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ABSTRACT 

One hundred and forty algal samples were collected from 5 2  

wet lands in eas tern S outh Dakota to address the following object ives : 

1 )  to invent ory the algae occurring i-n eastern South Dakota 

wet lands . 

2 )  to classify algal samples into wetland habitat types 

according to the wet land classificat ion system of Cowardin et al . 

( 1979 ) .  

3 )  to statist ically determine if the composition of algal popu

lat ions differed significa�t ly among different habitat types . 

4 ) to statistically determine if the taxa of algae obtained 

within the same habitat type dif fered according to dif ferences in pH , 

conductivity , alkalinity and sampling method . 

5 )  to determine the percent frequency of occurrence of algae in 

palus trine , lacus trine , and riverine habitats , and in all locations 

combined . 

Four hundred and twenty-six taxa of algae · were ident ified in 

this study . Two hundred (46 . 9% )  o f  the total were not previous ly 

reported from this region . Algae of the phyla Chlorophyta , Chrysophyta 

and Cyanophyta were mos t  abundant . Algae are lis ted according to habi

tat type , location , water chemis try ranges , and sampling methods to aid 

wet land biologist s . 

Each algal sample was classif ied int o  one of the 2 1  d if ferent 

wet land habitat' types as de f ined by Cowardin et al . ( 1 979 ) .  Seven of 

the 2 1  habitat types could be compared stat istically . All but one of 



the habitat type comparisons were significant ly different from each 

other in terms of the algae present • .  This sugges ts that the wetland 

c lassification system by Cowardin et al. ( 1979 )  has impli cations for 

algal populat ions . 

Selected water chemis try ranges and sampling methods were com

pared statistically within three habi tat types to determine if the taxa 

of algae sampled within the same habitat type differed according to 

different water chemis try ranges and sampling methods . The taxa of 

algae were significant ly different from each other in terms of conduc

t ivity and pH ranges , but not alkalinity ranges . Different sampling 

methods compared within a· specif ic habitat type also resulted in signi

f icantly different algae col lected . 

The mos t  common taxa as identified by percent frequency of 

occurrence , were·not res tricted to either lacustrine , palustrine , or 

riverine systems , but were found in all three . All taxa res tricted to 

a given system had low percent frequency , even within the habitat type 

to which they were res tric ted . 



INTRODUCTION 

Few bod ies of water or moist  spots  on the face of the earth are 

devoid of algae ; they are dis tributed almost  as widely as bacteria 

( Prescott  1 970 ) . Fuller and Tippo ( 1 954 ) es t imated that there are 

1 , 500 genera and 17,400 species of algae . 

· Algae are important , having both beneficial and det rimental  

characteris tics . Algae are part of  the base of  the food chain in 

aquatic ecosys tems and through photosynthesis provide dis solved oxygen 

necessary for life . Algae are·also indicators of water quality and can 

be used to moni to
.
r the trophic state or condition of lakes ( Taylor 

1979 ) . Bluegreen algae form nui sance blooms when nutrient s are plen

t iful , reducing water transparency,  thus making lakes unappealing for 

recreational act ivities . Decomposi t ion of these dense algal blooms 

causes a reduct ion in dis so lved oxygen under ice and this can lead to 

winter fish kills . 

Wet lands are lands where the water table is usually at or near 

the surface , or the land is covered by water ( Cowardin et al. 1 979 ) .  

Wet land sampling sites for this  study have one or more of the following 

attributes : 1 )  at least  periodically the land supports predominat ely 

hydrophytes ; 2 )  the subs trate is predominately undrained hydric soi l ;  

3). the substrate is non-soil  and i s  saturated with water or covered by 

sha llow water at some time during the growing season of each year 

( Cowardin et al. 1 979 ) . Although li terature exists for algal dis tribu

t ion in lacustrine wet lands ( prairie lakes , reservoirs ) ,  l ittle 

research has been done on dis tribution and habitat preference/sel·ect ion 
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of algae in riverine wet lands ( creeks , rivers , springs )  and palus trine 

wet lands (marshes, sloughs, ponds , fe�s ) .  In this study, all sampling 

locat ions including permanent lakes and rivers were cons idered 

wet lands . The lack of informat ion on algae in palustrine and riverine 

wet lands led to the ini t iation of this study . 

In order to use algae as a water quali ty monitoring tool, it is 

necessary to ident ify them and have information on their  dis tribut ion 

and habitat requirements ( Taylor 1979 ) . This study was conducted in 

ord.er to simplify the work of wet land ecologists  by providing lis t ings 

of frequently encountered algae in the wet lands they are managing . 

The objectives  of this  study were to : 

1 )  Inventory the algae occurring in eas tern South Dakota wet lands . 

2} Classify each sample of algae col lected into  a wet land habitat type 

according to·the wet land clas s if ication system.by Cowardin et al . 

( 1979 ) . 

3) �tatistically determine if the taxonomic composit ion of algal 

populations differed signif icant ly among different habitat types 

using the Chi-Square Tes t . 

4 ) Stat is tically det ermine if the taxa of algae sampled within the 

same habitat type differed according to diffe�ences in pH, 

conduct ivity, alkalinity and sampling methods , usin·g the Chi-Square 

Tes t . 

5) Determine percent frequency of occurrence of algae by : 

a )  locations sampled more than once pooled (n=52 ) ,  and separated 

( n=-60 ) 
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b)  lacus trine habitat  samples combined (n=84 ) 

c )  palus trine habitat samples combined (n=29 ) 

d )  riverine habitat samp les combined (n=27 ) 

6 )  Provide a lis t ing of algae according to : 

a )  locat ion 

b )  habi tat type 

c )  pH range 

d )  alkalinity range 

.e )  conduct ivity range 

f )  sampling method 



LITERATURE REVIEW 

The mos t  comprehens ive studies done on the dis tribution of algae 

in prairie lakes were by Hern et al . ( 1979 )  and Koth ( 1 981 ) . Hern et 

al . ( 1979 ) sampled 31 lakes in S outh Dakota as. part of the Nat ional 

Eutrophicat ion Survey in an ef fort to determine relat ionships be tween· 

algal characteri s t ics and trophic status of individual lakes. Koth 

( 1981 )  provided a li s t ing of algae from 100 lakes to provide a ranking 

system by which lakes can be evaluated for future res torat ion needs , 

and an evaluat ion of general  water quality and/or pol lut ion problems 

characteriz ing S outh Dakota lakes. 

Many localized studies which were not primari ly concerned with 

algal dis tribution, have li s ted algae found in prairie lakes of eas tern 

South Dakota .  Algae from Bit ter Lake were reported by Moore and 

Haertel ( 1 975) , and Thores on et al . ( 1976 )�  Algae from B lue D og Lake 

were li s ted by Moore and Haertel ( 1975) , Thores on et al . ( 1976 ) , and 

Haertel ( 1 977) . Nickum ( 1 9 70 ) , Hauber ( 1 971 ) , Moore and Haertel 

( 1975) , and Haertel ( 1 977 ,  1 979 ) i dent if ied the algae found in Lake 

Enemy Swim . Algae from Pickerel Lake were lis ted by Moore and Haertel 

( 1975) ,  Thoreson et al . ( 1976 ) and Haertel ( 1977 ,  1 979 ) . Medicine Lake 

algae were lis ted by Tipton et al . ( 1972 ) . Haerte l  ( 1 972 , 1 977 , 1 979 , 

1980 ) listed the algae found in Lake Cochrane . Lake Hendricks algae 

were invent oried by Haertel ( 1 972 , 1 979 )  and Haertel  and Jongsma 

( 1982 ) . Algae found in Lake Herman were lis ted by Nickum ( 1970 )  and 

Hauber ( 1 971 ) . Oak Lake algae were li s ted by Haert el and Jongsma 

( 1982 ) .  

- - --�------ �--�- �--;:..� 
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An extens ive s tudy by Hauptman ( 1 977 , unpubli shed ) li s ted the 

algae found in the southern B lack Hi lls. In his study, he sampled 

S tockade Lake, Bismarck L ake, Legion Lake , Center Lake, Horse  Thief 

Lake, Sheridan Lake, Sylvan L ake, G len E rin Dam, French Creek and I ron 

Creek . 

Sonneman et al. ( 1982 ) li s ted the algae found in Anderson P ond, 

a prairie pothole marsh in C lay County, South Dakota .  Graham ( 1 9 6 6 )  

listed the algae found in three farm ponds located in south-central 

South Dakota. Griffith ( 19 1 6 )  made a survey of all aquat ic organi sms 

in the James River near Huron, South Dakota. He included a lis t  of the 

genera he ident if ied. Bel l  ( 19 6 1 ) s tudied the algal flora of Gavins 

Point Res ervoir and the immediate area. He included a lis t  of the 

ident ified species of algae. 

- � - -�--------�--- -�- ��-·-



DESCRIPTION OF THE STUDY AREA 

The Coteau des Prairies is an ex tens ive , hilly , lake-dot ted gla

cial highland comprising all or part of 1 5  counties in eastern S outh 

Dakota ( Figure 1) . Mos t  of the surface geolo�y of the coteau reg ion is 

the result of subadvances of the late Wisconsin ice sheet which ended 

10,000�15 , 000 years ago. Surface deposits  are till of a relat ively 

impervious mixture of boulders , pebbles ,  sand , clay , and silt ( Hauber 

1 97 1 ) . 

The coteau region fal ls into two climatic categories. The 

extreme southern port ion of the cot eau is in the humid cont inental "A" 

category which has mean temperatures of 1 8 °  F to 260 F during the 

winter , and 7 1 ° F to 7 5 °  F during the summer (Gab , 1 979) .  The 

remainder of the coteau is in the category of humid cont inental "B " 

where the temperatures are somewhat lower and the growing season is 

shorter ( Gab , 1 97 9) .  Mean temperatures vary from 130 F to 19° F during 

the winter and from 680  F to 7 20 F in the summer. 

The average annual precipitation in the Coteau region increases 

in a southerly direction. The total annual precipitation is 2 1 . 7 6 

inches at Sioux Falls and 20 . 85 inches at Watertown ( Gab 197 9) . 

Land use in the �oteau region is dominated by agriculture and to 

a lesser extent , mining. Principle crops grown are alfalfa , wheat and 

corn ( Gab , 1 979) . Mining res ources are limited to non-metallic 

minerals such as sand , gravel and rock ( Gab , 1 979) .  

The Minnesota River Lowland i s  a relatively small glacial 

lowland comprising part of three count ies in northeas tern .South D�kota 
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( Figure 1) . The surface geology is also the result of the late 

Wisconsin glaciat ion . The climate and .land use are similar to  that of 

the coteau region . 
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Figure 1. The Coteau Des Prair ies 

DES 

PR IRIES 

and Mi nnesota River Lowland regions 

of South Dakota. Redrawn from Hogan; 

The Geography of South Dakota, 1976. 
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·LAND 



MATERIALS AND METHODS 

A) Collection 

One hundred and forty samples of algae were col lected from 5 2  

wetlands between May and October o f  1 983 . Two of the locations 

sampled were in the Minnesota River Lowland and these included Salt  

Lake ( Deuel County , 7 /2 7 /83) and Big  Stone Lake ( Grant County, 7 /6 /83) . 

The other 50 locations were in the Coteau Des Prairies region . Table . 1 

lists the names , dates , and counties of locations sampled withir the 
-· 

coteau region . Sampling locations were selected to provide a variety 

of different habitat types . This method was used to increase the 

chance of sampling a high diversity of the algal flora present . 

Most locations were sampled using three methods . Sample collec
� 

t ion involved one or two Wisconsin plankton net tows ( No .  2 5  net mesh 

size), one or two .aufwuchs samples, and on� or two water bottle 

samples . The size of the wetland determined whether one or two of each 

sample type was taken . The procedure for sampling with the plankton net 

was as follows : a four ounce bottle was fastene4 onto the end of the 

plankton net with a c-clamp . The net was then thrown about 3 m 

into the body of water and was allowed to submerge . The net was then 

retrieved to shore . The planktonic algae larger than net mesh siz e  

were concentrated in the sample bottle . The sample bottle was removed 

from the net and sealed . The aufwuchs collection involved picking up 

algae at tached to wood, plants, rocks and mud, then depositing the 

material into a sample bottle . The water bottle sample was col lected 

by filling a four ounce bottle with water . This method of col lec.t ion 



Table 1 .  List of names , dates and counties of wetlands sampled within the Coteau Des Prairies 
Region . · 

Name/Date 

1. East Oakwood Lake 
( 5/15/83-6/ 16/83) 

2 .  Unnamed Creek (Hidewoods) 
( 5/ 18/83 , 6/21/83) 

3. Oak Lake ( 5/18/83,6/21/83 , 
9/22/83 ) 

4 .  Fox Lake ( 5/18/83 , 6/2 1/83)  
5 .  Sediment Ponds (Lake Cochrane) 

( 5/18/83) 
6. Lake Cochrane ( 5/ 18/83 ) 
7. Big Coulee Creek (6/4/83 ) 
8 .  Unnamed Creek ( 6 /4/83 ) 
9 .  Seepage (Un . Creek) (6/4/83 ) 

10. Unnamed Spring (6/4/83) 
11. Big Springs Creek (6/4/83 ) 
12 . Big Spring (6/4/83 ) 
13. Fen (Big Springs) (6/4/83 ) 
14 . Cobb Creek (6/8/83 ) 
15. Unnamed Spring (Feeds Cobb Cr) 

( 6/8/83 ) 
16. West Branch Lac Qui Parle R .  

( 6/8/83 , 8/31 /83) 
17 . Lake Goldsmith ( 6/ 16/83 ) 
18 . Moe Slough (6/16/83 ) 
19. Deer Creek ( 6 /21/83) 
20. Fish Lake ( 6/21/83) 
21 . Thisted Lake ( 6/22/83 ) 
22 . Unnamed Marsh ( 6/22/83 ) 
23 . Spirit Lake ( 6/22/83 ) 

County 

Brookings 

Brookings 

Brookings 

Deuel 
Deuel 

Deuel 
Roberts 
Roberts 
Roberts 
Roberts 
Roberts 
Roberts 
Roberts 
Deuel 
Deuel 

Deuel 

Brookings 
Brookings 
Brookings 
Deuel 
Kingsbury 
Kingsbury 
Kingsbury 

Name/Date 

24 . Lake Agnew ( 6 /22/83 ) 
25 . Lake Osceola ( 6/22/83 ) 
26. Lake Pelican ( 7 /5/83 ) 
27. Lake Kampeska ( 7 /5/83 ) 
28 . Goose Lake ( 7 /5/83 ) 
29. Clear Lake ( 7 /5/83 ) 
30. Unnamed Marsh ( 7 /5 /83 ) 
31 . Lake Poinsett ( 7 /5/83 , 8 / 1 6/83 ) 
32. Badger Lake ( 7 /5/83 ) 
33. Big Sioux River ( 7 /27 /83 ) 
34. Lake Campbell ( 7 /27/83 , 10/7 /83 ) 
35. Clear Lake ( 7 /27 /831 ) 
36. Rush Lake ( 7 /27 /83 
37. Lake Alice ( 7 /27 /83 ) 
38. Lake Badus ( 8/7 /83 ) Lake 
39 . Lake Herman ( 8/7 /83 ) 
40 . Lake Madison ( 8/7 /83 ) 
41. Long Lake ( 8/7 /83 ) 
42. Lake Albert ( 8/16/83 ) 
43. Lake Marsh ( 8/16/83 ) 
44. Mud Lake ( 8/1 6/83 ) 
45. Unnamed Lake (Reinhart WPA) 

(8/ 1 6/83)  
46. Cherry Lake ( 8/16/83 
47 . School Lake ( 8/31/83 ) 
48 . Round Lake ( 8/3 1/83)  
49. Unnamed Lake ( 8/31 /83 ) 
50. South Coteau Lake ( 8/31/83 ) 

County 

Kingsbury 
Kingsbury 
Coding ton 
Coding ton 
Coding ton 
Hamlin 
Coding ton 
Hamlin 
Kingsbury 
Brookings 
Brookings 
Deuel 
Deuel 
Deuel 
Lake 
Lake 
Lake 
Lake 
Kingsbury 
Hamlin 
Clark 
Clark 

Clark 
Deuel 
Deuel 
Deuel 
Deuel 

1-' 
0 



1 1  

was �sed to sample the algal flora smaller than the no . 25  net mesh 

size . Half of the samples were preserv�d with Lugol ' s  solution for 

later identification and the other half  was returned to the lab for 

immediate identification of algal forms that did not preserve well .  

The above sampling methods were used to provide a represent ive sample 

of microhabitats where algae grow • 

. Water chemistry data were also collected at 37 locations . 

Surface water samples were obtained in a one liter bottle , each sample 

being collected approximately 3 em be low the surface . From this one

liter sample , three 50 ml subsamples were analyzed separately for pH , 

conductivity and alkalinity . PH readings were measured using a Sargent 

Welch Model P . B . L .  pH meter . Conductivity readings were measured in 

micromhos/ cm . using a Y . S . I . Model 3 3  S-C-T Meter . Total alkalinity in 

mg/1 CaC03 was determined by titration to a pH of  4 . 5 using 1 . 600 + 

0 . 005 N sulfuric acid and a Hach digital titrator calibrated for 100 ml 

samples . Most water samples were relatively high in alkalinity . In 

order to conserve acid , 50 ml samples were tested . Total alkalinity 

values based on the 50 ml samples were then doubled to ad just the 

values . 

Values for pH , conductivity and alkalinity were divided into 

ranges as shown in Table · 2 .  PH valuea. were divided into· three ranges 

by the author based on breaks between the ·100 values measured . 

Conductivity values were divided into three ranges following C oward in 

et al . (1979) . Alkalinity values were divided into four ranges by the 

author ,  again based on breaks between the 100 values measured . 



Table 2 .  Water chemistry ranges . 

H 

1 )  7 . 2 - 7 . 5 ( circumneutral)  
2 )  7 . 7 - 8 . 3  ( alkaline ) 
3) 8 . 5 - 9. 2 ( very alkaline) 

Conductivity (micromhos/cm) 

1 )  630 - 768 ( fresh) 
2 )  850 - 6 , 000 ( oligosaline ) 
3 )  34 , 000 { polysaline ) 

Alkalinity (mg/ 1 CaC03)  

1 )  41  - 76  ( very low alkalinity)  
2 )  140 � 195 ( low alkalinity) 

· 3) 218  - 298 (medium alkalinity)  
4)  343 - 48 7 ( high alkalinity)  

12  
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Addi tional field notes·recorded at each location to  aid in 

wetland classif ication included substrate type, presence or absence of 

emergent vegetation, and presence or absence of submerged and floating 

vascular plants . Specif i c  locat ions of plankton net tow, aufwuchs, and 

water bottle samples were also recorded . 

B) Examination 

An O lympus Model CH compound microscope was used whi le iden-

t ifying the algae . Four hundred power ( 400x) was sufficient for iden-

t ification in most cases . Smaller forms were identif ied under 1000x 

oil emersion . For taxonomic purposes, algal dimensions had to be 

measured . This was accomplished using a 1 . 0 mm2 grid located within 

the eyepiece, which was ca librated with a 2 . 0 mm stage micrometer . 

Measurements as precise as 2 microns could be de termined under oi l 

emersion . Iodine was used to detect the �resence of starch which turns 

purplish to black when stained . This test is usually positive for 

green algae . 

All algae identified in this study were classified following 

Prescott ( 1970) with the exception of algae in the family 

Chroococcaceae which were classified following Drouet ( 1 959) .  Each 

alga was identified to the lowest possible taxonomic level . In most 

cases identification was to the species level . An attempt was made to 

find and identify all of the algal forms in each sample bottle . Forms 

were often observed which could not be ident ified to genus . 

Abbreviated descriptions were used to keep record of these ( e .g .  pen-

nate diatom, bluegreen alga, etc . ) .  

410449 

SOUT 0 A ST T U lV 1 



14 

A variety of taxonomic keys were used .  Manuals by P rescot t 

( 1962 , 1970), Smith ( 1 950) ,  Tiffany and. Brit ton ( 1971) ,  and Ward and 

Whipple ( 1959) , proved to be most  useful for Chrysophyta , Cyanophyta 

and Chlorophyta. The manuals of W·eber ( 1971)  �nd Patrick and Reimers 

( 1966) were most useful for diatoms . 

C) Classification of Wetlands 

Each samp le of algae was classified into a habitat type on the 

basi.s of the samp ling site , according to Cowardin et al . ( 1979 ) .  

Cowardin ' s  system is structured around a combinat ion of ecological , 

biological , hydrological and subs trate characteristics which permits 

universal use across the United S tates . The system proceeds in a 

hierarchical manner start ing with system and proceeds through sub

system , class , and subclass . Mod ifying terms such as water regime , 

water chemistry and special modif iers are used to provide addi tional 

level of detai l .  

Tables 3 ,  4 and 5 g ive the classif icat ion hierarchy and 

modifying terms used in this study for riverine , lacustrine , and 

palustrine systems . Table 6 lists the 2 1  different habitat types 

sampled in this study and the number of algal samples col lected 

within each type. Table . 7 l ists the sampling method used , habi tat 

type , number and water chemistry ranges for each sample collected 

from 60 wet lands . 



Table 3 .  Classification hierarchy and modifying terms for riverine systems. 

System Riverine 

t r- I I 
Subsystem Lower Perennial · Upper Perennial Intermittent 

Class 

Subclass 

Unconsolidated Bottom Unconsolidated Bottom 
Rock Bottom 

1 )  Sand/mud 1 )  Cobble/Gravel 
2 )  Sand/Mud 
3 )  Rubble 
4 )  Bedrock 

Modifying Terms 

Water Regime 

1 )  Intermittently 
Exposed 

2 )  Saturated 
3 )  Permanent 

Water Chemistry 

1 )  Conductivity 
2 )  pH 
3 )  Total Alkalinity 

Streambed 

1 )  Rubble 

...... 
VI 



Table 4 .  

System 

Subsystem 

Class 

Subclass 

Classification hierarchy and modifying terms for lacustrine systems. 

Lacustrine 

I . 

I 
I 

Limnetic Littoral 

Ope.n Water 
I I I I . I I 

Rock Bottom · Unconsol . Aquatic Unconsol . Open Water 

1 )  Unknown 
Bottom 

1 )  Rubble 

Water Regime 

1 )  Intermittently 
Exposed 

2) Permanent 

Bottom Bed Shore 

1 )  Mud 
2) Cobble/ 

Gravel 
3 )  Sand 

MODIFYING TERMS 

Water Chemistry 

1 )  Conductivity 
2 )  pH 
3 )  Total Alkalinity 

1 )  Floating 
Vascular 

1 )  Mud 

Special Modifiers 

1 )  Impounded 

1 )  Unknown 
Bottom 

� 
0'\ 



Table 5. Classification hierarchy and modifying terms for palustrine systems . 

System PALUSTRINE 

(No Subsystem) 

Class Emergent Unconsolidated Moss!Lichen Scrub/Shrub 

Subclass 

Bottom 

1 )  Persistent 1 )  Sand/Mud 1 )  Moss 

Water Regime 

1 )  Intermittently 
Exposed 

2 )  Permanent 
3 )  Saturated 
4 )  Seasonally 

Flooded 

MODIFYING TERMS 

Water Chemistry 

1 )  Conductivity 
2 )  pH 
3 )  Total Alk . 

1 )  Broad Leaf 
Decid . 

Special Modifiers 

1 )  Diked 

Aquatic 
Bed 

1 )  Floating 
Vascular 

t--' 
....... 



Table 6. List .of 21 different habitat types classified, and the number of algal samples within each type. 

