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. INTRODUCTION

. The purpose of this study was to determine the alggl
species found in the immediate vielnlty of St. Meinrad Arch-
abbey, The collections, from which a list of algae was. com-
piled, were made between September, 1958, and May, 1959.
All the algae were collected within a radius of two miles of
St. Meinrad Arehabbey. As the collecting period did not
inélﬁde the summer months, the periodic algae which might be
e;pected to flourish during these months are not found in
this list. This unfortunately leaves a lacuna in our knowledge 
of the seasonal variation of the algal population of this area.
However the geograéhibal area eovered by the study exhibits the
hajor types of algal habitats found in the sandstone reglon
of southern Indiana.

~ 'The writer wishes to extend special thanka to Fr. Fablan
Frieders,'e. S. B., under whose direction this work was made
ﬁossible and éccémplished, for his many helpful suggestlons
and for his interest in this project. The writer is also
indebted to Dr. W.' A. Daily of Eli Iilly & Co., for his sug-
gestions, the uge of unmpublished keys on the Myxophytes, and
his kindness in determining species. , i

All specimens collected for this study are deposited in

the Henrletta Herbarium, St. Meinrad, Indiana.
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, PREVIOUS PUBLICATIONS IN STATE = B
Since 1876 there have been some seﬁéﬁty papers published
treating the algae of Indiana under one or the other aspect.
Many of these papers cénsider only one or,two_spécies, eiting
éqme igterestiﬁg fact about the life cycle; nomenclature, or
ecological relations of a parﬁicuiér specles, Pérhaps the

first mention of the Indiana algae was in a paper by E. T.
Cox in the Sth Anmual Report of the Geological Survey of Indi-

ana.l It 1isted some of the algae of Wayne County, including

Oseillatoria, Pediastrum, Euastrum, and Lwelve genera of

diatoms. The next study, published in 1882, was by the

_Rev. G. E.’Gurtiss, in vhieh there 1s a 1list of 78 specles of

diatoms, chiefly from Marion County.2 In 1891 L. N, Joknson,
of Northwestern Un;veréity, mentioned a‘number of algél specles
from Lake County in s publication of that University.® s.
Bg?raée, in 1894, and P. M. Mottier, in 1895, reported on

Qccyrepces of Pleodorina in the state,4’5 ‘Also in 1895,

| Bigermann, glving the first report of a blologlcal statlen

on Winona Lake, in Kosciusko County, mentions Geragtium,
Péiﬁéilé,‘énd several diatoms found in that lake.® M. B.
Thomas, in 1898, 1ists fifteen species of desmids found near
crawﬁardsville.7

The first more comprehensive list of algae fgr‘the state
was cbmpiled by F. M. Andrews of Indiané Uhivarsity, and was
published in 1909.8 This 1ist includes 175 spacies, most of

thich were from Monroe County. In 1926 he added another




88 specles to this list,‘éndqégain in 1929, 52 more.® Ever-
man and Clark, in their study of Lake Maxinkuckee, deseribed
108 speeies of algae found_in.theﬂlake. 10 1n 1928, ¢. M.
Palmer of Butler compiled a 1ist of all the algae which had
been reported for thg state‘to date, consulting a total of

42 papers,llat that time Béétspecies had been collected and
described, with twenty-two counties each represented by one
or more species. In 1931 B, H. Smith reported on collections
made over a paeriod of yeafs.fhfoughout the state, which
inecluded 540 specles and varieties, of which 272 specles were
new for the state.12 Alse in 1931, C. M..Palmer published a
list of the algae of Marion Gounty, describing 22 species,
most of which had been collected on the Butler University

campus in Indianapolis.l3

. In another pgpér were listed the
phytoplankfon of‘White~Rivéf,\giving a total of 217 species.14
In 1934 Dr. Palmer reported on algae collected in Steuben
éounty, of which several species and genera were new for the
state,® - » |
Lawrence King, in 1942, deseciibed él specles of Myxophytes
from ﬁayne Gouhty, of which 30 specles and three geners were
new for Indiana.leIn the same year W. A. Daily published a
qompleteAlist of the Chroococcaceae of Inéiana, Kentucky,
a_Lnd‘:Ohio.17 Since theﬂFe has. written mény papers on new
species found in the state, most of WhicﬁWere published in

the Butler University Botanical Bulletin. F. K. Dally has

published several papefs on the Charaphytes’of.thé state,
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ineluding a key to alllﬁn¢wn épecies, which currently number
nineteen.l18

Although most of t%é countles of the state are represent- -
ed by at least a few reﬁbfted algal species, there has not
been a great deal of wdfk done in the southern section of the
state, The chief contribution is that of Britton and Smith,
whose collections were made from the lower Wabash Valley,
in the southwest corner of the atate.lgIt seems that only
one species has been reported from Spenéer County =-- Chara
sejuncta, collected by Charles Deam in ;91é from an artifieial
pond at Linecoln city.go " There éppear to be no reports on

algas collected from Perry County.
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algal floras. The other two lakes are only about five years

old, and alﬁhough~they show occasional “blooms" of one or

— - -
| mo¥re species, they don't have the variety of species which the

other lakes show.




