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The obiect ¢f thece studies has bLeen to secure sone da-
ta in regard to the Algal Flora of llontreal Island. In order
to obtain this. colisctions of material were made during the au-
twin of 1911 from as man7, pcols, ponds and streans as loszible.
and a number of aquaria containing the Algae were maintained in
the Botanical Laboratory during the winter. Records vere kept
of the nrogress of the different agquaria. the forms which had
been collected were studied and classified, and a number of ex-
rverirents were iiads with nutrisnt nedia.

The results of these investigations are given in the
following pages, where an attenpt had been made to give as full
notes as possible on the habitats, associations and relative a-
bundance of the forms dsscrited. The importance of such eco-
logical data has heen stronzly errhasized by Fritsch (1) in his
work on the Algal Flora of the Tropics. The relation of ocer-
tain results to the work of Penecke (2), Danforth (3). Copeland
(4), and Pritsch and Rich (5) has been considered. Some obser-
vations of the Rhizoid foriation of Spirogyra are given. A sys-
tematic list of the various snpecies -f fresh-water Algae cocl-
lected comrletes the account. The determination of the species
in the srystematic list has been based on standard taxononic works
and has heen corrohorated vv Professor Derick.under whoii the work
has been donse. I have been greatly aided in these studies by

the advice and criticismm of Professor Derick. who sugcested the
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rroblem, and v thanks are also due to i'r. Ardley of the .useun
staff, who zave e Véry valuable assistance in collecfing riateri-
al, and to lMiss Ethelwwvn arris, who has assisted e in reading

various (Gerrnan works.

As far as Alzal literature is concerned, Canada aprears
to be terra incognita. I'o references occur even in the latest
works to thre distribution of anv of the forrms in Canada, and ilr.
Collins in the preface to his work "The Green Algae of llorth Amer-
ica" (6) openly larients tha%t aprarently no data is to be had on

the subliect. With the excention of a iiet of forms recorded vy

'ro A. 2. Klugh froix the Bruce Peninsula, in the Ottawa iiatural-
ist (7) for Septeuber, 1911, I believe this is the first attenpt

at a systematic study of any Canadian fresh-water algase.



Occurrence and Distribution of Fresh-water Algae.
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Yo moist situation is without some type of alga. "niie
quiet lakes, pools and ponds form the most congenial situation
for the larger forms, alpae are also to be found in great abund-
ance in water falls, and all sorts of swift running streaums, and,
indeed, there is no tree trunk, wet rock, water trough, danpy wall
or decaving fence-post but forns the habitat of some mesmber of
the group.

In qﬁiet pools the large filamentous foriis frequently oc-
cur, attached as epivhyvtes to rocks or to other aquatic plants,
and strea: up towards the surface in great felt-lire masses. Cone
forms are found floating on the surface of yonds and lakes as a
conspicuous slimy green mass; while others occur, esiecially on
rocks over which water is constantly dripning, as a thin selatin-
ous film exhibiting a variety of cclor. These are usuaily forus
relonring to the Cvanophyceae or blus-green algae and are sowic of

.

the most heautiful and interesting of all the species.

i

Some algae have acquired a svithiotic relationship with
other plants and even with animals. As exannles are a species
of Anabaena which lives symbiotically with the Hepatic Blasig ,

and a Nos%toc which is similarly connected with Anthoceres. Both

of these fori:s occur on the Island of :lontreal. Then, there are
several srecies of Chloreila which are associated symbiotically

with Yydra viridis. Some algae have even adopted a narasitic

-

mode or life, and Trichorhilus (Yeber)

1entioned by Vest, is szid



to be found, on the hairs of Eradvpus, the three-toed sloth.

Many of the most heautiful Algsae are very ciiall and oC-
cur in a gelatinous film on the leaves and stems of subuierged
rlants. Other ninute forms tosether with an abundance of Peri-
dinieae and Coperoda occur in the surface waters of lakes and
rivers, and constitute a great part of the fresh-water plankton
which forms the food of most of the smaller aquatic animals,
which.in turn, serve as the food of the lake and river fishes.

Algae exist under very diverse conditions of temierature.
Hany forms survive freezing. Pilaments of Spirogyra and Vauche-
ria, which I have melted out of the ice, appear to suffer in no
way fromn the low temperature. Species of the Cyanophyceae and
Bacillariacease are found in the Arctic regions and on mountain
tops, where similar conditions exist, forizing the princirval parts
of a snow flora and rassing their entire existence on snow or ice,
while other members of the same groups flourish in the waters of

hot springs, where the temperature reaches 35°C.

The comparative richness of any district in Fresh-water
Algae depends largely on its physical and geological features.
West, in his"British Fresh-water Algae"(8), states that a moun-
tainous region nav be exypected to show more forms than a flat dis-
trict, which will contzin the larger filarientous algae, and an
abundance of unicellular forms. On the other hand, a mountain-
ous region will show forms belonging chiefly to the Cvanophyceae
and Conjugatae, especially numerous species of liougeotia and Des-

nids. iloreover, he says, "If the mountains consist o7 the older

Palaeozoic rocks or the Pre-Cambrian rocks, there is a surprising
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nurisrical increase not r.erely of species wut 21so oI irndividuals,
and in comparison a mountainous region of carioniferous limestone
or ofher forrations is distinctly poor." Accordinnliy, it will

be of interest to notice briefly the chief thysical features of
the Islani of iiontreal where the material for tiris sgudy has ieen

Ccollected.

The Island of llontre~l contains about two hundred and six
square miles and is 2 roush iscsceles triangle in shoare. The long
side is bounded hy the Lake of the Tvc lountains and the Tiviere
des Prairies, and the other two sides Ly Lake St. Louis and the

ot. Lawrence Fiver, respectively.

The island itself is a part of a sreat palaeozoic plain,
which extends up the Laurentian Plateau on the north, and from
the Notre Dame HMountains in Quebec to Lake Huron, and southward
into ths United 3tates. The plain 1s flat, and the average ele-
vation in the vicinitv of llontreal is about 2 hundred feet abcve
the sea level. The whole area is drift covered and foriis excel-
lent farming lands. On the Island the continuity of the plain
is broken »y liount Royval, an igneous izass rising behind the city

and occupyriny an area of about one and a half niles. This is

the 1nost westerly of a line of old volcanoes and laccclites,
known as the lionteregian Hills. About the hase of llount Royal
the strata of the lower Silurian are rerresented by the Trenton
Group, wniech covers the sreater part of the island.- with Calci-
ferous limestone at the western extreiiity, Chazy at Point Claire
and at Cartierville, and Utica Shale along +*ihe river front at

Verdun and Bout de 1'Ile.
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The urrer part of the Palaeozoic and the whole of the
llesozolc and Tertiarv are unrepresented, but the Pleistocene nhas
left its record in a drift of Leda clay and Saxicava sand and in
a series of terraces bhetween llount Roval and the liarbor, marking

the gradual retreat of the Pleistocene Sea.