Habitat System Subsystem Class Subclass Water Regime· Special If 
II Modifiers SamEles 

1* Lacustrine Littoral Rock bottom Rubble Intermittently exposed --------- 20 
2* Lacustrine Littoral Unconsolidated Sand Intermittently exposed --------- 17 

bottom 
3 Lacustrine Limnetic Open water Unknown bottom Permanent --------- 1 
4 Lacustrine Littoral Open water Unknown bottom Intermittently exposed --------- 1 
5* Lacustrine Littoral Aquatic bed Floating vascular Intermittently exposed --------- 9" 
6* Lacustrine Littoral Unconsolidated Mud Intermittently exposed --------- 22 

bottom 
7* Lacustrine Littoral Unconsolidated Gravel/cobble Intermittently exposed --------- 10 

bottom 
8 Lacustrine Littoral Unconsolidated Gravel/cobble Permanent --------- 1 

bottom 
9 Lacustrine Littoral Unconsolidated Mud Intermittently exposed --------- 3 

shore 
10 Palustrine -------- Unconsolidated Sand/mud Intermittently ��posed Diked 2 

bottom 
11 Palustrine -------- Aquatic bed Floating vascular Intermittently exposed Impounded 4 
12 Palustrine -------- Scrub/schrub Broad leaf deciduous Seasonally flooded --------- 1 
13* Palustrine -------- Emergent wetland Persistent Intermittently exposed --------- 20 
14 Palustrine -------- Emergent wetland Persistent Permanent --------- 1 
15 Palustrine -------- Moss/lichen Moss Saturated --------- 1 
16 Riverine Lower Unconsolidated Sand/mud Permanent --------- 3 

perennial bottom 
17 Riverine Upper Unconsolidated Sand/mud Intermittently exposed --------- 6 

perennial bottom 
18* Riverine Upper Unconsolidated Gravel/cobble Intermittently exposed --------- 13 

perennial bottom 
19 Riverine Intermittent Streambed Rubble Saturated --------- 1 
20 Riverine Upper Rock bottom Rubble Permanent --------- 2 

perennial 
21 Riverine U�per Rock bottom Bedrock Permanent --------- 2 

p ennial 

*Habitat types analyzed statistically using Chi-square test. 

"""'"' 
00 



Table 7 .  List of sampling methods used, habitat type number, and water chemistry ranges for each 
sample -collected from 60 wet lands ( See Table 2 for description of water chemistry ranges 
and Table 6 for description of habitat types . ) .  

Location 

East Oakwood Lake 

Un .  Cr . (Hidewoods) 

Oak Lake 

Fox Lake 

Sed . Ponds 
(L . Cochrane) 

Lake Cochrane 

Big Coulee Creek 

Unnamed Creek 

Seepage (Un .  Cr . )  

Unnamed Spring 

Big Springs Creek 

Sampling 
Method 

w . B . s . 

Tow 
Tow 
Aufwuchs 
Aufwuchs 

Tow 
Aufwuchs 

Tow 
Aufwuchs 

Tow 
Aufwuchs 

Tow 
Aufwuchs 

Tow 
Aufwuchs 

Aufwuchs 

Aufwuchs 

Aufwuchs 

Tow 
Aufwuchs 

Habitat 
Type # pH Conductivity 

13 

17 
17 
17 
17 

6 
6 

7 
7 

10 
10 

8 
14 

18 
18 

18 

19 

20 

18 
18 

Very alkaline 
Very alkaline 

Oligosaline 
Oligosaline 

Alkalinity 

Med . alkalinity 
Med . alkalinity 

� 
\0 



Table 7. (continued) 

Sampling Habitat 
Location Method T�pe II EH Conductivity Alkalinity 

Big Spring Aufwuchs 21 
Aufwuchs 21  

Fen ( Big Springs) Aufwuchs 15  

Cobb CR Tow 18 
Aufwuchs 18 

Unnamed Spring Aufwuchs 20 
(Feeds Cobb Cr . )  

w. Br . LacQui Parle Tow 18 
River Aufwuchs 18 

Lake Goldsmith Tow 1 
Aufwuchs 1 
Tow 6 
Aufwuchs 13 

E .  Oakwood Lake Tow 6 
Aufwuchs 13 

Moe Slough Tow 13 
Aufwuchs 13 

Un . Cr . (Hidewoods) Tow 17 Alkaline Oligo saline Med . alkalinity 
Aufwuchs 17 Alkaline Oligosaline Med . alkalinity 

Deer Cr . Tow 13 Circumneutral Oligosaline Med . alkalinity N 
Aufwuchs 13 Circumneutral Oligosaline .Med . alkalinity 0 



Table 7. (continued) 

Sampling Habitat 
Location Method Type II pH Conductivity Alkalinity 

Fox Lake Tow 7 Alkaline Fresh Med. alkalinity 
Aufwuchs 7 Alkaline Fresh Med . alkalinity 

Fish Lake Tow 1 . Alkaline Oligosaline Low alkalinity 
Aufwuch 1 Alkaline Oligo saline Low alkalinity 

Oak Lake Tow 6 Very alkaline Fresh Low alkalinity 
Aufwuchs 6 Very alkaline Fresh Low alkalinity 

Thisted Lake Tow 7 Very alkaline Oligosaline Med . alkalinity 
Aufwuchs 7 Very alkaline Oligosaline Med . alkalinity 

Un . marsh w.B.s. 12 Circumneutral Oligosaline High alkalinity 
Aufwuchs 13 Circumneutral Oligosaline High alkalinity 

Spirit Lake Tow 7 Very alkaline Oligosaline High alkalinity 
Aufwuchs 13 I Very alkaline Oligosaline High alkalinity 

Lake Agnew Tow 11  Very alkaline Oligosaline Med. alkalinity 
Aufwuchs 11  Very alkaline Oligo saline Med . alkalinity 

Lake Osceola Tow 11 Very alkaline Fresh Low alkalinity 
Aufwuchs 11  Very alkaline Fresh Low alkalinity 

Lake Pelican Tow 6 Very alkaline Fresh Med . alkalinity 
Aufwuchs 6 Very alkaline Fresh Med . alkalinity 

Lake Kampeska Tow 2 Very alkaline Fresh Med . alkalinity 
Aufwuchs 2 Very alkaline Fresh Med . alkalinity N 

� 

Goose Lake Tow 6 Alkaline Oligosaline High alkalinity 
Aufwuchs 13 Alkaline Oligosaline High alkalinity 



Table 7 .  (continued ) 

Sampling Habitat 
Location Method Type II pH Conductivity Alkalinity 

Clear Lake Tow 2 Very alkaline Fresh Med . alkalinity 
(Hamlin Co . )  Aufwuchs 2 Very alkaline Fresh Med . alkalinity 

Un . Marsh Tow 13 Alkaline Oligosaline High alkalinity 
Aufwuchs 13 Alkaline Oligosaline High alkalinity 

Lake Poinsett Tow 2 

Badger Lake Tow 1 
Aufwuchs 1 

Big Stone Lake w . B . s .  3 

Big Sioux River Tow 16 Alkaline Fresh Med . alkalinity 
Aufwuchs 16 Alkaline Fresh Med . alkalinity 
w . B . s .  16 j Alkaline Fresh Med . alkalinity 

I 

Lake Campbell Tow 2 Alkaline Oligosaline Low alkalinity 
Aufwuchs 2 Alkaline Oligosaline Low alkalinity 
W . B . S .  2 alkaline Ologisaline Low alkalinity 

Lake Campbell w .B . s . 4 

Clear Lake Tow 7 Alkaline Fresh Low alkalinity 
(Deuel Co . )  Aufwuchs 7 Alkaline Fresh Low alkalinity 

W .B . S . 7 Alkaline Fresh Low alkalinity 

Rl,lsh Lake Tow 5 Very alkaline Oligosaline Very low alkalinity 
W . B . S .  5 Very alkaline Oligo saline Very low alkalinity N 
Aufwuchs 13 Very alkaline Oligo saline .Very low alkalinity N 



Table 7 .  (continued ) 

Sampling Habitat 
Location Method Type II pH Conductivity Alkalinity 

Salt Lake Tow 9 Very alkaline Polysaline Med . alkalinity 
Aufwuchs 9 Very alkaline Polysaline Med . alkalinity 
W. B . S .  9 Very alkaline Polysaline Med . alkalinity 

Lake Alice Tow 2 Alkaline Oligosaline Med. alkalinity 
Aufwuchs 2 Alkaline Oligosaline Med. alkalinity 
W. B. S . 2 Alkaline Oligosaline Med. alkalinity 

Lake Badus Tow 1 Very alkaline Oligo saline Low alkalinity 
Aufwuchs 1 Very alkaline Oligo saline Low alkalinity 
w. B . s. 1 Very alkaline Oligosaline Low alkalinity 

Lake Herman Tow 1 Very alkaline Oligo saline Med. alkalinity 
Aufwuchs 1 Very alkaline Oligosaline Med . alkalinity 
w. B. s. 1 Very alkaline Oligo saline Med . alkalinity 

I 

Lake Madison Tow 2 Very alkaline Oligosaline Low alkalinity 
Aufwuchs 2 Very alkaline Oligosaline Low alkalinity 
w. B. s. 2 Very alkaline Oligosaline Low alkalinity 

Long Lake Tow 5 Alkaline Oligosaline Low alkalinity 
Aufwuchs 5 Alkaline Oligosaline Low alkalinity 
w . B . s .  5 Alkaline Oligo saline Low alkalinity 

Lake Albert Tow 1 Very alkaline Oligosaline Med . alkalinity 
Aufwuchs 1 Very alkaline Oligosaline Med . alkalinity 
W. B. S. 1 Very alkaline Oligosaline Med. alkalinity 

N 
w 



Table 7 .  ( continued) 

Sampling Habitat 
Location Method TrEe II pH Conductivity Alkalinity 

Lake Poinsett Tow 2 Circumneutral Oligo saline Med . alkalinity 
Aufwuchs 2 Circumneutral Oligo saline Med . alkalinity 
w . B . s .  2 Circumneutral Oligosaline Med . alkalinity 

Lake Marsh Tow 6 Very alkaline Oligo saline Very low alkalinity 
Aufwuchs 6 ·very alkaline Oligosaline Very low alkalinity 
W . B . S .  13 Very alkaline Oligosaline Very low alkalinity 

Mud Lake Tow 5 Alkaline Oligosaline High alkalinity 
Aufwuchs 5 Alkaline Oligosaline High alkalinity 
w . B . s . 13 Alkaline Oligo saline High alkalinity 

Un . Lake (Reinhart Tow 5 Circumneutral Oligosaline Med . alkalinity 
W . P .A . )  Aufwuchs 5 Circumneutral Oligosaline Med . alkalinity 

w . B . s . 13 Circumneutral Oligo saline Med . alkalinity 

Cherry Lake Tow 6 Very alkaline Fresh Low alkalinity 
Aufwuchs 6 I Very alkaline Fresh Low alkalinity 
W . B . S . 13 Very alkaline Fresh Low alkalinity 

School Lake Tow 6 Very alkaline Fresh Low alkalinity 
Tow 6 Very alkaline Fresh Low alkalinity 
Aufwuchs 6 Very alkaline Fresh Low alkalinity 
Aufwuchs 6 Very alkaline Fresh Low alkalinity 

Round Lake Tow 6 Very alkaline Fresh Low alkalinity 
Tow 6 Very alkaline Fresh Low alkalinity 
Aufwuchs 6 Very alkaline Fresh Low alkalinity 
Aufwuchs 6 Very alkaline Fresh Low alkalinity N 

+:--



Table 7 .  (continued) 

Sampling Habitat 
Location Method Type II 

Un . Lake W . B . S . 13 
W . B . S .  13 
Aufwuchs 13 

So . Coteau Lake Tow 1 
Tow 1 
Aufwuchs 1 
Aufwuchs 1 
w . B . s .  1 

w .  Branch . Lac Qui Tow 18 
Parle River Aufwuchs 18 

Aufwuchs 18 
w . B . s .  18 

Oak Lake Aufwuchs 6 

pH Conductivity 

Very alkaline Fresh 
Very alkaline Fresh 
Very alkaline Fresh 

Alkaline Fresh 
Alkaline Fresh 
Alkaline Fresh 
Alkaline Fresh 
Alkaline Fresh 

Alkaline Fresh 
Alkaline Fresh 
Alkaline Fresh 
Alkaline Fresh 

Alkalinity 

Med . alkalinity 
Med . alkalinity 
Med . alkalinity 

Low alkalinity 
Low alkalinity 
Low alkalinity 
Low alkalinity 
Low alkalinity 

Med . alkalinity 
Med . alkalinity 
Med . alkalinity 
Med . alkalinity 

N 
VI 



D ) Statistical Analysis 

1 )  Chi-Square Test 

26 

A Chi-square test involving two-way contingency tables was used 

in this study . The two-way table is the most common tabular presen

tation of discrete data ( Steel and Torrie 1980 ). Discrete data are 

concerned with the presence or absence of a character , that character , 

in this . case , being specific taxa of algae . A minimum of five replica

t ions for each alga was required to use that alga in the contingency 

tables . The two-way table involved comparing the taxonomic composition 

of algae within various habitat types , water chemistry ranges ,  and 

sampling methods to test for significant differences . The levels of 

significance used in statistical tests was at the .OS and . 01 levels . 

S even habitat types included sufficient replications for 

Chi-Square comparisons . The following habitat types were compared : 1 )  

lacustrine , l ittoral , ro�k bottom , rubble , intermittently exposed ; 2) 

lacustrine , littoral , unconsolidated bot tom , sand , intermittently 

exposed ; 5 )  lacustrine , littoral , aquatic bed , floating vascular ,  

intermittently exposed ; 6 )  lacustrine , lit toral , unconsolidated bottom ,  

mud , intermittently exposed ; 7)  lacustrine , littoral , unconsolidated 

bottom , gravel/cobble , int ermittently exposed ; 13) palustrine , emergent 

wetland , persistent , intermittently exposed ; 18 ) riverine. , upper peren

nial , unconsolidated bottom, g ravel /cobble , intermittently exposed . 

Table 8 l ists the span of dates algal samples were collected , and the 

number of algal samples for each habitat type that were compared 

s tatistically . 



Table 8 .  Span of dates and number  of samples for habitat types that 
were compared statis t ically . 

Habitat type 

Habitat 1!1 6/16/83  6/ 2 1/83 7/5/83  8/7/83 8/16/83  8/3 1/83  20  

Habitat 1!2 7 / 5/83 7 /27 /83 8/7 /83 8/ 16/83 17  

Habitat '1!5 7 /27 /83 8/7 /83 8/16 /83  9 

Habitat ·1!6 5/18/83 6/ 16/83  6/ 2 1 / 83 7/5 /83 8/1 6/83 8/31/83 2 2  
9 /22 /83 

Habitat 1!7 5 /18 /83  6/2 1 /83 6/2 2/83  7/2 7/83 10 

Habitat 1113  5 / 15/83  6/ 1 6 /83  6/ 2 1/83  6/22/83 7/5 /83 7/27 /83 20 
8/16/83  8/31 /83  

Habitat 1118  6/4/83 6/8/83  8/3 1 /83  13 

Legend : 

Habitat II System Subs�s tem Class Subclas s 
1 Lacustrine Lit toral Rock bot tom Rubble 
2 Lacus trine Littoral Unconsolidated Sand 

bot tom 
5 Lacustrine Lit toral  Aquatic bed Float ing 

vas cular 
6 Lacus trine Lit toral Unconsolidated Mud 

bot tom 
7 Lacustrine Lit toral  Unconsolidated Gravel/  

bot tom cobble 
1 3 Palus trine -------- Emergent Pers is tent 

wetland 
18 Riverine Upper Unconsolidated Gravel/  

perennial bottom cobble 

Habitat I! Water re�ime SEecial modifier 
1 Intermittently exposed 
2 Intermittently exposed 
5 Intermittently exposed 
6 Intermi t tently exposed 
7 Intermittently exposed 

13 Intermittent ly exposed 
18 Intermit tent ly exposed 

27 
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Two habitat types contained sufficient rep licat ions for 

Chi-Square compari son of water chemis try .parameters within specific 

habitat types . Habitat types 1 ( lacus trine , littoral , rubble ) and 2 

( lacus trine , littora l ,  sand ) were pooled as previous Chi-Square com

paris ons by habitat indicated they were not significant ly different . 

Six chemical parameters could be compared within these pooled habitats 

( Table 9 .) . Habitat type 13  ( palus trine , emergent wet land , pers is tent ) 

included sufficient replication for comparison of two chemical parame

ters ( Table 9 ) . 

Two habitat types contained sufficient rep licat ion for 

Chi-Square comparison of sampling methods within specific habitat 

types . In habitat types 1 and 2 pooled , all three methods were com

pared ( Table 9 ) , and in habitat type 6 ( lacus trine , littoral , mud ) , two 

sampling methods could be compared ( Table 9 ) . 

2 )  Percent Frequency of Occurrence 

The percent frequency of occurrence of all algal taxa was deter

mined to provide information on which taxa were common or rare . The 

percent frequency of algae was de termined ·by locations combined using 

two methods .  Locat ions sampled more than once were pooled (n=52 ) and 

separa ted (n=60 ) . Percent . frequency was also determined for lacus trine 

habitat sample s combined (n=84 ) ;  for palus trine habitat samples combined 

(n=29 ) ;  and for riverine habitat samples combined (n=27 ) .  An example 

of how percent frequency was calcula ted for Synedra ulna by locat ions 

combined is as follows : Synedra ulna was found in 54 out of 60 loca

t ions , thus it occurred in 90 . 0% of all locat ions sampled . 
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Table 9 . Span of  dates and number of  samples for water chemis try 
parameters and sampling methods that were compared s tat is
tically within habi tat types ( see table 2 for definit ion of 
water chemistry parameters and table 6 for comple te  
des cription of habitat types . ) .  

Habitat 1 and 2 pooled ( lacustrine, lit toral ; rubble and sand bot tom 
pooled ) . 

Parame ter 

Tow Sample 

Aufwuchs 1 

Water 
Bot t le 1 

Cond . 1 
(Fresh) 

Cond . 2 
(Oligosaline ) 

pH 2 
(Alkaline )  

pH 3 ( Very 
alkaline ) 

Alkalinity 2 
(Low) 

Alkalinity 3 
( Medium ) 

Dates  

6/ 16/83 , 6 / 2 1 /83 , 7 /5 /83 , 7 /27 /83 , 8 / 16/83 , 
8 /31 /83 

6/1 6/83 , 6 /2 1 /83 , 7 /5 /83 , 7 /27 /83 , 8/7 /83 , 
8 / 1 6/83 , 8 / 3 1 /83 

7/27/83 , 8 / 7 / 8 3 , 8 / 16/83 , 8/31 /83 

7 /5/83 , 8 / 3 1 /83  

6 /21 /83 , 7 /2 7 /83 , 8 /7 / 83 , 8 / 1 6 /83 

6/21 /83 , 7 /2 7 /83 , 8 /31 /83 

7 /5/83 , 8 / 7 /8 3 , 8 / 16/83  

6 /21/83 , 7 / 27 /83 , 8 / 7 /83 , 8/31/83 

7 /5/83 , · 7 / 2 7 /83 , 8 / 7 /83 , 8 / 1 6 /83 

Habitat 1 3  ( Palustrine, emergent wet land, pers istent ) .  

Parameter 

Alkalinity 3 
(Medium) 

Alkalinity 4 
(High) 

Dates 

6/22/83 , 7 /5 / 83 , 8 / 1 6 /83 

6/21 /83 , 8 / 3 1 /83  

II 
Samples  

15  

14  

8 

9 

23  

13  

16 

16 

16 

II 
Samples 

6 

6 



Table 9 .  ( continued ) 

Habitat 6 ( lacustrine , littoral , mud ) . 

Parameter 

Tow Sample 

Aufwuchs 

Dates 

5/18/83 , 6 / 1 6 /83 , 6 / 2 1 /83 , 7 /5 /�3 , 8 / 16 /83 , 
8/31/ 83 

5/18/83 , 6 /2 1 /83 , . 7 /5 / 83 , 8 /3 1 /83 , 9 / 22 /83 

30 

Samples 

12  

7 
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3 )  Sorensen ' s  I ndex o f  Similarity 

Sorensen ' s  Index of S imilarity was used to express mathemati-

cally the degree of change in algal floras from the same locat ion 

sampled on more than one dat e . The Index of Similarity was calculated 

from the following formula ( source : Muel ler-Dombois and Ellenberg , 

1974 ) : 

IS = C x 1 00 or 
lh ( A+B) 

2 C  X 100 
A+B 

C • number of taxa common to the two dates sampled . 

A • total number of taxa found on date 1 .  

B = total number of taxa found on date 2 .  

Percent values closer to zero indicate dissimilarity or a 

greater change and percent values closer to 100% indicate similari ty or 

lit t le change . 
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RESULTS 

A) Description of the algal flora 

1 )  Taxonomic groups encountered 

A total of 426  taxa of algae were identif ied in this study . 

Representatives of all phyla were found excluding the phyla Rhodophyta  

( red algae ) and Phaeophyta ( brown algae ) . The phyla Chlorophyta  ( green 

algae ) , Chrysophyta ( yellow brown algae ) , and Cyanophyta { bluegreen 

algae) dominated the algal flora in this region . 

Of the total taxa encountered , 97 . 6% belonged to only three 

phyla . These phyla include _ Chlorophyta ( 44 . 6% ) , Chrysophyta ( 39 . 2% )  

and Cyanophyta ( 13 . 8% ) . Other phyla encountered included Euglenophyta 

( 1 . 2% ) , Pyrrophyta ( 0 . 7% ) , Cryptophyta ( 0 . 2% ) , and Chloromonadophyta 

( 0 . 2% ) . 

The order Chlorococcales were the predominant group within phy-

lum Chlorophyta ( 63 . 1 % ) . This order was primarily represented by the 

genera Tetraedron , Ankistrodesmus , Oocys tis , Scenedesmus , and 

Pediastrum . The order Zygnematales was also well represented and was 

dominated by the desmids ,  primarily Closterium , Cosmarium , and 

Staurastrum . 

The diatoms ( orders Centrales ,  Pennales )  were the predominant 

group within phylum Chrysophyta ( 95 . 2% ) . These were represented pri-
. I 

marily by the genera Melo sira , Fragilaria , Synedra , Caloneis , Navicula , 

Gomphonema , Cymbella , Nitzschia , and Surirella . 

The order Osci lla toriales were the predominant group within the 

phylum Cyanophyta ( 59 . 3% ) . Thi s  order was primarily represented  by the 
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" 
genera Lyngbya , Oscillatoria , and Spirulina . The order Chroococcales 

was also abundant and represented by the genera Agmenellum , Anacys tis , 

and Gomphosphaeria . 

Table 10 summarizes the numbers of taxa encountered within the 

algal divisions . Appendix A lists the taxa of algae identified in this 

survey following the clas sification sys tems of Prescott ( 1 970 ) and 

Drouet ( 1959 ) . Appendix B lists the algae identified in this study by 

the author who previously identified the same taxa in South Dakota . 

2 )  Percent frequency of occurrence 

a )  In all locations combined 

The most  common taxa found in all locations combined (n=52  or  

na60 ) , depending on  whether locations sampled more than once were pooled 

or separated) were as follows : Synedra ulna ( 96 . 1 % , 90 . 0% ) , Gomphonema 

olivaceum (92 . 3% , 83 . 3% ) , Oscillatoria spp . ( 75 . 0% , 7 1 . 6% ) , Amphora 

ovalis ( 7 3 . 08% , 66 . 6% ) , Nit z s chia spp . ( 7 1 . 0% , 63 . 3% ) , Fragilaria spp . 

