of the amount of dissolved gas-

es in the water. 
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(c) The cradual concentration of the salts dissolved in 

the water owine to the heat and lack of rain-fall ~n 

a no rr!tal sw:a1er. 

(d) ( ?) The increase in the aoount of higher vegetation 

present. 

The autUEnn.l appearance of certain species o.f Spirogyra 

r::a;r be due, tl" .. ey think, to the influence of certain combinations 

of external factors causing a small nur.nber of zygos~-·oree tu cerm-

inate. In the absence of these conditions there r~ay be no autur.n-

al phase. Abnorr~:al rJeteorolozical conditions r::a:r bring about ab-

nornal absence o!' occurrence of Spirogyra. Reproduction takes 

place ordinarily in the vernal phase. They consider it to be the 

result of cf3rtain periodicall~r recurrinc; combinations of factors 

which vary for different srecies. The nature of the stimulus 

causing vernal rer.roduction is, therefore, an intensification of 

those conditions "Yhich are l:t~_hle to chanee in spring. Such in-

tensification takinc place at other times in the year would lead, 

at such Deriods, to exce,tional cases of reproduction. 

In a study of this nature, it is out of the question to 

atter.1pt to oonfirr.1 either the theor;r of Cope land that conjugation 

results from internal rather ~han fro~ external conditions, or 

that of Fri tsch that conju~ation reBrtl ts freE~ a periodically re-

curring coub in at ion of external factors. 17 o ":_TTever, such evidence 

as r.:y notes fron field and laboratory work :_-.reee:r_t, the app1Jar­

ance of nur.:erous srecies of Spirogyra in October, and the entire 

absence ·of an~r fruitine material at that time" as well as the 

fail1~re to obtain a!l:r con~l1.cation in the laboratory during the 
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winter, incline me to believe that vrhile certain coLbinations 

(i.e. factors of lieht, tet~l:erature and density of water), as 

Fri tsch su~cests ~ probably induce the seco·nd ar·r·earance of Spi­

roeyra in the fall, conjueation results from certain periodical-

1~ recurrinc internal conditions. 

Rhizoid Forr~1ations of Spirogyra. 

An interestinB; developnent was otserved in an aquarium 

containin~ Spiroe;~rra fluviatilio collected from one of the quar­

ry holes in Milllerst Park. This vessel contained a lar~e amount 

of the ale;a and, in exarJinine; sor•:e o .f the filaments in Januar~r, 

it was observed that at t~e end of many t~e2"e was an abnorL.al 

growth. The er~c~ cell seel!.ed to have lost no st of its chloro-

phyll, the characteristic Sl;iral chromatophore was broken up,and 

the cell had branched into t,.~!o or rr.ore narrow root-like prolonGa-

tions. Further search revealed filar1ents in all stages of this 

development, fror•.l an aln1ost imperceptible beginning of the forking 

to lon~ colorless processes ,vhich were alwa~rs found in contact 

with other filanents or with masses of slir-.e. An examination of 

a larce nur:ber of specin~ens showed tha-t only the end cell was 

thus atfected,. though the cell next to it might lose some of its 
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ohloropr~yll. These root-like ~recesses were continuous with 

the end cell, they appeared to have a slic;::-~tly laminated cell­

wall, and usuall~r showed a sort of mucilacinous excretion iAri th 

which bacteria were fre(}uently associated. 

An exar!lination of L.aterial preserved lroL the sane aqua-

rium 4n October showed that a few of the filaHents had r~osseseed 

these 1;ranches when collected, thoueh in a leas developed staee. 

Several other cultures of Spiroc;:rra fror·: different localities 

showed the sane phenomenon but it ap:)ea:red in every case to lie 

the sa! .. ~e species, while other species in the saF•e aquaria showed 

no trace of the rhizoid-forming tender.c:'• 

From these observations, and after a nurnher of experi-

ments ~Y·i th various oul ture r!ledia which apparently did not a.ffect 

the forl'!1 in any definite way, I concluded that th:.s tendency to 

form root-like projections must be a specific response to some 

ph~rsioloc;ical stimulus which occurs in nature as well as under 

artificial conditions. I have been unable to discover any nen-

tion of this phenor:1enon in any syster:1atic work on Algae or any 

text-book of Ph~rsiolot;:r. In Geebel' s "Organography of Plants" 
~· 11 1 , 

(14) _, I found a reference to Rorge' s Uber die Ehizoidenbildung 

(15) statin~ that Barge had found that rhizoids couid be produc-

ed in Spirogyra fileJ_.ents by the action of certain culture Ledia. 