Collection and Preservation.

Throughout the month of Octoker I ccllected material for
study and classification frow a variety of situations and froim
as widely separated parts of the island as possible. The fol-
lowing localities from which material was obtained are shown on
the acccouranving map.

(1) The shore of thse St. Lawrence at Verdun.
(2) The quarries at Amherst Park.
(3) The ponds and streams on liount Roval.
(4) The Back River and brooklets emptving into it at
Sault au Fecollet.
. N

(5) The shores of the St. Lawrence abdRiviére des Prairies

at Bout de 1'Ile.

(1) Verdun.
Here, just opposite I'un's Island, the river is very shal-

low near the shore and abounds with small islands anong which it



7.
runs slowly, forming a low, swanpy tract of land. Heeds, rush-
o5 and sand-bar villows (Salix longifolia, ithl) line the water

~reat variety of water weeds.such as lIyrupheae, Utricu-

(53

edre,and a
laria, Elodea and !iyriophyllum, grow partly submerged in <ihe shal-
low water. Entangled with these and also floating freely in the
water, I found a sreat number of species of Zygnewma and Splrogyra,
also a very little Oscillatoria, some lostoc, Pediastrum and quan-
titles of Desnmids. Some Diatoms were secured attached to fila-
ments of Cladophora, which was found in abundance growing fasten-
ed to stones. A Yool inside the Qld river dvke contained an
enorrious auount of Lemna; and, in iiarch, Chaetophora was Zfound
growing in a thin film on the sides of the aquaria in which sone
of this had been nlaced. Leaves of Nymphaea and tufts of Elodea
canadensis and other water weeds were collected and washed, to se-
cure forms attached to ther., v notes for this locality show
that it was visited on the 30th of Seprterber and that the water
was quite warm and abounded in animal 1life. I noted that,though
there were many srecies, there were coiparatively few individuals,
that Ulothrix occurred in tufts composed entirely of Ulothrix fil-
aments while Spirogvra and Zygnema were always assoclated with

each other. Yo Spirogyvra and only one Zygnema was found in a

Y

ruiting condition.

(2) Amherst Park.

This is a section of land at the north east of the moun-
tain, which is now beginning to re built up. There is a thin
layer of sandy soil over the surface of the Trenton limestone,

which is well developed here. This has been, and is still teing,
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extensively quarried. llanvy abandoned workings exist, and these
have hearly all become filled with water, forming ponds of sone
size and great depth. The limestone is cut at intervals by
dvkes from the fourth period of llount Roval's activity,and these,
not having the commercial valus of the limestone, have been left

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

In two of the larsest quarries Anabaena inequalis  was

found covering the whole surface like a thin creamy yellow film.
Associated with this was a very little Oscillateoria. Very lit-
tle water weed was to be seen in anv of these artificial ponds,
save here and there a few tufts of Elcdea, probably vecause the
sides were too steep and sheer to afford any convenient place for
it to take root. It was noticeable that each quarry had a domin-
ant form, though this might be the same in several. One form was
always nore abundant than the others associated with it. The
shallower pPools contained the filamentous ‘orms., some Ppresenting
a verv teautiful apnearance because of the long graceiul strands
of filamentswhich streamed up from the bottom. These pools were
supplied with water both by drainage from the surrounding plain
and from tiny springs.

This was by far the richest region discovered both in the
nunber of species and also in the quantity of individuals. Sowe
twenty odd of these large and smail ponds were visited in several
excursions and a zreat deal of material was coilected. I noticed
that the ponds which contained the most refuse - for these aban-~
doned quarries are evidently largely used as dumping grounds fcr

rubbish - i.e. those which contained the rost nitrogenous material,

were very much the richest in algae. One pool in particular ,
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which contained a great quantity of garbage, tin cans, old boots,
etc.. was evidentlv an ideal location for the Scenedesmaceae. All
the weeds in the pool and all the weeds and grass which hung intc
it were coated with a thick celatinous film conposed of Desnids
and Protococceaceas.

As far as the sources of the flora of these quarry holes
are concerned, there is little possinilityv of the dissemination
of spores by water currents, as the various excavations are uncon-
nected, and there is but one small stream in the wi.ole region. On
the other hand, dissenination 1iayv occasionally take vlace by cur-
rents of alr bearing spores for short distances. Probably the
chief means of transportation are insects, birds and other animals.
Froge. in going from one pond to another, would readily convey
spores or even filaments of algae attached to their bodies, and it
has been ohserved bv Hr. C. H. Thompson (10) in a study of the
"Dissemination of Lemna", that Belostoma americana, coruonly found
flying about electric globes on the street, carries Lemna attached
to its hody. This insect stays in the water all dav and flies a-
bout at night. What is true of Lemna may also occur in the case

of alcae which srow in the same habitats.

(3) Mount Roval.

The ponds and streanrs on the Ilountain were by no reans
such favourable situations for Algae as the abandoned quarries at
Amherst Park. But the fact that the surrier of 1911 had been very
long and very hot was no doubt partly the cause of this aprarent
scarcity, for 1most of the small streams were dried up and the ponds

vere low. A large artificial pond in the Roman Catholic cenetery
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was found to contain a very larce quantity of ilicrospora entan-
gled with the llvriorhyllum which grew there. A snall streamlet
of water which flowed down a steen bank into this pond was filled
with Ulothrix, which agzain was almost a pure mass.

On the brick flags of the floor of the conservatory, I
noticed a thin blackish green scum which rroved to be a mixture
of Calothrix, Tolvrothrix, Scenedesmus and Lyngbyva. The mnetal
horse-trough on the drive contained Ulothrix, some filaments of

Spirogyra and Zvgnema, and a good many Palmellaceas.

(4) Back River.

