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. INTRODUCTION 

The purpose of this study was to determine the algal 
l~ 

species found in the 1:mmedia·te· vicinity of St., Meinrad. Arch-

abl:;ley. The collections, fI'om which a list· of algae was com­

piled~ weI'e made between September, 1958, and NIay,.195~. 

All the algae were collected within a I'adius of two miles of 

St. Meinrad Archabbey •. As. the collecting period did not 

include t~e summer months, the periodic algae which might· b~ 

expected to flourish during these months aI'e not found in 

this list. This unf'oI'tunately leave. a lacUlla in OUI' knowledge 
. . 

of the seasonal variation of the algal pOPlllation of this area. 

However the geographical aI'ea covered by the study exhibits the 

majoI' tJPes of algal habitats feund in the sandstone region 

of southern Indiana. .. . 
. 

'The writer wishes to extend special thanks to Fr. Fabian 

Frieders, o. S. B., under whose direction this work was made 

possible ana. accomplished, for his many helpful suggestions 

and for his interest in this pI'oject. The writer is also 

indebted to Dr. W.A. Daily of Eli Lilly. & Co., foI' his sug­

gestions, th~ use of unpublished keys on the MyXophytes, and 

his kindness in determining species. 

All specimens collected for this study are deposited in 

the Henrietta Herbarium, st. Meinrad, ·Indiana. 
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PREVIOUS PUBLICA~I0NB IN STATE 

Sine..e 1876 there hav~' b~en som~ seve~ty papers published 

treating the algae of Indiana under one or the, other aspect. 

Many of these papers consider only one or . two ,,$p~icies, citing 

some interesting fact about the life cycle, nomenclature, or 

ecological relations of a particular species. Perhaps the 

first mention or the Indiana algae was in a paper by E. T. 

Cox in the ~.Ahnual Report ot~ GeologlQal, Survey of Indi­
-ana. l It listed some of the algae of Wayne County, including 

, '" ,.". ,

OlScl11atoria, Pediastrum,·Ettastrum, and ];welve genera of 

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

.Rev. G. L. Curtiss, in which there is a list of 78 species of 

d,iatoms,'ch1efly from Marion County.2 In 1891 L. N. Jopson, 
. . 

of Northwestern University, mentioned a number of algal species 

from Lake Oounty in a publieation of that UIiiversity.3 B.' 
-

Burrage, in 1894, and P. M. Mottier" in 1895" reported on 

oeeurEnces of Pleodorina in the state. 4,5Also in 1895, 

Eigermann, giving the first report of a biological station 

on Winona Lake, in Koseiusko County, mentions ,C:eratium, 

Paimeila, and several diatoms'found in that lake.6 M. B. 

Thomas, in 1898,. lists fifteen species of desmids found near 

crawt~rdsvl1le.7 

Tbe first more comprehensive list of algae for the state 

was compiled by F. M. Andrews of Indiana UniVersity, and was 

published in 1909. 8 This list includes 175 species, most of 

which were from Monroe County. In: 1.926 he added another 
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 88 species to this l:f:st,and again in 1929, 52_more. 9 Ever­

man and Clark, in their study af Lake Ma~ckee, described 

108 species of algae found in the lake. 10 In 1928, O. M. 

Palmer of Butler compiled a list of all the algae which had 

been reported far the state to date, consulting a total of 

42 papers.,llAt that time 894 species had been Qollec'ted and 

described, with twenty_twa counties each represented by one 

or more species. In 1931 B. H. Smith reported on collections 

made over a paeriod of years throughout the state, which 

included 540 species and Varieties, of which ,272 species were 

new for the state.12 Also in 1931, C. M. Palmer published a 

list of the algae of Marion County, describing 22 species, 

most of which had been collected on the Butler Un~versity 

campus in Indianapolis. 13. In another paper were listed the 

phytoplankton of 'White River,·giving a total of 217 species. 14 

In 1934 Dr..- Palmer reported on algae collected in Steuben 

County, of which several species and genera were new for the 
15state.

Lawrence King, in 1942, described 51 species of Myxophytes 

from Wayne County, of which 30 speCies and three genera were 

new for Indiana. 15In the same year W.A. Daily published a 

complete list of the Chroococcaceae of Indiana, ~entucky, 

andOhio.17 Since the~e has written many papers on new 

species found in the state, most of Whic~ere published in 

the Butier,University Botanical Bulletin. F. K. Daily has 

Published several pape~s on the Charaphytesaf the state, 
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including a key to all known species, which currently number 

nineteen. lS 

Although most of the counties of the state are represent­
-!,­

.; 

eO. by at least a few report,ed algal species, there has not 

beem. a great deal of work done in the southern section of the 

st~te. The chief contribution is that of Britton and Smith, 

whose collections were made from the lower Wabash Valley, 

in the gouthwest corner of the state.19It seems that only 

one species has been reported from Spencer County -- Chara 

sejUhcta, collected by Charles Deam in 1916 from an artificial 

pond at Lincoln City.20 ' There appear to be no reports on 

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

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

mo*re specie~they don't have the variety of species which the 

other lakes show. 

/ 
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GEOGRAPHICAL FEATURES 
. "" 

Since the physical nature of an area affects to a great 

extent the types of algae to be found i~ it~ a short descrip­

tion of the area in which the collections were made is neces­

sary. This area is shown on the accompanying map. The places 

in which algae were collected are indicated by a small "x." 

St. Meinrad is in the Mansfield sandstone belt, and out­

croppings of sandstone on the sides of hills "and the banks 

of streams abound. When these are kept moist by water seepage 

from the hill or spray from small waterfalls 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 

average elevation being about 500 feet. The Ohio River is 

about ten miles south of St. Meinrad~ and one of its tributa­

ries, the AndersonRiver~"flows near St. Meinrad. The Ander­

son ~iver itself is "usually quite muddy, and has a very poor 

algal flora; but the smaller seasonal spring streams later haye 

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 a%"tific4.al lakes in the immediate vicinity 

of St. Meinrad. The lake in the valley to the west of the 
.­

abbey and the northe:rn of the two lakes aa~t of the Anderson 

~iver are both about twenty~five years old and have established 

; 
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OOLLEOTIOW METHODS 

The varie.d habitats' of algae- call for variations in 

collection methods. Though found chmefly in lakes, pools, 

and streams, the algae may also be encountered in lichens 

(in symbiosis with fungi), in soil, and on rocks and trees. 
, .. 

They may be free-living, epiphitic, endophytic,or parasitic. 