B GEOGRAPHICAL FEATURES A
- Since the physical hétﬁre_of'an ares affecps to a great
extent the types of algae to be found in it, a short descripe
tion of the area in which the collectioﬁa were made 1s neces-
sary. This area 1s shown on the accompanying map. The places
in which algae were collected are indicated by a small "x,"
St. Meinrad i1s in the Mansfield sandstone belt, and oute
croppings of sandstons on the sides of hills and the banks
of streams asbound. Wheﬁ these are kept moist by water seepage
from the hill or spray from small watérfaIIS‘they provide ex-
cellent habitats for semi-terrestrial'and terrestrial algae;
in dryer areas lichens are to be found on these outcroppings.
‘ The elevation ranges from 440 to 620 feet, with the
averaée elevation being about 500 feet. The Ohio River is
about ten miles south of St. Meinrad, and one of its tributa=
ries, the Anderson River, flows near St. Meinrad. The Ander-
son River itself is usually quite muddy, and has a very poor
algal flora; but the smaller seasonal spring streams later have
many- small quiet ppols which have considerable quantities of
algae growing in them. These pools, and roadside ditches
similar to them, furnished a main source for the collections,
‘There are four artificial lakes in the immediate vicinity
of St. Meinrad. The lake in the valley to the west of the

abbéy g@d the narfhern of the two lakes sast of the Anderson

Rlver are both about twenty-five years old and have established
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7 | COLLECTION METHODS '
. The varied habitats of algaé'céll for variations in
collection methods. Though found chiefly in lakes, pools,
and streams, the algaé may also be encountered in lichens
(in symbiosis with fungl), in soil, and on rocks and trees.
fhey may be free-living,mepiphitic, endophytic, or parasitic,
The only conditions necessary for thelr growth, in ganeral,
are a sufficient supply of water and mineral nutrients, and
either sunlight for photosynthesis or organiginutriehts.
The onl? groups of living things more ubiguitous are the
bactéria and viruses -- and there are few places where these
may be found where the algae cannot thrive.

For collecting the plankton algae of lakes and streans,
a'plaﬁkton net was used. A small glass vial was tied to the
end of the conical silk"ne%; this vial collects the plankton
algae as the net is dragged though the water; algae clinging
to the sldes of the net are washed down into the bottle after
the net is pulled from the water., The vial was then untied
from the net and capped. | A

Large filementous forms, such as Cladophora, were pulled

by haﬁéfuls from the water in which they were growing and
wrapped in damp, and then dry, newspapers. Wrapped 1n this
ﬁay they stayed in perfect condition for three or four hours,

until they could be examined in the  laboratory. Smaller

filamentous forms, such as QOscillatoria, were placed in

wide-mouth bottles with enough water to f£ill the bottle about
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- was cut away and placed in a collecting jar; the algae were

three-fourths full. The algae cannot be crowded in the bottlg
as crowding, with conéequent lack of oxygen, will kill them
in a few hours, , |
A garden trowel and a knife were used to remove algae

growing attached to rocks, soil, and trees., Specles growing
in an gerial habltat were wrapped in newspapers; those growing
in aquatlc habitats were placed in collection jars. In the
case of algae growlng on submerged stems of cattalls and other

aquatic plants, the section of the plant with the algae on it

separated from the plant stem later in the laboratory.

Soll algae were collected by digging down to the desired
depth with a garden trowel and removing a small quantity of
the s0il at that level. About a gram of the soil was used to
inoculate€ culture jars, as explained below in section on
culture metho@s.

In order to identify the collections on return to the
laborétor'y, 3 x5 @g‘:ia"s were cut almost through into strips
and the strips were numbered. For each collection a numbered
strip was torn off and placed in the bottle with the algaes;

a description of the collection site and other pertinent facts
were written with the same number in a field notebook. This

information was transferred to the herbarium speclmens léter.
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CULTURE METHODS V ‘ o
Many algae grow'ih‘éﬁffieiénﬁnnumbersAip their natural
habltat to be collected and identified without difficulty,
Hémever'in the case of some algae -- for eoxample the Myxophytes
érowing in garden soil -~ it 1is very difficult to find enough
gspecimens for ldentification Just by examination of the mater-
1al In which they are growing, since they are so few and scat-
tered. Culture methods must then be used to obtain a suffi-
clent nuib er of the algae. The most used method was that of
soil-culture, since this has been found to be an effective
and relatively easy method. The other methods, mineral and
peat soluﬁions, have been used in some instances, especially
for the cultivation of the Volveocales and Chlorococcales,

The cultures were grown under a fluorescent light. With
constant illumination colonies appear in four to ten days after
inecu&gtion. Quart mason jaré and pint milk bottles were used
for liquid cultures and Petri dishes for agar plates., The
cultures were inoculated with about one gram of soil, or one
¢c, of the stream or pond water whose algal population was to
be)detbrmined.