The Riviere des Prairies, which is also known as Back
River, is very shallow in some »Dlaces, esnhecially at Sault au
Recollet. Hers, along the edge of the water. Elodea was very
rlentiful. Entangled with this was a great deal of Hydrodge-
tjon, Spirosyra and Zygneua. Later oi., in the winter, liougec-
tia developed in the aquaria in which these collections were
rlaced. Cladophora also occurred here, showing its prefererce
for running water. A snall brook emptying inte the river con-
tained an encrmous amount of @8pirogyra, Vaucheria., Oedogonium

and Zyvgnema growing together hanging from stones on the botton.

The Spirogyvra was ve®y luxuriant and dark green in color.

(3) Pout de 1'Ile.
This is the extreme eastern end c¢cf the island., where the

Rividre des Prairies and the St. Lawrence join. roth rivers are
very deen here and flow swiftly, consequently Algal growth is

scanty. Along the edre of the Rividre des Prairies, Stigeocloniun
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was abundant on the Leda clay, which arrears to be a very favour-
able medium for it. All along the edge of the $t. Lawrence .,
great mates of Vaucheria and liicrospora were found which had evi-
dently been brought down by the current and lodged there; these
were caught in tuftes of Elodea. llearly all were covered by a
thin layver of ice, for by this tirme it was the end of October.

The Elodea anpeared to have been killed by the low temlerature,
but the algae were unhurt. Quantities of Swirogyra and Oedogon-
ium were found in 2 swamp near the street-car tracks. Cladorhora,
as usual, occurred along the river edges. It im interesting to
note the preference which this alga shows for well aerated water
and alsc the close connection between the occurrence of Elodea and

filamentous forms.

While the majority of algae can be cultivated, or at
least kent alive in fresh water under suitable conditions of
light and temperature, some forms disintepgrate and disajiear with-
in a short time after being brought into the laboratory. In order
to secure such forms as rigcht otherwise have disarieared before
they could be identified, I ypreserved a sample of the freshiygather-
ed contents of each aquariun. For this rurrose I used a two per
cent solution of potassium acetate containing just enough corper
(in the form of Correr Acetate) to make it faintly blue. This
solution, which is nuch more satisfactory than formalin as a nre-
servative for algae, gave the rost excellent results with nearly
everyv form. Vaucheria was sliontly plasmolysed by it, for sone

reason. This may Le avoided by a method suggested by lr. J. H.
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Wieuland in the Potanical Cazette (11). The plant should ©be
killed raridlyv with three or four -er cent formalin, which nust
be quickiy and couvietely removed by rereated washing in water,
after which it should be put into glycerine to vhich a 1ittle
thymol has been added. Thus it will retain its color rerfectl:.

Anabaena was also very difficult to rreserve in this so-
lution, the filarents ravpidly becoiiing disorganized and breaking
down. This is protably due to the correr helng too strong. As
Dr. llcore (12) has shown in his experiments with copper as an al-
cicide and disinfectant of water surrlies, ons part of coprer to
ten nmillion pvarts of water is sufficient to destroy Anabaena in
ponds ard in reservoirs, while Oscillatoria requires one part of
coprer in everv five wmillion parts of water, and forms like Eudo-
rina and Pandorina require one nart ol copper in every one hundred
thousand parts of water.

The chief advantage of the potassium-corier-acetate solu-
ticn, which serves at once as a killing, fixing and. rreserving so-

cl

e

lution, is the way in wh it preserves the delicate shades of

3

the green algae. iiateria

| S

rreserved in this way may be rcunted
satisfactorily in glycerine jJjelly. I found the solution remars-
ably successiul for Desmids and the various species of Spirogvra.

-

As well as securing forms for later identification, the
sariPle from each aquarium served as a valuable check or control
in studying the persistence or disarpearance of various forms:the
noxrial rabit, periodicity, and the aprearance and development of

others, the sTores of which had been cathered.



Algae under artificial environment.
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On the field trips a rurber of si.all collecting bottles
—ere carried and each sample of alsae secured fror prool, pond or
wet tank was riaced br 1tself in one. If several samples were
taken from the same larce pond, they were all put into separate
bottles. On heing brought into the lahoratory, the contents of
each was placed in a separate aquarium which was then filled up
with water. Stones and tufts of water weed with algae attached
were collected and treated in the sare way. v the end of Octo-
ber soris sixty-five aquaria, ranging in size frowm one to ten 1li-
ters, were set up, the majoritv being about three liters caraci-
tv. In every case the water used was the ordinary tar-water.
The rerorts of various botanists who have cultivated algae in wa-
ter and in nutrient solutions show that the results of tap-water
cultures have been distinctly variable. The variation natural-
lv depends largely on the chermical qualities of the water. The
sood results from cultures in liontreal water were i.arked. It was
iearned from the Citv Analvst (13) that the filtration plant in
connecticn with the Montreal Water-works regularly nlaced a defin-
ite quantity of caleciunm chloride in the water supply as a disin-
fectant. Less than one part of the bleach to a million paris of
water are rein~ used, and while this amount destrove the delete-
rious bacteria, it was rreved to have no ill effects upon hizher
or-anisnms.

The following analysis obtained from the Chenical Depart-

nent of licGill University, in addition, shows that the water cor-
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tains the nutrient salts necessary for norral growth.

Total sclids 11.13 Parts rer 100,000
Temporary hardness 7439
Perrianent hardness none

Orcanic and volatile natter 1.92

Free NH3 0.0026
Alburinoid NH3 0.0154
I'itrogcen as nitrate 0.65

" " nitrite none

Oxyoen as used in KNOg4 test 0.45

Chlorine 0.6
Silica 0.24
Lime 2.5
llagnesia 3.2
Iron oxide and alumina 0.76

In the DBotanical Laboratories where these experirients
with algae under artificial conditions were conducted, the win-
dows facing the north were used during the early part of the win-
ter for the aquaria. Towarde snring, when experiments were made
with nutritive solutions, parallel cultures were nlaced in both
north and scuth-facing windows, tut no difference in effect could
be obsserved. Toward the latter part of March, when the sunlight
was much stronger than it had been during the winter, it was ob-
served that in such aquaria as had a coating of Oscillatoria,
Stigeoclonium, Chaetcrhora or Ulothrix about the sides, growth
was riuch more successful than in thcse where the filaments were

ex¥osed to the direct sunli ht.
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The heneficial effect of a comparativeiy low temperature
was also aprarent. The most favourable range was from 5° to 15°
C. Under this temrerature Spirogvra. Vaucheria and Cladophora
lived most successfully, whereas they apreared less healthy and
were shorter-lived according as the temperature of the culture was
raised above 20°C. IMouseotia, Ulothrix, Stigeocloniwm and the
Desmids appear to require a slightly higher tevrprerature than oth-
or forrs, for it was noticed that they usually appeared in aquaria
where the temrerature had been rzieed. Oscillatoria also siiowed
in a marked degree the effect of a higher temperature, the blue
green tufts of this forn always appearing in a culiture within a
day or two after the temperature had teen allowed to rise to 25°€
or 3C° ¢C.