The only conditions necessary for their growth, in general, 

are a sufficient supp~y of water and mineral nutrients, and 

either sunlight for photosynthesis or organiC nutrients. 

The only groups of living things more ubiquitous are the 

bacteria 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 streams. 

a·plankton net was used. A small glass vial was tied to the 

end of the conical silk net; this vial collects the plankton 

algae as the net·is dragged though the water; algae clinging 

to the sides of the net are washed down into the bottle after 

the net is pulled from the water. The yial was then untied 

from the net and capped. 

Large filamentous forms, such as Oladophora, were pulled 
-

by handfuls from the water in which they were .growing and 

wrapped in damp, and then dry, newspapers. Wrapped in this 

way they stayed iriperfect condition for three or four hours, 

until they could be examined in the laboratory. Smaller 

filamentous forms, such as Oscillatoria, were placed in 

wide-mouth bottles with enough water to fill the bottle about 
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three-fourths full. The algae cannot be crowded in the bottle 

as crowding, with consequent 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. Species growing 

in an aerial habitat were wrapped in newspapers; thGse grow inti 

in aquatic habitats were placed in collection jars. In the 

case of algae growing on submerged stems of cattails and other 

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

was cut away and placed in a collecting jar; the algae were 

separated from the plant stem later in the laberatory. 

Soil algae were collected by digging down to the desired 

depth with a garden trowel and removIng a small quantity of 

the soil at that level. About a gram of the soil was ~sed to 

inoculat&~ culture jars, as explained below in section on 

cult'ln"'e methods. 

In order to identify the collec~.ons on re~urn to the 

laboratory, 3 x.:,;:S S:ards 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 algae; 

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 specimens later. 

9 




CULTURE METHODS 

Many algae grow' i~' sufficient" numbers in their natural 

habitat to be collecte4 and identified without difficulty. 

Homever 'in the case of some algae -- for example the Myxophytes 

growing in garden soil -- it is very difficult to find enough 

specimens for identification just by examina~ion of the mater­

ial in which they are growing, since they are so few and sca~ 

tered. Culture methods must then be used to obtain a suffi ­

cient nunb: 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 solutions, have be,en used in some instances~ especially 

for the cultivation of the Volvocales and Ohlorococcales. 

The cultures were grown under a·fluorescent light. With 

constant illumination colonies appear in four to ten'da'Ys after 

inocuiation. Quart mason jars and pint milk bottles'were used 

for liquid cultures and Petri dishes for agar plates. The 

cu!tures were inoculated" wi,th about one gram of soil, or one 

cc. of the stream or pond water whose algal population was to 

be determined. 

In a culture solution some, species which were rare in the 

inoculating material may become dofuinant" while the forms which 

were dominant may disappear. It is ~hus possible to exercise 

a selective action in the cultures by varying conditions to 
l

favor diffe~ent algae. Until recent vears no research hadI ~. . 

Ibeen 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 :Myxophytes 

seemed to fare best in a soil solution with little added 

nitrogen; while the Chlorophjtes did well in mineral or soil 

so~utions with a larger nitrogen content. In order to reach 

a definite conclusion along these lines, however, further 

stUdies would be ne~ded~ , 
Following are the methods of preparation of culture media 

used: 

A. Soil solutions: 

i. In the simplest soil culture method used, a half-inch 
. 

of sifted soil was placed in the bottom of a quart mason jar. 

The jar was filled three-fourths full of tap water,' one to 

ten co. of a five peroent solution of KNOS was added, the jar 

was stoppered with cotton, and autoolaved for thirty minutes 

at fifteen pounds pressure. '!hen it had cooled) it was ready 

to be inoculated. This method presented difficulties, as colo 

nies growing on the soil in the bottom ,'..rere difficult to remov 

without stirring up the soil, and a great many soil particles 

remained attaohed to them, making microsoopic examination of 

the specimen difficult. 

2. To avoid the difficulties enoountered in the above meffiho 

a stock soil solution was made up by autoclaving 300 grams of 

soil in 600 cc. of tap water. After the soil had settled to 

the bottom of the ja~J the water' was decanted and filtered 

twice, -the}t'irst time with ooarse, the second time with fine...,. 

11 




filter paper. This stock soil solution was then mixed with 

distilled water and five percent KNOS solution in various 

ratios, the most common one being: 

Distilled water•••••••••••••••• 70 ec. 
-
Stock soil solution..............25 cc. 

KNOs solution•••••••••••••••••• 5 cc. 

Pint or quart-bottles were filled three-fourths full of this 

solution, stoppered with cottom, and autoelaved for 30 min­

utes at 15 pounds, pressure. Upon cooling they were ready for 

inoculation. 

,B. Mineral solutions: 

~ese are useful in the culture of some particular algae, 

such ~s 0h1o~e11.a or Scenedesmus, and elaborate solutions have 

been compounded for several species. A solution containing 
, 

the following was used with good results for the Volvocales 

and Gh1oroeocca1es: 

0.03••••.•••••••••••••••••••2.0 grams 

,KH2P04......................,1.0 gram 

MgS04•••••••••••••••••••••• l.O gram 

Tap water•••••••••••••••1000.O cc. 

C. Peat solutions: 

A stock solution of peat was made by autoc1aving 100 gr. 

of peat moss in 500 cc. of tap water for 30 minutes at 15 

pound~_pressure" fi1t~ri~g the water off~1:l~_,p~at, and dl1u­

~~~_;it~lL~,with. di~tilled water.~ ~is s~lll~~~n.~s .,v~r"r 

Prone to bacterial contamination, but when used in conjunctiqn 
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I.t was USE)d in the 

~~tio of. one p~t peat sol'Q.tion to thr'eepar'ts soil or'mineral 

solution. 

D. 	 Aga~L PIates : 

. J.ny of the above solutions. C?an be s9~1~~fi~<i .~Y b()iling 

~l1.~~ ~;tll. two ~~~s ~~ ~g~r' PEJr': 100 .e~~ ()f _s?I:tI~i()z:t,. a~cl 

;po~r'!-n~' ~~QP~trl dishes•.~is me~ho~ Vl~~.p~r't~e~l:l:ly ll~e­

ful fo~·· th~ iSQlation of unlcellular planktonic i'Qrms. The 
"---"."':~'-' ~"-"~~." • •• ~ ',- ,~••• ----- •••• "". T 

wa1?er' wl~h the algae in it. was diluted 1:10 with distilled 
~~~----'~« .. .-,.-.'''- "- .. -- ~. ',. - .,,", ..._.... "'- .. ~-..-~. ".-.... -"" . 

water', and this was either' po-q:red (in a ver'y thin layer', which 
-..- ..... -_. 	 -~.""".-.,,-- ...... '" ... . '". .... ~.~- ---~ ----- ........- .... - .. - . 


the 	ag~ al;>~dr'bs) 'or' str'eaked with a needle on the plate• 
••-- ....... ~ 	 • -.,..... ~.- ••• -... • ~" - • _ ••••• w __ •• __ ._"~." _._~_, ___ ._" •••• _ • 


~.e .. c9~.onies app~ar' in a w~ek or. ~':I(). ~~ sma~~_);r'~en" d~ts 

scatter'ed over' the sU!"face. One colony is the~ removed to- ,~ ;, . 