In a culture solution some species which were rare in the
inocuiating materlal may become dominant, while the forms which
were dominant may disappear., It 1s thus possible to exercise
a selective actlon in the cultures by varying conditions’to

favor diffefent algae. Until recent years no research had

been done to determine the optimum conditions for culturing

10



various.species; and to date most of the work has been done
on a few genera, such as Chlorella. In general the Myxzophytes
seemed to fare best in a soil solution with little added
nitrogen, while the Chlorophytes did well in mimeral or soil
solutlions with a larger nitrogen content. In order'to reach
a definite conclpsion along these lines, hoﬁever, further
studles would be needed,
Following are éhe methods of preparation of culture media

used: ]
A. Soil solutions: B

1. In the simplest soil culture method used, a half-inch
of sif%ed soil was placed in the bottom of a quart masen jar.
The jar was filled three-fourths full of tap water, one to
ten cc, of a five percent solution of KNOz was added, the Jar
was stoppered with cotton, and autoclaféd for thirty minutes
at fifteen pounds pressure, When it had cooled, it was ready
to be inoculated. This method presented diffilculties, as colod
nies gro&ing on the soil in the bottom were difficult to removi
without stirring up the soil, and a great many soll particles
remgined attached to'them, making microscoplc examination of
the specimen difflcult. ‘ .

2. To avoid the difficulties encountered in the asbove meithod
a stock soil solution was made up by autoclaving 300 grams of
soil in 600 ce. of tap water, After the soilvhad settled to
the bottom of the jar, the water was decanted and filtered

twice, théﬁirst time with coarse, the second time with fine,

11l
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filter paper. This stock soil solution was then mlxed with
distilled water and five percent KNO; solution in various
ratios, the most ecmmon-one'beingi

Distilled wWaters.ececceceesssss70 COL

Stock soil 80lutioNesesveeeceses 28 cC,

KNOz 801utloNeeeececccescasasees 5 CCo
Pint or quart bottles were filled three-fourths full of this
golution, stoppered with cottom, and autoclaved for 30 mine-
utes at 15 pounds pressure. Upon cooling they were ready for

inoculation.

B, Minerzal solutlons:

" These are useful in the culture of some particular algae,

such és”Ghléfella_ar Scenedesmus, and elaborate solutions have

been compounded for several species. A solution containing
the foliowing was used wilth gbod results for the Volvocales
and Chlorococcaless
KNOZeooooeessoessensenscess2.0 grams
KHpPOgesoeuacsnansosnsessesl,O gram
MES04eseeescececssaseesenssl,0 gram
© Tap Water...s.eessesesss1000.0 ce.
c. Paat_soyutions: -
A stock solution of peat was made by autoclaving 100 gr.
of peat mess in 500 cec, of tap water for 30 minutes at 15
pounds pressure, flltering the water off the peat, and dilu-
ting 16 1/2 with alstilled water. This solution is very

prone to bacterial contamination,‘bﬁt when used in conjunction

12
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with soll or mineral solutions, 1t seems to encourage the
growth of the unicellular chlorophytes. It was used in the
ratlo of one part peat solution to threa‘ﬁarts 301l or mineral
solution.

D. Agar Plates' “ ‘ ) , A

. Any of the above solutions. can be solidified by beiling
them with two grams of agar per.100 cc. of solutian, and N
pouring-into Petri dishes. This method was particularly use-

ful fcr the isolation of unicellular planktonic forms, The

water with the dlgae in it was diluted 1:10 with distilled

water, and this was elther poured (in a very thin layer, which

the agar absorbs) or streaked with a needle on _the plate.
Thie colonies appear'in a week or two as small green dots
éggppgpegqugyhthg_surface, One colony is then removed to

[pnother - culture for further growth.

13



desired to start cultures from thema.W??e_g?eﬁ??v?@.in‘?éé
jsolution (50% ethyl alcohol...90 ce.; acetlc ‘acid...8 cc.;

:formaldehyde...S cc.). In the case of microscopic forms

‘pepers, in the case of large filamentous species. The dried

‘ solution of glycerine in water, and set aside in 4watch glass

. PRESERVATION OF SPECIMENS . o
Gollections brought Iin from the field, 1f it was not