( 67 . 3% ,  63 . 3 % ) , Navicula spp . ( 67 . 3 % , 6 1 . 6% ) , Anabaena spp . ( 67 . 3% , 

60 . 0% ) , Pinnularia spp . ( 6 3 . 5% ,  60 . 0% ) , Scenedesmus quadricauda var . 

longispina ( 63 . 5% ,  56 . 6% ) , Epithemia turgida ( 63 . 5% , 55 . 0% ) , 

Rhoicosphenia curvata ( 59 . 6% , 5 1 . 6% ) , Pediastrum boryanum ( 57 . 7% ,  

56 . 6% ) , Ankistrodesmus falcatus ( 55 . 8% ,  56 . 6% ) , Cymbella spp . ( 55 . 89% , 

5 3 . 3% ) , Scenedesmus bijuga ( 5 5 . 8% , 48 . 3% ) , Euglena spp . ( 53 . 8% ,  50 . 0% ) , 

Phacus spp . ( 53 . 8% , 48 . 3 % ) , Rhopalodia gibba ( 53 . 8% ,  48 . 3% ) , Anacystis 

cyanea ( 53 . 8% ,  5 5 . 0% ) , Gomphosphaeria spp . ( 51 . 9% ,  48 . 3% ) , 

Sphaerocystis Schroeteri ( 50 . 0% , 4 6 . 6% ) , and Cymbella ventricosa 

( 50 . 0% ,  46 . 6% ) . Appendix C lists  the percent frequency of occurre�ce 

of all taxa by locations combined ( both pooled and separat-ed) . 



Table 10 . Summary of the taxa encountered within the algal divisions . 

Phylum Classes Orders Families Genera Species 

Chlorophyta 2 10 23 58 116 

Englenophyta 1 1 1 3 2 

Pyrrophyta 1 1 2 2 1 

Cryptophyta 1 1 1 1 

Chloromonadophyta 1 1 1 1 1 

Chrysophyta 3 6 17 . 44 116 

Cyanophyta 1 4 5 15 46 

Total 7 22 50 124 282 

Varieties 

28 

58 

1 

87 

Forms 

2 

2 

4 

w 
� 
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b )  In lacustrine habitats combined 

The mos t  common taxa found in lacus trine habitats { n=84 ) were 

Synedra ulna ( 7 5 . 0% ) , Gomphonema olivaceum (61 . 9% ) , Anacystis  cyanea 

( 57 . 1 % ) , Melosira granulata ( 52 . 4% ) , Oocys t is spp . ( 50 . 0% ) . All taxa 

occurring in more than 30 . 0% o f  samples are compared with palus trine 

and riverine taxa in table 1 1 . One hundred and twenty-two taxa were 

found only in the lacustrine habitat types ( Appendix C ) . Append ix C 

lis ts the percent frequency of all taxa found in lacus trine habi tat 

types . 

c )  In palustrine habitats  combined 

The mos t  common taxa found in palustrine habitats { n=29 ) were 

Synedra ulna ( 82 . 8% ) , Gomphonema olivaceum (79 .3% ) , Epithemia turgida 

( 58 . 6 % ) , Fragilaria spp . ( 58 . 6 % ) , Pinnularia spp . ( 58 . 6% ) , Nit zschia 

spp . ( 5 5 . 2 % ) , Scenedesmus quadricauda var . longispina ( 55 . 2% ) , 
� 

Rhopalodia gibba ( 55 . 2 % ) , Ankis trodesmus falcatus ( 51 . 7 % ) , Anabaena 

spp . ( 5 1 . 7% ) ,  and Phacus spp . ( 5 1 . 7% ) . All taxa occurring in more than 

30 . 0% o f  samp les are compared with lacus trine and riverine taxa in 

table 11 . Thirty-nine taxa were only found in .p a lus trine habitat types 

(Appendix C ) . Appendix C lists  the percent frequency of all taxa found 

in palustrine habitat types . 

d )  In  riverine habitats combined 

The most  common taxa found in riverine habitats ( n=27 ) were 

Synedra ulna ( 85 . 2% ) , Gomphonema olivaceum (70 . 4% ) , Oscillatoria spp . 

( 66 . 0% ) , Rhoicosphenia curvata ( 5 1 . 8% ) , and Fragilaria spp . ( 51 . 8% ) . 

All taxa occurring in more than 30 . 0% o f  samples are compared with 
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Table 11 . Taxa found in at  leas t  30% o f  lacustrine , palustrine , and 
r iverine habi tat type samples ( percent frequency of taxa in 
habitat sample d ) . 

Taxa 

Synedra ulna 
Gomphonema olivaceum 
Anacys tis  cyanea 
Pedias trum boryanum 
Melos ira granulata 
Oocys tis  spp . 
Agmenellum quadruplicatum 
Ankis trodesmus falcatus 
Amphora -ovali s 
Oscillatoria spp . 
Nitzschia spp . 
Anabaena spp . 
Scenedesmtis quadricauda var . 

longispina 
Rhopaloidia gibba 
Pedias trum duplex 
Cyclotella meneghiniana 
Scenedesmus quadricauda 
Lyngbya contorta 
Rhoicosphenia curvata 
Phacus spp . 
Epithemia turgida 
Fragilaria spp . 
Cosmarium spp . 
Pinnularia spp . 
Cocconeis  pendiculus 
Closterium spp . 
Scenedesmus bi juga 
Euglena spp . 
Oscillatoria limne tica 
Spirogyra spp . 
Synedra acus 
Navicula-cu8pidata var . cuspidata 
Amphora spp . 
Rhizoclonium spp . 
Eunotia curvata var . curvata 
Gomphenema cons trictum 
Gomphosphaeria spp . 
Sphaerocys tis Schroeter!  
Cymbella ventricosa 
Navicula spp . 

Lacus trine 
% 

75 . 0  
61 . 9  
57 . 1  
57 . 1  
52 . 4  
50 . 0  
48 . 8  
47 . 6  
46 . 4  
44 . 0  
44 . 0  
42 . 8  
40 . 5  

39 . 3  
38 . 1  
36 . 9  
36 . 9  
35 . 7  
34 . 5  
34 . 5  
33 . 3  
32 . 1  
30 . 9  

Palus trine 
% 

82 . 8  
79 . 3  
3 1 . 0  
44 . 8  

51 . 7  

48 . 3  
55 . 2  
51 . 7  
5 5 . 2  

5 5 . 2  

51 . 7  
58 . 6  
58 . 6  

58· . 6  
48 . 3  
44 . 8  
44 . 8  
44 . 8  
44 . 8  
41 . 4  
41 . 4  
37 . 9  
36 . 8  
34 . 5  
34 . 5  
34 . 5  
34 . 5  
3 1 . 0  
31 . 0  
31 . 0  

Riverine 
% 

8 5 . 2  
7 0 . 4  

44 . 4  
66 . 0  
37 . 0  

33 . 3  

51 . 8  

37 . 0  
51 . 8  

48 . 1  
40 . 7  
48 . 1  

33 . 3  

48 . 1  

3 3 . 3  
44 . 4  
48 . 1  



Table 1 1 . ( cont inued ) 

Taxa 

Fragilaria crotonensi s  var . 
crotonensis  

Cymbella turgida 
Meridian c irculare 
Navicula tripunctata var . tripunctata 
Nit zschia linearis  
Cymbella spp . 
Gyrosigma spp . 
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Lacustrine Palus trine Riverine 
% % % 

44 . 4  

40 . 7  
40 . 7  
40 . 7  
4Q . 7  
37 . 0  
3 3 . 3  



lacustrine and palustrine taxa in table 1 1 . Twenty-eight taxa were 

only found in riverine habitats ( Appendix C ) . Appendix C lists the 

percent frequency for all taxa found in the riverine habitat types . 

3 )  Number of Taxa Encountered 

a) By habitat type 
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Habitat type 13 ( palustrine , emergent wetland , persis tent , 

intermit tent ly exposed ) had the highes t number of taxa cont aining 2 26 

( 53 . 0% )  o f  all 426 taxa ident if ied in this  study . Other habitat types 

with high numbers of taxa in decreas ing order include the following : 

habitat type 6 ( lacust rine , l i t toral , unconsolidated bot tom , mud) , 1 93 

( 45 . 3% ) ; habitat type 1 ( lacus trine , littoral , rock bot tom ,  rubble ) ,  1 7 8  

( 41 . 7% ) ; habitat type 7 ( lacustrine , littoral , unconsolidated bot tom , 

gravel /cobble ) ,  1 73  ( 4.0 . 6% ) ;  habi tat type 2 ( lacus trine , lit tora l , 

unconsol idated bottom, sand ) 148 ( 34 . 7% ) ;  habit�t type 5 ( lacustrine , 

lit t ora l , aquatic bed , float ing vascular ) , 140 ( 32 . 8% ) ; and habitat 

type 18  ( riverine , upper perennial , unconsolidated bot tom , 

gravel/cobble ) ,  131  ( 30 . 7% ) . Appendix D lis ts the algae ident if ied by 

the 2 1  different habitat types . 

b )  By individual loca t ion 

Certain ind ividual locat ions also included many taxa . . South 

Coteau L ake in Deuel County sampled on 8 / 3 1 / 83 . contained 102 taxa and 

was the mos t  diverse locat ion samp led . Other locat ions with many taxa 

included F ox Lake , sampled on 6 /21 /83  ( 94 ) ; Mud Lake , sampled on 

8/ 16/83 ( 92 ) ; Long Lake , sampled on 8/7 /83  ( 91 ) ; Lake Goldsmith , 

sampled on 6/ 16/83 ( 88 ) ; Rush Lake , sampled on 7 /27 /83 ( 87 ) ;  Clear L ake 
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(Deuel ) ,  samp led on 7 /27/83  ( 79 ) ; Big  S ioux River , samp led on 7 /2 7 /83 

( 7 7 ) ; School Lake , sampled on 8 /3 1/ 83 ( 74 ) ; Lake Madison , sampled on 

8/7/83  ( 70 ) ; Oak Lake , sampled on 6 / 2 1/83  ( 69 ) ; and Wes t Branch of the 

Lac Qui Parle River , sampled on 8 / 3 1 / 83 ( 67 ) . 

Seven locat ions were sampled on more than one date . Sorens en ' s 

I ndex of Similarity (Mueller-Dumboi s  and E llenberg 1974 ) was used to 

compare the· change in the taxonomic compos it ion of the algal floras at 

locat ions sampled more than once ( Table 12 ) . Algal floras changed mo s t  

a t  Eas t Oakwood Lake ( 8 . 9% ) , and leas t at the Wes t  Branch of the L ac 

Qui Parle River ( 50 . 0% ) . Appendix E lis ts  the taxa found at each indi

vidual locat ion and shows the taxonomic change in the algal floras at 

locations sampled on more than one da te . 

4 )  Dis tribution by pH � conduct ivity , alkalinity ranges , and by 

sampling method . 

Although many taxa of algae were tolerant of all ranges of pH , 

conduct ivity and alkalinity , some were found in res tricted ranges . 

Also , certain taxa were collected only by a specif ic sampling method . 

Appendix F l is ts all taxa ident if ied in this survey by specific water 

chemis try range and sampling method . 

Only four taxa were found to be res tricted to ci rcumne�tral pH 

range ( 7 . 2-7 . 5 ) . These were Ankis trodesmus spiralis , Hantzschia 

amphioxys , Nedium affine var . undulatum , and Synedra dorsoventralis . 

Seventy-five taxa were only found in the alkaline pH range ( 7 . 7-8 . 3 )  

and 7 8  taxa were res tricted to very alkaline pH range ( 8 . 5-9 . 2 ) . These 

taxa are shown in Appendix F .  
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Table 12 . Results  of Sorensen ' s  Index of Similarity tes t  for 
locations sampled more than once . 

Location A B c r . s . s  

East Oakwood Lake 16  ( 5/ 1 5 /83 ) 51  ( 6/ .16 /83 ) 3 8 . 9% 
Unnamed Creek ( Hidewood s )  26  ( 5/ 18/8 3 )  45 ( 6/2 1 /83 ) 9 25 . 3% 

Oak Lake 50 ( 5/ 18 /8 3 )  22 ( 9 /22 /83 ) 13 36 . 1% 
Oak Lake 50 ( 5 / 18/83  69 ( 6/2 1 /83 ) 23 38 . 6% 
Oak Lake 69 ( 6/2 1 /83 ) 22 ( 9 /22/83 ) 14 30 . 8% 
Fox Lake 50 ( 5 / 18 /83 ) 93 ( 6/2 1/83 ) 27 37 . 8% 

w.  Br . Lac Qui Parle River  41  ( 6 /8 /83 ) 69 ( 8/3 1 /83 ) 27 50 . 0% 
Lake Poinsett 16 ( 7 /5 /8 3 )  4 2  ( 8/ 1 6/83 ) . 7 24 . 1 % 
Lake Campbell  58 ( 7 /2 7 / 83 ) 44 ( 10/7 /83 ) 17 33 . 3% 

ISs =- c X 100 or 2 C  X 100 
1/2 ( A+B) A+B 

A =  total number of taxa found on date 1 .  
B = total number of taxa found on date 2 .  
c = total number of taxa common to the two dates sampled . 
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Seventy-two taxa were only found in freshwater ( 630-7 68 

mmhos / cm) and 102 were res tricted to oligosaline waters ( 850-6000 

mmhos / cm) . Salt Lake in Deuel County was the only location where the 

water was polysaline ( 34 , 000 mmhos / cm)  •. Taxa found only in polysaline 

waters included Navicula gastrum var . gastrum ,  Oscillatoria formosa , 

and an unidentified species of Campylodiscus . Additional taxa found in 

this range ·were not res t ricted to it . These include Synedra spp . , 

Synedra ulna , Synedra acus , Amphora ovalis , Navicula spp . ,  Epithemia 

sorex , Oocystis spp . , Oocys tis  eremosphaeria , Nitzschia spp . ,  Anabaena 

spp . , ·Gomphonema olivaceum var . calcarea , Mougeot ia spp . , Anomoeoneis  

costata var . costata , Chaetoceros elmore! , and Nostoc spp . Appendix F 

lis ts the taxa res tricted to the above ranges . 

Eleven taxa of algae were found only in waters of very low alka

linity  ( 41-76 mg/ 1  CaCOJ ) · F if ty- three were res tricted to low alkali

nity surface waters ( 140- 19 5 - mg/ 1  CaCOJ ) •  Eighty-two taxa were 

res tricted to medium alkalini ty ( 2 18-298 mg / 1  CaCOJ ) and 18 were found 

only in high alkalinity ( 34 3-487 mg/ 1  CaC03 ) surface waters . Appendix 

F lists the algae res tricted to thes e  ranges . 

F ifty-four taxa were only collected by the Wiscons in plankton 

net . Ninety-five taxa were res tricted to Aufwuchs collections , and 20 

taxa were only collected by water bot tle . Appendix F lists the taxa 

colle cted by the above sampling methods . 

B )  S tatis tical comparisons between habitat types 

The algal communit ies within seven habitat types could be com

pared stat is tically ( Table 1 3 ) . All the habitats which could be com-



pared contained significantly different algal floras measured at the 

. 01 and .OS levels with the except ion of habitat type 1 ( lacustrine , 

lit toral , rubble ) and habitat type 2 ( lacustrine , littoral , sand ) . 

These  two habitats were not shown to be significa�tly different from 

each other . 

C )  S tatistical comparisons within habitat types 

1 )  Habitat type 1 ( lacustrine , rubble ) and habitat type 2 

( lacustrine , sand) pooled . 

Within lacustrine rubble and sand bot tom habitats pooled , all 

sampling method compari sons were shown to be significantly different 

based on the algae present except for plankton net tow and plankton 

water bot t le samples ( Table 14 ) . 

42  

All water chemis try comparisons which could be made were shown 

to be significantly differe�t except for low arid medium alkalinity 

ranges ( Table 14 ) . The algae present within fresh water were signifi

cant ly different from those within oligosaline water , therefore , it can 

be assumed that these two ranges are different . The comparison of 

alkaline pH and very alkaline pH showed that the algae within these 

ranges were significantly different . The compos it ion of algae pre sent 

within the low alkalinity range were not significant ly diffe·rent from 

those in the medium alkalinity range , therefore , it can be assumed that 

these  ranges are not different . 

2 )  Habitat type 6 ( lacus trine , l i ttoral , mud) 

Comparisons within lacus trine , mud bot tom habitats ,  onl y  

invo lved plankton net tows and aufwuchs samples . The algae did not 
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Table 1 3 . Determinat ion of significant differences in the taxonomic 
compos it ion of algae between habitat types ( Chi-Square Tes t ) . 

Habitat 
II 1 2 5 6 7 13  1 8  

1 ----- - . 06 2 1  - - - - - - . 0018** - - - - - - . 0001** . 0001** 

2 ------ -- ---- . 0201* . 0003** . 0051** - - ---- . 0001** 

5 --- - - - -- - - - - -- - --- - - - --- . 0452* - ----- . 0001** 

6 ---- - - -- - --- - --- -- - ----- --- - - - . 0001** ----- -

7 ---- - - - - - - - - -- - - - - ----- - - - - --- ------ . 0001** 

13 -- - - - - - - - - -- - --- - - - - ---- - - - - - - - - - - -- . 0001 ** 

* - significant 
** - highly significant 

Habitat 1 Habi ta t  2 Habitat 5 Habitat 6 

System Lacus trine Lacus trine Lacus trine Lacus trine 
Subsystem Lit toral Lit toral Littoral Lit toral 
Class Rock bot tom Uncon . bot tom Aqua . bed Uncon . bot tom 
Subclass Rubble Sand Float . vas . Mud 
Water regime Inter . exposed Inter . exposed Inter . exposed Inter . exposed 

Habitat 7 Habitat 13  Habitat 18  

System Lacustrine Palus trine Riverine 
Subsys tem Littoral ------ - --- Upper per .  
Class Uncon . bot tom Emer . wet .  Uncon . bot tom 
Subclass Gravel/cobble Pers is tent Gravel/cobble 
Water regime Inter . exposed Inter . exposed Inter . exposed 
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Table 14 . Determinat ion of significant differences in the taxonomic 
compos it ion of algae be tween specific pH ranges , conduct
ivity ranges , alkalinity ranges , · and sampling methods , 
within habi tat types 1 and 2 pooled { Chi-Square Tes t ) .+ 

Very Medium Water 
Oligosaline Alkaline Alkalinity Aufwuchs Bot tle 

Fresh . 04 1 1* -- - - -- ------ ------ ------

Alkaline --- -- - . 0001** ------ --- --- ------

Low ----- - ------ .0748 - - - --- --- ---
alkalinity 

Tow ---- -- ------ ------ .0153* . 8794 

Water ------ ---- -- ---- -- .037 7* ----- -

bot t le 

* - significant ly different 
** - highly significant ly di fferent 

+ - Conduct ivity , pH and alkalinity ranges are shown in Table 2 .  
Habitat type desc�ip t ions are shown in Table 6 .  
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differ .significant ly ( Chi-Square = . 982 1 ) . 

3 )  Habitat type 13  ( palustrine , emergent wet land , persis tent ) 

Comparisons within palus trine , emergent wetland , only involved 

medium and high alkalinit ies . The algae did not d�ffer significantly  

between these two ranges { Chi-Square Tes t = . 3620 ) . 



DISCUSSION 

A) Description of the algal flora 

Out of the 426 different taxa of algae ident ified in thi s  study , 

200 ( 46 . 9% )  are thought to be newly reported for this region ( Appendix 

B) . There are a number of poss ible reasons for the large percent age of 

new forms . 
·
Prior studies deal t  primari ly with prairie lakes 

( lacustrine habitat s )  and planktonic forms . Many authors did not iden

t ify algae pas t  the genus level . Al so , many authors were interes ted 

onl y  in the bluegreen bloom formers and ignored ident ifying others . 

The most  common taxa ident ified were not res tricted to either 

lacustrine , palustrine or riverine habi tat types , but were found in all 

three (Appendix C ) . Mos t  taxa res tricted to a given system had low 

percent frequency of �ccurrence , even within the habitat type to which 

they were res tricted ( Appendix C ) . Perhaps if �hese taxa were more 

abundant they might be found in all three sys tems . The similari ty of 

common algal taxa be tween dif ferent habi tats should aid wet land ecolo

gists  and aquatic biologis t s  by minimiz ing the number
.
of common algal 

taxa they need to identify . Ident ifica t ion should be easier having a 

list  of the more common taxa they may encounter as a ref erence . 

Ident ificat ion of the le ss  common taxa should also be simplified by the 

habitat · and locat ion li sts  generated in this seudy . The listing of 

taxa found at individual locations should also provide a frame of 

reference by which future changes in algal species composi t ion can be 

monitored . Changes in water quali ty can lead to a different assemblage 

of algal flora which can indicate if the change was beneficial or 
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detrimental . 

Haertel (. 1 976 , 1 980 ) documented such a change in the algal flora 

at Lake Cochrane . That lake changed from being primarily a dinof la

gellate lake ( Peridium bipes , Cerat ium hirundinel�a)  with some 

Anacys tis  cyanea in 1970 , to a bluegreen lake (Anacystis incert a , . 

Gomphospha�ria spp . , Coccochloris peniocystis , Lyngbya contorta ,  

Agmenel lum thermale) in 1971-7 9 . Hut chinson ( 1967 ) cons iders the 

change from dinoflagel late to bluegreen flora as indicative of an 

increase in eutrophication . 

Many taxa of algae that were res tricted to specific ranges of 

pH , alkalini ty , and conduct ivity had low percent frequency of 

occurrence , and in many cases were only found once . Perhaps if these 

taxa were found more often they might occupy other water chemis try 

ranges . Most taxa with greater frequency of occurrence were found in 

more than one range of pH , alkalinity , and conductivity { Appendix F ) . 

B )  S tatis tical comparisons be tween habi tat types 

Based on the stat is t ical ana lysis of habitat types compared 

( Table 1 3 ) , it appears the classification system by Cowardin et al . 

( 1979 ) used in this study has some application to algal popula tions . 

All but one of the habi tat comparisons were assumed to be different 

from each other because the algae present within each habitat were 

signif�cant ly different . However , only 7 of the 21  habitat types 

sampled could be compared stati s t ically . Perhaps if more of the habi

tat types were compared , more of the comparisons may have proved to be 

non-significant . 



C )  S tatistical comparisons within habi tat types 

1 )  Habitat .type 1 ( lacustrine , rubble )' and habitat type 2 

( lacustrine , sand ) p ooled . 
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The chemical variables pH and conductivity _appear to have the 

greatest influence on pres ence or absence of algae based on stat i � t ical 

tests ( Table 14 ) . The taxonomic composi t ion of algae was signif i

cant ly different be tween the ranges compared so it  can be as sumed that 

the water chemis try ranges select ed are of significance to algal popu

lations . 

Alkalinity ·may not be an important fac tor influencing the pre

sence or absence of algae in this reg ion . The taxonomic compos i t ion of 

algae was not significant ly different between the two alkalinity 

ranges compared (Table 14 ) . It can be as sumed that these  ranges of 

alkalinity are no dif ferent in terms of the algae present . Ellis 

( 1 955 ) s tated that alkalinity  values greater than 83 mg/1  CaC03 were 

cons idered high . Mos t  of the algae that were res tricted to certain 

alkalinity ranges were found in waters with values greater than 1 40 

mg/ 1  CaC03 , so the breakdown of· alkalinity v·alues used in this study may 

not be necessary . Sletten ( 1984 ) also stated that most wet lands  of the 

northern Great Pla�ns are subject to daily , seasonal , and yearly  fluc

tuations in alkalinity . If these  statements are true , mos t  algae in 

this region are found in high alkalinity surface waters and mus t be 

tolerant to changes in order to survive . 

The results  show there may be selectivity in sampling methods 

(Table 14 ) . The tow and water bot t le collections tend to select 

for planktonic forms while the aufwuchs collections select  for 



benthic or periphytic forms . This indicates that it is es sent ial to 

use more than one type of sampling method . 

2 )  Habitat 6 ( lacustrine , lit toral , mud ) 
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The results show that there was no selectiyity in sampling 

methods ( tow vs . Aufwuchs ) in this part icular habitat type . One would 

expect that there should be a difference , because the two sampling 

methods sample different microhabitat s . Perhaps the mud subs trate is 

not suitable for es tabli shing a dominant aufwuchs community and so a 

difference was not detected . 

3 )  Habitat 13  ( palustrine , emergent wetland , persis tent ) 

The results of the alkalinity range comparisons show that they 

were not significant ly different . Again this shows that alkalinity may 

not be a factor influencing the dis tribution of algae in this region . 