~othercultur'e for' further growth. 
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PRESERVATION OF SPEOIl\m1NS 

Oollections brought in from the ~i~~d~ ,. if it was not 
, ~-'- .__.... -~ - ­-.~ 

;desired to start cultures from them, were preserved in FAA 
_.__'"'~" •• ~".,.,..... • ., • c· -' •• - .,.- __ ... _ ••• ~.- .. <'.~ --. _"_ 

,solution (50" ethyl alcohol•••90 cc.; acetic acid••• 5 cc.; 
_w·· ..__ .,.~ .._· •._.~ •...-_••_ ... ~ I '... • ',. - ." -. ~' •• - - _ .... r_ •. , •.••. <-: 

r,.~:r:~l~~hlc:le .•. ~. 5 cc. ). In the Case of n:ticrosc~p'~~ .. f9I"l1ls 

;!ll?-~c~,.o0ul.d.not a~~i~y be transferr~~ to~ ~h~s ~<?l,!-~~o~. enough 
I , " 

Iformalc:1ehy~e was acided to make a fly~ per~en~~ ~?~ut,ion. 

_ ~erbarium speoimens were prese~yed, by..d~~~f:115 the a~g~e , ' 

in the case of small unicel~ul~~ fQ~~~, or,in news­

!!a:pers, ~n the case qf large filamen:t0tl~ 1:iP.~~~~~._...The dried 

:!3~~0inl~ns were placed in packets made b¥ folding an eight by
--,.. - .; ~ .. -~ -. . .... - .- ~- - , '. . . 

nine inch paper over from th~ top and,bottom, and tucking the 
, , . - '. / ,,' . " -,. ~'", '. . - .' 

ends unCier. Species ~d~ntification, date and plaoe of col­
•• • •• 0- ,_ 

kat. 

~~_.a . Q.et~r$ent solution were placed on the ~t(?)J:'I~al~ ,m~~ing 

the ce~~EJ_fl!1~ll,upto approximately their origint;l siz~. 

MicroscOpic sliaes were made of both stained and unstain­
~ -. -" - -- ~-, .... ~. '- ~ .. .. . ... .". - . -- .- , ~ .. '" 

e~ m~terial. Unstained materi~l was. m01ll?-te?- ;!1_.g1r~~r~ne. 

\fhe specimens to be mounted were plaoed in ~_ten perc~nt 

solution of g1ycerine in water, and set aside ~,z:t _'~I!l~~~, ~lass 

for several days, until most of the wa~er had evaporated. 

~:n ad~~tional9,uantity of. glycerille was' then a~~~:?: ~d~..t~~ 

material was mounted under oover slip~ ringed with balsam. . ..-."" ." - --" -.~"-'- .. ...... ,--~.~----~ .~~ 

Some filamentous' and unicellular forms were stained a:r;td 
.... _ ••• - •• "'~' .,.... ... '_""fl•• ' -~"·w·"",. ,_ 

sr4NOARD ~J 
mounted direotly in balsam, according to i;l:,re methods.~ 
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~. 2i. The filamentous !Sr~e~ a1.g~e w~re kill~d and 

fixed in a weak chrome-acetic fluid, made up Qt:.._-, . -." . -' . . , . . - -. - ~ . .. .. -.. " ..­~ 

10% chromic acid••••••••••••••• 2.5 cc • 
• ',' '. "' _, • • ~ " • .. _ , ... ~.. ~ ~ .. , "" ii 

1Q% acetic acid••••••••• ~ ....... 5.0 cc. 

•• • " - • ,- ~. • .. ... • • * • - ~ • ,"' • ," ~ • 

Distilled water...............10<?O ~~~ 

They were stained with Harris I hematoxylin22_~~~~ast._f?~~e~.23 

~e material was dehyd~ated by success~vely ~tronger solutions 
._i~.. • "~".~,, ._~ .•: _" ~ •. .,' .... ~- .---,- ...~'" - .,~ ... , •. ­

~~~ _~.e'?1!?l~. and tinally placed in ~5% (ethyl.. :alcoh()l. {lre~ti€t.ry 