Which could not easily be transferred to this solutlon enough
‘mealﬁi?’thie;,’f’a’?‘ added to make a five percent ??]:“Pi,‘m:
Eerbarium specimens were preserved by“drqug the algas

f99‘§lides, in the case of small unicellular forms, or in news-
-8pecimens were placed in packets made by folding an eight by
nine inch paper over from the top and bettom, and tucking the
ends under. Specles identification, date and place of col-'

lgq?ion ‘Were. written on the front of . the top flap of the -pac~
ggtf In order to re-examine the dried specimens a few drops
§§Ma~§e§§rg9nt solution were placed on the material, making
fhe cellg;gygll'upfto approximately thelr qriglpgligizgfvm‘ o
| licroscople s1ides were mede of both stained and unstain-
ed material, Unstained materlal was mountéd iﬁ glycerine,
The Specimens to be mount ed were placed in a ten percent
for several days, until most of the water had evaporated.
An additional quentity of glycerine was then added add the
iaﬁerial was,mouﬁted under cover slips ringed with balsam.
 Some fillamentous and unicellular forms were stained and

SrANoARD QJ

mounted directly in balsam, according to the methods, of-

14
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1y in the balsam on slides,

mentous green algse,

5;#;%565' 21 ‘The f1lamentous green algae were killed and
fixed in a_weak chrome-acetic fluid, made up of's
10% chromic acidssesrererecssss2:5 o
10% acetic acidescissscecossssab.0 co.
~ Distilled Watoreceeveseoosses100,0 ce.
They were stained with Harris' hematoxylin?® _and fast green.2®
The material was §§hydpated“by successively stronger so}?fégng
of slcohol, and finally placed in 95% wethyl-alcohol. Tertiary
butyl was added to this In small quantities at lntervals, and
part of the mixture was poured off occaslonally. When diffu-
8lon currents were no longer noticed at the additlon of ter-
tiary butyl alcohol the material was placed in pure tertiary
butyl alcohol; from this 1t was transferred to a 10% solution
of belsam in tertiary butyl alcohol. When the alchhol hed

evaporated after a day or two the material was mounted direct=

Unicellular forms were killed and fixed with Schaudin's

flu;dz%, and stained with eosin and Heidenheim's hematoxylin 23

They were dehydrated and mounted in balsam just a8 the fila-

15
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LIST OF ALGAE COLLECTED

The nomenclature and clmssification used in this list is

that of G. M. Smith, In Fresh-Water Algae of the United States,
Seclond. Edition. o _ | |
1. Phylum Chlorophyta: grass-green algae. ,
" K. Glass Chlorophyceae: plants unicellular or forming colo=
| ‘nies; colonies may be simple aggregates of cells,
branched or unbranched filaments., Pigments are in defi-
nite chromatophores, which are genefally bright green;
several chlorophylls, carotenes, and xanthophylls are
usually preseﬁt, in approximgtely the same percentages
as ln vasvular plants.l Definite c¢ell walls are usually
present; these consist of;an outer layer of pectose and
an imner layer of cellulose. Motile cells generally
have a red eyespot and a contractile vacuole at ths base
of the flagells, |
1. Order Volvocales: vegetatlve cells motile, solitary
or forming definite colonies; e¢sll wall present on
individual cells, colonlal envelope gelatinous;
single eyespot; one or more chloroplasts.

a. Famlly Chlamydomonadaceae: vegetative cells motile
énd solitary; sometimes forms amorphous nonmotile
colonles.

1). Chlamydomonas globosa Snow. Slightly ellip-
A soidal motile cells; cell 7-9 x 8-10 microns;

one contractile vacuole at base of flagellas

16



one cup-shaped chloroplast with a single pyre-
noid, Lake Benet (northern of two lakes east

of Anderson River);

17




b. Family Palmellaceae: vegetative cells form small
éolonies of definite or indefinite shape; cell
shegths distinet or confluent.

1}. Palmella miniata Leibleln: Cells 10-14 microns
in diameter, spherical to slightly ellipsoid,
often occuriing in palrs; gelatinous envelope
on each cell, and thse form a large amorphous
mass, which may be maecroscopic; chloroplast
parietal, covering 3/4 or more of cell, with a

a single pyrenoid, Lake Placid,

18
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2. Order Ulotrichales: cells form branched or unbranched
filaments; cells uninucleate; one parietal chromato-
phore to a cell,

a. Family Ulotrichaceae: unbranched filaments; cells
uninucleat¢; parietal chromatophore of each cell
usually covers 1/2 to 2/3 of cell.

1). Tlothrix tenerrima Kuetzing. Unbranched

" filaments; chromatophore a parietal girdle,
;nclosing 2/3 of cell; cell 7-9 x 6-12~miorons;
single pyrenoid in chromatophore. Stream
1 mile west of St. Meinrad; on wet soil in
greenhouse of Biology department.

2}). Ulothrix variabilis Kuetzing. Filaments

 4-6 microns wide, cells 6-8 microns long;
walls thin, parietal chromatophore occupying
about 1/2 of cell; one pyrenoid. Lake Placid;
Blatkhawk Creek. H )

3)e Ulothrix Zenata (Weber and Mohr) Kuetzing.

" Gell 11-45 x 10 -100 microns; périetal chroma-
tophore enclosing 3/4 of cell; cell somewhat
swollen at center, Lake Placld.