In the case of the filaczentous forms like Cladophora and
Vaucheria, the lower tenperature rrovably proved favourable to
growth hecause of the increased amount of oxygen and carbon di-
oxide, which would be dissolved in the water at the lower temper-
ature. The same consideration would also apply to the Spirogyras,
though as a rule they can grow in a less aerated water than Vau-
cheria and Cladephora, probably because thev possess thinner cell
walls and numerous chlororlasts which permit an easy diffusion of
gases. (1)

The llougeotia, Ulothrix and Stigeoclonium, on the other
hand, were prohahlyv collected in the form of spores, and an in-
crease of temperature in the cultures in which thev happened +to
be, probably induced rsermination. The same z2uplies to the Os-
cillatoria and the Desnids.

It was found impossible to keep Anabaena alive in the
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Laboratorv for more than a week or two after collection. Cen-
erally, after a few days, the filaments had begun to disintegrate.

Zygnema was also difficult to keep alive. Though in some
of the aquaria it continued to live for a couple of rionths, it had
disappeared from the majority after about a ronth. Eoth of these
forms began to aprear in some of the aquaria in llarch, noticeably
those which contained a number of other tvpes.

To liougeotia was observed in the material first coliected.
Put in Decermber, when the temperature of ranv of the aquaria was
allowed to rise considerably, it appeared in great quantities in a
large number. Ulothrix began to appear early in February in many
of the aquaria where it had not heen previously observed. Clado-
Phora glomerata, which was growing attached to a stone, lived 1in
a uniformly healthy condition all winter. So did Microspora cra-
siocr, which appeared to be especially hardy and flourished under
every condition of light and tenperature.

One aquariur contained a lunpr of clay on which a quantity
of Stigeoclonium was growing. This began to die down in Decem-
ber and by the beginning 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 conposed of:

Potassium Nitrate . . . . . . 1 g.
Magnesium Sulpyhide . . . . . 1 g.
Calcium Titrate . «. . «. « . . 3 g.
Potassiur: Phosphate . . . . . 1 .

Dissolved in a liter of distilled water;this may be considered a
six mer cent solution. In four weeks it was covered with a most

luxuriant growth of Stigeoclonium. Cladorhora also respcnded



17.

pronptly to the nutritive effects of Knor's solution, but little
cr no effect would be observed when Srirogyra was treated with 1it.

Sore twenty of the aquaria contained Spirogvra, generally
associated with several other gemera, but usually forming the bulk
of the material in each. When collected, Zygnema and Oedogonium
were usually associated with Spirogyvra, but ti ey soon died out.
The Spirogyra contirued to live for three or four months in a
comyaratively healthv condition, but after this it showed signs of
degeneration, the filaments tecame etiolated, the cvtorlasm broke
ul> into bodies resembling cvsts. But these were very small and
never secreted a wall and this stage was immediately followed Dy
the disintegration of the whole filament.

It was remarkable that in the large amount of Spirogyra
collected during October none was found in a fruiting condition.
nor were any spores observed. This material was watched care-
fully thrdugh the winter in the hope that conjugation umight take
rlace later on. By wnlacing filarents in various culture media,
attempts were made to induce conjugation by artificial means,but
none of these gave the slightest success. Distilled water rrov-
ed distinctly toxic, causing plasmoiysie and death. Two per cent
Knop's solution showed no marked effect, nor was the action of a
four prer cent solution any more noticeable.

A five per cent and a one per cent solution of NH4NO03 were
tried, but apreared only tc accelerate the death of the filarents,
while in a culture of Desmids the five rer cent solution caused
luxuriant growth.

In the majority of the cultures which contained nothing

but Spirogvra, it had died by the end of iarch. On the other
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hand, in aquaria where there were a large nurmber of forins associ-
ated, growth at this tire was recoming rore and rore luxuriant.
Quantities of Oedo_onium, Chaetephora and Stigeocloniur, some An-
abaena and a little Spirogyra began to arpear towards the end of
this month. Vaucheria resisted comparatively well the disadvan-
tages of growth under artificial conditions, and was found throursk
cut the winter in various stages of develoyrment. Desmids ard
nembers of the Protoooccaceae occurred in all thie aquaria, the va-
rieties of Scenedesmus being especially plentiful. A nunker of
Diatoms were found eitﬁer floating in chains or atiached to Ifila-
ments of Cladorhora and Vaucheria. Theyv were esrecially plenti-
ful at a low temnerature.

An aquarium containing a number of Cvanophyceae coliected
from the floor of the Conservatory at ilount Roval Cemetery, show-
ed an interesting developnent. ¥heh the film was scraped off
the dar» tiles, it vresented the arrearance of a blackish green
goul. This was found to ke composed of Calethrix, Tolypothrix,
Oscillatoria, Lyvngbya, Desrids and various other unicellular
fornms. During the winter the aquariw. containing therr was not
kept under the sare conditions of light and warmth as had obtained
in the conservatory. Althoupgh it was maintained at a higher tem-
rerature than the cthers. a marked difference in the color and
relative numbers of the algal constituents had taken place. The
contents of the culture were now a riuch lighter green, and while
formerly the majority of ths individuals had veen blue green, now

the green unicellular forrs predorinated and many of the blue-

greens had entirely disappeared. This is an excellent instance
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on a srall scale of the dominance of the Cyanorhyceae under tropie-
al cornditions (such as obtained in the conservatcry) and  tre
greater adaptation o’ the Green Algae to conditions of less 1light
and lower temperature which Dr. Pritsch has rcinted out in ais

study of the Tronical Algae (1).