~~~¥l_!las.. added to this in small quanti tiefJEl:t. ~nte:r'v~l~,. and 

;t?~~~ C?~ ~he mixture was poured off occasionally. When dlftu" 

~~~~.cm:"r~nts were no longer notice~ at the addition of ter­

~~aI"Y butyl alc~hol the material was place<i in pure tertiary 
-~, ~. , ...'. - " ,~.' 

butyl alcohol; from ~his it wa~.tra~sterred to a ~2~~~o;t.ution 

~~ ba~sam in tertiary butyl alcohol~ When the alebhol had 

evaporated after a day or two the material Vias mounted direct­
.. . 

1'1 in ~h~ ba~sam on slides. 

UIlicellular forms were killed and fix.ed with Schaudints 

f~~~d~:,and \~tained with eo~in and H~ide~eim.f s hematox.ylin. 2 

~~¥ !er~dehydrated and mounted in balsam just a:s the fila­

mentous green algae. 

lp 
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LIST OF ALGAE OOLLEOTED 

The nomenclature and cla'.ssification used in this lis.t is 

that of G. M. Sndth,:tn Fresh~Water Algae.2! ~,United ~tates,

se+nd Edition. .' . . . . 

I. Phylum'Chlorophyta:,grass-sre~n algae.

k. Olass Ohlorophyoeae: plants un~cellular'or forming colo-

I 	 nies; colonies maY'be simple aggregates of cells, 

branched or unbranched filaments. Pigments are in defi. 

nite chromatophores, which are generally bright green; 

several chlorophylls, carotenes, and xanthophylls. are 

usaally present, in approximately the same percentages 

as in vasvular plants. Definite cell walls are usually 

present; these consist of an outer 1ayer of pectose and 

an inner layer of cellulose. Motile cells generally 

have a red eyespot and a contractile vacuole at the base 

of the flagella. 

1. ,Order Volvocales: vegetative cells motile, solitary 

or fornl1ng definite colonies; cell wall present on 

individual cells, colonial envelope gelatinous; 

single eyespot; one or mare chloroplasts. 

a. 	Famliy Chla.Ii1ydomOnadaceae: vegetative cells moti1e 

and solitary; sometimes forms amorphous nonmotile 

colonies. 

I}. Ohlamydomonas globosa Snow., Slightly ellip­

soidal motile cells; cell 7-9 x 8-10 microns; 

one contractile vacuole at base of 

16 




one cup-shaped chloroplast with a single pyre­

noid. Lake.Benet (northern of two lakes east 

of Anderson River). 
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b. 	FamilyPalmellaceae: vegetative cells rorm small 

colonies or definite or indefinite shape; cell 

sheaths distinct or confluent. 

1). Palmella miniata Leiblein: Oells 10-14 microns 
-

in diameter, spherical to slightly ellipsoid, 

often ocour~ing in pairs; gelatinous envelope 

on each cell, and thse fo~ a large amorphous 

mass, which may be macroscopic; chloroplast 

parietal, covering 3/4 or more or cell, with a 

a single pyrenoid. Lake Placid. 
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2. 	Order Ulotrichales: oells form branched or unbranched 

filaments; cells uninucleate; one parietal ohromato­

phore to a cell. 

a. 	Family Ulotrichaceae: unbranched filaments; cells 

uninucleat9; parietal chromatophore of eaoh cell 

usually covers l/S to 2/3 of cell. 

1). Ulothrix tenerrima Kuetzing. Unbranched 

filaments; chromatophore a parietal girdle, 

enclosing 2/3 of cell; oell 7-9 x 6-12'microns; 

single pyrenoid in chromatophore. Stream 

1 mile west of st. Meinrad; on wet soil in 

greenhouse of Biology department. 
-

2). 	Ulotbrix variabilis Kuetzlng. Filaments 

4-6 microns wide, cells 6-8 microns long; 

walls thin, parietal chromatophore occupying 

about 1/2 of oell; one pyrenoid. Lake Placid; 
c 

Bla~hawk Creek. 

3). 	Ulothrix :ZOnata (Weber and Mohr) Kuetzillg. 

Cell, 11-45 x 10 -100 microns; parietal chroma~ 

tophore enclosing 3/4 of oell; cell somewhat 

swollen at oenter. Lake Placid. 
-

4).Hormidium Idebsii G. M. Smith. Unbranched 

filaments 5.5-7.0 microns wide; cells 8-15 

miorons long; single parietal chloroplast 

encircling about 1/2 of cell; one pyrenoid. 

outlet of L. Benet; ~ake east of abbey. 
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b. 	Family Chaetophoraoeae: branohed filaments; oells 

with single parietal chromatophore; branohes often 

terminated by long, tapering oolorless cells 

(setae). 
~. 

1). 	Ohaetophora elegans (Roth) C. A. Agardh. 
"., ... 

Irregularly branohed filaments radiating from 

common center; plant embedded in globose gela­

tinous. matrix; setae at ends of some branohes; 

oells of main filaments 8-11 x 26..60 microns. 

South east shore of Lake Benet .. 
.. 

2). 	Stigeoclonium stagnatile (Hazer) Oollins. 

Branched filaments, with ends of branches 

tapel"ed to a point; oells 7-11 x 8-32 microns; 

ohloroplast a median gi::r;"dle~ enolosing most of 

cell. Outlet of Oinder pit behind power house. 

3). 	Stigeoeionium tenue ~Agardh) Ku~tzing. 

Cells 8-10 x 8-20 microns; branching predomi­

nantly opposite, with many branches terminating 

in setae. .Lake Placid. 

4). 	Draparnaldi~ plumoa (Vaucher) I., A.Agardh. 

Main axis sharply differentiated from oranohes; 

entire plant enclosed in gelatinous matrix; 

ends of branches with long setae; cells of 

main axis 6.0-70 x 15.0-200 microns; parietal 

chromatophore of cells of main axis oocupying 

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

2.0 




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

into small aggregates; thought to come from a 

filamentous ancestor. 

I}. Protococcus viridis C. A. Asardh. Cells 

solitary or in groups of 2-8 cells; cell wall 

thick; cells 4-10 x 4-12 microns. Tree on 

hill sirde east of abbey. 

d. Family Coleochaetaceae: cells united into branched 

filaments, usually for.ming a radiating disk from 

a common center; some cells have setae, which are 

ensheathed in a gelatinous material at their base. 

1). Coleochaete irregularis Pringsheim. Irregu­

larly branched filaments; cells 18-25 x 18 - 30 

microns; setae on some cells. Growing on 

footings of bridge over outlet of Lake Benet. 

2). Coleochaete soluta (Brebissen) Pringsheim. 
-, ... ~ 

Branched filaments radiately coming from a 

common 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. 
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3. 	Order C1adophorales: simple or branched filaments; 

cells multinucleate; numerous discoid chromatophores 

united by cytoplasmic strands into a net. 
/ 

a. 	Family C1adophoraceae: characteristics of the Order. 
-
1j. 	Cladophora glomerata (Li~eus) Kuetzing. 

, 

Cells of main axis 50-150 x 300 -1000 micmns; 

cells of branches 35-60 x 150-400 microns; 

cell walls of main axis heavie.r than walls of 

cells in branches; plant attains considerable 

length, about a foot in some specimens. Lake 

Placid. 

2). 	Rh1zoe1onium fontanum Kuetzing. Branched 

filaments; branches two or three celled; cells 

22-27 x 55"!"300 microns; multinucleate; chroma­

tophores in parietal network. Fish tank in 

biology laboratory. 

3). 	Rhizoclonium hierog1yphicum (Agardh) Kuetzing. 

Unbranched filaments; cells 30-35 x 
-. 

75-110 

microns. Lake east of abbey. 

4). 	Pithophora oedogonia (Montagne) Wittrock. 

Branched filaments; cells much longer than 