SUMMARY AND CONCLUSIONS 

This study listed algae found in eastern South Dakota wet land s 

by percent frequency of occurrence , habitat type , locat ion , specif ic 

water chemi stry ranges , and sampling methods . 

Four hundred and twenty-six taxa of algae were found in eas tern 

South Dakota wet lands . Two hundred ( 46 . 9%)  of  the algae ident if ied 

were not previous ly reported in this region . The phyla Chlorophy ta , 

Chrysophyta , and Cyanophyta dominated the total . 

Algal dis tribut ion appeared to follow the wetland classificat ion 

system by Cowardin et al . ( 1979) .  All but one of the habitat com

paris ons that could be compared stat ist ically were found to be dif

ferent because the algal compos it ion within the habi tat types compared 

were significant ly different from each other . 

The mos t  common taxa ident ified were not - res tricted to either 

lacus trine , palus trine , or riverine habitat types , but were found in 

all three . Mos t  taxa res tricted to a given system had low percent fre

quency of occurrence , even within the habi tat type to which they were 

restricted . 

Many of the algae were tolerant of all ranges of pH , conduc

t ivity and alkalinity . Bas ed on stat ist ical tes ts , conduct ivity and pH 

appear to have the greates t inf luence on the presence or absence of 

algae because the taxonomic composition was significant ly different . 

Alkalinity may not be much of a factor because the ranges compared were 

not assumed to be different . 

Dis tribut ion of algae occurring in riverine and palus trine 
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wetlands is  an area of  wet land ecology that has been neglected in the 

pas t . The informat ion gathered in this study should aid wet land ecolo

gists who need more complete informat ion on the distribution of algae 

in wet lands . Changes in algal flora at locations . sampled can al so be 

monitored . 

I . 
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APPENDIX A 

List  of Alga.e Identified Following the · classification systems 

of P rescott  ( 1 970 ) and Drouet ( 1959 ) . 

I .  Phylum Chlorophyta 
A. Sub-Phylum Chlorophyceae 

. 1 )  Order Volvocales 
Family Chlamydomonadaceae 

Chlamydomonas spp . 
Polytoma spp . 

Family Phacotaceae 
Dymsorphococcus variabilis 

Family Volvocaceae 
Eudorina spp . 
Eudorina elegans 
Pandorina spp . 
Pandorina mo.rum 
Volvox spp . 

2 )  Order Tetrasporales 
Family Gloeocystaceae 

Gloeocystis  spp . 
Gloeocyst i s  major 
Gloeocys t is versiculosa 

3 )  Order Chlorococcales 
Family Chlorococcaceae 

Characium spp . 
Characium ambiguum 
Characium falcatum 
Characium gracilipes 
Characium l imnet icum 
Characium o rnithocephalum 
Polyedriopsi s  spinulosa 
Schroederia spp . 
Schroederia Judayi 
Schroederia setigera 
Tetraedron . spp . 
Tetraedron . caudatum 
Tetraedron enorme 
Tetraedron has tatum 
Tetraedron l imnet icum 
Tetraedron minimum 
Tetraedron mut icum 
Tetraedron mut icum fa . punctulatum 
Tetraedron regulare 
Tetraedron regulare var . torsum 
Tetraedron trigonum 
Tetraedron trigonum var .  gracile 
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Fami ly P almellaceae 
Palmella mucos a  
Sphaerocys t i s  spp . 
Sphaerocys t i s  S chroe t eri 

Fami ly Oocys taceae 
Anki s trode smus spp . 
Anki s trodesmus convolutus 
Anki s trodesmus f alcatus 
Ankis trodesmus f al ca tus var . acicularis 
Anki s t rodesmus f alcatus var . mirabilis 
Ankis trodesmus spi rali s  
Clos teri opsi s  spp . 
Clos teriopsi s  longis s ima 
Clos teriopsi s  longis sima var . t ropica 
Francei a Droes cheri 
Kirchneriella spp . 
Kirchneriella contorta 
Kirchneriella subsolitaria 
Lagerheimi a spp . 
Lagerheimia longi s e t a  
Lagerheimia quadri s e t a  
Lagerheimia subsalsa 
Nephrocytium spp . 
Nephrocytium Agardhianum 
Oocys tis  spp . 
Oocys t i s  Borgei 
Oocys tis  cras s a  
Oocys tis  ellipt i ca 
Oocys t i s  Eremosphaeria 
Oocys tis  parva 
Oocys tis  pusilla 
Oocys t i s  s ol i t aria 
Oocys tis  submarina 
Quadrigula spp . 
Quadrigula chodatii  
Selenas t rum spp . 
Selenas t rum minutum 
Selenas t rum Wes ti i  
Treubaria s e t igerum 

Family Mi cractini aceae 
Golenkinia spp . 
Micractinium spp . 
Micractinium pusi llum 

Family Dictyos phae ri aceae 
Bot ryococcus spp . 
Bot ryococcus pro tuberans 
Botryococcus sude t i cus 
Di ctyosphaerium spp . 
Dictyosphaerium pulchellum 
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Family Scenedesmaceae 
Actinas trum spp . 
Actinas trum gracilimum 
Actinas trum Hantz s chii 
Coelastrum spp . 
Coelastrum microporum 
Coelastrum sphaericum 
Crucigenia spp . 
Crucigenia apiculata 
Crucigenia tetrapedia 
Crucigenia quadrata 
Scenedesmus spp . 
Scenedesmus abundans 
Scenedesmus abundans var . 
Scenedesmus abundans var . 
Scenedesmus abundans var . 
Scenedesmus acuminatus 

asymmetrica 
brevi cauda 
longicauda 

Scenedesmus acuminatus var . minor 
Scenedesmus acutiformis 
Scenedesmus arcuatus 
Scenedesmus arcuatus var . 
Scenedesmus arcuatus var . 
Scenedesmus armatus 
Scenedesmus brasiliensis  
Scenedesmus Bernardii 
Scenedesmus bijuga 

caEitatus 
Elat�disca 

Scenedesmus bijuga var .  alternans 
Scenedesmus bijuga var .  flexuosus 
Scenedesmus dimorEhus 
Scenedesmus incrassatulus 
Scenedesmus longus var . elliEticus 
Scenedesmus obliquus 
Scenedesmus oEoliensis 
Scenedesmus OEoliensis  var . contracta 
Scenedesmus quadricauda 
Scenedesmus quadricauda var . longispina 
Scenedesmus quadricauda var . maximus 
Scenedesmus quadricauda var .  Earvus 
Scenedesmus quadricauda var . quadrisEina 
Scenedesmus quadricauda var .  Westii  
Tetras trum staurogeniaeforme 

Family Hydrodictyaceae 
Euas troEsis Ri chteri 
Pediast rum spp . 
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Pedias trum biradiatum var . emarginatum fa . convexum 
Pediastrum boryanum 
Pediastrum duElex 
Pediastrum duElex var . clathratum 
Pedias trum duElex var . gracilimum . I . 



Pedias t rum duplex var . ret i culatum 
Pedias t rum integrum var . priva 
Pedias t rum s implex var . duodenarium 
Pedias t rum t e t ras 
Pedias t rum t e t ras var . t e traodon 

Family Coccomyxaceae 
Elako t othrix v i ridi s  

4 ) Order Ulot ri chales  
Family U lotri chaceae 

Ulothrix spp . 
Ulothrix subti l i s s ima 

Family Micros poraceae 
Mi crospora spp . 
Mi crospora pachyde rma 

Family Cylindrocapsaceae 
Cylindrocapsa spp . 
Cylindrocapsa conferta 

5)  Order Chaet ophorales 
Family Chaet ophoraceae 

Chaet ophora spp . 
Chaet ophora incras sata 
Chae t ophora elegans 
Desmococcus vi ridis  
Draparnaldi a  spp . 
Microthamnion s tr i c t 'i s s imum 
Protoderma viride 
S tigeoclonium spp . 
S tigeoclonium lubri cum 
S tigeoclonium polymorphum 
S tigeoclonium s ubsecundum 

Family Coleochaet aceae 
Coleochaet ae spp . 
Coleochaet ae divergens 
Coleochaet ae orbicularis  

6)  Order T rentepohliales 
Family Trentepohli aceae 

Trentepohl ia spp . 
7 ) Order Oedegoniales 

Family Oedogoniaceae 
Bulbochae t ae spp . 
Oedogoni um spp . 

8 ) Order S i phonocladales 
Family Cladophoraceae 

Cladophora spp . 
Cladophora glomerata 
Pi thophora spp . 
Rhi z oclonium spp . 
Rhi zoclonium h i eroglyphi cum 
Rhi zoclonium Hookeri 
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9 )  Order Z ygnema tales 
Family Zygnema taceae 

Mougeotia  spp . 
Spi rogyra spp . 
Zygnema spp . 

Family Desmidiaceae 
Clo s terium spp . 
Clos terium acerosum 
Clos t erium acerosum var . elongatum 
Clos t erium acutum 
Clos t erium dianae 
Clos terium ehrenbergii 
Clo s terium moni l i ferum 
Clo s terium leibleinii 
Clo s t erium venus 
Cosmarium spp . 
Cosmarium cons t ri ctum 
Cosmarium f ormosulum 
Cosmarium granatum 
Cosmarium meneghinii 
Cosmarium ni t i dulum 
Cosmarium prot ractum 
Cosmarium sexangulare 
Cosmarium subcos t atum 
Spondylos ium spp . 
Stauras t rum spp . 
Stauras t rum alternans 
Stauras t rum graci le 
S tauras t rum margari taceum 
S t auras t rum paradoxum 
S t auras t rum polymorphum 
S t auras t rum punctulatum 

B) Sub-Phylum Charophyceae 
1 )  Order Charales 

Family Characeae 
Chara spp . 

II . Phylum Euglenophyt a  
1 )  Order E uglenales 

Family Euglenaceae 
Euglena spp . 
Euglena acus 
Euglena Ehrenbergii 
Phacus spp . 
Trachelomonas spp . 

III . Phylum Pyrrophyta 
Clas s Dinophyceae 

1 )  Order Dinokont ae 
Fami ly P eridiniaceae 

Peridinium spp . 
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Family Cerat iaceae 
Ceratium s pp . 
Cerat ium hirundinella 

IV . Phylum Cryp t ophyta 
Family Cryp t omonadace ae 

Cryptomonas spp . 

v .  Phylum Chloromonadophyt a  
Family Chloromonadaceae 

Vacuolaria virescens 

VI . Phylum Chrysophyt a  
A.  Sub-phylum Xanthophyceae 

1 )  Order Mis hococcale s 
Family Characiops i daceae 

Characiops i s  spp . 
Family Sciadaceae 

Ophiocytium s pp . 
Ophiocytium c api t atum var . longi spinum 

2 )  Order Tribonematales 
Fami ly Tribonemataceae 

Tribonema spp . 
3 ) Order Vaucheriales 

Family Vaucheriaceae 
Vaucheria spp . 

B .  Sub-phylum Chrys ophyceae 
1 )  Order Ochromonadale s 

Family Dinobry.aceae 
Dinobryon spp . 
Dinobryon s er tularia 
Dinobryon Vanhoef f enii 

C. Sub-phylum Baci l lario phyceae 
1 )  Order Cent rales 

Family Cos cinod is caceae 
Cos cinodi s cus spp . 
Cos cinod i s cus lacus tris 

. Cyclot el la spp . 
Cyclotella bodanica 
Cyclotella . meneghiniana 
Melos ira spp . 
Melosira i slandi ca 
Melosi ra granulata 
Stephanodis cus spp . 
S t ephanodi s cus astraea 
S tephanodis cus niagarae 

Family Chaet oceraceae 
Chaet oceros E lmorei 

Fami ly Rhi zosoleniaceae 
Rhi zos olenia spp . 
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2 ) Order Pennales 
Fami ly Fragi lariaceae 

As t erionella  spp . 
As t erionella f ormosa 
Diatoma spp . 
Diatoma vulgare 
Fragilaria spp � 
Fragi laria capucina var . capucin·a 
Fragilaria cons t ruens var . cons truens 
Fragi laria cons t ruens var . binodis 
Fragi laria crotonensi s  var . cro tonensis 
Fragi laria pinnat a  var . pinnat a  
Meridi on circulare 
Opephora spp . 
Opephora martyi 
Synedra spp . 
Synedra acus 
Synedra capi tata  var . capi t at a  
Synedra dorsovent ralis 
Synedra f as ciculata  var . f as ci culata 
Synedra inci s a  var . inci s a  
Synedra pulchella var . pulchella 
Synedra rumpens var . rumpens 
Synedra ulna · 
Synedra ulna var . longi s s ima 

Family Eunotiaceae 
Eunotia spp . 
Eunotia curvata var . curvat a  
Eunot ia pect inalis 

Family Achnanthaceae 
Achnant hes  spp . 
Achnanthes  lanceolata var . lanceolata 
Cocconeis  spp . 
Cocconeis  pendi culus 
Cocconeis  placentula 
Rhoi cosphenia curvata 

Fami ly Naviculaceae 
Amphipleura pel lucida var . pel lucida 
Amphiprora . spp . 
Amphiprora alata 
Amphiprora orna t a  
Anomoeoneis cos tata  var . cos tata 
Caloneis s pp . 
Calonei s  amphis baena var . amphi sbaena 
Calonei s  baci llum var . baci llum 
Calonei s  lewis ii var . lewisii 
Caloneis  limo s a  var . limos a  
Calonei s  ven t ri co s a  var . ventricosa 
Diploneis  spp . 
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Diploneis smithii 
Frustulia spp . 
G�rosigma spp . 
G�rosigma mac rum 
G�rosigma sEenceri 
Mastogloia spp . 
Mas togloia smi thii 
Navi cula spp . 
Navicula accomoda 
Navicula baci llum 

var . sEenceri 

var . accomoda 
var . bacillum 

Navicula caEi tata var . caEitata 
Navicula caEitata var . hungarica 
Navicula cincta var . cincta 
Navicula cryEtocephala var . cryEtoceEhala 
Navicula cusEidata var . cusEidata 
Navicula elginensis  var . elginensis 
Navicula exigua var . capitata 
Navicula gas t rum var . gastrum 
Navicula halophila fa . tenuirostris 
Navicula Eupula var . EUEula 
Navicula EUEula var . caEi tata 
Navicula EUEula var . rectangularis 
Navicula radiosa var . radiosa 
Navicula radiosa var .  tenella 
Navicula reinhardhif var . reinhardhii 
Navicula reinhardhii var . elliEtica 
Navicula salinarum var . salinarum 
Navicula salinarum var . intermedia 
Navicula triEunctata var . triEunctata 
Nedium spp . 
Nedium affine var . undulatum 
Nedium i ridis var . i ridis 
Pinnularia spp . 
Pinnularia gibba 
Pinnularia maior var . maior 
Pinnularia mesoleEta var . mesoleEta 
Pinnularia micros tauron var . microstauron 
Pinnularia viridis var . viridis 
Stauroneis . spp . 
Stauroneis . anceEs var . anceEs 
Stauroneis  anceEs fa . gracilis 
Stauroneis smi thii var . smi thii 
Stauronei s  Ehoenicenteron var .  Ehoenicenteron 
TroEidoneis  lepidoEtera 

Family Gomphonemataceae 
GomEhonema spp . 
GomEhonema acuminatum 
GomEhonema acuminatum var . coronatum 
GomEhonema angus tatum 
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Gomphonema cons trictum 
Gomphonema graci le var . dichotoma 
Gomphonema montanum var . ' subclavatum 
Gomphonema olivaceum 
Gomphonema olivaceum var . calcarea 
Gomphonema parvulum 

Family Cymbellaceae 
Amphora spp . 
Amphora ovalis 
Cymbella spp . 
Cymbella affinis 
Cymbella aspera 
Cymbella cuspidata 
Cymbella cymbiformis 
Cymbella gracilis 
Cymbella lanceolata 
Cymbella mexicanum 
Cymbella parva 
Cymbella pros trata 
Cymbella triangulum 
Cymbella tumida 
Cymbella turgida 
Cymbella ventricosa 

Family Epithemiaceae 
Epithemia spp . 
Epithemia turgida 
Epithemia sorex 
Rhopalodia gibba 
Rhopalodia gibberula 
Rhopalodia ventricosa 

Family Nit zschiaceae 
Hantzs chia spp . 
Hantzschia amphioxys 
Hantzschia amphioxys var . vivax 
Nit zschia spp . 
Nitzschia amphibia 
Nitzschia commutata 
Ni t zs chia linearis 
Nitzschia linearis var . tenuis 
Ni tzschia lorenziana 
Ni tzschia palea 
Nitzschia sigmoidea 
Nitzschia vermi cularus 

Family Surirellaceae 
Campylodis cus spp . 
Campylodis cus noricus 
Cymatopleura spp . 
Cymatopleura elliptica 
Cymatopleura elliptica var . spiralis 
Cymatopleura solea 
Surirella spp . 
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VIII . Phylum 
1 )  

Surirella angus tata 
Surirella elegans 
Surirella linearis 
Surirella ovalis 
Surirella spiralis 
Surirella splendida 
Surirella stri atula 

Cyanophyta 
Order Chroocoecales 
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Family Chroococcaceae -- classif ied according to F .  Drouet 
( 1 959 ) 

Agmenellum spp . (Merismopedi a  spp . ) 
Agmenellum thermale (Merismopedia glauca) 
Agmenellum thermale (Merismopedia elegans var . maj or )  
Agmenellum quadrupli catum (Merismopedia tenuis s ima) 
Anacystis  spp . 
Anacystis  spp . (Gloeocapsa spp . )  
Anacystis  spp . (Gloeocapsa punctata)  
Anacystis  spp . (Gloeocapsa rupes tris ) 
Anacys tis  spp . ( Chroococcus spp . ) 
Anacys tis  cyanea ( Mi crocystis  aeruginosa) 
Anacys tis  cyanea ( Chroococcus minor ) 
Anacys tis  cyanea ( Chroococcus dispersus ) 
Anacys tis dimidiata ( Chroococcus limneticus ) 
Anacys tis incerta ( Microcystis incerta)  
Coccochloris spp . 
Coccochloris spp . (Aphanothece spp . )  
Coccochloris spp . ( Dactylococcopsis  fascicularis ) 
Coccochloris spp . ( Gloeothece rupestris ) 
Coccochloris spp . ( Synechocystis aquatilis ) 
Gomphosphaeria spp . 
Gomphosphaeria spp . ( Coelosphaerium spp . )  
Gomphosphaeria aponina 
Gomphosphaeria lacus tris var . compacta 

2)  Order Chamaesi phonales 
Family Pleurocapsaceae 

Pleurocapsa minor ( Entophysalis spp . ) 
3 )  Order Osci llatoriales 

Family Os cillatoriaceae 
Arthrospi ra spp . 
Arthrospi ra gomontiana 
Arthrospira Jenneri 
Lyngbya spp . 
Lyngbya aerugineo-caerulea 
Lyngbya aes tuari 
Lyngbya contorta 
Lyngbya Digue tii  
Lyngbya limne tica 
Lyngbya Nordgaardi 
Lyngbya versi color 



Os ci llatoria spp . 
Oscillatoria acutissima 
Oscillatoria agardhii 
Oscillatoria amphibia 
Oscillatoria anguina 
Oscillatoria angus ta 
Oscillatoria angustissima 
Oscillatoria art iculata 
Oscillatoria chalybea 
Os cillatoria formosa 
Oscillatoria granulata 
Oscillatoria limnetica 
Oscillatoria limosa 
Oscillatoria nigra 
Oscillatoria prolifica 
Oscillatoria subbrevis 
Oscillatoria splendida 
Oscillatoria tenuis 
Oscillatoria terebriformi s 
Spirulina spp . 
Spirulina laxa 
Spirulina major 
Spirulina princeps 
Spirulina subsalsa 

4) Order Nos tocales 
Family Nos tocaceae 

Anabaena spp . 
Anabaena �ffinis 
Anabaena circinalis 
Anabaena spiroides 
Aphanizomenon spp . 

6 5  

Aphanizomenon flos-aquae ( Aphanizomenon holsaticum) 
Aphanizomenon ovali sporum 
Nos toc spp . 

Family Rivulariaceae 
Calothrix spp . 
Gloeotrichia echinulata 
Gloeotrichia natans 
Rivularia minutula 



I .  

APPENDIX B 

Lis t  of algae identi fied in this study by the authors who previous ly 
identified the same taxa in South Dakota 

Chlorophyta 
A) Chlorophyceae 

Actinas trum spp . 
Actinas trum gracilimum 
Actinas t rum Hant zschii 
Anki s trodesmus spp . 
Ankis trodesmus convolutus 
Ankis trodesmus falcatus 
Ankis t rodesmus falcatus var . acicularis 
Ankistrodesmus f alcatus var . mirabilis 
Ankis trodesmus spiralis 
Botryococcus spp . 
Botryococcus protuburans var . minor 
Botryococcus sudeticus 
Bulbochaetae spp . 
Chaetophora spp . 
Chaetophora elegans 
Chaetophora incrassata 
Characium spp . 
Characium ambiguum 
Characium fal�atum 
Characium graci lipes 
Characium limneticum 
Characium ornithocephalum 
Chlamydomonas spp . 
Cladophora spp . 

Author II 
( See footnotes for author name . ) 

1 
1 ,  2 
1 5  

1 ,  2 ,  1 2 ,  1 6  
1 
1 

1 5  

1 5  

1 ,  2 

2 

2 ,  1 0 ,  1 3  
1 5  ()'\ 

()'\ 



APPENDIX B ( cont inued) 
/ 

Cladophora glomerata 
Closteriopsis spp . 
Closteriopsis longissima 
Closteriopsis longissima var . t ropica 
Closterium spp . 
Closterium acerosum 
Closterium acerosum var . elongatum 
Closterium acut.um 
Closterium dianae 
Closterium ehrenbergii 
Closterium moniliferum 
Closterium leibleinii 
Closterium venus 
Coelastrum spp . 
Coelastrum microporum 
Coelastrum sphaericum 
Coleochatae spp . 
Coleochaete divergens 
Coleochaete orbicularis 
Cosmarium spp . 
Cosmarium constrictum 
Cosmarium formosulum 
Cosmarium granatum 
Cosmarium meneghinii 
Cosmarium nit idulum 
Cosmarium protractum 
Cosmarium sexangulare 
Cosmarium subcostatum 
Crucigenia spp . 

Author I 
( See footno tes for author name . )  

10 , 1 6  
1 
2 

1 ,  2 ,  1 3 , 1 5  
16 

1 ,  2 

13 

2 ,  1 3 , 1 6  

2 ,  1 5  
0\ 
...... 



Crucigenia apiculata 
Crucigenia tetrapedia 
Crucigenia quadrata 
Cylindrocapsa spp . 
Cylindrocapsa conferta 
Desmococcus viridis 
Dictyosphaerium spp . 
Dictyosphaerium pulchellum 
Draparnaldia · spp . 
Dysmorphococcus variabilis 
Elakatotrix viridis 
Euastropsis Richteri 
Eudorina spp . 
Eudorina elegans 
Franceia Droescheri 
Gloeocystis spp . 
Gloeocystis major 
Gloeocystis versiculosa 
Golenkinia spp . 
Kirchneriella spp . 
Kirchneriella contorta 
Kirchneriella subsoli taria 
Lagerheimia spp . 
Lagerheimia longiseta 
Lagerheimia quadriseta 
Lagerheimia subsalsa 
Micractinium spp . 
Micractinium pusillum 
Microspora spp . 

APPENDIX B ( cont inued ) 

Author II 
( See footnotes for author name . ) 

1 
1 ,  2 
1 ,  2 ,  1 0  

16  
2 ,  1 5  
1 ,  2 

1 ,  2 
2 
1 ,  1 3  

16  
2 ,  1 3  
10 
1 
1 

2 
2 

1 ,  2 
1 3  o-. 

00 



Microspora pachyderma 
Microthamnion strictissimum 
Mougeotia spp . 
Nephrocytium spp . 
Nephrocytium Agardhianum 
Oedogonium spp . 
Oocystis spp . 
Oocystis Borge! 
Oocys tis crassa 
Oocystis elliptica 
Oocys tis Eremosphaeria 
Oocystis parva 
Oocys tis pusilla 
Oocystis solitaria 
Oocystis submarina 
Palmella mucosa 
Pandorina . spp . 
Pandorina morum 
Pedias trum spp . 