4).Hormldium klebsii G, M. Smith. Unbranched

" filements 5.5-7.0 microns wide; cells 8-15
microns long; single parietal chloroplast
encireling about 1/2 of cell; one pyrenold.
Outlet of L. Benet; lake east of abbey.

19
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b. Family Chaetophoraceae: branched filaments; cells

with single parietal chromatophore; branches often

terminated by long, tapering colorless cells

(Setae)o

1).

2).

3)e

4).

Ghéetophora elegans (Bqﬁn) C. A. Agardh,
Irregularly branched filaments radiating from
common center; plant embedded in globose gela-
tinous matrix; setae at ends of some branches;
cells of mailn filaments 8-11 x 25-60 microns.
South east shore of Lake Benet.

Stigeoclonium stagnatile (Hazer) Collins.
Branched filaments, with ;hds of branches
fapered to a point; cells 7-11 x 8;32 microns;
chloréplast a median girdleg enclosing most of
cell., Outlet of Cinder pit behin@ power house,

Stigeoclonium tenue (Agardh) Kuetzing.

Cells 8-10 x 8-20 microns; Brénching predomi-
nantly opposite, with many branches términating
in setae. . Lake Placid.

Draparnaldié plumos (Vaucher) ﬂ.<A.-Aéardh,
Main axis sharply a1 Fferentiated from branches;
entire plant eneclosed in gelatinous matrix;
ends of branches with long setae; cells of
mein axis 50-70 x 150-200 microns; parietal

chromatophore of cells of main axis occupying

. 1/3 to 1/2 length of cell.. Small stream flowing

20




into north side of Lake Benet.
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¢c. Family Protococcaceae: unicellular or cells united

d.

into small aggregates; thought to come from a

filamentous ancestor.

l). Protococcus viridis C. A. Apardh. Cells

solitary or in groups of 2-8 cells; cell wall
thick; cells 4-10 x 4-12 microns. Tree on
hill side east of abbey.

Family Coleochaetaceae: cells united into branched

filaments, usually forming & radiating disk from

a common center; some cells have setae, which are

ensheathed in a gelatinous material at their bgse.

1). Coleochaete irregularis Pringsheim., Irregu~

2).

larly branched filaments; cells 18-25;x 18 - 30
microns; setae on some cells. Growing on
footings of bridge over outlet of Lake Benet.
Coleochaete soluta (Brebisson} Prihgsheim.
Branched filaments radiately éoming from g

éammon center; cells 12«25 x 25-100 microns;

filaments not joined laterally; single chroma-
tophore to a cell. In stream 1/2 mile west of

St. Meinrad,

22




3. Order Cladophorales: simple or branched filements;
cells multinucleate; numerous discoid ehromatophores
united by cytoplasmic strands into a net,

8. Famiiy Cladophoraceae: characteristics of the Order,
i). Cladophora glomerata (Linnaeus) Kuetzing. |
 Cells of main axis 50-150 x 300 -1000 microns;
cells of branches 35-60 x 150~400 microns;
cell walls of main axis heavier than walls of
cells in branches; plant attains considerable
length, about a foot in some specimens, Lake
Placid. '
2). Rhizoclonium fontanum Kuetzing. Branched
filaments; branches two or three celled; cells
22-27 x 55-300 microns: multinuclaate; chroma-
toprhores 1n parietal network., Fish tank in
blology laboratory. f
3). Rhizoclonium hieroglyphicum (Agardh) Kuetgzing,
. Unbranched filaments; cells 30-35 x 75-110
microns. Lake east of abbey.
4j. Pithophora%oedogonia (Montagne) Wittroeck.
Branched filaments; cells mnchrlonger than
Braad, 40-120 x 200 -3000 microns; akinetes

present, Tanks in biology laboratory.

23




4, Order Ghlqroceccales: cells(sql}tg?gwgr‘in colonial

aggregates; vegetative cells,nppgmgt;;§fwuw

Qe

b.

C.

Family Characlae: solitery cells growing on other
algae, on stems of plants, or on other substrata;
single papietal chromatophore with one or more
pyrenolds. e
1). Chrarcium angustatum A. Braun. Fusiform,
attached on lower end by a ?hé??igﬁﬁlk_FQ“,“
substfate; cell 8-12 x 20-40 microns; single )
parietal chloroplast. Splllway of Lake Benet,
Family Coelastraceae: cells united in hollow or
gq};d gglop;es of from»two to one-~hundred twenty
elght ecells.,
1). Coelastrum microporun Naegeli. Colony spheri-
rical; cells 320 microns in diameter, jolned
to one another by sport.ga;gtinpgg processes;
8-é4 cells in colony; col;ny 20-90 mlerons in
»diameter. Leke Benet; ditch near dairy.
Family Oecystaceae. cells varlable in shape, single
or united in small colonies; single chromat.phore
with, in general, one pyrenoid; colonies formed by
gelatinous adhesions between cells. =
1). Ankistrodesmus falcatus{Corda) Ralfs. Cells
needle~11ke, 1.5=3 x 50-80 microns, 8lightly
curved with pointed endsj solitary or in
loose bundles of 2-8, Flsh tanks in blology
laboratory. )