broad, 40-120 x 200 -3000 microns} akinetes 

present. Tanks in biology laboratory. 
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4. 	·Order Chlorococcales: cells sollt9:I7' or. in colonial 

aggregates; vegetative cel1sn?:n...m()til~~ ... 
, 

·a. 	Family Gharaciae: solitary ~e.lls ~~?.!~n~~ 0J?-.~~~h~r 

algae, on stems ()f pl~nts, .01' on otJ:l.er substrata.; 

single parietal chromato.phore with one or more 

p~enoid~~ 

1). 	Chrarcium ang1lstatuzn A. Bra!'D~ _._lrusiform, 

attached on lower; end by a short stalk to 

substrate.; cell ~l.-2. x 2~~40 mic:~;ms.;. ~ing~~ 

.parietal chloroplast. Spil;tw.~Yf?f. ~.ake,B.e.~et. 

b. Family Coelastraceae: cells united in hollow 0.1' 
,.__ ~. ~, .~ • • _., ., ~ • ". , ,'_ '" 0 ~ ." '" , •• '! c _._ ~ _. , • 

solid colonies of from ·two to one-hundred twenty 


eliht cells. 


1) .~oelastrum. microporum Naegeli. Golont spher!... 

"', " . " ..-.. ". .~-~ ~.-',~.~ ··· ... ~-r··· -., - -. "" 

rical;oells 3.20 microns in die.meter, joined 
• 	 ,_. ~ ..... I'" .. ,.,. ._. •. ., •~.... 

to one another by short gel·atinol.ls p:r,?cesses; 

8...64 cells in colony; colony 20-90 miC1'9nS in 
• 	 ,. _ •• if _. , ,. ~ ."' A''''" _ :._. ~ 

diameter. Lake Benet; ditch near dairy. 

o. 	~~~~. pOcystaoeae: .cells var~!lble in shape., single 

~r .un!t~d in small colonies·;sing;e c~oma1D,.,phore 

!i~h, 1I?- ~e~eral, OJ?-e pyren()id;c()~onies formed by 

gelatinous adhesions between oells. 
o _.. , ,. ••• " ~. ,.. _ " • • ~ ~ - --~-- .. ""_. '" - •• "- ­

1). Ankistrodesmus falcatt1~.(CordaL.~~~~s ... Oells 

needle.-like J 1.5-.3 x 50.80 microns; slightly 
..:.. """.' 	 c;. ~_. ... • <, "'.... 

cur!ed w~th po;nted .?ndsL.~o~~~a:y ~r .. i':1 

loose.bundlesof 2-8. Fish tanks in biology 

laborator • 
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2). 	Oh1ore11a vul.g~ris Beyex:i~c~-" .S:pl:te~~ca1 

ce11s p-7 microns in diameter; sing1e parie­
-	 . . .~ 

t~1 chl.orop1ast covering.app:r.oxi:tn~~e~Y_1/2 

ofce11; singl.e pyren~~d.. .Fish tanks in 

~~()1()gy 1ab?ratory; ~itch by read, 1/2 mt1e 

south of St. Meinrad. 

3). 	Nephrocytium a~ardianum.N[lE~l?e~~~.. Cel1s reni"", 

form,S or ~6 enc10sed in ca1ania1 enve10pe; 

ee1ls 6-10 .X 18-28 micro~~~ sing1e chromato... 

phore.L.ake east ot abb.eJl'.".._ .~. _ 

4). ,.Oocystis borge! Snow. Ce11s s01itary, or 
,-	 " . .' ". ,. ,.' .-..~-- .,-~ -, "' 

2 to 4: ce1ls in old ..mother ce11 wa11.; ce11s 
. 	 .• ".~ . , ... _.A.",_~ _~ ~" •. _..... •. 

9-13 x 9-17 microns., genera11y e111psoid; 
. - ~'. . - ... .~,,~ .. - . "' ­

with0l.l.t ~ola.r.nodu~e!3;_::t. to,4 ~~~lIlat():phores 

per. ce1~. Ditch by 'road _(9~~~ ...C?f aJ:>.:t>~y. .. 

5) .Tr@Q~s~ia z.etic~.rls (ileil1~ch)Hansgirg. 

Spherical cells,sol·itary; cell wall decorated -	 . , . -"' ,"",.' ,. 

with net design; ce11s24-32 microns in diame­

ter. In ma.trix of frog eggs fr.ompool on 
. .. ... ..... . 

hill northeast .ofSt. Meinrad. 

d.Famil¥.HydI-odictyoceae:ce11~ llIli~ed into plate­

1ike c'olonies with a definite number of oel1s; 

chromataphores parietal.
-	 . 

~Bailey) Rabenhorst. Free-floating CX'Jllonies; 
-~, ~... . ..." . . 

cells 10-24 x 20-45 miorons, forming a flat 
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plate; 8-64 cells to colony; 'cell walls punc­
o • _ 	 _" _ • ,,_ • __ ...,.,.. ,_ • _ « _ ••__~ 

tate. Fish p0:t'ld beh~1?-a~b1?~Y~h.'tlrch~. 

e. 	Family Scened~~maceae: two, f'ouz.-~,e~~th,or rare~y 

more cells united in a def'inte ~~l"o~y:; all :ce11s 

in same plane and parallelled;cells sphertcalto 
, ­

fusiform. 


1') .Scenedesmus biJuga (Turpin) ~~~~rhe·~m. Cells 
~ I' _ • 

1.7 x 10-15 microns, oblong with broad ends; 

no spi-nes or teeth. Ditch by road east of 

a~[)ey.',-", ,.,. 

2). Sc.enedesmus dimorphus{Turpin) Kuetzing. Cells 
• ,.. 	 ~ "'<"_ ._ ... ".~ _r_ ... -.- .'" ,,' _.____ ~. 

3-5 x 18-20 m~~:r()ns,-.,w!~h_.~~a.ry~;r_,~Qin'!ied 

ap1ce.s; ~os:pines.;.i~er cell~, _~~raight~ outer 

()ells sh~ly concave. Fish tank in biology 

l~'bQr.atory • 

.3). 	Scenedesmus opoliensis P.Richter. Four cells 

~o _colony; .cells5,~8 :x: ,12;~8,n.rl-?~(,ms~ ovoid, 

touoh~ng at centers:;, endce~~",~th spines 

at.eacl?-pole,inner c~lls_wi~~out spines. 

F~s~ pond behind abbey chur~ll.. ,,' 
-

4). ~~enedesmusqua.dric_aud~ ,(.Turpin) Brebisson• 

.cells 4-6 x 12-:15 mic:ron~", ..wit~ _b~OB.d _e~~s; 

l.n str~lgh~ seri-es,; end cells 'with spi~~~ at 

both poles. Ditch by ~~~?-._.e~~t .()f abbey. 

5. 	OrdElz:,:~ygnelbat81es. ~ ce~ls so~i~lllr.!._~r_ unit~d into 

,unbranched filaments'; chroma tophores f'lat plates" 
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) spiralled or twisted, ,or stellate; forma.tion of 
, ~ 	 ­

zygotes by union ot two cells,• 
. .. 	 ~ - .. . " . '" , ". .~.~ 	 " "~,~ 

a. 	Family. Zy~nemataoeae: ,.~bra.nohed .filaments, cel-Is 

not divided into halves. 

1). ~Zygogon1um ericetorumKu.etzing. 0.e11s12-30 x 
, ",. .' .'.- . .~ ...~.. ..... .... 

10,-100 micro~s; two a.:nl~a:try'_~~o~~?p~or(9s,!. 

disk-shaped with irregufu'h.r.edg~~:~~.~~~epyre-

noid in each chromatophore. Fislltanks in 

biology laboratory. 

b. 	FiJh1.ly Desmidiac.eae: cells divided into two halves 

by a median girdle.; solitary or unbranchedf'ila­
., 	 . 

ments. 

1). 	Olos teritml., dici¥tomoc'W!l ·~13.1f's. ·Oell.8 20-~5 x 

400-650 microns; ·almoststraight,wlth broad 

.ends; va.ouole with la~~e ~~~nul.e~ a~each end 
·tI 

af' .oell'; .max ,pyrenoids. ~a~e ~lac~d•. 

2). Glosteriumcturgidum_~rt)~b~r~., ..C~~l~_~O,:,,80 x 

600-700 microns; striatians running lengthwise
.,-	 .. ... - ,.' " ....-._--.,,'-- -. ,,' ... - ~- ~. 	 ~- .. 

an 	wall oroell; cells slightly ·ourved, wi1;h­
• , • ~. - - .~ -." ...' ~ .-,> , ... ~ -' - • ...' " 

with a girdle araund middle of' cell'; apices .of 
d ri ~.. 	 '" .". _" '" _ • _ • 

. cells are slight~y r~cu:ve~._, ,Lake Placid. 

3).Hya~otheca mucosa '(J. E.•. ~~~th) . .l3~e~i~~on. 

Filaments; cells 16-22 x 14-26 microns; con­
_.4 •. ~ 	 "... __ .. .. ~ •.•.•.~ ." ~ , _ . 

,stricted at oross w~~ls, sli~lltly const~icted 

I3.t cen~er of' cell; enolosed in thin gelatinous 
.. " ,. 	 , . ... ; - --'~. ,. - ." .. -- " . "",.". ~ 

sheath. Fish pond behind abbey church. 
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4). Desmidium :swa:l'tzii C. A.Agardh.Twisted 

fi~aments,; c:el~~ .trianS!1~a~ _~~.~~d V~~~!~diVi­

ded into semi-cells .b~ n?ticeab~~ ~?tc~;cells 

38-45 x 16-19 microns; isthmus of cells 26-~O 
-.. • "... __ _ ' ••A __ .. _.'_~_ ._ 

microns;c.ells in contac~ over entire end sur~ 

faces.; onec~omatophore in eacl.?-__ semic.~~l.' . 

with lobes extending to angles of triangle. 

Small lake ~s~~ot ~ake Benet. 
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II. 	Phylum Chryso~hyta: golde~ brown.al~ae~ 

Pigments looalized in ohromatophores which appea,r yellow- , 
",~ ....'.-- ~"~..... -.j" " ~., •• , ~... - ~"'----"""-"""""" - • 

ish green to golden·brown beoause of the predominanoe pf
>J •• __ ,_, ~_",",~_, • ,.' " 	 ••• __ " ~-~. _~_. __.~.. ._~ ... ' •• ­