APPENDIX B ( cont inued ) 

Pediastrum biradiatum v .  emarginatum 
fa . convexum 

Pediastrum boryanum 
Pediastrum duplex 
Pediastrum duplex var . clathratum 
Pedias trum duplex var . gracilimum 
Pediastrum duplex var . reticulatum 
Pediastrum integrum var . priva 
Pediastrum simplex var .  duodenarium 
Pediastrum tetras 

Author II 
( See footnotes for author name . )  

1 ,  2 ,  1 3 ,  1 5  

2 ,  1 3 , 1 6  
2 ,  1 0  
1 ,  2 
2 

2 ,  7 ,  10 , 1 3 , 1 4 , 1 5  

1 
1 '  2 '  1 6  
1 ,  2 

1 ,  2 

1 ,  2 
2 

0\ 
\0 



APPENDIX B ( cont inued ) 

Pedias trum tetras 
Pedias trum tetras var . tetraodon 
Pithophora spp . 
Polyedriops is spinulosa 
Polytoma spp . 
Protoderma viride 
Quadrigula spp . 
Quadrigula chodatii 
Rhizoclonium spp . 
Rhizoclonium hieroglyphicum 
Rhizoclonium Hookeri 
Scenedesmus spp . 
Scenedesmus abundans 
Scenedesmus abundans var . asymme t rica 
Scenedesmus abundans var . brevicauda 
Scenedesmus abundans var . longicauda 
Scenedesmus acuminatus 
Scenedesmus acuminatus var . minor 
Scenedesmus acutiformis 
Scenedesmus arcuatus 
Scenedesmus arcuatus var . capi tatus 
Scenedesmus arcuatus var . platydisca 
Scenedesmus armatus 
Scenedesmus brasiliensi s  
Scenedesmus Bernardi i  
Scenedesmus bijuga 
Scenedesmus bijuga var . alternans 
Scenedesmus bijuga var . f lexuosus 
Scenedesmus dimorphus 

Aut hor II 
( See footnotes for author name . ) 

2 
1 ,  2 

2 

1 3  

2 ,  9 ,  1 0 , 1 3 ,  1 5  
1 ,  2 

2 
2 
l 

1 ,  2 
1 
1 
2 

1 
1 ,  2 
1 ,  2 
1 
1 ,  2 ........ 
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APPENDIX B ( continued ) 

Scenedesmus incrassatulus 
Scenedesmus longus var . ellipticus 
Scenedesmus obliquus 
Scenedesmus opoliensis  
Scenedesmus opoliensis  var . contracta 
Scenedesmus quadricauda 
Scenedesmus quadricauda var . longispina 
Scenedesmus quadricauda var . maximus 
Scenedesmus quadricauda var . parvus 
Scenedesmus quadricauda var . quadrispina 
Scenedesmus quadricauda var . Wes tii 
Schroederia spp . 
Schroederia Judayi 
Schroederia setigera 
Selenastrum spp . 
Selenastrum minutum 
Selenas trum Wes tii 
Spirogyra spp . 
Spondylosium spp . 
Sphaerocystis spp . 
Sphaerocystis Schroeter! 
Stauras trum spp . 
Stauras trum alternans 
Stauras trum gracile 
Staurastrum margaritaceum 
Staurastrum paradoxum 
Staurastrum polymorphum 
Staurastrum punctulatum 

Author II 
( See footnotes for author name . )  

2 
2 

1 ,  2 

1 ,  2 ,  1 6  
2 

1 '  2 

2 
1 ,  2 
1 ,  2 
1 ,  1 3 , 1 5  
2 

1 ,  2 ,  1 3 ,  1 5  

1 3  
1 ,  2 ,  1 0  
2 ,  1 3  

1 3  

........ 
1-' 



APPENDIX B ( continued ) 

Author II 
( See footnotes for author name . )  

Stigeoclonium spp . 
Stigeoclonium lubricum 
Stigeoclonium polymorphum 
Stigeoclonium subsecundum 
Tetraedron spp . 2 ,  1 3  
Tetraedron caudatum 2 
Tetraedron enorme 
Tetraedron has tatum 1 '  2 
Tetraedron limneticum 1 
Tetraedron minimum 1 ,  2 
Tetraedron muticum 1 ,  2 
Tetraedron muticum fa . punctulatum 
Tetraedron regulare 2 
Tetraedron regulare var . torsum 
Tetraedron trigonum 1 '  2 
Tetraedron trigonum var . _ gracile 1 ,  2 
Tetrastru� s taurogeniaeforme 1 '  2 
Treubaria setigerum I 1 
Trentepohlia spp . 
Ulothrix spp . 1 ,  1 4 , 1 5  
Ulothrix subtilissima 
Volvox spp . 
Zygnema spp . 15  

B)  Charophyceae 
Chara spp . 4 ,  1 6  

II . Euglenophyta 
Euglena spp . 1 3  
Euglena acus 1 "--

N 



Euglena Ehrenbergii 
Phacus spp . 
Trachelomonas spp . 

I I I .  Pyrrophyta 
A) Dinophyceae 

Ceratium spp . 
Ceratium hirundinella 
Peridinium spp • · 

IV . Cryptophyta 
Cryptomonas spp . 

v .  Chloromonadophyta 
Vacuolaria virescens 

VI . Chrysophyta 
A) Xanthophyceae 

Characiopsis spp . 
Ophiocytium spp . 

APPENDIX B ( continued ) 

Ophiocytium capitatum var . 1ongispinum 
Tribonema spp . 
Vaucheria spp . 

B )  Chrysophyceae . 
Dinobryon spp . 
Dinobryon sertularia 
Dinobryon Vanhoeffenii 

Author II 
( See footnotes for author name . )  

1 ,  2 ,  1 6  

2 

7 ,  1 3 ,  1 4  
1 ,  2 ,  5 ,  6 ,  1 6  
2 ,  1 4  

1 ,  2 ,  6 

10  

1 3 , 1 5  
1 3 , 1 5 ,  1 6  

7 ,  1 0 ,  1 3  
1 ,  2 

'-I 
VJ 



C)  Bacillariophyceae 
1 )  Centrales 

Chaetoceros Elmorei 
Coscinodiscus spp . 
Coscinodiscus lacustris 
Cyclotella spp . 
Cyclotella bodanica 
Cyclotella meneghiniana 
Melosira spp . 
Melosira islandica 
Melosira granulata 
Rhizosolenia spp . 
Stephanodiscus spp . 
Stephanodiscus astraea 
Stephanodiscus niagarae 

2 )  Pennales 
Achnanthes spp . 

APPENDIX B ( continued ) 

Achnanthes lanceolata var . lanceolata 
Amphipleura pellucida var . pel lucida 
Amphiprora spp . 
Amphiprora alata 
Amphiprora ornata 
Amphora spp . 
Amphora ovalis 
Anomoeoneis cos tata var . cos tata 
Asterionella spp . 
Asterionella formosa 
Caloneis spp . 
Caloneis amphisbaena var . amphisbaena 

Author II 
( See footnotes for author name . )  

1 ,  6 
15 

2 ,  6 ,  1 0 , 1 6  

1 ,  2 
2 ,  7 ,  1 0 , 1 3 ,  1 5  
2 
1 ,  2 

2 ,  6 ,  7 ,  1 0 ,  1 3  
1 ,  2 
1 , 2 

6 ,  1 3  

2 

2 ,  7 ,  1 3 , 1 5  
1 ,  2 ,  6 ,  1 0 , 1 2  

1 ""-J 
-'="' 



APPENDIX B ( cont inued ) 

Caloneis bacillum var . bacillum 
Caloneis lewisii var . lewisii  
Caloneis limosa 'var . limosa 
Caloneis ventricosa var . ventricosa 
Campylodiscus spp . 
Campylodiscus noricus 
Cocconeis spp . 
Cocconeis pendiculus 
Cocconeis �lacentula 
Cymatopleura spp . 
Cymatopleura elliptica 
Cymatopleura elliptica var . spiralis  
Cymatopleura solea 
Cymbella spp . 
Cymbella affinis 
Cymbella aspera 
Cymbella cuspidata 
Cymbella cymbiformis 
Cymbella gracilis 
Cymbella lanceolata 
Cymbella mexicanum 
Cymbella parva 
Cymbella pros trata 
Cymbella triangulum 
Cymbella tumida 
Cymbella turgida 
Cymbella ventricosa 
Diatoma spp . 
Diatoma vulgare 

Author II 
( See footnotes for author name . )  

1 

1 3  

1 ,  2 

1 

1 
2 ,  1 0 ,  1 3 ,  1 5 ,  1 6  
2 

1 

1 

2 
1 

2 
1 
1 3 , 1 5  

........ 
V1 



Diploneis  spp . 
Diploneis smithii 
Epithemia spp . 
Epithemia sorex 
Epithemia turgida 
Eunotia spp . 

APPENDIX B ( cont inued ) 

Eunotia curvata var . curvata 
Eunotia pectinalis 
Fragilaria spp . 
Fragilaria capucina var . capucina 
Fragilaria cons truens var . contruens 
Fragilaria construens var . binodis 
Fragilaria crotonensis var . crotonensis 
Fragilaria pinnata var . pinnata 
Frustulia spp . 
Gomphonema spp . 
Gomphonema acuminatum 
Gomphonema acuminatum var . coronatum 
Gomphonema angus tatum 
Gomphonema constrictum 
Gomphonema gracile var . · dichotoma 
Gomphonema montanum var . subclavatum 
Gomphonema olivaceum 
Gomphonema olivaceum var . calcarea 
Gomphonema parvulum 
Gyrosigma spp . 
Gyrosigma macrum 
Gyrosigma spenceri var . spenceri 
Hantzs chia spp . 

Author II 
( See footnotes for author name . )  

1 
1 
15  

7,  1 0 , 1 3 ,  1 5  
1 '  2 
1 '  2 

1 ,  2 ,  6 ,  1 2 , 1 6  

2 ,  1 0 , 1 3 ,  1 5 , 1 6  

1 
2 

1 

1 
2 ,  1 3 , 1 5  

6 ,  10  ........ 
a. 



APPENDIX B ( continued ) 

Hantzschia amphioxys 
Hantzschia amphioxys var . vivax 
Mastogloia spp . · 

Mastogloia smithii 
Meridion circulare 
Navicula spp . 
Navicula accomoda var . accomoda 
Navicula bacillum var . bacillum 
Navicula capi tata var . capitata 
Navicula capitata var . hungarica 
Navicula cincta var . cincta 
Navicula cryptocephala var . cryptocephala 
Navicula cuspidata var . cuspidata 
Navicula elginensis var . elginensis  
Navicula exigua var . capitata 
Navicula gastrum var • . gas trum 
Navicula halophila var . tenuiros tris 
Navicula pupula var . pupula 
Navicula pupula var . capitata 
Navicula pupula var . rectangularis 
Navicula radiosa var . radiosa 
Navicula radiosa var . tenella 
Navicula reinhardhii var . reinhardhii 
Navicula re.inhardhii var . elliptica 
Navicula salinarum var . salinarum 
Navicula salinarum var . intermedia 
Navicula tripunctata var . tripunctata 
Nedium spp . 
Nedium a·ffine var . undulatum 

Author II 
( See footnotes for author name . )  

1 

2 ,  1 3 ,  1 5  
2 ,  1 3 ,  1 4 ,  1 5 , 1 6  

1 

1 ,  2 

2 
1 ,  2 

1 

1 
� 
� 



Nedium iridis var . iridis 
Nit zschia spp . 
Nitzschia amphibia 
Nitzschia commutata 
Nit zschia linearis 

APPENDIX B ( cont inued ) 

Nitzschia linearis var . tenuis 
Nitzschia lorenziana 
Nitzschia palea 
Nitzs chia sigmoidia 
Nit zschia vermicularis 
Opephora spp . 
Opephora martyi 
Pinnularia spp . 
Pinnularia gibba 
Pinnularia maior var . maior 
Pinnularia mesolepta .var . mesolepta 
Pinnularia micros tauron var . microstauron 
Pinnularia viridis var . viridis 
Rhoicosphenia curvata 
Rhopalodia gibba 
Rhopalodia gibberula 
Rhopalodia ventricosa 
Stauroneis spp . 
Stauroneis . anceps var . anceps 
Stauroneis anceps fa . gracilis 
Stauroneis smithii var . smi thii 
Stauroneis phoenicenteron var . 

phoenicenteron 
Surirella spp . 

Author II 
( See footnotes for author name . ) 

2 ,  1 5  
1 
1 
2 

2 
1 ,  2 
1 ,  2 ,  6 
1 

1 

1 ,  2 
1 , 2 

1 
1 

2 ,  7 ,  1 0 , 1 5  '..1 
(X) 



APPENDIX B ( continued ) 

Surirella angus tata 
Surirella elegans 
Surirella lineatis 
Surirella ovalis 
Surirella spiralis 
Surirella splendida 
Surirella striatula 
Synedra spp . _ 

Synedra acus 
Synedra capitata var . capitata 
Synedra dorsoventralis 
Synedra fasciculata var . !as ciculata 
Synedra incisa var . incisa  
Synedra pulchella var . pulchella 
Synedra rumpens var . rumpens 
Synedra ulna 
Synedra ulna var . longissima 
Tropidoneis lepidoptera 

VII . Cyanophyta 
A) Cyanophyceae 

Agmenellum spp . (Merismopedia spp . )  
Agmenellum thermale ( Merismopedia 

glauca) _ 

Agmenellum thermale (Merismopedia 
elegans var . major )  

Agmenellum quadruplicatum 
(Merismopedia tenuissima) 

Anabaena spp . 

Author II 
( See footnotes for author name . )  

1 

1 

1 

6 ,  1 3 ,  1 4  
1 ,  2 ,  

1 
1 ,  1 6  

3 ,  4 ,  1 0 , 1 2 ,  1 5  

1 ,  2 ,  5 ,  6 ,  8 

5 ,  6 ,  8 

1 '  2 ,  6 
2 ,  7 , 9 , 1 0 , 1 1 ,  1 2 ,  1 3 ,  1 5 , 1 6  � 



Anabaena affinis 
Anabaena circinalis 
Anabaena spiroides 
Anacystis spp . 

APPENDIX B ( continued ) 

Anacys tis spp . (Gloeocapsa spp . )  
Anacys tis spp . (Gloeocapsa punctata) 
Anacystis spp . ( Gloeocapsa rupestris )  
Anacys tis _ spp . ( Chroococcus spp . ) · 
Anacystis cyanea ( Microcys tis aeruginosa)  
Anacys tis cyanea ( Chroococcus minor ) 
Anacys tis cyanea ( Chroococcus dispersus ) 
Anacystis dimidiata 

( Chroococcus limneticus ) 
Anacys tis incerta ( Microcystis  incerta) 
Aphanizomenon spp . 
Aphanizomenon flos-aquae ( A. holsaticum) 
Aphanizomenon ovalisporum 
Arthrospira spp . 
Arthrospira gomontiana 
Arthrospira Jenneri 
Calothrix spp . 
Coccochloris spp . 
Coccochloris spp . (Aphanothece spp . )  
Coccochloris spp . 

( Dactylococcopsis fascicularis ) 
Coccochloris spp . ( Gloeothece rupestris ) 
Coccochloris spp . ( Synechocystis  aquatilis )  
Gloeotrichia echinulata 
Gloeotrichia natans 

Author II 
( See footnotes for author name . )  

2 
1 '  2 

3 ,  4 ,  6 ,  1 0 , 1 1 ,  1 3 ,  1 4  

2 ,  6 ,  1 3  
2 ,  5 ,  6 ,  1 0  
2 
1 ,  2 

1 ,  2 ,  5 ,  1 0  
1 ,  2 ,  5 ,  8 , 1 0 , 1 2  
3 ,  7 ,  1 0 , 1 1 , 1 3 , 1 5  
1 ,  2 ,  6 ,  8 , 1 0 , 1 2  

1 
13  
10 

1 3  

1 3  
1 ,  2 ,  1 0 , 1 1 ,  1 2  

(X) 
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APPENDIX B ( continued ) 

Gomphosphaeria spp . 
Gomphosphaeria spp . ( Coelosphaerium spp . ) 
Gomphosphaeria aponina 
Gomphosphaeria lacus tris  var . compacta 
Lyngbya spp . 
Lyngbya aerugineo-caerulea 
Lyngbya aes tuarii 
Lyngbya contorta 
Lyngbya Diguetii 
Lyngbya limnetica 
Lyngbya Nordgaardi 
Lyngbya versicolor 
Nostoc spp . 
Oscillatoria spp . 
Oscillatoria acutissima 
Oscillatoria agardhii . 
Oscillatoria amphibia 
Oscillatoria anguina 
Os cillatoria angusta 
Oscillatoria angus tissima 
Oscillatoria articulata 
Oscillatoria chalybea 
Os cillatoria formosa 
Oscillatoria granulata 
Oscillatoria limnetica 
Oscillatoria limosa 
Oscillatoria nigra 
Oscillatoria prolifica 
Oscillatoria subbrevis 

Author II 
( See footnotes for author name . )  

3 ,  4 ,  5 ,  6 ,  1 0 , 1 2  
1 3  
1 ,  2 ,  6 
6 
2 ,  7 ,  1 0 , 1 3  

16 
1 ,  2 ,  5 ,  10 
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1 ,  1 3  
1 3  

1 ,  2 
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00 
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APPENDIX B ( continued ) 

Oscillatoria splendida 
Oscillatoria tenuis 
Os cillatoria terebriformis 
Pleurocapsa minor ( Endophysalis spp . )  
Rivularia minutula 
Spirulina spp . 
Spirulina laxa 
Spirulina major 
Spirulina princeps 
Spirulina subsalsa 
Unid . Flagellate 
Unid . Green 
Unid . Bluegreen 
Pennate diatom 

Footnotes for Appendix B 
1 - Hern et al .  ( 1 9 7 9 ) 
2 - Koth ( 1 98 1 ) 
3 - Moore and Haertel ( 1 9 75 ) 
4 - Tipton et al .  ( 1 972 ) 
5 - Haertel ( 1 980 ) 
6 - Haertel ( 1 97 2 )  
7 - Nickum ( 1 9.70 ) 
8 - Haertel and Jongsma ( 1 982 ) 
9 - Sonneman et al . ( 1 982 ) 

1 0  - Haertel ( 1 9 79 ) 
1 1  - Haertel ( 1 97 7 )  
1 2  - Thoreson et al .  ( 1 976 ) 
1 3  - Hauptman ( 1 97 7 )  
1 4  - Graham ( 1 96 6 )  
1 5  - Griffith ( 1 9 1 6 )  
1 6  - Bell ( 1 96 1 ) 

Author II 
( See footnotes for author name . )  

2 ,  1 6  

1 
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APPENDIX C 

Percent frequency of occurrence of algae ident if ied by locations combined [ both pooled {n=52 ) ,  

I .  

and separated (N=60 ) ] ;  lacustrine habitat samples combined {n=84 ) ;  palus trine habi tat 
samples combined (n=29 ) ;  and riverine habitat samples combined · (n=27 ) .  

Chlorophyta 
A) Chlorophyceae 

Actinastrum s_pp_. 
Actinastrum gracilimum 
Actinastrum Hantzschii 
Ankistrodesmus spp . 
Ankistrodesmus convolutus 
Ankistrodesmus falcatus 
Ankistrodesmus falcatus var . 

acicularis 
Ankistrodesmus falcatus var . 

mirabilis 
Ankistrodesmus spiralis 
Botryococcus spp . 
Botryococcus protuburans var . minor 
Botryococcus sudeticus 
Bulbochaetae spp . 
Chaetophora spp . 
Chaetophora elegans 
Chaetophora incrassata 
Characium spp . 
Characium ambiguum 
Characium falcatum 
Characium gracilipes 
Characium limneticum 

Locat ions 
Combined 

n=52 

13 . 5  
1 . 92  

13 . 5  
1 . 92  

38 . 5  
55 . 8  
15 .4  

15 . 4  

1 . 92 
7 . 7 
1 . 92 
1 . 92 
1 . 92  
7 . 7 

1 1 . 5  
5 . 8 

28 .8  
1 . 92 
1 . 92  
1 . 92  
1 . 92 

Locat ions Lac us-
Combined trine 

n=60 n=84 

13 . 3  8 . 3 
1 . 6 2 . 4 

13 . 3  1 1 . 9  
1 . 6 o . o  

35 . 0  28 . 6  
56 . 6  47 . 6  
13 . 3  13 . 09 

13 . 3  1 1 . 9  

1 . 6 o . o 
6 . 6 3 . 6 
1 . 6 2 . 4 
1 . 6 1 . 2 
1 . 6 1 . 2 
8 . 3 1 . 2 

10 . 0  3 . 6 
5 . 0 1 . 2 

25 . 0  8 . 3 
1 . 6  o . o  
1 . 6 1 . 2 
1 . 6 1 . 2 
1 . 6 1 . 2 

Pal us-
trine 
n=2 9  

0 . 0 
0 . 0 
6 . 9 
o . o 

20 . 7  
51 . 7  

o . o 

0 . 0 

3 . 4 
3 . 4 
0 . 0 
o . o 
o . o 
6 . 9 
6 . 9 
3 . 4 

20 . 7  
3 . 4 
0 . 0 
0 . 0 
o . o 

River-
ine 
n=27 

1 1 . 1  
o . o 
3 . 7 
3 . 7 

22 . 2  
25 . 9  

3 . 7 

3 . 7  

o . o 
0 . 0 
0 .0 
o . o 
o .o 
7 . 4 
3 . 7  
3 . 7  

1 1 . 1  
0 . 0 
o . o 
0 . 0 
0 . 0 

00 
(,.) 