A stud~' of Borse's ~7ork confirmed my own observations and conclu-

sions, and suc;~ested to ne a l;o ssible explanation. 

ln this very interestin0 article the aut~-~or, after citing 

various instances 1·:~:..ere the phenomenon of rhizoid fornation hao 

been observed in 1:1etLl~ers of the Chloro:~hyceae, ~r:hich are ordinar-
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ily not supposed to possess these or~ans, describes a la~ge num-

her of experir~ents ~·:n ich he l":la(le in oxder to 

-t:1ia occurrence. He found that, when erovm in a nu!.J;er of cul-

tu re media, such as cane- sugar, aaparagin 1 agar.agar and gl ~re er-

ine solutions, Spirogyra fluviatilis could te induced to forl:i 

rhizoids, ~vhile in 1Jure ~·tater cultures it did not. This species, 

as ~:ell as two others, which ':;~.re ye unnruned for lack of fruiting 

aaterial but which greatl/ reseLbled it~ were found in different 

places 8rowin~ fastened to stones in the wn.ter. Exreribents were 

r:~de next with S. inflata (Vauch). S.orthoapira U·Taeg.) and two 

unnar.aed species, all of wl:..i(Jh ,\'ere found free-:-swinning in nature. 

None o.C these were apparently grown in t:1e culture r~:,.edia,but all 

were used in contact cultures. 1i:1J.ile neither the attached nor 

the free-swir!llrling forms vrcduced rl1izoids where grown in ordinary 

water cul tureo, it 'I:Vae found that ever~' one of 'the sreciea could 

he induced to fo rr:: these organs in a few days by growine then in 

contact ~.Yith sotle object like a microscope slide or cover-glass~ 

in a drop culture. 

To complicate matters, however~ it iNas found tl-~at several 

other species failed entirely to respond to the contact treat~ent. 

These were S. ~eheri and S. varians and several unnamed forms,all 

of ~hich ,.'Vere found free-swimming in nature. Al thouc:h all of 

these were grown in contact cul turea for over a month, none showed 

an~r sign of rhizoid fort1ation. 

Spirogyra fluviatilis a:"J11eared to be the bo st highly sen-

si tive of all the forms examined, and readil:r formed strong rhi-

zoids. Other fonns produced rhizoids in varying degrees under 
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contact culture, S. orthospi~a showin~ the least response to 

the treatment. It was on this account, as the author explains, 

that S. fluviatilis was used for the r~a~ority of the exl;eri­

menta with culture media, as it appeared to be the most likely 

to fo rra rhizo ida. In none of these cases could he discover 

the cause of this phenomenon. In the rest of the paper~ he 

discusses this rhizoid-forming tendency in other ge•era, such 

as Houeeotia, Ulothrix and Vaucheria. But with these forms we 

are not concerned at present, although they do show similar dif­

ferences to those observed in various species of Spirogyra. 

A oonside.ration of all the evidence, both in this work 

and that furnished by my own observations of the rhizoid-forming 

I~ower of Spirogyra, leads me to conclude that, in the first 

place, this phenc~encn is due to a certain specific sensitive-

ne sa rather than to the nature of the stimulus. That there 

must be a stimulus of some sort is evident, but it seems to be 

rather the sensitiveness of the organism than the nature of the 

stimulus whj_ch determines the degree of the response. 

The stimulus, both in Barge's culture rr:edia and dror cul­

tures, was ver~r probably the sar.:1e _. a certain amount of irritation 
I 

due to contact. In my cultures, the stimulus was due in the 

same way to irritation ca.t· .. sed by contact with other forms in a 

crowded aquarium, and, as the for!!l was highly sensitive, this 

was sufficient to :produce marked rhizoid forc1ation. In the 

second place, it ~ay be suggested that this sensitiveness runong 

certain species of algae, which exDresses itself in a more or 

less stro·ngly marked tendency to fonn rhizoids, may have some 

connection with the thigrr.atropism shown by some of the higher 

plants. 
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Algae occErring on the Island of :<ontreal. 