~~~~t~~es ·andxanthophylls over eh1oro.~1?-!~ls. The oell 

wall is composed of two overlapping halves., and frequently 

is impregnated with silica• 
.. ! 	 ' •. - .-- " "' - ~ , - , - . 

A. Class Bacillariophyceae: dlatoms,.~~l~!!, .. ~:ol:~t,~ry ,or in 

colonies, without ·fla~e~~a!. ,ha!e ~.~~~~i!;~9:_~·~~l -wall 

consis ting ,o:C ·two valves, one of which oVer,laps. the 
~ 	 . ..-, ... - .- .. ~ ,- . - - ~~ - ... '" 

other. The valves ·are ,deooratedwith var'ious ·striations 
~ , 	 - . 

which may be radlately, transversely, or longitudinally 
~~_"' _. 	 ,. .... , ·.r., ._ ........... __...,. . > ___ ', ,. - ••
~ 	 _ 

Some species are motile, their movements-- .,.,--.' ,- , . 

consisting of short Jerks; this is caused, according to 
~... ." . . - -, . "~" -". ,.. 

m(1l:-:;t autharities26 by the streaming of cytoplasm over 
., 	 -. ~ 

the outside of the cell wall. 
...... " 

1. 	~::der Pennales: 'oells solitary or united into colonies 

either fil~mentous or. non-filamentous,; valves elongate 

?~laterallysymmetric. 

a·. 	 FamilyTa:b.e~laria~~a~:. ce:l~L! ,8~~i_~~~y or uni-ted 

int().chainB;valll~S elongate,...._s.~etric ,on 

transverse and longitudinal a~es. 
. '. ~ .~. ...' - -"- --~ 

.1). Tabellaria fenestrata.(,Lyngbye} Kuetzing. 
• 	 ~ ,<. ,-" ~ ~ -. .'., -" " .".... ."' • - " • .,.~,.. F_ 

"-,' 

Cells forming zigzag chains.; inflated at c~en~ 
.,".. 	 --'''' .' ....,.' ~..".- "---"~ ," .-- -. ~ ','. 

terand at ~nds; ~ l~~g~:tP:cli!1t:!-l_~ept~, t~-,'lP 

on each side of median girdle;c,el-l ,9-11 :x: 
." '. ,-.",' . ._ ...- ...... 

120-l70microns. Lake Benet. 



--

b. 	FamilyFra~ila~iaceae:cells formill_g,s~'elJalte or 

zigzag colonies" or solitary; free-f'loatingor 
'-~'" '" . -. -~-~.. ..--- ._ .. ., .~ ._,.. - ­

sesslle,often stalked; valves symmetric in ,both 
-	 .'" - , - ..-, '" ....- ,- - . ~ 

axes; ,ehromatophores small, di~co~~,numerou~. 