A good deal of animal 1life existed in the aquaria throu h-
out the wirter. I~ October, several smnall cray-fish were noticed
and removed, as well as innurerable tiny snails, vhich were feed-
ing upon the unicellular alcase. Vorticella waa fcund in practi-
callv everyv culture, esrecially in connection with Vaucheria and
Ulothrix. Paramoecia were also frequently noticed, often con-
taining unicellular forms of algae which they had engulfed. Awmoe-
bae wer= not so plentiful and no Fydra were obeerved in any of the
cultures, although a special search wac riade for them. Daphnia,
Crvrris and Cycleops were quite plentiful in aquaria which con-
tained a quantity of water weed. It was interesting to observe
that avwrarently Oscillatoria was not used by anv of these fcocrms
as a food, and that in several small aquaria where it appeared in
larze quantities the animal life disappeared shortly after the
unicellular green algae had been exhausted. This may Ye due to
the toxic qualities of the Oscillatoria which are suggested by the

disagreeable gas that it gives off.
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Periodicity in Spirogyra.

A brief conelderaticn of the theories advanced by sever-
al botanists who have studied the question of periodi-ity in the
occurrence and sexual repreduction of Spirogyra may serve to suu-
r.arize and explain some of the results which have been noted in
the foregoing pages.

Benecke (2) has advanced the theory that conjucation in
Srirogyvra is due to the fallure of ammoniwa salts w:ich he suljos-
e8 to he renoved from the water by angiosperms which increase in
size and abundance as the season advances. He »laced Spircgyra
communis in various media, in bright light, with temperatures fren
12° - 20° ¢., and found that in nitrogen-free solutions conjuga-

icn took place at once 6r in a short tine. If parallel cultures
were run, in which NH4 or 03 had been added in aprrorriate a-
mounts (.05%) to anv of the akbove media or substituted for one of
the constituent salte, no conjugation took place, but generally
cood vecetative srowth ensued.

Danforth (3) rereated these experiments, using other spe-
cies. O0f the five species investigated, three failed entirely

to cive the same results as had been obtained in Benecke's work,
the fourth failed in every case but one, and the reuaining spe-
cies, S. Grevilileana, seemed tc agree rore closely —with 8. coumnun-
is, but even here the agreement was not complete. Apparently, |
Benecke did net find any specific stinulus which would induce con-
Jugation unless the absence of armonium salts be taken as such.

Danforth also found that some species of Spirogvra did not resrond

by vecetative srowth as did others when NH4NO3 was added to the
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redia. Spirogvra Setiformis was killed when placed in cultures
of tap water and distilled water containing NH4I'03, even when a
trace of this salt was added to a nutrient culture of five
months' standing. His experiments seern to show clearly that in
many cases at least the absence of ammoniun salts is not enough to
bring about conjugation. These results show considerable simil-
arity to those which were given by my cultures, both in the dele-
terious effect of NH4NO03 on S.+Setiformis and the failure of all
artificial methods to induce conjugation.

Copeland's work consisted in a study of Crirogyra both un-
der natural and artificial environment. In the laboratory, he
found that veryv satisfactcry cultures could be made with tap-watexy
and Knopr's solution as low as .04 per cent cave favourable results.
But no particular advantage was observed from the use of food solu-
tions. It was noticed that it was a decided advantage to the a-
quaria ii they were shaded with dark parer when first started. The
good effect was especially noticeable in the south-east windows,
where the light was strongest.

Oedogonium and Chara proved beneficial to Spirogyvra, Oedo-
gonium being invariably present and often the predeminating forwm
in the aquaria where Spirogyra lived for several months or a year.
Oak leaves and charcoal also appeared to ve teneficial factors.

In regard to the possibility of satisfactory cultures in
tap~-water, the advantage of a certain arount of shade and the
beneficial effects of an association with other forms, especially

Oedogonium, my results agree fully with those of Coveland. In

field-work, he collected thirteen srecies of Spirogvra, of which
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twelve fruited abundantly. Ten of these passed their period of
maximun abundance in llay, one in August and one in October. One
reliable example of a second fruiting was S. dubia, which fruited
in ilay and again in July. The veriod of maximum abundance wase
proved in every case to correspond with the period of maximun
conjugation. After conju-ation, the fruiting filaments and the
vegetative forms disappeared at the sare time. .One species was
observed during several rears, but never found in a fruiting con-
dition.

Copeland concludes, from notes taken in the field and sul-
rlermented by work in the laboratory, that conjugation results not
so much from external as internal conditions. He, therefore,
concludes that Spirogvra has definite periods of srowth and activ-
itv.

Fritsch and Rich,in their "Preliminary Observations on
Spirogyvra", base their theories on observation of Spirogyra under
natural environnent.

O0f the srecies examined, some appeared to be purely vernal
or else to exhivit both a vernal and auturinal phase with an inter-
vening pveriod of scarcity or compiete disaiiearance. The factors
for the disappearance of Spircgyra after the vernal phase are enu-
erated as follows:

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

lignt,

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

consequent diminution of the amount of dissolved gas-

es in the water.
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(¢c) The gradual concentration of the salts dissolved in
the water owing to the heat and lack of rain-fall in
a norrial swiier.

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

pPresent.

The auturnal avpearance of certain species of Spirogyra
r.av be due, trev think, to the influence of certain combinations
of external factors causing a small number of zygosiores to serm-
inate. In the absence of these conditions there nray be no autwm
al phase. Abnorral meteorclogical conditions rmay hring about ab-
norrial absence or occurrence of Spirogvra. Reproduction takes
Tlace ordinarily in the vernal phase. They consider it to be the
result of certain periodically recurring combinations of factors
which Vary for different snecies. The nature of the stimulus
causing vernal rerroduction is, therefore, an intensification of
those conditions which are liable to change in spring. Such in-
tensification taking place at other times in the vear would lead,

at such neriods, to excentional cases of reproduction.

In a stuldy of this nature, it is out of the queetion to
attenpt to confirm either the theory of Copreland that conjugation
results from internal rather +han frorn external conditions, or
that of Fritsch that conjugation results frowm a rveriodically re-
curring coubination of external factors. Yowever, such evidence
as 11y notes from field and laboratory work Iresent, the appear-
ance of nurerous sprecies of Spirogvra in Cctober, and the entires
ab>sence of any fruiting material at that time, as well as the

failure to ohbtain any conjugation in the laboratory during the
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winter, incline me to believe that while certain corbinations
(i.e. factors of light, tenperature and density of water), as
Fritsch suggests, probably induce the second apiearance of Spi-
rogyra in the fall, conjugation results from certain periodical-

ly recurring internal conditions.

Rhizoid Formations of Spirogyra.