Systematic List. 

Class I. Chlorophyceae. 

Order I. Conjueatae. 

Family I. Desmidiaoeae. 

Clo eteri.um J enneri, Ralfs. 

Crescent shaped, small,slightly tapering, six to eight 

times loneer than broad, ends obtusely rounded~ va­

cuole large, containing many active eranules, oell-

·wall colorless, smooth. Diam. about 14 mior. 

Verdun, Bout. de 1' Ile, .Amberst Park. 

Co saarium Botrytis, Hene~h. 

"Cells nearl:r twice as long as broad, sinus narrow linea;,, 

ser:1io ells with nearly straight base inclining to re­

niform, sides convergine froH inferior rounded ang-

lea to truncate end. Cell-wall granular. Diar!1. 

35-36 r;.ic r. 

Verdun, .Amherst Park. 

l·:iorasterias americana, {Ehrenb.) Ralfs. 

Sernicells three lobed, lateral lobes broad bargins, in­

cised serrate, subdivisions narrow dentate at ex-

tremities. Diam. 100-115 ttiorons. Length one 

third greater. 

Verdun .. Amherst Park. 
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Frunily 2. Zygnemaceae. 

Zygnema Vaucherii {Ag.) 

Cella 10-22 micr. 2 1/2 or 3 to 5 x as lone as Lroad. 

Zygospores sub[;loboae or broadly elli:?tical. 

Verdun. 

*Zygnema insigne Kfttz. 

No fruiting material. Veeetative cells 26-30 eicr. diam. 

lenGth equ3.l or up to 2 diam .. 

Verdun. 

*Spirogyra fluviatilis, Hilse. 

Filaments 36 I!1icr. diam. cells 5-S diar.l. long. 

Chromatophores, slender, ver~,. pale ~.reen, makine 1 1/2-2 1/2 

twins in the cells. No fruitin~ material; found ster­

ile attached to stones; fanned rhizoids when cultivated 

in water in laboratory. 

Arnherst Park, Back River. 

* Spiro gyra set i fo rm'C.a, K'ft tz, of Co llins, or 

Spirogyra or1)ioularis of Cooke. 

Cells 110-140 r.1ior. diam. about as long as broad, 4 rather 

broad chromatophores, with many large pyrenoids, 11aking 

1/2 - 1 turn in the cell. No fruiting material 

Mount Ro:ral. 

F "1 P7 ..,. an1 y D. ;>J.est)oarpaceae. 

•:Moueeotia nummuloides (Kass.) 

No fr~itine; material, vegetative cells 16 tlicr. diru~1. 102 

r1icr. lone;. 
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Verdun, 1:ount Royal, '2ack Eiver, .AtJlerst P:tr~~, etc. 

*Sevr;:C'al forr1s of Zyenema e..n··1 ~~out3eotia and a r.rreat u 

Lan:r of S:)irogyra were collected, but as no fruiting t!ateri-

al was ohtained~ save in the case of one Zygnema, it was 

found ii:ll)O ssible to decide with certaint:r to which s~iecies 

A feri forms are _:i ven. the veeetati ve condi-

tion of ·.~fr:.ich a!)peared to be sufficiently characteristic to 

admit of listine them as accurately deterLined species. 

Order !I. Volvocales. 

F~1ily I. Chlamydomonadaeeae. 

Chlar.aydotlonas Sp ? 

Verdun. 

F:1r-.ily 2. Volvooaceae. 

Pan do rina t~io rum (Hftll) 

Colony 3lobose to ellipsoid, up to 220 micr. broad, 16 cells, 

rarely r::ore or less, cells 9 - 15 Eicr. diaL!. 

Amherst Pari:~ Verdun, eta. 

Eudorina ele~ans. Ehrenberg. 

Colonies 50-200 sicr. diaE. usuall~ 32 arranceJ in 3 parallel 

circles of 8 each with four at each pole, cells 1?,-24 

mic r. diar.c.. 

Ar!lherst Park. 
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Fawil~r 3. Tetrasporac eae. 

Tetrasr~ra lubrica. (Rot!"" •. ) 

Frond at first attached, so or. spli ttint; and .forming irrecular 

expansions, often ,,.ith r.an:r rounded o~ienings up to 20 

cm. long and wide. Very c;elatinous, usuall~r :'"ellowis:1 

in color, cells 7-11 Licr. dia.u. Generally in fours. 