1). Fragilaria capUllica DeslDa~ier~_. __...Ce~~s _?-3 X 

30-6Q microns; ,united into filaments; stria­
. • .. -*... - ... " . •. . • ~ 

tions very fine ; valves linEHir! ::re_~tan.~ar 

on sides of cells touching in fialments. 

Lake east of ~bbey. 

2) .Synedra capitata\Ehrenberg. _. C?~_on~ f0I"rJUltion 

absent; very long and narrow cells, with capi­
.. " 	 ., _. - -"--' , . - . . .. 

tate ends; transverse stri~~;ons _ev~dent, 
.- '. 

with ·no _c entral nod~e:; cells 7-10 x 200-410 

microns. Lake Benet. 

3). ~yned~a ta.na <CNitzs~h,>, _~enberg. -Cells 

9--12 x 160-200 
"' 

microns; solitary, free-floating; 
.... _, . 	 _ ... , ..... ~.-.- "~.-'~'----' -*"',. 

transverse striations run full length of cell. 

Lake Placid. 

c. 	Family .Naviculaceae: c(;~~~ _solit~:y~.. _f~ee-floating; 

val:ves~~liptio to rectangu~~:r>' ~~~tr~c in both 

axes; central and polar nodules present. 
~ - ... " 

1). 	NaVicula seminiculum. Grunow. Cells 4~5 x 11-16 

microns; valves elongate, with slight median 
.--..e_ _ •• ',' '. , ,.... • • _•• ". • -, ___ •• ' 

expansion and rounded poles.; transverse s.tria-· 
.- . ~ ~ 	 ... 

tions radial. 

2). stauroneis an~eps· Ehrenb~rg. Oells 6-8 x 25-100 
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microns; soli tary; valve~ elliptic; wi th 

captiate ends; raphe straight; transverse stria­

tions radial. D1tch flowing into Anderson ,--~~ 

near dair:y. 
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gells sol~tary, motile (rarely f0I'lUiI?-~ ..'±~~b~~~ dendrite 

c!l.~onies); prot()plast naked, or en~l?~~~. in. ~~ll w~ll; 

~~otC)plast fr~quently ridged ,?r .str1a~e<?-!._.cC)16r ,d~rk 

green; anterior end has reservoir with one or more 
• .J 	 '.' ",~ • '". • •• " __ -0,' ___ _ _, ., 

contractile vacuoles emptying into it. 
" 	 .. - .... -. , ..... 

A. 	 q~ass.. ~glellophyc~ae': .wit~ ~hara~t~~~~~ics of the Phylum; 

1. Order Euglenales: cells always solitary and motile. 
• -. -. 	 • - ••><' •• ~ • 

Other charac.teristis as in the Phylum. 

a. 	F~ily Euglenaceae: charac~~r.~.~~~cs of the Order. 

1).. Euglena elongata Schewiak?f~~ .. Cell: ve1!Y 

.e~ong~~ed! Q~7. :It ~0-:-70.mic~o.~~.~ ~terior 

~nd br?ad, posterior end pointed; periplast. '.. ..'~ 	 . .~-, 

smooth. Small stream one mile south of st. 
M~inrad. 
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A. 	 Class Myxophyceae: unieell~lar or in colonies of regular 
," - • 	 ,. • ••. ' " _. ''' •• eo_ ~. _ ••• _0 , .....' ~ ' ... '0'" 

()~ .. irregular. form, filamentous o;r othel:'~~~~;: cell ~all 

has two layers, the of cellulose, the outer of expanded
- ... .-~ 

e;~.la~iIlous mater.ial~; this 0llteI" la!E)~ m~~,be,~lmost 

;n!i~ible (as in Oscillatoria) ar v.er;r.'!ih~ck and.co!lsp­

cuous (as in Anabaenal. There 
. 

is n().. nuc~eu~, though 

a een'!ir~~ b?dY is .. ~mmetilnes. ~onsi~l9re~. ~o be.• nuclear . 

in nature; chromatophores are never found, the pigments 
" 	 . . -' ~. ~ 

being scattered throughout the ce~l; besid~, chlorophyll~ 
,- y"' 	 • ,- • - • -'" _ ... 

~llth()phylls and ca:t:'0tenes,. tller~ . .Eir~found c-phycocya­

~~n (b~ue) and e-phycoer.ythrf~ (~ed) • 

. 1. Order Chroococcale.s: plants unicellul~r or colonial; 

n9t filamento~s. 
,.. - '-, 	 ~"'-.. - -- --.--;.,,~ ~ -' ­

a. 	F~i~y ChI"0ococcaceae: pame characterist~cs as in 

the Grde!,'. 

1). 	Anacystis incer.ta (Lemmermann) Dr0:uet an~Daily. 

Sma~l .spheric~l to ovoid ce~ls, 0.5 to 2.0· 

microns in diameter; similar to coocoid bacter­
~ 	 ­ ., 

ia. Ditch east ?f dairy. 


2-;!o.Order Ose~llatariales: cells forming filaments, 

-' .~ - . 

either branched or Snbranched; with or without'" ". . . .'" T ............... . 

v~~ible sheath~ formatian o~ heterocysts and akinBt~s 


~:f.0me .~p~c~es~ " "". .. ....... 


a. 	Suborder OscillatoJ;"iaeae: filament·s unbranched; 
, ~ • ~ - ~. <- .. 

of same diameter throughout; na formation of 
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(,'-" 
) 

\ 
" 

heterooy~ts or akinetes. 

1). 	Family Osoillatori~oeae: same oharaoteristios 

as in the Suborder. 

a). Lyngba~estuari; (M~I"~e~~) Liebmann. 

Filaments 8-12 miorons wide, oells 3~5 

mioronslong~ filaments e~~~~sed in indivi­

dual s:b.eaths~ tips or fil~~nts taper slight 

~:r, ,.~h~ ,~~d. ~e~l'",b~in(!? .I"~Ul?-d~<J\a~ ,th~ , tip; 

YOIlI!:ng f'~laJllerit~ar~,l1.~~ b~~~-~I".eeI.1' older 

f~laments aI'.e ye~l?"<?I"~~~ve;.~la~t mas~ 
It 	 ' ,

growsattaohedt~.su,,?~~~~. _l?~~C?h.beside 

road 1/2", mile .:north _?t:' ,~~. M~;~ad.: 
b). 	Lyngba putealis lVI~~~a~nE3,.•~_," JJnbranohed 

filaments, w;th ~;r~_~J:l.e~~~_, .,eJC~,endi!1g 

beyond end oell on some fialments; oells 

8-11 x 3-8 miorons; filaments oonstrioted . - .. . - .......- .., 


at oross walls; end oell rounde4, not 
- • " •• -	 •••• " ••• , •• 'W 

oapitate. Ditoh east of dairy. 
'" . -- .,.~ - ~ 

0). Osoilla~()ria_agar<il?-ii Goln0n~.. Unbranohed 

filaments without sheiaths; oells 4-5 x 
.~ .- - _. ~. - "-". ,.. _. . ..". '. 