24
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2). Chlorella vulgaris Beyerinck. Spherical
cells 5-7 microns in dismeter; single parie-
tel chloroplast covering approximately 1/2
of cell; single pyremold. Fish tanks in
blology laboratory; ditch by read, 1/2 mile

. - south of St. Meinrad, o -

3). Hephrocytium agardianum Naegeli.” Cells reni-

— form, 8 or 16 enclosed in colonial envelope;
cells 6-10 x 18-28 micronsg; single chromato=-
~ phore. Lake east of abbey.
4),‘roystis borgel Snow. Cells splitary, or
2 to 4 cells in old mother cell wall; cells
9-13 x 9-17 mlcrons, generally ellipsoid;
without polar nodules; 1 to 4 chromatophores
~_ per cell. Ditch by road east of abbey. .
5). Treghlscia reticulsrls (Reinsch) Hansgirg.
~ Spherical cells,»soliﬁaryinéeQQ_wg}; decorated
with net design; cells R4-32 p}ggops_in dieme~
ter. In matrix of frog eggs from pool on
] hill northeast of S5t. Meinred.

d. Family Hydrodictyoceas: cells united into plate-
1ike colonles with a definite mumber of cells;
chromatophores parietal. o
1). Pediastrun simplex Meyer var. duodenarium

(Balley) Rabenhorst. Proe-floating colonies;
cells 1l0-24 x 20-45 mierons, forming a flat

25




plabe; 8-64 oolls to colony; cell walls punc-
_ tate. Fish pond behind abbey church.
. Famlly Scenedesmaceae: two, four, eight or rarely
more cells united in a definte colony; all cells
ig same plane and parallelled; cells spherical to
fusifeorm, o . o
13. Scenedesmns bijuga (Turpin) Lagerheim. Cells
~ 8-7 x 10-15 microns, oblong with broad ends;
no spines or teeth. Ditech by road east of
Csbbey. L
2). Scenedesmns dimorphus (Turpin) Kuetzing.’ Cells
| -5 x 18-20 miorons, with sharply pointed
apices; no spines; lmner cells straight, outer
qgll% sharply concave. Fish tank in bilology
leboratory.
‘8). Scenedesmus opoliensis P. Richter, Four cells
A to colony; cells 5-8 x 12-18 micrens, ~ovoid,
touehing at centers,.end cells with spin&s
at each pole, inner ??113;Wiﬁh°ut spines.
Fish pond behind abbey church.
4). Scenedesmus quadricauds (Furpin) Brebisson.
© cells 4-6 x 12-15 microns, with broad ends;
,in'straight series; end cells with sbines at
o both poles. Ditch by road east of abbey.”
5. Grder Zygnematales. cells solitary or united into

unbranched filaments; ehromatophores flat plates,

!
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spiralled or twisted,.qr.ste};ate; formation of

zygotes by union of two cells.

8.

b.

Famlly Zygnemataceae: unbranched filaments, cells
not divided into halves.‘ o o
1). Zygogonium erioetorum Kuetzing.. Qg;}g;}?g§9}x
10 -100 microns; two axlllary chromatophores,
disk-shaped with lrreguihr edges; single pyre-
noid in each chromatophore. Fish tanks in
_biology laboratory. | - o
Fémily Desmidiacese: cells_div;ded into two halves
-by a median girdle; solltary or unbranched fila-
ments., o o o o
1). Closterium didytomocum Ralfs.V:991}g;205§5”;
200-850 microns; almost straight, with broad
enﬁs; vacuole with large granules at each end
~ of cell; m%¥ pyrenoids. Lake Placid. A N
2). Glpsteriumftgrgidgm_Ep?§p?§rg.h Cells 60-80 x
| qu-_-_voo microns; striations rumning lengthwise
on wall of cell; ceells slightly curved, with-
with a girdle around mlddle of cell; aplces of
. cells are slightly recurved. Iake Placid,
3).Eyalotheea micosa (J. E. Smith) Brebisson.
| Filamonts; cells 16-22 x 14-26 microns; con-.
.étrigted'at cross walls, slightly constricted
at center of cell; enclosed in thin gelatinous

sheath. Fish pond behind abbey church.
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4). Desmidiun swartsil C. A, Agerdn. Twisted
filaments; eells~triangular in end view, divi-
ded 1nto semi—cells by noticeable notch; cells
>38-45 X 16-19 mierons; isthmus of ecells 26-50
micrens,Vcells in qontgck‘pvgp!gnpggqvgpﬁ sur-
faces; one«cbromatophore_1p_g§epﬂs§migg}l?_
with lobes extending to angles of triangle,

Small lake sasthof Lake Benet.