ArJherst Park, Verdun. 

Order III. Protococcales. 

Fru~ily 1. Protocoocaoeae. 

Charaoium Sieboldii, A. ·Bramn in Ktltzing. 

Cells 15-25 x 4-9 nicr. erect, lanceolate when young, when 

adult short and broad. Sti~;e short, without basal 

disk. On Vaucheria. 

B9ut de 1 1 Ile. 

Family 2. Sceneuesmaoeae. 

n3.Phidim·: talcatum ( Co rda) 

Cells brig~t :rellowish green .• slender, fusiforn, ends acute. 

1.5-3.5 mior. diam. 15-25 diam. long, usually 2-32 

united in a btmdle. 

Also var. aoiculare (A.Br.) 

very slender, 1.5-3 micr. dian .... 15-20 diam. long, aci­

cular, straig:1 t or slic;~ tly curved, usually solitary. 

Very plentiful in eve:::r locality. 

ScenedesL:us bijuga. (Turp.) 

Colonies of 4-8 cells oblona-ellipsoid, with rounded ends 

7-18 x 4-7 r.1icr. arranged in a sinc;le or double row. 

Every lo0ality. 
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Also var. al ternans (Pein soh.) 

Cells broader than in the t·roe, in two rows al te!'nately "'... . 

placed. 

Every lo c a.li t:r. 

Se enedear1ua o bliquus. ( TUTii .. ) . . 
Colohies of 4-8 cells, cella f'-lsiform wit!:. acute enda .• 

usually in a ein~le seriea. 5-27 x 3-9 ~icr. 

Every locality. 

Colonies~ 4-8 cells, in a nearly straisht line. 4-5 

r-.~icr. wide 1 to 15 mior. lone, each end with two 

minute teeth. 

Everir locali tv. 
ol "' 

S. Quadricauda. (Turp.) 

Colonies of 2-8 cells) oblong-cylindric TVith rounded 

ends, 9-33 x 3-12 micr. arranged in a single series~ 

end cells wi~h long filiform projections. 

Ever:; locality. 

Cruci~enia rectangularis. (A. Br.) 

Cells 4-G x 5-7 ~icr. 4-8-16-32 in a colony 13-35 ~icr. 

square ".vith rounded angles, always in groUl)S of 4, 

cells oval or oblong, touching near the outer end. 

knherst Park, Back River. 

Selenastrwa :r:inutum. {:Hig.) 

Cells o.rescent shaped, usually uniformly curved. 7-9 

nicr. from tip to tip, 2-3 micr. wide at middle, 
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cells usually free. 

Back River, An~erst Park. 

Kirchneriella lunaria (Kirchner) 

Cells crescent shaped with rounded ends. 

at middle, 6-10 micr. long. 

3-5 P:icr. diac .. 

}~iount Royal, Amherst Park. 

Family 3. Hydrodictyaceae. 

Hydrodictyon reticula turn. (L.) 

Cells usually several diaueters long, len~th Ul~ to 1 on. 

100-200 mior. wide; frujilies 1 to 2 ru~. long. 

Back River, Verdun, Bout de 1 1 Ile. 

Pediastruro Boryanum (Turp.) 

Cells 4-64. 10-20 micr. wide forming a continuous circular 

disk, disk-cells 4-6 angled, marsinal cells bi-lobed, 

each lobe endinc in a short obtuse :}rejection. 

Verdun, Mount Royal. 

P. Constrictum. Hass. 

Cells of periphery irregularly 2-lobed, sinus narrow, lobes 

unequal produced into an obtuse horn, central cells, 

polygonal. 16-32 cells. 

Verdun, AI.1l,__J.erst Park. 

P. Ehrenbergii. Braun. 

Coenobium orbicular, composed of 8-16 cells or quadrate of 

4 cells wedge-shaped, cells of periphery cuneate,trun­

oate at base, deeply bilobate, lobes obliquely truncate, 



central cella ~olyr:onal, :rs-llow [:reen. 

Verdun. 

)rder IV. Ulotrichaceae9 

Family 1. Ulo trichaceae. 

Ulothrix variabilis~ KfttzinG. 