3~4~iorons;, very.gI'aI.1~late, w~thma:nY 

:vaouoles;. not c:onstr~c:~e~_. a~ ... oI7os~ ~a~ls, 

slightly tapered at tip of filament; end 
-. '".. 	 . -,' . .' . - .. ~."'''' " - -- .. - . . .... . 

o~J..l a~utely :t"()uI?-ciecl! ", Lake PIa oid. 

d). 	Osoillat?ri~, .0uI"v~~~p'~ B.· A. ~~ar<:lli." 

Filaments 8-10 miorons wide, oells 2-3 
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microns long; nQtconstr~~:t.ed at cross walls 
l,..A 

nor 	narrowed at tips ?~ '" ~;~~en~s,; end cell, 
' L.A 

rounded, not ca~itate; t~P.~,o~ ~!'~ments are 

slightly curved. Lake Placid. 

e) • ' Gscillatoria ~ormosa" B~ry. Gells 4-5 x 

3-5 microns; sli~t1.I.. cQn~~r.;c~ed at CJlX)SS 

walls; end cell rounde~; ends o~.~~~ronents 

slightly be~t. Ditch near road I mile' 

north o~ St. Meinrad. 
'. 	 _."." __ ""'_'~"'~'h ........ .. 


f).Oscillatoria geminata Meneghini. Unbranched 
, - ­

'~ilarnents; cells _2,•.?-4 x 2.S-~ microns; 

end cell rounded, notcapitate; constricted 
" " ­. 	 .. 

at cross walls. Bla~khawk Oreek. 
,.'" 	 .' "-" 

g). 	Oscillatoria grunowiana Gomcmt Val'. articu­
-	 • - ,» - • - .'. - .",. 

lata (Gardner) Drouet. Uells 3.0-3.3 x 
'" 	 '- ­

1.0 	-1.5 micron~; end cell rounded; slightly 
. .... " ~- ,.'" ,- ._....... ." .-" .. -~.- .. -,. 


constricted at cross walls. Earth in green­

house, biology~epartm~llt. 

h). 	Os~il~atoria, sanc~~ ~K~etz,~ng) Gomont .. 

Unbranched ~iaaments; cells 10-12 x 3-5 
- . . ~ . . .," - . 

microns; Sl~ghtly co~~t~;cted at cross 

walls;,~ranulate at cross walls; end cell 

rounded. Fish tank i~ biolo~ ~~boratory. 

i). 	Oscillatoria tenuis O. A. Agardh. Oells 
'" - ... -. --- . - - ." 

6,,:,,8, x 3-:-S, mi~,rons~_€!;ra~ul~te, ,alld _~li~tly 

constricted at cross walls; end cell rounded.( 
Earth in greenhouse. 
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j). 	Osoillatoria tenuis C. A. Agardh var. natans 

Gomont. Unbranohed filaments; cells 8-10 

x 3-5 miorons; oross VI~lls thi~k.~ slightly 

constrioted at oross walls. Ditch east o~ 

dairy. 

k). 	Phormidium B.lI/,biguum Gomont. Unb:fianohed .. 

filamen~s, thin gE)~~t~~ous sheath_; ~~lls 

4-6 x 1.5-3 microns; protoplasm granulate;
- - . - , .... - -- ... , .."., ..... ' . 

slightly oonstrioted at oell walls. Earth 
, <. , • - '. -,' -"'., • - " ••••••• - "~--." • 

in greenhouse, biology ~~pa~tm~n~. 

1). Phormidium f'avosum (Bory) Gomont. Cells . .. . - ­

5-7 	x 3-6,miorons~ g~~nu1.8.:~e.EJ.t.~r?~s walls; 
i, ­

end oe~l cap~ate; thin sheath on ~ilament. 

E~rth in greenhouse, biology department. 
. 	 ....-, ,.. ". . ...... ". - -­

b. 	Suborder Nostoohineae: filaments branohed or lJll ­

branohed; of same diameter throughout or attenuated . . -. - - - - . - -- - - ,-,- -' .. -,' . 

at 	apex; heterooysts and akinetes present. 
, - " - . 

1). 	Family Nostocaceae: triohomes unbranohed; of 

same diameter throughout; akinetes and hetero­

9ysts present.· 

a). Anab~ena variabilis Kuetzing. Unbranohed 

filaments;' oells ba~rel shape~; 4-5 x 3-6 

miorons!.h~t~r?oys~_s ~?~~! 6-.7 microns in 

diame1?er; akinetes el()!l~a~~~ 7-8 x 8-12 

~crons;.he~erooysts.l;I~parated from akinetes 

by several vegetative oells; sheath thin. 
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Jar of water sitting in greenhouse" biolgy 

department. 

2). FBm1ly Rlvulariaceae: tIJichomes attenuated at 
, ' . " 

at apex; heterocysts generally basal; akinetes 

present or not. 

a). Amphitbrix janthlna: (Montagne) Barnet and 
• , • * , • • ~.. - •• .,." ~ ... ~~. ~. ~ • 

o 
Fl~ault~ Oolcmy ma.de _u? .~~.,de~se, ,1,o~ler por­

t;on of closely compressed,cells.Qllcl. upp'~r 

portion of filaments; cells 1~2 x 1-2 microns; 
~.. ". . .. .. '"', ..~ ....... "'- ~ 


sheaths thin; ~nd of'filaments tapered. Fish 

pond behind abbey church. 
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vol. 52 (1942) P. 7 -- --- . - ­

17 	 ~ 
WIllIam A. Daily, liThe Chroococcaceae o~ .. QJ:.l~o, Kentucky,

and Indiana, n American Midland Naturalis,t., vol. 27 (1942) 
p. 636. 

18F. 	K. Daily, "The Characeae of Indiana," Butler University
Botanical Studies, vol. 11 (1953-54).p~ 5 . 

19M• 	 E. Britton and B. H. Smith, -"Some Aigae of the Lower 
Wabash Valley,"_Proceedings of ~.Indiana Academy.2f. 
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