28




-

II. Phglum Ghrysophyta: golden brown algae. o 4
_ Pigments 1ocalized in chromatophores which appear yellew-,
ish green to golden brown because of the predominance of
carotenes and xanthophylls over chlorophylls. The cell
wall ié composed of two overlapping halves, and frequently~
is impragnated with silica. L
A, Class Bacillarlophyceae: diatoms.“ Cells solitary or in
colonies, without flagella; have silicified cell wall
consisting of two valves, one of which overlaps the
other. The valves are decorated with various striatlons
which may be radlately, transversely, or longitudinally
arranged. Some specles are motile, thelr movements
consisting of short jerks; thls 1s caused, according teo

@ggt_ggtheripiesgg by the streaming of cytoplasm over

the outside of the cell wall, e

1. Order Pennales: cells solitary or united into colonles

.Qithe: filgmgntousﬁor_non-filamentous; valves elongate

bilaterally symmetric. o

8. Famlly Tabellariaceae: cells solitary or united
into chains; valwes elongate, symmetric on
transverse and longitudinal axes. ‘

1). Tebellaria fenestrata (Lyngbye) Kuetzing.q‘w
Gells forming zigzag chains, 1nflated at cen-
ter and at ends; 4 longitudinal septa, ihp
on each side of median girdle; cell 9-11 x
120-170mierons. Lake Benet,
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b. Pamily Fragilariaceame: cells forming stellate or

zigzag colonies, or solitary; free-floating or

sesslle, often stalked; valves symmetric in both

axes; chromatOphores_small,_Qigqpéﬁ,«nnmggou§.

1).

2).

Fragilaria capunica Desmaziers, Cells 2-3 X
30~80 microns;,united’into‘fi}gmepfg;hg§pigf
tiona very fine; valvgsllinggr! ::ggtapgular
on sidés of cells touching in fialments,

Leke east of abbey.

:Synedra capitatd@hrenberg.‘ Goleny formation

absent; very long and narrow cells, with capl-
tate Qndsé_transverse_gtrigtgepgwev;dent, :

with no central nodule; cells 7-10 x 200~4@0

_ microns.A Lake Benat.

3).

Synedra ulna (Nitzsch) Ehrenberg. Cells ‘
9 12 x 160-200 microns, solltary, free—floating,
transverse,striations ruan full length of cell.

Lake Placid.,

- o -

Family Haviculaceae. cells solitary, free-floating,

Yﬁlyps‘eiiiptic4to rectangular, symmetric in both

axes; central and polar nodules _present,

1).

2)0

Navicula seminiculum Grunow. Cells 4-5 x 11-16
mlerons; velves olongate, with slight median
expansian.and reupded poleg; ?rgnsverse stria-
t@93§,39dia¥‘. Fish tank, blology laboratory..
Stauroneis anqeps Ehrenberg. Cells 6-8 x 25-100
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microns; solitary; valves elliptic; with
captiate ends; raphe straight; transverse stria-)
tions radial. Ditch flowing into Anderson r

near dailry.
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1T, Phoylun Buglemophyts
Cells solitary, motile (rarely forming immobile dendrite
colonies); protoplast naked, or enclosed in cell wall;
protoplast frequently ﬁngedAqrhgt?igﬁeéiwcg}Or'dgrk
green; anterlor end has reservolr with one or more
contractile vacuoles emptylng into it.AH“I o
A, Class Euglenophyceae. with characteristics of the Phylum.
1. Order Buglenales: cells always solitary and motile.
Other characteristis as in the ‘Phylum, N ‘
a. Famlly Euglenaceae: characteristics of the Order.-
1), Euglena elongata Schewiakoff, Csll very
elongated, 57 x 60-70 microns; smterior
end broad, posterlor end pointed; periplast
smooth. S8mall stream one mile south of St.

Meinrad.
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Iiv. Phylum myxophyta. blue-green algae._ B -

N A. Class Myxaﬁhyceae' unicellular or in colonies of regular :
or irregular form, fllamentous or otherwisej cell wall
pgs“two layers, the of ce;lulose, ﬁpgwoqurrpf‘expgnded

gelatinous materials; this outer layer may be almost

invisible (as in Osclllatoria) or Very thick and consp-
cuous (as in Ansbaema). There is no mucleus, though
a central body 15 ?¢?§??@3§}9°9§i@?r9@,ﬁ°,b¢j?uclgar.
in nature; chromatophores are never found, the piguents
being scattered throughout the cell; besides: chlorophylls
xanthophylls and carotenes, there are found c-phycocya~
pin (blue) and c-phycoerythrin (red). =~
,l.vQ?Qe?’Ghroqgg¢qgles: plants unicelluzar or colonialj
not filamentous.
8. Famlly Chroococcacéae: pame characteristics as in
the Grder. S o o
1). Anacystis incerta (Lemmermann) Drouet and Daily;
Small spherical to ovcid cells, Q‘ﬁhto 2.0
m;grons in diameter; similar to coeocold bactef-
o ia. Ditch east of dalry. o
erder Oscillatoriales. cells forming fllaments,
elther branched or @nbrancheds; with or without
visible sheath; formétien ég.heterocysts and akinétes
insome species.

a. Suborder Osclllatorimeae: filaments unbranched;

of same diameter throughout; no formation of
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heterocysts or ekinetes, e
1). Family Oscillatoriaceae: same characteristics

as in the Suborder,

a).

b)o

c).

d).