Filaments 5-G rnicr. diam. cells c:rlindrioal 1/2 - 1 1/2 

dirun. lone wall, thin, deli~ate, pyrenoid, single, 

sr.1all. 

Haunt Royal, Bout de 1 1 Ile. 

U. aequalis, Kfttzing. 

34. 

Fil~nents 13-16 ~icr. diam. cylindrical cells 1-2 dirun.lon~. 

Hount Royal, Verdun. 

U. tenerrima, Kfitzing. 

Filanents 7-9 r.1icr. dian., cells cylindrical 2/3-11/3 dirun. 

lon~, chror.1atophore contracted to one side of cell, 

pyrenoid, sinc;le. In light green, silky 11aases. 

Hount Royal, Amhe:rst Park. 

Micro apo ra c raasio r (Hansg.) 

Filar1ents lone;, dark sreen, nearly cylindrical.. 28-30 r:.icr. 

diam. cells 1-16 diam .. lor:<;, with wall 2.5-3 micr., 

thick, ohro~atophore dense) covering whole cell wall. 

Bout de 1 1 Ile, Haunt Royal. 
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Fanily 2. Oedogoniaceae. 

Oedogonium sp? 

Bout de l'!le, Back River. 

Family 3. Chaetophoraceae. 

Chaeto~~ora incrassata (Huds.) Hazen. 

Thalli irregularly extended, hranched, closely packed~ main fil­

a.uents elon~ate, secund branches_. setiferous rar~uli, cells 

of main filaaents 8-16 micr. diar!l. 2-6 dia.m. long, ramuli 

6-11 r:~icr. diam. cells 1-2 dia.r~-~. long. 

Verdun. 

Sti~eoclonium tenue (Ag.) Kfttz. 

Tafts up to 1 ern. high, bric;ht green, filanente slender, 7-10 

micr. di~n. below, 5-6 micr. in r&1uli, cells cylindrical 

1-3 diam. long, about equal in ramuli, nain branches oppos­

ite, rarn.uli nm~erous _. tapering to slender seta. 

Bout de l'Ile. 

S. aestivale (Hazen). 

Light green, palmelloid base, branching alternate ~ain fil~ents 

7-9 micr. diar.n. cells 2-6 dia.m. lon~ below, equal in rar:~uli, 

thin walled, somewhat swollen_, rrunuli near sw .. Li t few. 

Verdun. 

Gleocystis gigas. (Kfttz). 

Cells globose, 9-12 micr. diam. solitary, r~1embrane thick lamel­

late, contents green. 

From floor of conservatory, ::ount Royal. 
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F~nily 4. Coleochaetaceae. 

Co leo chaeta sr:/? 

Verdun. 

Order V. Siphonocladialis. 

Famil~r 1. Cladophoraceae. 

Clado~~ora 3lomerata (L) (K~tz.) 

Fronds up to 30 et·~. hi0h 1 branches more and bore fre·-:t:.ent 

toward the t~·P, filar~e:hts cylindrical, 75-100 1:.icr. 

diam. below, 6-7 diam. loner. u 35-50 mic r. in rar:~uli, 

(An extrer1ely variable species- Collins). 

Verdun, Back River, Bout de l'Ile. 

C. Kuetzingiana, Grunow in Rabenhorst. 

Soft, loose, feather:r tufts, up to 30 er:. high, filar~ents 

45-85 mior. dia.r.1. below, ramuli 25-35 bier. diameter, 

cells cylindrical, ali2:h tly swollen ra.r:.tLli, 6-10 diaJ:l. 

long below, 2-4 diaL. lone; in ramuli, hranchine erect~ 

opposite, or alternate below, raL".lli with acute t irJs. 

Bout de l'Ile, Back River. 

~rder VI. Siphonales. 

Far::ily 1. Vauchereriaceae. 

Vaucheria sessilis. (Vauch.) 

Filaments 50-85 Licr. di:.:c::. oogonia ·u.suall:r two, sessile 

ovoid, 70-85 x 75-100 micr. more or less oblique. 

Short beak, antheridium between the oogonia on sl:ort 
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:pedicel, ci:rcinate, ripe ooerore ,,~it:~ trirle neLbra~e, 

f'_ i 111" ~ ~r th e 0 0 fYQ n' , .. -·- ~ ... LA.•-·· 

Back River, ~cut de l'Ile. 