APPENDIX C ( cont inued ) 

Locat ions Locations Lac us- Pal us- River-
Combined Combined .trine trine ine 

n=52 n=60 n=84 n=29 n=27  

Characium ornithocephalum 1 . 92 1 . 6 o . o 3 . 4  o . o 
Chlamydomonas spp . 38 . 5  33 . 3  19· . 0  17 . 2  18 . 5  
Cladophora spp . 30 . 8  28 . 3  15 . 5  10 . 3  22 . 2  
Cladophora glomerata 5 . 8 5 . 0 1 . 2 o . o 7 . 4 
Closteriopsis spp . 1 . 92 1 . 6 o . o 3 . 4 o . o 
Closteriopsis longissima 3 . 8  3 . 3  2 . 4 o . o o . o 
Closteriopsis longissima var . tropica 11 . 5  10 . 0  9 . 5  o . o 3 . 7  
Closterium spp . 50 . 0  45 . 0  1 1 . 9  44 . 8  48 . 1  
Closterium acerosum 5 . 8  5 . 0  3 . 6  o . o o . o 
Closterium acerosum var . elongatum 1 . 92  1 . 6 o . o o . o  3 . 7 
Closterium acutum 1 . 92 1 . 6 1 . 2 o . o o . o 
Closterium dianae 1 . 92 1 . 6 o . o 3 . 4 o . o 
Closterium ehrenberg!! 1 . 92 1 . 6 o . o o .o 3 . 7 
Closterium moniliferum 1 . 92 1 . 6 o . o  o . o · 7 . 4 
Closterium leibleinii 3 . 8  3 . 3  2 . 4 3 . 4 3 . 7 
Closterium venus I 5 . 8 5 . 0 3 . 6 3 . 4 o . o ; 

Coelastrum spp . 11 . 5  10 . 0  5 . 9 3 . 4 o .o 
Coelastrum microporum 23 . 0  20 . 0  17 . 8  6 . 9 3 . 7 
Coelastrum sphaericum 3 . 8 3 . 3 1 . 2 3 . 4 o . o 
Coleochaete spp . 1 . 92 1 . 6 0 . 0 3 . 4 o . o 
Coleochaete divergens 1 . 92 1 . 6 1 . 2 o . o o . o 
Coleochaete orbicularis 1 . 92 1 . 6 o . o  3 . 4 o . o 
Cosmarium spp • 38 . 5  38 . 3  30 . 9  27 . 6  o . o 
Cosmarium constrictum 3 . 8  3 . 3 2 . 4 o . o o . o 
Cosmarium formosulum 19 . 2  16 . 6  9 . 5 17 . 2  0 . 0 
Cosmarium granatum 3 . 8  3 . 3  2 . 4 0 . 0  o . o 
Cosmarium meneghinii 1 . 92 1 . 6 1 . 2 o . o o . o 
Cosmarium nitidulum 1 . 92 1 . 6 1 . 2 0 . 0 o . o 

00 
� 

Cosmarium protractum 1 . 92 1 . 6 o . o. 3 . 4 o . o 



Cosmarium sexangulare 
Cosmarium subcostatum 
Crucigenia spp . 
Crucigenia apiculata 
Crucigenia tetrapedia 
Crucigenia qu�drata 
Cylindrocapsa spp . 
Cylindrocapsa conferta 
Desmococcus viridis 
DictlosEhaerium spp . 
Dictlosphaerium pulchellum 
DraEarnaldia spp . 
DlsmorEhococcus variabilis 
Elakatotrix viridis 
EuastroEsis Richter! 
Eudorina spp . 
Eudorina elegans 
Franceia Droescheri 
Gloeocystis spp . 
Gloeocys tis major 
Gloeocystis versiculosa 
Golenkinia spp . 
Kirchneriella spp . 
Kirchneriella contorta 
Kirchneriella subsolitaria 
Lagerheimia spp . 
Lagerheimia longiseta 
Lagerheimia quadriseta 

APPENDIX C ( cont inued) 

Locations Locations 
Combined Combined 

n=52  n=60 

1 . 92  1 . 6 
3 . 8 3 . 3  
9 . 6 8 . 3 
5 . 8 5 . 0 
1 . 92  1 . 6 
5 . 8 5 . 0 
9 . 6 8 . 3 
3 . 8  3 . 3 
3 . 8 3 . 3 

1 1 . 5  10 . 0  
19 . 2  16 . 6  

1 . 9 2 1 1 . 6  
3 . 82 3 . 3 
1 . 92  1 . 6 
1 . 92  1 . 6 

I 

1 . 92  1 . 6 
1 . 92  1 . 6 
1 . 92 1 . 6 
5 . 8 5 . 0 
3 . 8 3 . 3  
1 . 92  1 . 6 
5 . 8 5 . 0 

19 . 2  16 . 6  
7 . 7 6 . 6 
1 . 92  1 . 6 
1 . 92  1 . 6 
1 . 92 1 . 6 
3 . 8 3 . 3 

Lac us- Pal us- River-
trine trine ine 
n=84 n=29 n=27 

1 . 2 0 . 0 o . o 
1 . 2 3 . 4 o .o 
5 . 9 o . o o . o 
1 . 2 3 .4 3 . 7 
1 . 2 o . o 0 .0 
5 . 9 0 . 0 o . o 
1 . 2 o . o 14 . 8  
1 . 2 3 . 4 0 . 0 
0 . 0 3 . 4 3 . 7 

10 . 7  o . o o . o 
1 1 . 9  6 . 9  3 . 7 
0 .0 o . o 7 . 4 
3 . 4 3 . 7 . 0 .0 
1 . 2 0 . 0 o .o 
1 . 2 0 . 0 0 . 0 
2 . 4 0 . 0 0 .0 
2 . 4 0 . 0 0 .0 
1 . 2 o .o o .o 
3 . 6 o . o 0 . 0 
1 . 2 3 . 4 0 . 0 
1 . 2 o . o o . o 
2 . 4 o . o 7 . 4 

14 . 3  3 . 4 3 . 7 
5 . 9  o . o o .o 
o . o 0 . 0 1 1 . 1  
2 . 4 0 .0 0 .0 00 
1 . 2  0 . 0 0 . 0 \J1 

2 . 4 o . o 0 . 0 



APPENDIX C ( continued ) 

Locat ions Locat ions Lac us- Pal us- River-
Combined Combined trine trine ine 

nz52  n=60 n=84 n•2 9 n=2 7  

Lagerheimia subsalsa 7 . 7 6 . 6 4 . 8  0 . 0 0 .0 
Micractinium spp . 3 . 8  5 . 0 3 . 6  o . o  o . o 
Micractinium pusillum 3 . 8  3 . 3  2 . 4 0 . 0 0 .0 
Microspora spp . 1 1 . 5  10 . 0  0 . 0 10 . 3  1 1 . 1  
Microspora pachyderma 3 . 8 3 . 3 1 . 2 o . o 3 . 7  
Microthamnion strictissimum 1 . 92  1 . 6 o . o 0 . 0 3 . 7 
Mougeotia spp . _ 13 . 5  1 1 . 6  1 . 2 20 . 7  3 . 7  
Nephrocytium spp . 1 1 . 5  10 . 0  9 . 5 3 . 4 o . o 
Nephrocytium Agardhianum 3 . 8  3 . 3 2 . 4 3 . 4 o . o  
Oedogonium spp . 5 . 8 5 . 0 2 . 4 3 . 4 0 . 0 
Oocystis spp . 50 . 0  45 . 0  50 . 0  20 . 7  7 . 4 
Oocys tis Borgei 21 . 1  18 . 3  10 . 7  6 . 9 7 . 4 
Oocystis crassa 7 . 7 6 . 6 7 . 1 o . o 0 .0 
Oocystis elliptica 1 . 92  1 . 6 o . o  o . o . 3 . 7 
Oocystis Eremosphaeria 17 . 3  15 . 0  1 1 . 9  6 . 9 o . o 
Oocystis parva I 3 . 8 3 . 3 2 . 4 o . o o . o 

I 

Oocystis pusilla 3 . 8  3 . 3  1 . 2 3 . 4 0 . 0 
Oocys tis solitaria 1 . 92  1 . 6 1 . 2 o . o o .o 
Oocystis submarina 3 . 8  3 . 3 3 . 6 o . o o . o 
Palmella mucosa 5 . 8 5 . 0 2 . 4 3 . 4 0 . 0 
Pandorina spp . 7 . 7 6 . 6 4 . 8 6 . 9 3 . 7 
Pandorina morum 3 . 8 3 . 3 1 . 2 3 . 4 0 . 0 
Pediastrum spp . 9 . 6 8 . 3 5 . 9 3 . 4 0 . 0 
Pediastrum biradiatum v .  emarginatum 1 . 9 2 1 . 6 1 . 2 0 . 0 0 . 0 

fa . convexum 
Pediastrum boryanum 57 . 7  56 . 6  57 . 1  44 . 8  7 . 4 
Pediastrum duplex 36 . 5  33 . 3  38 . 09 10 . 3  1 1 . 1  
Pediastrum duplex var . clathratum 3 . 8  3 . 3 1 . 2 6 . 9 0 . 0 

00 
0'\ 

Pedias trum duplex var . gracilimum 5 . 8 5 . 0 2 . 4 0 . 0 7 . 4 



APPENDIX C ( cont inued) 

Locat ions Locations Lac us- Pal us- River-
Combined Combined trine trine ine 

n=52  n=60 n=-84 n=29 n=27 
-

Pediastrum duplex var . reticulatum 3 . 8 3 . 3 2 . 4 o . o 0 .0 
Pediastrum integrum var . priva 1 . 92  1 . 6 1 . 2 0 . 0 o .o 
Pediastrum simplex var .  duodenarium 1 . 92 1 . 6 2 . 4 o . o o . o 
Pediastrum tetras 11 . 5  10 . 0  1 1 . 9  3 . 4 7 .4 
Pedias trum tetras var . tetraodon 5 . 8  5 . 0 4 . 8 o . o o .o 
Pithophora spp . 5 . 8 5 .0 1 . 2 3 . 4 3 . 7 
Polyedriopsis spinulosa 1 . 92  1 . 6 o . o o .o 3 . 7 
Polytoma spp . 1 . 92 1 . 6 1 . 2 o . o o .o 
Protoderma viride 1 . 92 1 . 6 o . o 3 . 4 o . o 
Quadrigula spp . 7 . 7 6 . 6 3 . 6  o . o 3 . 7 
Quadrigula chodatii 1 . 92 1 . 6 1 . 2 o . o 0 . 0 
Rhizoclonium spp . 42 . 3  36 . 6  13 . 09 . 34 . 5  7 . 4 
Rhizoclonium hieroglyphicum 19 . 2  16 . 6  7 . 1 13 . 8  3 . 7 
Rhizoclonium Hooker! 5 . 8 5 . 0 1 . 2 3 . 4 . 3 . 7 
Scenedesmus spp . 36 . 5  31 . 6  14 . 3  17 . 2  14 . 8  
Scenedesmus abundans 17 . 3  15 . 0  14 . 3  3 . 4 7 . 4 

: 

Scenedesmus abundans var . asymme trica 3 . 8 3 . 3 1 . 2 3 . 4 0 .0 
Scenedesmus abundans var . brevicauda 9 . 6 8 . 3 3 . 6 6 . 9 0 .0 
Scenedesmus abundans var . longicauda 1 . 92  1 . 6 1 . 2 3 . 4 0 .0 
Scenedesmus acuminatus 25 .0  25 .0  19 .04  3 . 4 1 1 . 1  
Scenedesmus acuminatus var . minor . 17 . 3  15 . 0  9 . 5 6 . 9 14 . 8  
Scenedesmus acutiformis 1 . 92 1 . 6 1 . 2 0 . 0 o .o 
Scenedesmus arcuatus 1 . 92 1 . 6 1 . 2 0 . 0 0 . 0 
Scenedesmus arcuatus var . capitatus 3 . 8 3 . 3 2 . 4 o . o o .o 
Scenedesmus arcuatus var . platydisca 2 1 . 1  18 . 3  14 . 3  6 . 9 3 . 7 
Scenedesmus armatus 3 . 8  3 . 3 1 . 2 3 . 4 o .o 
Scenedesmus brasiliensis 1 . 92 1 . 6 o . o 3 . 4 o . o 
Scenedesmus Bernardi! 9 . 6  

00 
10 . 0  4 . 8 17 . 2  0 .0 '-J 

Scenedesmus bijuga 55 . 8  50 . 0  28 . 6  44 . 8  7 . 4 



APPENDIX C ( cont inued ) 

Locations Locations Lac us- Pal us- River-
Combined Combined trine trine ine 

n=52 n=60 n=84 n=29 n=27 

Scenedesmus bijuga var .  alternans 3 . 8 3 . 3  1 . 2 3 . 4 o . o 
Scenedesmus bi juga var .  flexuosus 17 . 3  15 . 0  10 . 7  10 . 3  0 .0 
Scenedesmus dimorphus 28 . 8  25 . 0  23 . 8  20 . 7  3 . 7 
Scenedesmus incrassatulus 3 . 8 3 . 3 2 . 4 3 . 4 o .o 
Scenedesmus longus var . ellipticus 1 . 92  1 . 6 o . o  3 . 4 o . o 
Scenedesmus obliquus 15 . 4  15 . 0  10 . 7  6 . 9 3 . 7 
Scenedesmus opoliensis 5 . 8 5 . 0 3 . 6 3 . 4 0 . 0 
Scenedesmus opoliensis var . contracta 3 . 8 3 . 3 o . o 6 . 9 0 .0 
Scenedesmus quadricauda 44 . 2  41 . 6  36 . 9  20 . 7  1 1 . 1  
Scenedesmus quadricauda var .  longispina 63 . 5  56 . 6  40 . 5  55 . 2  22 . 2  
Scenedesmus quadricauda var . maximus 1 1 . 5  10 . 0  4 . 8 6 . 9  3 . 7 
Scenedesmus quadricauda var . parvus 3 . 8 3 . 3 2 . 4 3 . 4 o . o 
Scenedesmus quadricauda var . quadrispina 13 . 5  13 . 3  8 . 3  10 . 3  0 . 0 
Scenedesmus quadricauda var . Westii 9 . 6 8 . 3 4 . 8 6 . 9 0 . 0 
Schroederia spp . 5 . 8 5 . 0 3 . 6 0 . 0 o .o 
Schroederia Judayi 11 . 5  10 . 0  4 . 8 10 . 3  o . o 
Schroederia setigera I 7 . 7 6 . 6 3 . 6  6 . 9 0 . 0 
Selenastrum spp . 15 . 4  13 . 3  8 . 3 3 . 4 3 . 7 
Selenastrum minutum 5 . 8  5 . 0 2 . 4 6 . 9 o .o 
Selenastrum Westii 5 . 8 5 . 0 3 . 6 0 . 0 0 . 0 
Spirogyra spp . 32 . 7  30 . 0  5 . 9 41 . 4  33 . 3  
Spondylosium spp . 1 . 92  1 . 6 1 . 2 3 . 4 0 . 0 
Sphaerocystis _ spp � 3 . 8  3 . 3 2 . 4 o . o o .o 
Sphaerocys tis Schroeter! 50 . 0  46 . 6  25 . 0  3 1 . 03  33 . 3  
Staurastrum spp . 28 . 8  26 . 6  1 9  . OS 17 . 2  7 . 4 
Staurastrum alternans 1 . 92  1 . 6 2 . 4 o . o 0 .0 
Staurastrum gracile 7 . 7 6 . 6 7 . 1 o . o o .o 
Staurastrum margaritaceum 1 . 92 1 . 6 1 . 2  0 . 0 0 . 0 

00 
00 

Stauras trum paradoxum 1 . 9 2 1 . 6 1 . 2  0 . 0 0 .0 



APPENDIX C ( cont inued ) 

Locations Locations Lac us- Pal us- River-
Combined Combined trine trine ine 

n=52 n=60 n=84 n=29 n=27 

Staurastrum polymorphum 7 . 7 6 . 6 3 . 6 3 . 4 0 .0 
Staurastrum punctulatum 1 . 92 1 . 6 1 . 2 0 .0 0 . 0 
Stigeoclonium spp . 32 . 7  30 . 0  1 1 . 9  13 . 8  14 . 8  
Stigeoclonium lubricum 1 . 92  1 . 6 1 . 2 o . o o . o 
Stigeoclonium polymorphum 1 1 . 5  10 . 0  3 . 6 3 . 4 7 . 4 
Stigeoclonium subsecundum 1 . 92 1 . 6 o . o 0 . 0 3 . 7  
Tetraedron spp • . 5 . 8 5 . 0 4 . 8 o . o 0 .0 
Tetraedron caudatum 9 . 6 8 . 3 4 . 8 6 . 9 7 . 4 
Tetraedron enorme 1 . 92 1 . 6 o . o 3 . 4 0 .0 
Tetraedron hastatum 1 . 92 1 . 6 1 . 2 o . o 0 .0 
Tetraedron limneticum 1 . 92  1 . 6 1 . 2  o . o 0 . 0 
Tetraedron minimum 21 . 1  20 .0  1 1 . 9  24 . 1  7 . 4 
Tetraedron muticum 15 . 4  15 . 0  9 . 5 17 . 2  7 . 4 
Tetraedron muticum fa . punctulatum 3 . 8 3 . 3 1 . 2 3 . 40 0 .0 
Tetraedron regulare 7 . 7 6 . 6 4 . 8 0 . 0 0 .0 
Tetraedron regulare var . torsum 1 . 92 1 . 6 1 . 2 o . o o . o 
Tetraedron trigonum 5 . 8 5 . 0 2 . 4 3 . 4 0 . 0 
Tetraedron trigonum var . gracile 7 . 7 6 . 6 2 . 4 3 . 4 3 . 7 
Tetras trum staurogeniaeforme 1 1 . 5  10 . 0  7 . 1 0 . 0 7 . 4 
Treubaria setigerum 7 . 7 6 . 6  4 . 8 0 .0 3 . 7  
Trentepohlia spp . 1 . 9 2 1 . 6 1 . 2 0 . 0 o .o 
Ulothrix spp . 2 1 . 1  18 . 3  7 . 1 17 . 2  7 . 4 
Ulothrix subtilissima 1 . 92  1 . 6 o . o  3 . 4  0 . 0 
Volvox spp . 3 . 8 3 . 3 o . o 3 . 4 3 . 7  
Zygnema spp . 1 . 9 2 1 . 6 o . o 3 . 4  o . o 

B)  Charophyceae 
Chara spp . 5 . 8 5 . 0 1 . 2 6 . 9 3 . 7 00 

\0 



APPENDIX C ( cont inued ) 

Locations Locations Lac us-:- Pal us- River-
Combined Combined trine trine ine 

n=52 n=60 n=84 n=2 9 n=27 

II . Euglenophyta 
Euglena spp . 53 . 8  50 . 0  22 . 6  44 . 8  1 1 . 1  
Euglena acus 1 . 92  1 . 6 o . o o . o 3 . 7  
Euglena Ehrenberg!! 1 . 92  1 . 6 1 . 2 o . o o . o 
Phacus spp . 53 . 8  48 . 3  34 . 5  51 . 7  1 1 . 1  
Trachelomonas spp . 15 . 4  13 . 3  9 . 5 3 . 4 o . o 

III . Pyrrophyta 
A) Dinophyceae 

Ceratium spp . 3 . 8 3 . 3  2 . 4 o . o o . o 
Ceratium hirundinella 3 . 8  3 . 3 3 . 6 o . o  0 . 0 
Peridinium spp . 3 . 8  3 . 3 2 . 4 0 . 0 o .o 

IV . Cryptophyta 
Cryptomonas spp . 13 . 5  1 1 . 6  9 . 5 3 . 4 o . o 

v .  Chloromonadophyta 
Vacuolaria virescens 3 . 85 3 . 3 1 . 2 3 . 4 0 . 0 

VI . Chrysophyta 
A) Xanthophyceae 

Characiopsis spp . " 1 . 92  1 . 6 o .o 3 . 4 5  o .o 
Ophiocytium spp . 1 1 . 5  10 . 0  2 . 4 13 . 8  o . o  
Ophiocytium capitatum var . longispinum 3 . 8  3 . 3 1 . 2 o . o 3 . 7  
Tribonema spp . 1 1 . 5  10 . 0  5 . 9  10 . 3  o . o 
Vaucheria spp . 15 .4  13 . 3  o . o 6 . 9 22 . 2  

B)  Chrysophyceae \0 
Dinobryon spp . 1 1 . 5  1 1 . 6  4 . 8 3 . 4 7 . 4 0 

Dinobryon sertularia 7 . 7 6 . 6 4 . 8 0 . 0  o . o 
Dinobryon Vanhoeffenii 1 . 92 1 . 6 1 . 1 o . o 0 .0 



APPENDIX C ( cont inued ) 

Locations Locat ions Lac us- Pal us- River-
Combined Combined trine trine ine 

n=52 n=60 n=84 n=29 n=27 

C )  Bacillariophyceae 
1 )  Centrales 

Chaetoceros Elmore! 3 . 8  3 . 3 2 . 4 0 . 0 o .o 
Coscinodiscus spp . 1 . 92  1 . 6 0 . 0 3 . 4 o . o  
Coscinodiscus lacustris 1 . 9 23 1 . 6 2 . 4 0 . 0 o . o 
Cyclotella spp . 36 . 5  33 . 3  15 . 5  24 . 1  18 . 5  
Cyclotella bodanica 1 . 9 2 1 . 6 o . o  3 .4 0 . 0 
Cyclotella meneghiniana 46 . 1 · 40 . 0  36 . 9  20 . 7  33 . 3  
Melosira spp . 36 . 5  31 . 6  10 . 7  27 . 6  14 . 8  
Melosira islandica 3 . 8  3 . 3 2 . 4 3 . 4 o .o 
Melosira granulata 51 . 9  50 . 0  52 . 4  20 . 7  14 . 8  
Rhizosolenia spp . 3 . 8  3 . 3 2 . 4 0 . 0 o .o 
Stephanodiscus spp . 13 . 5  11 . 6  5 . 9 6 . 9 3 . 7 
Stephanodiscus astraea 9 . 6 8 . 3 9 . 5 0 . 0 o . o 
Stephanodiscus niagarae 1 . 92  1 . 6 1 . 2 0 . 0 o .o 

2 )  Pennales 
Achnanthes spp . 13 . 5  1 1 . 6  1 . 2 10 . 3  14 . 8  
Achnanthes lanceolata var . lanceolata 3 . 8 3 . 3 o . o 3 . 4 3 . 7  
Amphipleura pellucida var . pellucida 3 . 8 3 . 3 2 . 4  3 . 4 0 . 0 
Amphiprora spp . 3 . 8  3 . 3 1 . 2 3 . 4 3 . 7  
Amphiprora alata 7 . 7  6 . 6  4 . 8 0 . 0 o .o 
Amphiprora ornata 13 . 5  1 1 . 6  10 . 7  3 . 4  3 . 7 
Amphora spp . 30 . 8  26 . 6  1 9  .OS 36 . 8  7 . 4 
Amphora ovalis 73 . 08 66 . 6  46 . 4  24 . 1  44 . 4  
Anomoeoneis costata var .  costata 3 . 8 3 . 3 5 . 9  o . o  o . o 
Asterionella spp . 1 . 92  1 . 6 0 � 0  3 . 4  0 . 0 
Asterionella formosa 1 . 92  1 . 6 1 . ·2 0 . 0 0 .0 
Caloneis spp . 15 . 4  13 . 3  2 . 4 6 . 9 14 . 8  

\0 
� 

Caloneis amphisbaena var .  amphisbaena 1 . 92 1 . 6 o . o  0 . 0 1 1 . 1  



APPENDIX C ( cont inued ) 

Caloneis bacillum var . bacillum 
Caloneis lewisii var . lewisii 
Caloneis limosa var . limosa 
Caloneis ventricosa var . ventricosa 
Campylodiscus spp . 
Campylodiscus noricus 
Cocconeis sp.p . 
Cocconeis pendiculus 
Cocconeis placentula 
Cymatopleura spp . 
Cymatopleura elliptica 
Cymatopleura elliptica var . spiralis 
Cymatopleura solea 
Cymbella spp . 
Cymbella affinis 
Cymbella aspera 
Cymbella cuspidata 
Cymbella cymbiformis 
Cymbella gracilis 
Cymbella lanceolata 
Cymbella mexicanum 
Cymbella parva 
Cymbella prostrata 
Cymbella triangulum 
Cymbella tumida 
Cymbella turgida 
Cymbella ventricosa 
Diatoma spp . 
Diatoma vulgare 

; 

Locat ions 
Combined 

n=52 

3 . 8 
11 . 5  

7 . 7 
15 . 4  

1 . 92  
1 . 92 

2 1 . 1  
55 . 8  
17 . 3  

3 . 8  
25 . 0  

1 . 92 
30 . 8  
55 . 8  

3 . 8  
1 . 92  
1 . 92 

1 1 . 5  
1 . 92 
1 . 92 
1 . 92  
3 . 8 

15 . 4  
5 . 8 
5 . 8 

40 . 4  
50 . 0  

3 . 8 
13 . 5  

Locat ions Lac us- Pal us- River-
Combined trine trine ine 

n=60 n=84 n=29 n=2 7 

3 . 3  0 . 0 6 . 9 0 . 0  
10 . 0  3 . 6  3 . 4 1 1 . 1  

6 . 6 4 . 8 3 . 4 o . o 
13 . 3  7 . 1 3 . 4 7 . 4 

1 . 6 2 . 4 0 . 0 o . o 
1 . 6 o . o 3 . 4 0 . 0 

18 . 3  8 . 3 10 . 3  14 . 8  
48 . 3  25 . 0  48 . 3  40 . 7  
16 . 6  8 . 3 17 . 2  14 . 8  

3 . 3  1 . 2 o . o 3 . 7 
21 . 6  20 . 2  3 . 4 7 . 4 

1 . 6 1 . 2 o . o 0 . 0 
31 . 6  25 . 0  6 . 9 18 . 5  
53 . 3  29 . 8  27 . 6  37 . 04 

3 . 3  1 . 2 3 . 4 0 . 0 
1 . 6 1 . 2 o . o 0 . 0 
1 . 6 0 . 0  3 . 4 o . o 

10 . 0  1 . 2 13 . 8  7 . 4 
1 . 6 1 . 2 0 . 0 0 . 0 
1 . 6 o . o  0 .0 3 . 7 
1 . 6 1 . 2 o . o 0 . 0 
3 . 3  1 . 2 o . o 3 . 7 

15 .0  10 . 7  o . o 22 . 2  
5 .0 4 . 8 0 . 0 o . o 
5 . 0 o . o 3 . 4 1 1 . 1  

36 . 6  1 6  . . 6 13 . 8  40 . 7  
46 . 6  26 . 2  3 1 . 03 44 . 4  

\0 
3 . 3  1 . 2 3 . 4 0 .0 N 

1 1 . 6  7 . 1 3 . 4 3 . 7 



APPENDIX C ( cont inued ) 

Diploneis spp . 
Diploneis smithii 
Epithemia spp . 
Epithemia sorex 
Epithemia turgida 
Eunotia spp . 
Eunotia c�rvata var . curvata 
Eunot ia pectinalis 
Fragilaria spp . 
Fragilaria capucina var . capucina 
Fragilaria construens var . contruens 
Fragilaria construens var . binodis 
Fragilaria crotonensis var . crotonensis 
Fragilaria pinnata var . pinnata 
Frustulia spp . 
Gomphonema spp . I 

Gomphonema acuminatum 
Gomphonema acuminatum var . coronatum 
Gomphonema angus tatum 
Gomphonema cons trictum 
Gomphonema gracile var . dichotoma 
Gomphonema montanum var . subclavatum 
Gomphonema · olivaceum 
Gomphonema olivaceum var . calcarea 
Gomphonema parvulum 
Gyrosigma spp . 
Gyrosigma macrum 
Gyrosigma spencer! var . spencer! 
Hantzschia spp . 