Lyngba gestuaril (quﬁepg)ﬂ?igbmann.
Fllaments 8-12 microns wide, cells 3-5
microns long; filaments enclosedin indivi-
dual‘shegphsg tips Qfxfilgmgnts taper slight;
1y, the end cell being roundedst the tips
young filamertis ave light blue-green, older
T1laments are yellow or olive; plant mass
growsAattached‘tgﬂsu§§§%§§. Ditch beside
road 1/2 mile north of St. Melnrad..

Lyngba putealis Nontagne. Unbranched
Tllaments, with firm sheath, extending
beyond end cell on some fialments; cells
8-11 x 3-8 microns; filaments constricted
at cross walls; end cell rounded, not
capitate. Ditch’east of dairy, o
Qscillgpqrié“agardhiilquqn@, ‘Unbranched
filaments without sheaths; cells 4-5 x
5-4 microns; very granulate, with many
vacuoles; not ?§n§tri¢t°@"aﬁm9?98§_wails;
slightly tapered st tip of filament; end
c¢ell acutely rounded, Lake Placid.
Oscillatoria curviceps . A. Agardh.
Filaments 8-10 microns wide, cells 2-3
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e).

1)

g).

. house, blology department,

h).

. rounded. Fish tenk in blology laboratory.

i)c

.Ogcillatoriahge@ingta Mgnegh;ni{,wﬂnbrgnched

filaments; cells 2.5-4 x 2,5-8 microns;

microns long; not comstricted at cross walls
nor narrowed at tips of £iXlments; end cell |
rounded; not capitate; tips of fiﬁi@ents are
s}ightly curved, VLake'Q}gcid:_V‘ _
®scillatoria formosa Bory, Gells 4-5 x
3-5 microns; slightly constricted at cmoss
walls; end cell rounded; ends of filaments
slightly bent. D;ﬁgb near road 1 mile’
north of St. Neinrad.

ond cell rounded, nolcapitate; constricted
at cross walls, Bleekhawk Creek.

Oseillatorlia grunowiana Gomont var. articu-
lata (Gardner) Drouet. Uells 3.0-3.3 x
1.0 -1.5 microns; end cell rounded; slightly

congtricted at cross walls. Earth in green-

Osclllatoria sancta (Kuetzing) Gomont.
Unbranched filaments; cells 10-12 x 3-5
microns; slightly constricted at cross

walls; granulate at cross walls; end cell

Oscillatoria temuls G. A. Agardh. Gells
6-8 x 3-5 microns; granulate and slightly

constrlcted at eross walls; end cell rounded,
Earth in greenhouse,
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J)e Oscillatoria temuis C. A. Agerdh var. natans
 Gomont. Unbranched filaments; cells 6-10
x 3-5 microns; cross walls thickjy slightly
constricted at cross walls, Dltch east of
dstry.

k). Phormidium emblguum Gomont. Unbfanched

- filaments, thin gelatinous sheath; cells
4-6 x 1.5-3 microns; protoplasn granulate;
slightly constricted at cell walls., Earth

. in greenhouse, biology gppaytmgpp. ) _

1). Phormidium favosum (Bory) Gomont. Cells
5-7 x 5-6 microns, granulate at cross walls;
end cell captiate; thin sheath on filament.

_Egrth in greenhouse, blology department.

b, Suborder Nostochineae: filaments branched or un-
branched; of same diametey”tp?ggghguyhmegttenuated
at apex; heterocysts and akipetes present.

1). Family Nostocaceae: trichomes unbranched; of
samé diameter throughout; akinetes and hetero-
cysts present. -

a). Anabaena variabilis Kuetzing. Unbranched

| fllements; cells barrel shaped; 4-5 x 3-6
microns; heterocysts round, 6-7 microns in
diemeter; eklnetes elongate, 7-8 x 8-12
microns; heterocysts separated from akinetes

by several vegetative cells; sheath thin.
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Jgr«wgr water sitting in greenhouse, biolgy
_ _ department. S
2). Famlly Rivulariaceae: trichomes attenuated at

at apex; _heterqcysts generally basal; akinetes

present or not. e

a). Amphithrix jenthind (Montagme) Bornet and
Flaheult, Colony made up Y¢ dense lower por-
tlon of closely compressed cells and upper
portion of filaments; cells 1-2 x 1-2 microns;
sheaths thin; end of filaments tapered. FPish
pond behind abbey church.
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