An interesting developrient was observed in an aquariun
containins Spirogvra fluviatilis collected from one of the quar-
ry holes in Amherst Park. This vessel contained a large amount
of the alga and, in exanining somre of the filaments in January,
it was observed that at the end of many there was an avbnorvral
growth. The erd cell seemed to have lost nost of its chloro-
rhyll, the oharacteristib sviral chrcmatophore was broken up,and
the cell had branched into twc or more narrow root-like rrolonga-
tions. FPurther search revealed filarients in all stages of this
development, frou an almost imperceptible beginning of the forking
to long colorless processes which were alwavs found in contact
with other filaments or with masses of slire. An examination of

a large number of specimens showed that only the end cell was

thus affected, though the cell next to it might lose some of its
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chlororhvll. These root-like nrccesses were continuous with

the end cell, they appeared to have a slightly laminated cell-
wall, and usually showed =z sort of mucilaginous excretion with

which bacteria were frequently associated.

An exanination of material preserved Iroi. the sanie agqua-
rium 4n Cctober showed that a few of the filaments had rossessed
these branches when collected, though in a less developed stage.
Several other cultures of Spirogyra frorm different localities
showed the same rhenomenon but it apneared in every case to te
the sare srecies, while other species in the saie aquaria showed
no trace of the rhizoid-forming tendercy.

From these ohservations, and after a number of exreri-
ments +ith various culture media which apparently did not affect
the form in any definite way, I concluded that this tendency to
form root-like projections must be a specific response to eomne
Phyvsiolegical stimulus which occurs in nature as well as under
artificial conditions. I have been unable to discover any men-
tion of this rhenorenon in anv systeriatic work on Algae or any
text-book of Physiolozv. In Goebel's "Organography of Plants"
(14). I found a refersnce to Borge's“ﬁber die Rhizoidenbildnng.’
(15) stating that Borge had found that rhizoidse couid be produc-
ed in Spirogvra filai.ents by the action of certain culture wedia.
A study of Borge's work confirmed my own observations and conclu-
sions, and sugcested to me a Tossible explanation.

In this very interesting article the autlor, after citing

various instances vhere the phenomenon of rhizoid forration has

been observed in nmenbers of the Chlororhvceae, “hich are ordinar—
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ily not supposed to possess these organs, describes a large num-
ber of experiments which he made in order to study the causse of
ti1ls occurrence. He found that, when grown in a nuber of culi-
ture media, such as cane-sugar, asparagin, agaragar and glvcer-
ine solutions, Spirogvra fluviatilis could Te induced to forii
rhizoids, while in pure water cuitures it did not. Tis species,
as wvell as two others, which were unnammed for lack of fruiting
naterial but which greatly resenitled it, were found in different
Places growing fastened to stones in the water. Exyerinents were
nade next with S. inflata (Vauch). S.orthospira (Jlaeg.) and two
unnamed species, all of which were found free=swirriing in nature.
None of these were apparently grown in the culiture media,but all
were used in ccntact cultures.  ¥iiile neither the attached nor
the free—éwimming forms prcduced rhizoids where grown in ordinary
water cultures, it was found that every one o the siecies could
be induced to form these organs in a few days by growing ther in
contact with some object like a microscope slide or cover-glass,
in a drop culiturs.

To complicate matters. however, it was found that several
other species failed entirely to respond to the contact treatiient.
These were S. Weheri and 3. varians and several unnamed forms,all
of which were found free-swimming in nature. Althourh all of
these were grown in contact cultures for over a month,., none showed
any sign of rhizoid formation.

Spirogyra fluviatilis avpeared to be the rost highly sen-
sitive of all the forms examined, and readily formed strong rhi-

zoids. Other forms produced rhizoids in varving degrees under
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contact culture, S. orthospia showing the least response to
the treatment. It was on this account, as the author explains,
that S. fluviatilis was used for the majority of the experi-
ments with culture media, as it apreared to be the most likely
to form rhizoids. 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 gemera, such
as lougeotia, Ulothrix and Vaucheria. But with these forms we
are not concerned at present, although they do show similar dif-
ferences to those ohserved in various species of Spirogyra.

A consideration of all the evidence, both in this work
and that furnished by my own observations of the rhizoid-forming
rower of Spirogyra, leads me to conclude that, in the first
place, this phencmencn 1s due to a certain specific sensitive-
ness 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 which determines the degree of the response.

The stimulus, both in Borge's culture wedla and droy cul-
tures, was very probably the same, a certain amount of irritation
due to contact. In ny cultures, the stimulus was due in the
same way to irritation caused by contact with other forms in a
crowded aquarium, and, as the forrm was highly sensitive, this
was sufficient to produce marked rhizoid formation. In +the
second place, it may be suggested that this sensitiveness among
certain species of algae, which expresses itself in a more or
less strongly marked tendency to form rhizoids, may have soue

connection with the thigmatropriem shown by some of the higher

piants.
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Algase occurring on the Island of .ontreal.

Svstematic List.
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Class I. Chlorophvceas.

Conjugatae.

Family I. Desmidlaoseas.

Closteriwn Jenneri, Ralfs.

Crescent shaped, small,slightly tapering, six to eight
times longer than broad, ends obtusely rounded, va-
cuole large, containing many active granules, cell-
wall colorless, smooth. Diam. about 14 micr.

Verdun, Bout de 1'Ile, Amherst Park.

Cosmarium Botrytis, Menegh.

Cells nearly twice as long as broad, sinus narrow lineay,
sericells with nearly straight base inclining to re-
niform, sides converging from inferior rounded ang-
les to truncate end. Cell-wall granular. Diam.
36=36 nicr.

Verdun, Amherst Park.

ilicrasterias americana, (Ehrenb.) Ralfs.

Seriicells thres lobed, lateral lobes broad rargins, in-
cised serrate, subdivisions narrow dentate at ex-
tremities. Diam. 100-115 wmicrons. Length one
third greater.

Verdun, Arherst Park.
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Family 2. Zygnemaceas.
Zygnema Vaucherii (Ag.)
Cella 10-22 micr. 2 1/8 or 3 to 5 x as long as iroad.
Zygospores subglobose or hroadly ellipntical.

Verdun.

*Zygnema insigne Kiitz.
No fruiting material. Vegetative cells 26-30 micr. dianm.
length equal or up to 2 diam.

Verdun.

*Spirogyra fluviatilis, Hilse.
Filaments 3€ micr. diam. cells 5-8 diam. long.
Chromatophores, slender, very pale green, making 1 1/2-2 1/2
twins in the cells. No fruiting material; found ster-
'1le attached to stones; formed rhizoids when cultivated
in water in laboratory.