Locat ions 
Combined 

n=52  

1 . 92  
1 . 92  

23 . 08 
23 . 08 
63 . 5  

7 . 7 
26 . 9  

5 . 8 
67 . 3  
1 1 . 5  
15 . 4  

1 . 92 
46 . 1  

3 . 8 
1 . 92  

19 . 2  
15 . 4  

7 . 7 
1 . 92  

40 . 4  
1 . 92  
1 . 9 2 

92 . 3  
34 . 6  
32 . 7  
2 1 . 1  
1 1 . 5  

1 . 92  
1 1 . 5  

Locations Lac us- Pal us- River-
Combined trine trine ine 

n=60 n=84 n=29 n=27 

1 . 6 0 . 0 3 . 4 o . o 
1 . 6 o . o 0 . 0 3 . 7 

20 . 0  13 . 09 6 . 9 0 . 0 
20 . 0  16 . 6  13 . 8  7 . 4 
55 . 0  33 . 3  58 . 6  37 . 03 

6 . 6  1 . 2 3 . 4 1 1 . 1  
23 . 3  4 . 7 34 . 5  14 . 8  

s . o 2 . 4 3 . 4 7 . 4 
63 . 3  32 . 1  58 . 6  51 . 8  
1 1 . 6  3 . 6  10 . 3  1 1 . 1  
15 . 0  9 . 5 6 . 9 14 . 8  

1 . 6 0 . 0  o . o 3 . 7 
41 . 6  20 . 2  27 . 6  44 . 4  

3 . 3 1 . 2 6 . 9 . 0 .0 
1 . 6 o . o 3 . 4 0 . 0 

16 . 6  5 . 9  13 . 8  14 . 8  
16 . 6  1 . 2 10 . 3  22 . 2  

6 . 6 2 . 4 3 . 4 1 1 . 1  
1 . 6 0 . 0 3 . 4 o . o 

38 . 3  1 1 . 9  34 . 5  48 . 1  
1 . 6 0 . 0 3 . 4 o . o 
1 . 6 o . o  3 . 4 o . o 

83 . 3  61 . 9  79 . 3  70 . 4  
30 . 0  1 9  . OS 24 . 01 0 . 0 
28 . 3  1 1 . 9  20 . 7  22 . 2  
2 1 . 6  13 . 09 o . o 33 . 3  
10 . 0  9 . 5 o . o 1 1 . 1  \0 

1 . 6 o . o  o . o 3 . 7 w 

10 . 0  o . o 6 . 9 14 . 8  



APPENDIX C ( cont inued ) 

Locations Locations Lac us- Pal us- River-
Combined Combined trine trine ine 

n=52 n=60 n=-84 n•29 n=27 

Hantzschia amphioxys 1 . 92  1 . 6 1 . 2 0 . 0 o . o 
Hantzschia amphioxys var . vivax 1 . 92  1 . 6 o .o 3 . 4 0 .0 
Mastogloia spp . 1 . 92 1 . 6 o . o  3 . 4 o . o 
Mastogloia smithii 1 . 92  1 . 6 1 . 2 0 . 0 0 . 0 
Meridion circulare 23 . 07 20 . 0  3 . 7  13 . 8  40 . 7  
Navicula spp . 67 . 3  6 1 . 6  29 . 8  31 . 03 48 . 1  
Navicula accomoda var .  accomoda 1 . 92  1 . 6 1 . 2 0 . 0 o .o 
Navicula bacillum var . bacillum 3 . 8 3 . 3 2 . 4 o . o o . o 
Navicula capitata var . capitata 25 . 0  2 1 . 6  25 . 0  6 . 9 o . o  
Navicula capitata var .  hungarica 1 . 92 1 . 6 1 . 2 o .o o . o 
Navicula cincta var . cincta 1 . 92  1 . 6 2 . 4 0 . 0 0 .0 
Navicula cryptocephala var .  cryptocephala 7 . 7 6 . 6 3 . 6 o . o 1 1 . 1  
Navicula cuspidata var . cuspidata 40 . 4  36 . 6  26 . 2  37 . 9  14 . 8  
Navicula elginensis var . elginensis 3 . 8 3 . 3  1 . 2 o . o 3 . 7 
Navicula exigua var . -capitata 1 . 92  1 . 6 1 . 2 o . o 0 . 0 
Navicula gastrum var . gastrum 1 . 92  1 . 6 2 . 4 0 . 0 0 . 0 
Navicula halophila var . tenuirostris 1 . 92  1 . 6 o . o  3 . 4 o . o 
Navicula pupula var . pupula 1 . 92  1 . 6 1 . 2 3 . 4 0 . 0 
Navicula pupula var . capitata 3 . 8 3 . 3  1 . 2  3 . 4 o . o 
Navicula pupula var . rectangularis 1 . 92  1 . 6 1 . 2 o . o 0 . 0 
Navicula radiosa var . radiosa 11 . 5  13 . 3  7 . 1 3 . 4 25 . 9  
Navicula radiosa var . tenella 1 . 92  1 . 6 1 . 2 0 . 0 0 . 0 
Navicula reinhardhii var .  reinhardhii 13 . 5  1 1 . 6  5 . 9 o . o 7 . 4 
Navicula reinhardhii var .  ellipt ica 1 . 92  1 . 6 o . o o .o 3 . 7 
Navicula salinarum var . salinarum 1 . 92  1 . 6  1 . 2 0 . 0 0 .0 
Navicula salinarum var .  intermedia 5 . 8 5 . 0 2 .·4 3 . 4 0 . 0 
Navicula tripunctata var .  tripunctata 25 . 0  23 . 3  4 . 8 13 . 8  40 . 7  \0 
Nedium spp . 17 . 3  16 . 6  5 . 9  13 . 8  7 . 4 .p.. 

Nedium affine var . undulatum 1 . 9 2 1 . 6 o . o  3 . 4 0 . 0 



APPENDIX C ( cont inued ) 

Locat ions Locat ions Lac us- Pal us- River-
Combined Combined trine trine ine 

n=52 n=60 n=84 n=29 n=27 

Nedium iridis var . iridis 3 . 8 3 . 3  1 . 2 3 ·. 4  0 . 0 
Nitzschia spp . 7 1 . 1  63 . 3  44 . 04 55 . 2  37 . 04 
Nitzschia amphibia 3 . 8  3 . 3 2 . 4 o . o o . o  
Nitzschia commutata 1 . 92  1 . 6 1 . 2 o . o 0 . 0 
Nitzschia linearis 40 . 4  36 . 6  1 1 . 9  20 . 7  40 . 7  
Nitzschia linearis var . tenuis 1 . 92  1 . 6 o . o 0 . 0 3 . 7 
Nitzschia lorenziana 1 . 92  1 . 6 o . o o . o 3 . 7 
Nitzschia palea 5 . 8 · 5 . 0 2 . 4 3 . 4 3 . 7 
Nitzschia sigmoidia 26 . 9  25 . 0  2 1 . 4  17 . 2  22 . 2  
Nitzschia vermicularis 1 . 92  1 . 6 o . o 0 .0 3 . 7  
Opephora spp . 1 . 92 1 . 6 0 . 0  o . o 3 . 7 
Opephora marty! 3 . 8  3 . 3 o . o 3 . 4 3 . 7  
Pinnularia spp . 63 . 5  60 . 0  25 . 0  58 . 6  48 . 1  
Pinnularia gibba 5 . 8 5 . 0 1 . 2 3 . 4 . 3 . 7  
Pinnularia maior var . maior 1 . 92 1 . 6 1 . 2 3 .4 0 . 0 
Pinnularia mesolepta var .  mesolepta , 1 . 92  1 . 6 0 . 0  0 . 0 3 . 7 
Pinnularia microstauron var . microstauron 3 . 8 3 . 3 1 . 2 3 . 4 0 . 0 
Pinnularia viridis var . viridis 1 . 92  1 . 6 1 . 2 o . o 0 . 0 
Rhoicosphenia curvata 59 . 6  51 . 6  34 . 5  20 . 7  51 . 8  
Rhopalodia gibba 53 . 8  48 . 3  39 . 3  55 . 2  29 . 6  
Rhopalodia gibberula 1 . 92 1 . 6 0 . 0  o . o 3 . 7 
Rhopalodia ventricosa 3 . 8 3 . 3 o . o  3 . 4 3 . 7  
Stauroneis · SPP • 15 . 4  13 . 3  5 . 9 10 . 3  3 . 7 
Stauroneis anceps var . anceps 1 1 . 5  10 . 0  7 . 1  3 . 4 o .o 
Stauroneis anceps fa . gracilis 13 . 5  1 1 . 6  o . o  13 . 8  2 2 . 2  
Stauroneis smithii var .  smi thii 5 . 7  5 . 0 0 . 0 0 . 0 1 1 . 1  
Stauron�is phoenicenteron var .  2 1 . 1  20 . 0  2 . 4 13 . 8  29 . 6  

phoenicenteron '-0 
V1 

Surirella spp . 42 . 3  38 . 3  2 1 . 4  24 . 1  7 . 4 



APPENDIX C ( cont inued ) 

Locat ions Locat ions Lac us- Pal us- River-
Combined Combined trine trine ine 

n=52  n=60 n=84 n=29 n=2 7 

Surirella angustata 21 . 1  20 . 0  7 . 1 10 . 3  . 14 . 8  
Surirella elegans 3 . 8 3 . 3 1 . 2 o . o 3 . 7 
Surirella linearis 9 . 6  8 . 3 8 . 3 3 . 4 0 . 0 
Surirella ovalis 48 . 08 41 . 6  2 1 . 4  13 . 8  25 . 9  
Surirella spiralis 1 . 92 3 . 3 o . o o . o 14 . 8  
Surirella splendida 7 . 7 6 . 6 7 . 1 o . o 3 . 7 
Surirella .st.riatula 7 . 7 6 . 6 4 . 8 0 . 0 o . o 
Synedra spp . 44 . 2  40 . 0  22 . 6  24 . 1  1 1 . 1  
Synedra � 55 . 8  50 . 0  29 . 8  41 . 4  29 . 6  
Synedra capitata var .  capitata 3 . 8 3 . 3  2 . 4 0 . 0 0 .0 
Synedra dorsoventralis 1 . 92  1 . 6 1 . 2 0 . 0 o . o 
Synedra fasciculata var .  fasciculata 3 . 8 3 . 3  1 . 2 3 . 4 o . o 
Synedra incisa var . incisa 3 . 8 3 . 3 1 . 2 0 . 0 3 . 7 
Synedra pulchella var .  pulchella 3 . 8  3 . 3 1 . 2 3 . 4 _ 0 . 0 
Synedra rumpens var . rumpens 25 . 0  21 . 6  7 . 1 13 . 8  18 . 5  
Synedra ulna 

I 
96 . 1 5 90 . 0  7 5 . 0  82 . 8  85 . 2  

Synedra ulna var . longissima 3 . 8 3 . 3  2 . 4 o . o 3 . 7 
Tropidoneis lepidoptera 1 . 92  1 . 6 1 . 2 0 . 0 o .o 

VII . Cyanophyta 
A) Cyanophyceae 

Agmenellum spp . (Merismopedia spp . )  21 . 1  20 . 0  9 . 5 17 . 2  3 . 7 
Agmenellum . thermale (Merismopedia 30 . 8  28 . 3  29 . 8  17 . 2  3 . 7 

glauca) 
Agmenellum thermale (Merismopedia 1 . 92  1 . 6 1 . 2 3 . 4 o . o 

elegans var . major ) 
Agmenellum quadruplicatum 50 . 0  45 . 0  48 . 8  20 . 7  1 1 . 1  

\0 
(Merismopedia tenuissima) 0\ 

Anabaena spp . 67 . 3  60 . 0  42 . 8  51 . 7  22 . 2  

-:: 



APPENDIX C ( cont inued ) 

Locat ions Locat ions Lac us- Pal us- Rive r-
Combined Combined trine trine ine 

n=52 n=60 n=84 n=2 9 n=27 

Anabaena affinis 13 . 5  1 1 . 6  2 . 4 13 . 8  . 1 1 . 1  
Anabaena circinalis 15 . 4  15 . 0  16 . 6  o . o o . o 
Anabaena spiroides 1 . 92 1 . 6 1 . 2 0 . 0 0 . 0 
Anacys tis  spp . 38 . 5  35 . 0  25 . 0  24 . 1  7 . 4 
Anacys tis  spp . ( Gloeocapsa spp . )  1 . 92  1 . 6 1 . 2 0 . 0 o . o 
Anacys tis  spp . ( Gloeocapsa punctata ) 1 . 9 2  1 . 6 o . o o . o 3 . 7 
Anacyst is spp . ( Gloeocapsa rupestris ) 1 . 92  1 . 6 1 . 2 o . o 0 . 0 
Anacys tis  spp . (Chroococcus spp . )  19 . 2  20 . 0  16 . 6  o . o 7 . 4  
Anacys t is cyanea (Microcys t i s  aeruginosa)  53 . 8  55 . 0  57 . 1  31 . 03  0 . 0 
Anacys tis  cyanea ( Chroococcus minor ) 3 . 8 3 . 3  1 . 2 3 . 4 0 .0 
Anacys tis  cyanea ( Chroococcus dispersus ) 1 . 92  1 . 6 2 . 4 o . o 0 . 0 
Anacys tis  dimidiata 5 . 7  6 . 6 5 . 9 0 . 0 o . o 

( Chroococcus limnet icus ) 
Anacys tis  incerta ( Microcys t i s  incerta)  34 . 6  31 . 6  27 . 4  17 . 2  o . o 
Aphanizomenon spp . 26 . 9  26 . 6  23 . 8  10 . 3  o . o 
Aphanizomenon f los-aquae (!· holsaticum ) 5 . 8 5 . 0 4 . 8  o . o  o . o 
Aphanizomenon ovalisporum 1 . 92  1 . 6 2 . 4 o . o 0 .0 
Arthrospira spp . 1 . 92  1 . 6 1 . 2 0 . 0 o . o 
Arthrospira gomontiana 1 . 92 1 . 6 o . o  3 . 4 o . o 
Arthrospira Jenner! 11 . 5  10 . 0  9 . 5 10 . 3  o . o 
Calothrix spp . 3 . 8  3 . 3 2 . 4 3 . 4 0 . 0 
Coccochloris spp . 3 . 8  3 . 3 2 . 4 0 . 0 3 . 7 
Coccochloris spp . (Aphanothece spp . )  1 . 9 2 1 . 6 1 . 2 0 . 0 o . o 
Coccochloris spp . 1 . 92 1 . 6 1 . 2 o . o o . o 

( Dactylococcops is  fascicularis ) 
Coccochloris  spp . (Gloeothece rupes tris ) 1 . 92  1 . 6 1 . 2 0 . 0 o . o 
Coccochloris spp . ( Synechocys t i s  aquatili s )  1 . 9 2  1 . 6 1 . 2 o . o 0 . 0  

\.0 
Gloeotrichia echinulata 1 . 9 2 1 . 6 o . o 3 . 4 o . o ........ 

Gloeot richia natans 1 . 92 1 . 6 1 . 2 o . o 0 . 0 



APPENDIX C ( cont inued ) 

GomEhosEhaeria spp . 
Gomphosphaeria spp . ( Coelosphaerium spp . )  
GomEhosEhaeria aEonina 
GomEhosphaeria lacustris  var . comEac ta· 
Lyngbya spp . 
Lyngbya aerugineo-caerulea 
Lyng by a ae.s tuarii 
Lyngbya contorta 
Lyngbya Diguetii  
Lyngbya l imnet ica 
Lyngbya Nordgaardi 
Lyngbya vers icolor 
Nos toc spp . 
Oscillatoria spp . 
Oscillatoria acutissima 
Oscillatoria agardhi i  , 

Oscillatoria amEhibia 
Oscillatoria anguina 
Oscillatoria angusta 
Oscillatoria angus tissima 
Oscillatoria articulata 
Oscillatoria chalybea 
Oscillatoria formosa 
Oscillatoria granulata 
Oscillatoria limnet ica 
Oscilla toria limosa 
Oscillatoria nigra 
Oscillatoria Erolifica 
Oscillatoria subbrevis 

Loca t ions 
Combined 

n=52 

51 . 9  
1 . 92  

23 . 08 
1 . 9 2 

36 . 5  
3 . 8 
1 . 9 2  

2 8  . 8 · 
3 . 8  
3 . 8 
5 . 8  
1 . 92  
5 . 8 

7 5 . 0  
1 1 . 5  

7 . 7 
1 . 9 2 
9 . 6 
9 . 6  
3 . 8  
1 . 9 2 
9 . 6  
3 . 8 
7 . 7 

48 . 08 
9 . 6 

1 1 . 5  
3 . 8  

26 . 9  

Loca t ions Lac us- Pal us- River-
Combined t rine trine ine 

n=60 n=84 n=2 9 n=2 7 

48 . 3  26 . 2  34 . 5  . 14 . 8  
1 . 6 1 . 2 0 . 0  0 . 0 

20 . 0  16 . 6  6 . 9 o . o 
1 . 6 1 . 2 o . o o . o 

33 . 3  25 . 0  13 . 8  3 . 7 
3 . 3 1 . 2 0 . 0 3 . 7 
1 . 6 0 . 0  6 . 9 0 . 0 

25 . 0  35 . 7  17 . 2  0 . 0 
3 . 3  1 . 2 0 . 0 3 . 7 
3 . 3  2 . 4 o . o  o . o 
5 . 0 o . o 10 . 3  o . o 
1 . 6 1 . 2 o . o 0 . 0 
5 . 0 1 . 2 3 . 4 0 . 0  

7 1 . 6  44 . 0 5  48 . 3  66 . 0  
10 . 0  2 . 4  20 . 7  0 . 0  

6 . 6 2 . 4 o . o  7 . 4 
1 . 6 0 . 0  3 . 4 o . o 
8 . 3 2 . 4 13 . 8  o . o 
8 . 3 3 . 6 6 . 9 0 . 0 
3 . 3  1 . 2 3 . 4 o . o 
1 . 6 0 . 0  3 . 4 0 . 0 
8 . 3 1 . 2 24 . 1  0 . 0 
3 . 3  1 . 2 3 . 4 0 . 0 
6 . 6 2 . 4 6 . 9 0 . 0 

41 . 6  2 2 . 6  44 . 8  7 . 4 
8 . 3 2 � 4 13 . 8  3 . 7 

10 . 0  5 . 9 6 . 9 o . o 1.0 
3 . 3 1 . 2 3 . 4 3 . 7 (X) 

25 . 0  10 . 7  27 . 6  14 . 8  



APPENDIX C ( cont inued ) 

Loca t ions Locat ions . 
Combined Combined 

n=52  n=60 

Oscillatoria splendida 3 . 8  3 . 3 
Oscillatoria tenuis  15 . 4  13 . 3  
Oscillatoria terebriformis 1 . 9  1 . 6 
Pleurocapsa minor ( Endophysalis  spp . )  1 . 9 2  1 . 6 
Rivularia minutula 1 . 9 2  1 . 6 
Spirulina spp . 25 . 0  21 . 6  
Spirulina ·la:xa 1 . 92  1 . 6 
Spirulina major 7 . 7 6 . 6 
Spirulina princeps 1 . 92  1 . 6 
Spirulina subsalsa 15 . 4  13 . 3  
Unid . Flagellate 34 . 6  33 . 3  
Unid . Green 1 . 9 2  1 . 6 
Unid . Bluegreen 19 . 2  16 . 6  
Pennate diatom 23 . 08 20 . 0  

Lac us-
trine 

n=84 

0 . 0  
7 . 1 
o . o  
o . o 
1 . 2 
8 . 3  
1 . 2 
3 . 6 
1 . 2 
7 . 1  

23 . 8  
o . o 

10 . 7  
9 . 5  

Pal us-
trine 

n=2 9 

6 . 9 
20 . 7  

0 . 0 
o . o 
0 . 0  

20 . 7  
o . o 

13 . 8  
o . o 

17 . 2  
10 . 3  

3 . 4 
10 . 3  
10 . 3  

Rive r-
ine 
n=2 7 

0 . 0  
0 . 0  
3 . 7 
3 . 7 
o . o 
7 . 4 
o . o 
0 . 0 
0 . 0  
3 . 7 

1 1 . 1  
0 . 0 
o . o 
3 . 7 

\0 
\0 



I .  

APPENDIX D 

Lis t  of algae identified by habitat type # 1-2 1 
( See Table 6 for habitat type des cription) .  

Habitat type II 
1 2 3 4 5 6 7 8 9 1 0  1 1  1 2  1 3  1 4  1 5  1 6  1 7  1 8  1 9  2 0  2 1  

Chlorophyta 
A) Chlorophyceae 

Actinastrum spp . 
Actinas trum gracilimum 
Actinastrum Hantzschii 
Ankistrodesmus spp . 
Ankis trodesmus convolutus 
Ankis trodesmus falcatus 
Ankis trodesmus falcatus var . 

acicularis 
Ankistrodesmus falcatus var . 

mirabilis 
Ankis trodesmus spiralis 
Botryococcus spp . 
Botryococcus protuburans var . minor 
Botryococcus sudeticus 
Bulbochaetae spp . 
Chaetophora spp . 
Chaetophora elegans 
Chaetophora incrassata 
Characium spp . 
Characium ambiguum 
Characium falcatum 
Characium gracilipes 
Characium limneticum 
Characium ornithocephalum 
Chlamydomonas spp . 
Cladophora spp . 

X X X X X X 
X 

X X X 

X X X X X X 
X X X X  X X X  
X X X X X 

X X X 

X X 
X 

X 
X 

X 
X X X 

X 
X X X X X 

X 
X 
X 

X X X X X X X 
X X X X X 

X X 

X X 
X 

X X X X X 
X X X X X 

X 
X 
X 

X 
X 

X X 
X X X 

X X 
X X X X X 

X 

X 
X X X X X X 

X X X X X 

....... 
0 
0 
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Habi tat type II · 
1 2 3 4 5 6 7 8 9 10 1 1  1 2  1 3  1 4  1 5  1 6  1 7  1 8  1 9  20 2 1  

Cladophora g1omerata 
Closteriopsis  spp . 
Closteriopsis  longiss ima 
Closteriops is longissima var . t ropica 
Closterium spp . 
Closterium acerosum 
Clos terium acerosum var . elongatum 
Closterium acutum 
Clos terium dianae 
Clos terium ehrenberg!! 
Clos terium moniliferum 
Closterium leibleinii 
Clos terium venus 
Coelastrum spp . 
Coelas trum microporum 
Coelastrum sphaericum 
Coleochaete spp . 
Coleochaete divergens 
Coleochaete orbicularis 
Cosmarium spp . 
Cosmarium constrictum 
Cosmarium formosulum 
Cosmarium granatum 
Cosmarium meneghinii 
Cosmarium ni tidulum 
Cosmarium protractum 
Cosmarium sexangulare 
Cosmarium subcos tatum 
Crucigenia spp . 