V. ~emina ta (Vauch.) Var. rac e:.:o ea . 

Filawents 50-90 x 60-75 wicr. or ;-;;; .. aller, cor;rLbosely ar-

ran~e,:l about antherid.itur:. which is hooked. 

Bout de 1 1 Ile. 

Class Diatomaceae. 

Found with Vaucheria and Cladophora from all the localities. 

Order Pennatae. 

Fanily 1. Tabellariaceae. 

Tabellaria flocoulo sa (Ro th.) Ktltz. 

Family 2. Fra~ilatiaceae. 

Fragillaria capucina. 

Len~th of valves 30-60 micr. 

Synedra ulva (Nitzsch) 

Len~~th of valves 150-250 micr. 

Family 3. ::a viculac eae . 

Navicula sp? 
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Far.il;r 4. Gomphonemao eae. 

Gomphonel!la ~eminatum. 

On filaments of ~:ougeotia. 

G. Constrictum. 

On filaments of Houeeotia. 

Class Cyanophyceae • 

. )rder I. Hormogoncea. 

Family 1. Scytonenaceae. 

Tolypothrix trunoiola (Rab.) 

Dian. of filru1ents 11-14 micr. 

Dull aerut;inous, articulatioue 1/3 as long as broad. 

Heterocysts subsperical, singly at the base of the branches, 

makin0 a velvety black fuscous surface. 

Eount Ro"ral . ., 

Family 2. Hostoca.ceae. 

no a toe Sp ? 

Verdun. 

Anabaena oscillarioides. Bouj. 

Forming bluish green straturr~. Trichomes elongated ~oints 

sub-quadrate distinct~ heterocysts barrel shaped. 

Cells 4-5 x 4-6 micr. Heterocysta 6-8 x 7-9 ~ior. 

Spores 7-8 x 8-12 ~icrons. 

Bout de 1 1 Ile. 



A. inequalis (Kfttz). 

Trichome a vary in thickness about 4 r~:icrons in diar~~.. 

Amherst Park. 

Famil~r 3. Oscillatoriaceae. 

Lyngbya aeatuarii Lieb. 

(Oscillatoria insignia) Cooke. 

Thickness of Trichor.1es 24 microns. 

Bout de 1 1 Ile. 

Oscillutoria tenuis Ag. 

39. 

Trichomes straight, active, motile, joints half as lon~ as 

broad, apex obtuse, cell contents 'ale blue, forming 

dark blue green stratun1. Filaments 3 microns diruj. 

Bout de l'Ile, Back River, Arnherst Park. 

0. leptotricha var. splendida, K~tz. 

Trichomes 2 rr1icr. diarn. indistinctly articulate~ joints 

twice as lone as broad~ minutely p~~ctate at Deri­

phery, cell contents pale bluish creen. 

Verdun. 

Family 4. Rivulariaceae. 

Calothrix confervicola! Ag. 

Tufts faeciculate., filar!enta dark bluish purple, attenuated, 

18 microns in diarn. heterocysts all basal, eenerally 

few in number. 

Mo"P.nt Royal. 
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Rivularia haeroatitea (Ag.) 

Heterooysta basal~ extremities of fil~~ent piliferous, no 

spores. Globose thallus attached to stones in streams 

and to H;rriophyllum. 

Amherat Park. 

rder II. Cocoogoneae. 

Family 1. Chamaaaiphoniaceae. 

Chamaesiphon inorustaus, Grun. 

Diam. of cells 3.5 - 4.8 ~icr. 

On filaments of vaucheria fror.rl Bout de 11 I le. 

Chroococcus turGidus (K~tz). 

Di~. cella 13-25 microns. 

Uoun t Eo:ral. 

lferismopedia 3lauca. Ehrine. 

Diam. of cells 3 .. 3 - 3.8 r:icrons. 
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D:ra".Vinrrs of Sniro .... ·.rra. 
u - '-'"' 

Showing stages in the development of Rhizoids. 

{1) Preserved ~laterial, collected Oct. 2nd. 

(2) " tt " 
., 

" 

(3) l·ta t 13 !'i al ~rowing in tap-water Jan. 1.3. 

( 4) " " " " " " tf 
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