Amherst Park, Back River.

*Spirogyra setiformﬁs, Kfitz, of Collins, or
Spirogyra orvicularis of Cooke.
Cells 110-~140 micr. diam. about as long as broad, 4 rather
broad chromatorhores, with many large pyrenoids, uaking

1/2 - 1 turn in the cell. Yo fruiting material

Mount Roval.

FPanily 3. llesocarraceas.
*Hougeotia nummuloides (Hass.)
No fruiting material, vegetative cells 16 wmicr. diam. 102

rmicr. long.



Verdun, lount Roval, Rack Fiver, Arherst Park, etc.
*Several forms of Zygnema ani llougeotia and a great
rany of Srzirogyra were collected, vut as no fruiting materi-
al was ontained, save in the case of one Zygnema, it was
found impossinle to decide with certaint to which siecies
they belonged. A few forms are ~iven, the vegetative condi-
tion o7 which anreared to e sufficiently characteristic to

admit of listing them as accurately deteriiined species.

Order IX. Volvocales.
Family I. Chlamydomonadaceae.
Chlamydolionas Sp 7

Terdun.

Parily 2. Volvocaceae.
Pandorina morum (M#111)
Colony globose to ellizsoid, up to 220 micr. broad, 16 cells,
rarely riore or less, cells 9 — 15 nicr. dian.

Anmherst Parx, Verdun, etc.

Eudorina elsgzans. Ehrenberg.

Colonies 50-200 nicr. diarm. usually 32 arranged in 3 rarallel
circles of 8 each with four at each pole, cells 12-24
micr. diam.

Amherst Park.
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Pamily 3. Tetrasporaceas.
Tetrasrmora lubrica. (Roth.)
Frond at first attached, soor splitting and forming irregular

expansions, cften with rany rounded oleninges upr to 20
cm. long and wide. Very gelatinous, usually yellowislh
in color, cells 7-11 uicr; diai:. Generally in fours.

ilount Royval, Arherst Park, Verdun.

Order III. Protococcalss.
Family 1. Protococcaceas.
Characium Siebholdii, A. Bramn in K#tzing.
Cells 15-35 x 4-9 nicr. erect, lanceolate when young, when
adult short and broad. Stine short, without %basal
disk. On Vaucheria.

Bout de 1l!'Ils.

Family 2. Scenedesmaceas.

Rapnidiw: falcatum (Corda)

Cells bright vellowish green. slender, fusiform, ends acute.
1.5-3.5 nicr. diam. 15-35 diam. long, usually 2-32
united in a bundle.

Also var. aciculare (A.Br.)

Very slendsr, 1l.5-3 micr. dian.., 15-30 diam. long, aci-
cular, straigsght or slightly curved, usually solitary.

Very nlentiful in every locality.

Scenedesi:us bijuga. (Turp.)
Colonies of 4-8 cells oblong-ellivsoid, with rounded ends

7-18 x 4-7 nier. arranged in a single or double row.

Every locality.



38 .

Also var. alternans (Fein sch.)
Cells broader than in the trve, in two rows alternately
placed.

Every locality.

g

Scenedesnus obliquus. (Turn.
Colohies of 4-8 cells, cells fusiform wit: acute ends,
usually in a sincle series. 5-27 x 3-9 nicr.

Every locality.

. denticulatus, Lagerhein.

Colonies, 4-8 cells, in a nearly straicsht line. 4-5
riiecr. wide, to 15 micr. long, each end with 1two
minute teeth.

Every localitv.

S. Quadricauda. (Turp.)

Colonies of 2-8 cells, oblong-cylindric with rounded
ends, 9-33 x 3-13 micr. arranged in a single series,
end cells with long filiform projections.

Every locality.

Crucigenia rectangularis. (A. Br.)

Cells 4-6 x 5-7 wicr. 4-8-16-323 in a colony 13-35 micr.
square with rounded angles, always in groups of 4,
cells oval or oblong, touching near the outer end.

Anmherst Park, Back River.

Selenastrwa minutun. (F4g.)
Cells crescent shaped, usually uniformlv curved. 7-9

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



cells usually free.

Back River, Armherst Park.

Kirchneriella lunaris (Kirchner)
Cells crescent shaped with rounded ends. 3-5 micr. dian.
at nmiddle, 6-10 micr. long.

Mount Roval, Anherst Park.

Family 3. Hvdrodictyaceae.
Hydrodictyon reticulatum. (L.)
Cells usually several diameters long, length up to 1 cu.
100-200 micr. wide; families 1 to 2 dm. long.
Back River, Verdun, Bout de 1'Ile.

Pediastrun Boryanum (Turp.)

Cells 4-64, 10-20 micr. wide forming a continuous circular
disk, disk-cells 4-8 angled, marzinal cells bi-lobed,
sach lcbe ending in a short obtuse »rojection.

Verdun, Mount Roval.

P. Constrictum. Hass.

Cells of periphery irreguiarly 2-lobed, sinus narrow, lobes
unequal produced into an obtuse horn, central cells,
rolysonal. 16-32 cells.

Verdun, Arherst Park.

P. Ehrenbergii. Braun.
Coenobium orhicular, composed of 8-16 cells or quadrate of
4 cells wedge-shaned, cells of neriphery cuneate,trun-

cate at base, deeply bilobate, lobes obliqﬁely truncate,
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central cells nolygronal, relilow green.

Verdun.

drder IV. Ulotrichaceas.
Family 1, Ulotrichaceaes.
Ulothrix variabilis, K#itzing.
Pilaments 5-6 micr. diam. cells cvlindrical 1/2 - 1 1/2
diam. long wall, thin, delicate, pyrenoid, single,
srall.,

Ylount Roval, Bout de 1lt'lle.

U. aequalis, X8tzing.
Filaments 13-16 nicr. diam. cylindrical cells 1-2 diam.long.

Mount Royal, Verdun.

U. Tenerrima, Klitzing.

Filanents 7-9 micr. dianm., cells cylindrical 2/3-11/3 dian.
long, chromatoyhore contracted to one side of cell,
pvrenold, singls. In light green, silky masses.

Mount Roval, Armhergt Park.

Microspora crassior (Hansg.)

Filaments long, dark green, nearly cylindrical. 23-33 uicr.
diam. cells 1-16 diam. louz, with wall 2.5-3 micr.,
thick, chromatophore dense, covering whole cell wall.

Bout de 1'Ile, Hfount Royal.
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Faniily 2. Oedogoniaceae.
Oedogonium sp?

Bout de 1'Ile, Back River.

Pamily 3. Chaetophoracsase.

Chaetorhiora incrassata (Huds.) Hazen.

Thalli irregularly extended, hranched, closely packed. main fil-
aients elongate, sscund branches. setiferous ramuli, cells
of main filaments 8-18 micr. diam. 2-6 diam. long, ramuli
6~11 micr. diam. cells 1-2 diam. long.

Verdun.

Stigeoclonium tenue (Ag.) Kittz.

Tufts up to 1 om. high, brisht green, filaments slender, 7-10
micr. diam. below, 5-8 micr. in ramuli, cells cyiindrical
1-3 diam. long, about equal in ramuli, main branches oppos-
ite, ramuli numerous, tapering to slender seta.

Bout de 1'Ile.

S. aestivale (Hazen).

Light green, palmelloid bhase, branching alternate main filanents
7-9 micr. diam. cells 2-6 diam. long below, equal in raruli,
thin walled, somewhat swecllen, ramuli near sw.rit few.

Verdun.

Gleocystis gigas. (XKiitz).
Cells globose, 9-12 micr. diam. solitary, mewmbrane thick lamel-
late, contents green.

From floor of conservatory, :lount Roval.
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Pamily 4. Coleochaetaceas.
Coleochaete sp:?

Verdun.

Order V. Sirhonocladialis.
Family 1. Cladophoraceae.

Cladovhora slomerata (L) (Kdtz.)

Fronds up to 30 ciz. high, branches more and umore freuent
toward the top, filaments c¢ylindrical, 75-100 u.icr.
diam. below, 6-7 dlam. long. 35-50 micr. in ramuli,
3-6 dian. lonr, ramuli not tapering, tips rounded.
(An extremely variable snecies - Collins).

Verdun, Back River, Bout de 1'I1le.

C. Kuetzingiana, Grunow in Rabenhorst.

Soft, loose, feathery tufts, up to 3C ci:. high, filaments
45-85 nicr. diam. below, ramuli 25-35 wmicr. diameter,
cells cylindrical, eslioshtly swollen raruli, 6-10 diai.
long below, 2-4 diam. long in ramull, branching erect,
oprosite, or alternate below, ramuli with acute tiiys.

Bout de 1'Ile, Back River.

drder VI. Siphonales.
Fanily 1. Vauchereriaceas.
Vaucheria sessilis. (Vauch.)
Filaments 50-35 micr. diai. oogonia usually two, sessile
ovoid, 70-85 x 75-100 micr. more or less oblique.

Short beak, antheridium btetween the oogonia on short
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pedicel, circinate, ripe cosycre with trirle menbtrane,
£1i1lin~ the oogonui..

Bacik River, Artherst Park, Fecut de 1'Ile.

V. ceminata (Vauch.) Var. racemosa .
Fllauments 50-90 x 60-75 micr. or =..aller, corvibosely ar-
rangel about antheridiwm., which is hooked.

Bout de 1'Ile.

Class Diatomaceae.
Found with Vaucheria and Cladophora from all the localities.

Order Pennatae.
Panily 1. Tabellariaceae.

Tabellaria flocculosa (Roth.) Kiitz.

FPamily 2. Frasilatriaceas.
Fragillaria capucina.

Len~th of valves 30-G0 mnmicr.
(&}

Synedra ulva (itzsch)

Length of valves 150-250 micr.

Fanily 3. Taviculaceae.

Navicula sp?
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Fariily 4., Gomphonemacease.

Jyrder I.

Gonmphonema geminatum.

On filaments of llougeotia.

G. Constrictun.

On filaments of liougeotia.

Class Cyanophyvceae.

Hormogoncea.

Family 1. Scytonenriaceae.

Tolypothrix trunciola (Rab.)

Diam. of filaments 11-14 nicr.

Dull aeruginous, articulatious 1/3 as long as broad.
Heterocysts subsnerical, singly at the base of the branches,

making a velvety black fuscous surface.

Iount Roval.

Family 2. Nostocaceae.

"ostoc Sy ?

Verdun.

Angbaena oscillarioides. Bouj.

Forming bluish green stratws:. Trichomes elongated joints
sub-quadrate distinct, heterocysts barrel shaped.
Cells 4-5 x 4-6 micr. Heterocvsts 6-8 x 7-C nicr.
Spores 7-8 x 8-12 ricrons.

Bout de 1lt'Ile.
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A. inequalis (Xiitz).
Trichomes vary in thickness about 4 microns in diam.

Armherst Park.

Fanily 3. Oscillatoriaceze.
Lynghya aestuaril Lieb.
(0scillatoria insiznis) Cooke.
Thickness of Trichomes 24 microns.

Rout de 1tIle.

Oscillatoria tenuls Ag.

Trichomes straight, active, motile, joints half as long as
broad, apex obtuse, cell contents pale blue, forming
dark blue green stratum. Filaments 3 microns diam.

Bout de 1'Ile, Back River, Amherst Park.

0. leptotricha var. splendida, K#tz.

Trichomes 2 nicr. diam. indistinctly articulate., joints
twice as long as hroad, minutely punctate at peri-
vhery, cell contents pale bluish 2reen.

Verdun.

Family 4. Rivulariaceas.
Calothrix confervicola, Ag.
Tufts fasciculate, filaments dark bluish purnle, at&enuated,
18 micreone in diam. heterocysts all basal, generally

few in nurber.

Monint Royal.
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Rivularia haematites (Ag.)

Heterooysta basal, extremities of filament piliferous, no
BPOTO8. Globose thallus attached to stones 1n streams
and to llvriophyllunm.

Amherst Park.

rder II. Coccogoneae.
Family 1. Chamaesiphoniaceas.
Chamaesiphon incrustaus, Grun.
Diam. of cells 3.5 - 4.8 nicr.

On filaments of vaucheria fror: Bout de 1'Ile.

Chroococcus turgidus (K#tz).
Diam. cells 13-25 microns.

llount Foval.

l{erismopedia glauca. Ehring.
Diam. of cells 3.3 - 3.8 microns.

llount Reval.
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Drawings of Spiro:rra.

Showing stages in the development of Fhizoids.

(1) Preserved ilaterial, collected Oct. 2nd.
( 2 ) " # 1 1 1"
(3) Material srowing in tap-water Jan. 13.

( 4) " [ " 0 1 " 1"
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