X 

X X X 
X X 
X 

X 

X 
X 

I X 

X X 

X 
X 

X 

X X 
X 

X X 
X X X 

X X X X X X X X X X 
X X 

X 

X 
X 

X 
X X X 
X X X 

X X 
X X X X X 

X 
X 

X 
X 

X X X X X X X 
X 

X X X X X 
X 
X 

X 
X 

X 
X X 
X X 

1-' 
Q . 
1-' 



Crucigenia apiculata 
Crucigenia tetrapedia 
Crucigenia quadrata 
Cylindrocapsa spp . 
Cylindrocapsa conferta 
Desmococcus viridis 
Dictlosphaerium spp . 
Dictlosphaerium pulchellum 
Draparnaldia spp . 
Dlsmorphococcus variabilis 
Elakatotrix viridis 
Euastropsis Richteri 
Eudorina spp . 
Eudorina elegans 
Franceia Droescheri 
Gloeocystis spp . 
Gloeocystis major 
Gloeoclstis versiculosa 
Golenkinia spp . 
Kirchneriella spp . 
Kirchneriella contorta 
Kirchneriella subsolitaria 
Lagerheimia spp . 
Lagerheimia longiseta 
Lagerheimia quadriseta 
Lagerheimia subsalsa 
Micractinium spp . 
Micractinium pusillum 
Microspora spp . 

APPENDIX D ( continued ) 

Habitat type II 
1 2 3 4 5 6 7 8 9 1 0  1 1  1 2  1 3  1 4  1 5  1 6  1 7  1 8  1 9  20 2 1  

X X X 
X 
X X X 

X X X X 
X X 

X X 
X X X X X 
X X X X X X X 

X 
X X 

X 
X 

X 
X 

X 
X X X 

X X 
X 

X X X 
X X X X X X X X 
X X X 

X 
X 

X 
X X 

X X X X 
X X X 

X X ...... 
X X X X 0 

N 
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Habitat type II 
1 2 3 4 5 6 7 8 9 10  1 1  1 2  1 3  1 4  1 5  1 6  1 7  1 8  1 9  2 0  2 1  

Microspora pachyderma X X 
Microthamnion stric t i s s imum X 
Mougeot ia spp . X X X 
Nephrocyt ium spp . X · X X X X 
Nephrocytium agardhianum X X 
Oedogonium spp . X X X 
Oocystis  spp . X X X X X X X X X X 
Oocys tis  Borgei · X X X X X X X X 
Oocys t i s  cras sa X X 
Oocys tis  elliptica X 
Oocystis  Eremosphaeria X X X X X X X 
Oocys tis  parva X X 
Oocys tis  pus illa X X 
Oocys tis  solitaria X 
Oocys tis  submarina X X 
Palmella mucosa X X X 
Pandorina spp . X X X X 
Pandorina morum X X 
Pedias trum spp . X X X X 
Pediastrum biradiatum v .  emarginatum X 

fa . convexum 
Pedias trum boryanum X X X X X X X X X X 
Pedias trum duplex X X X X X X X X X X 
Pedias t rum duplex var .  clathratum X X X 
Pediastrum duplex var .  gracilimum X X 
Pediastrum duplex var .  reticulatum X X 
Pedias trum integrum var . priva X 
Pedias trum s implex var .  duod�narium X .,._.a 

0 
Pediastrum tetras X X X X X X w 



APPENDIX D ( cont inued ) 

Habi tat type II 
1 2 3 4 5 6 7 8 9 1 0  1 1  1 2  1 3  1 4  1 5  1 6  1 7  1 8  1 9  20 2 1  

Pedias trum tetras var . tet raodon X X 

Pi thophora spp . X X X 

Pol�edrioEsis  spinulosa X 

Polytoma spp . X 

Protoderma viride X 

Quadrigula spp . X X X X 

Quadrigula chodatii X 

Rhizoclonium ·spp . X X X X X X X X X 

Rhizoclonium hieroglyEhi cum X X X X X X 

Rhizoclonium Hookeri X X X 

Scenedesmus spp . X X X X X X X X X X 

Scenedesmus abundans X X X X X X 

Scenedesmus abundans var . asymme t rica X X 

Scenedesmus abundans var . brevicauda X X X X 

Scenedesmus abundans var . longicauda X X 

Scenedesmus acuminatus X X X X X X X X 

Scenedesmus acuminatus var . minor X X X X X X X 

Scenedesmus acutiformis X 

Scenedesmus arcuatus X 

Scenedesmus arcuatus var . caEi tatus X X 

Scenedesmus arcuatus var . Elatydis ca X X X X X X X X X 

Scenedesmus armatus X X 

Scenedesmus brasiliensi s  X 

Scenedesmus Bernardii X X X X 

Scenedesmus bij uga X X X X X X X X X X X 

Scenedesmus bijuga var . alternans X X 

Scenedesmus bijuga var . flexuosus X X X X X X 

Scenedesmus dimorphus X X X X X X X X X ...... 
0 
.p. 
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Habi tat type II 
1 2 3 4 5 6 7 8 9 10  1 1  1 2  1 3  1 4  1 5  1 6  1 7  

Scenedesmus incrassatulus 
Scenedesmus longus var . ellipticus 
Scenedesmus obliquus X 

Scenedesmus opoliensis 
Scenedesmus opoliensis  var . contract 
Scenedesmus quadricauda X X 

Scenedesmus quadricauda var . longispina x x x 
Scenedesmus quadricauda var . maximus 
Scenedesmus quadricauda· var . parvus 
Scenedesmus quadricauda var . quadrispina 
Scenedesmus quadricauda var . Wes tii  
Schroederia spp . 
Schroederia Judayi 
Schroederia setigera 
Selenas trum spp . 
Selenas trum minutum 
Selenas trum Wes tii 
Spirogyra spp . 
Spondylosium spp . 
Sphaerocys tis  spp . 
Sphaerocys tis Schroeter! 
Stauras trum spp . 
Staurastrum alternans 
Stauras trum gracile 
Stauras trum margaritaceum 
Stauras trum paradoxum 
Stauras trum polymorphum 
Stauras trum punctulatum 

X X 

X X 

X X 

X 

X 

X 

X X X 

X 

X 

X 

X 

X X X 

X 

X X X X 

X X 

X 

X X X X X X X X X 

X X X X X X X 

X X 

X X 

X X X 

X X X 

X X 

X X X 

X X X X 

X X 

X 

X X X X X · x 
X X 

X X 

X X X X X X X X X 

X X X X X X X 

X 

X X 

X X 

X 

1 8  1 9  20  2 1  

X 

X 

X 

X 

X 

X X X 

X X 

....... 
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Habi tat type II 
1 2 3 4 5 6 7 8 9 1 0  1 1  1 2  1 3  1 4  1 5  1 6  1 7  1 8  1 9  20 2 1  

Stigeoclonium spp . 
Stigeoclonium lubri cum 
Stigeoclonium polymorphum 
Stigeoclonium subsecundum 
Tetraedron spp . 
Tetraedron caudatum 
Tetraedron enorme 
Tet raedron has tatum 
Tetraedron limne ticum 
Tetraedron minimum 
Tetraedron muticum 
Tet raedron muti cum fa . punctulatum 
Tet raedron regulare 
Tetraedron regulare var . torsum 
Tetraedron trigonum 
Tet raedron t rigonum var . gracile 
Tetras trum s t aurogeniaeforme 
Treubaria setigerum 
Trentepohlia spp . 
Ulothrix spp . 
Ulothrix subtilis sima 
Volvox spp . 
Zygnema spp . 

B )  Charophyceae 
Chara spp . 

I I . Euglenophyta 
Euglena spp . 
Euglena � 

X X X X 

X 

X X 

X X X 

X 

X 

X 

X X X 

X X X 

X 

X X X X 

X 

X X 

X X 

X X X X X 

X X X 

X 

X X X X 

X 

X X X X X X 

X X X X X 

X X 

X 

X X 

X 

X X X 

X X X 

X 

X 

X X 

X 

x· 

X X X X 

X 

X X 

X 

X X X 

X X X ...... 
X 

0 
0\ 
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Habitat type II 
1 2 3 4 5 6 7 8 9 1 0  1 1  1 2  1 3  1 4  1 5  1 6  1 7  1 8  1 9  20 2 1  

Euglena Ehrenbergii 
Phacus spp . 
Trachelomonas spp . 

I II . Pyrrophyta 
A) Dino phyceae 

Ceratium spp . 
Ceratium hirundinella 
Peridinium spp . 

IV . Cryptophyta 
Cryptomonas spp . 

v .  Chloromonadophyta 
Vacuolaria vires cens 

V I .  Chrysophyta 
A) Xanthophyceae 

Characiopsis spp . 
Ophiocytium spp . 
Ophiocytium capi tatum var . longispinum 
Tribonema spp . 
Vaucheria spp ! 

B )  Chrysophyceae 
Dinobryon spp . 
Dinobryon sertularia 
Dinobryon Vanhoeffenii 

X X 

X X 

X X 

X X 

X 

X 

X 

X 

X 

X X X X 

X X X 

X X 

X X 

X X 

X 

X X 

X 

X X X 

X X 

X X X 

X 

X X 

X 

X 

X 

X 

X X 

X 

X X 

X 

X X 

X 

X X 

X 

X X 

X 

..... 
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...... 



APPENDIX D ( cont inued ) 

Habi tat type II 
1 2 3 4 5 6 7 8 9 1 0  1 1  1 2  1 3  1 4  1 5  1 6  1 7  1 8  1 9  20 2 1  

C )  Baci llariophyceae 
1 )  Cent rales 

Chaetoceros Elmorei 
Coscinodiscus spp . 
Cos cinodiscus lacus tris 
Cyclotella spp . 
Cyclotella bodanica 
Cyclotella meneghiniana 
Melosira spp . 
Melosira is landica 
Melosira granulata 
Rhizosolenia spp . 
Stephanodis cus spp . 
Stephanodis cus as traea 
Stephanodiscus niagarae 

2 )  Pennales 
Achnanthes spp . 
Achnanthes lanceolata var . lanceolata 
Amphipleura pellucida var . pel lucida 
Amphiprora spp . 
Amphiprora alata 
Amphiprora ornata 
Amphora spp . 
Amphora ovalis 
Anomoeoneis  cos t ata var . cos tata 
As terionella spp . 
As terionella formosa 
Caloneis spp . 
Caloneis amphisbaena var . amphisbaena 

X 

X 

X X X X 

X X X X X X 

X X X X X X X 

X 

X X X X X X 

X X 

X X X 

X X X 

X 

X 

X 

X X X X 

X X 

X X X X X X 

X X X X X X 

X 

X 

X X 

X 

X 

X X X X X 

X 

X X X 
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X 
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X X X 
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X X 

X X 

X X 

X X X X X X 
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X 

X 

X X X X ..... 
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Habitat type II 
1 2 3 4 5 6 7 8 9 1 0  1 1  1 2  1 3  1 4  1 5  1 6  1 7  1 8  1 9  2 0  2 1  

Caloneis bacillum var . bacillum 
Caloneis lewisii  var . lewisii  
Caloneis limosa var . limosa 
Caloneis ventricosa var . vent ricosa 
Campylodi scus spp . 
Campylodi scus noricus 
Cocconeis  spp . 
Cocconeis pendiculus 
Cocconeis placentula 
Cymatopleura spp . 
Cymatopleura elliptica 
Cymatopleura elliptica var . spi ralis 
Cymatopleura solea 
Cymbella spp . 
Cymbella affinis 
Cymbella aspera 
Cymbella cuspidata 
Cymbella cymbiformis 
Cymbella gracilis 
Cymbella lanceolata 
Cymbella mexicanum 
Cymbella parva 
Cymbella prostrata 
Cymbella t riangulum 
Cymbella tumida 
Cymbella turgida 
Cymbella ventricosa 
Diatoma spp . 
Diatoma vulgare 

X 

X 

X X 

X 

X X X 

X X 

X 

X X X 

X 

X X 

X X 
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X X 
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Habitat type II 
1 2 3 4 5 6 7 8 9 10  1 1  1 2  1 3  1 4  1 5  1 6  1 7  1 8  1 9  2 0  2 1  

Diploneis  spp . 
Diploneis smithii 
Epithemia spp . 
Epithemia sorex 
Epi themia turgida 
Eunot ia spp . 
Eunot ia curv_ata var .  curvat a  
Eunot ia pect inalis 
Fragilaria spp . 
Fragi laria capucina var .  capucina 

X X X X X 
:X X X X X X 
X X X X X 

X 
X X X 

X 
X X X X X X 

X X X 
Fragilaria construens var . contruens x X 
Fragilaria cons truens var .  binodis  
Fragilaria crotonensi s  var . 

crotonensis 
Fragilaria pinnata va-r .  pinnata 
Frus tulia spp . 
Gomphonema spp . 
Gomphonema acuminatum 

I 

Gomphonema acuminatum var .  coronatum 
Gomphonema angus tatum 
Gomphonema cons trictum 
Gomphonema gracile var .  dichotoma 
Gomphonema -montanum var .  subclavatum 
Gomphonema olivaceum 
Gomphonema olivaceum var .  calcarea 
Gomphonema parvulum 
Gyrosigma spp . 
Gyrosigma macrum 
Gyros igma spencer! var . spencer! 
Hantzschia spp . 

X 

X X X X X X 
X 

X X X 
X 

X 

X X X X 

X X X X X X 
X X X X X X X 
X X X X X 
X X X X 
X X X X 

X 
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X 
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X 
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X X X 
X 
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X 
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X X 
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X X X 
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X 
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Hant z s chia amphioxys 
Hant zschia amphioxys var . vivax 
Mas togloia spp . 
Mas togloia smithii 
Meridian circulare 
Navicula spp . 
Navicula accomoda var . accomoda 
Navicula bacillum var . bacillum 
Navicula capit at a  var . capitata 
Navicula capi tata var . hungarica 
Navicula cincta var . cinct a  
Navicula cryptocephala var . 

crxEtoceEhala 
Navicula cusEidata var . cusEidata 
Navicula elginensi s  var . elginens is 
Navicula exigua var . caEitata 
Navicula gas t rum var . �as trum 
Navicula haloEhila var . 

tenuiros tris 
Navicula EUEula var . EUEula 
Navicula puEula var . caEitata 
Navicula Eupula var . rectangularis 
Navicula radiosa var . radiosa 
Navicula radiosa var . t enella 
Navicula reinhardhii var . 

reinhardhii 
Navicula reinhardhii var . elliEtica 
Navicula s alinarum var . s alinarum 
Navicula salinarum var . intermedia 

Habi tat type II 
1 2 3 4 5 6 7 8 9 1 0  1 1  1 2  1 3  1 4  1 5  1 6  1 7  1 8  1 9  2 0  2 1  

X 
X 
X 

X 
I 

X X X X X X X X X X X 
X X X X X X X  X X  X X X X X X X X X X 

X 
X X 
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X 
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X X X 
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X 

X 
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X X 
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X X X X X X 

X 
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X 

X 
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Habi tat type II 
1 2 3 4 5 6 7 8 9 1 0  1 1  1 2  1 3  1 4  1 5  1 6  1 7  1 8  1 9  2 0  2 1  

Navicula t ripunctata var . 
tripunctata 

Nedium spp . 
Nedium af fine var . undulatum 
Nedium iridis var . i ridis 
Nit z s chia spp . 
Nit z s chia amphibia 
Nit z s chia commutata 
Nit z s chia linearis 
Nit z s chia linearis var . t enuis 
Ni t z s chia lorenziana 
Nit z s chia palea 
Nit z s chia sigmoidia 
Nit z s chia vermicularis  
Opephora spp . 
Opephora martyi 
Pinnularia spp . 
Pinnularia gibba 
Pinnularia maior var . maior 
Pinnularia mesolepta var . mes olepta 
Pinnularia micros tauron var . 

micros tauron 
Pinnularia viridis var . viridis 
Rhoicosphenia curvata 
Rhopalodia gibba 
Rhopalodia gibberula 
Rhopalodia ventricosa 
Stauroneis spp . 
Stauroneis anceps var . anceps 

X X X X 
X X X X 

X 
X X X X X 
X X 

X 
X X X X X X 

X 
X X X X X 

X X X X X 
X 
X 

X 
X 

X X X X X 
X X X X X X 

X X X 
X X X X 

X X X X X 
X X X X 

X 
X 

X X X X X X X X X X 

X X X X X 
X 
X 

X X 
X X X X 

X 
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X X 
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Stauroneis anceps fa . gracilis  
Stauroneis  smi thii var . smi thii 
Stauronei s  phoenicenteron var . 

phoenicenteron 
Surirella spp . 
Surirella angus tata 
Surirella elegans 
Surirella linearis 
Surirella ovalis 
Surirella spiralis 
Surirella splendida 
Surirella s t riatula 
Synedra spp . 
Synedra acus 
Synedra capitata var • . capi tata 
Synedra dorsoventralis 
Synedra fas ciculata var . 

fasciculata 
Synedra incisa  var . incisa 
Synedra pulchella var . pulchella 
Synedra rumpens var . rumpens 
Synedra ulna 
Synedra ulna var . longis sima 
Tropidoneis lepidoptera 

VI I .  Cyanophyta 
A) Cyanophyceae 

Agmenellum spp . (Merismopedia spp . )  
Agmenellum thermale ( Merismopedia 

glauca ) 

Habi tat type II 
1 2 3 4 5 6 7 8 9 1 0  1 1  1 2  1 3  1 4  1 5  1 6  1 7  1 8  1 9  2 0  2 1  

X X X X X 
X X 

X X X X X X X 

X X X X X X X X X X X X X X X 
X X X X X X X 

X X 
X X X 
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X X X 
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X X 

X X 
X X X X X X X X X X 
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Habitat type II 
1 2 3 4 5 6 7 8 9 1 0  1 1  1 2  1 3  1 4  1 5  1 6  1 7  1 8  1 9  20 2 1  

Agmenellum thermale ( Merismopedia 
elegans var . major)  

Agmenellum quadrupli catum 
( Meri smopedia tenuis sima) 

Anabaena spp . 
Anabaena affinis 
Anabaena circinalis 
Anabaena spiroides 
Anacls tis spp . 
Anacys tis spp . ( Gloeocapsa spp . ) 
Anacys tis spp . ( Gloeocapsa 

Eunctata) 
Anacys tis spp . ( GloeocaEsa 

ruEestris ) 
Anacys tis spp . ( Chroo.coccus spp . )  
Anacys tis  cyanea ( Microcys tis  

aeruginosa) 
Anacys tis cyanea ( Chroococcus 

minor)  
Anacys tis cyanea ( Chroococcus 

disEersus ) 
Anacys t is dimidiata 

( Chroococcus limneticus ) 
Anacys tis incerta ( Microcys tis  

incerta) 
AEhanizomenon spp . 
Aphanizomenon flos-�uae 

(_!. holsaticum) 
Aphanizomenon ovalisporum 

X 

X X X 

X X 
X 
X X 

X 
X X 

X X 
X X 

X 

X X 

X X 
X X 

X X X X X X X 

X X X X X X X X X X X 
X X X X X X 

X X X 

X X X X X X X X X 
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X X X X 

X X X X X X X X 

X X 
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Habi tat type II 
1 2 3 4 5 6 7 8 9 1 0  1 1  1 2  1 3  1 4  1 5  1 6  1 7  1 8  1 9  20 2 1  

Arthrospira spp . 
Arthrospira gomontiana 
Arthrospira Jenneri X 
Calothrix spp . x 
Coccochloris spp . X 
Coccochloris spp . (Aphanothece spp . )  x 
Coccochloris spp . 

( Dactylococcopsis  fascicularis ) 
Coccochloris spp . ( Gloeothece 

rupestris ) 
Coccochloris spp . ( Synechocys tis 

aquatilis ) 
Gloeotrichia echinulata 
Gloeotrichia natans 
Gomphosphaeria spp . 
Gomphosphaeria spp . 

( Coelosphaerium spp . )  
Gomphosphaeria aponina 
Gomphosphaeria lacus tris  var . 

compacta 
Lyngbya spp . 
Lyngbya aerugineo-caerulea 
Lyngbya aes tuarii 
Lyngbya contorta 
Lyngbya Diguetii 
Lyngbya limnetica 
Lyngbya Nordgaardi 
Lyngbya versicolor 
Nostoc spp . 
Oscillatoria spp . 

X 

X 

X X 
X 

X X 
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X X 

X X 
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X X 
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X X X X 
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Habi t at type II 
1 2 3 4 5 6 7 8 9 1 0  1 1  1 2  1 3  1 4  1 5  1 6  1 7  1 8  1 9  2 0  2 1  

Oscillatoria acut i s sima X X X X 
Oscillatoria agardhii X X X 
Oscillatoria amphibia X 
Os cillatoria anguina X X X 
Oscillatoria angus ta X X X 
Os cillatoria angus tissima X X X 
Os cillatoria articulata X 
Oscillatoria chalybea X X 
Oscillatoria formosa X X 
Osci llatoria granulata X X X 
Oscillatoria limnet ica X X X X X X X X X 
Oscillatoria limosa X X X X 
Osci llatoria nigra X X X X X 
Oscillatoria prolifica X X x; 
Oscillatoria subbrevis X X X X X X X X X X 
Oscillatoria splendida X 
Oscillatoria tenuis X X X X X X 
Os cillatoria terebriformis X 
Pleurocapsa minor ( Endophys alis  

s pp . )  X 
Rivularia minutula X 
Spirulina spp . X X X X X X X X 
Spirulina laxa X 
Spirulina maj or X X X 
Spirulina princeps X 
Spirulina subs alsa X X X X X X 
Uni d .  Flagellate X X X X X X X X X X 
Unid . Green X ..... 
Unid .  Bluegreen X X ...-X X X X 0' 
Pennate diatom X X X X X X X X X 
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APPENDIX E 

Lis t of algae ident ified by location # 1 -60 
( See footnotes for location name . )  

II f or all 
1 2 3 4 5 6 7 8 9 1 0  1 1  1 2  1 3  1 4  1 5  1 6  1 7  1 8  1 9  20 

Chlorophyta 
A) Chlorophyceae 

Actinas t rum spp . 
Act inas trum gracilimum X 

Actinas trum Hant z s chii X X X 

Ankis trodesmus spp . 
Ankis trodesmus convolutus X X X X 

Ankis trodesmus falcatus X X X X X X X 

Ankis trodesmus falcatus var . 
acicularis 

Anki s trodesmus falcatus var . 
mirabilis 

Ankis trodesmus �iralis 
Botryococcus spp . 
Bot ryococcus protuburans var . minor 
Bot ryococcus sudeticus 
Bulbochaet ae spp . 
Chaetophora spp . X X X 

Chaetophora elegans X X 

Chaetophora incrassata X X 

Characium spp . X X X X 

Characium ambiguum 
Characium falcatum X 

Characium gracilipes 
Characium limneticum 
Characium ornithocephalum 
Chlamydomonas spp . X X X X X X 

Cladophora spp . X X X X X X X 

....... 
..... 
...... 
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Cladophora glomerata 
Closteriops is spp . 
Clos teriops is longissima 
Closteriopsis  longissima var . tropica 
Clos terium spp . 
Closterium acerosum 
Closter ium ac.erosum var . elongatum 
Clo s terium acutum 
Closter ium dianae 
Clo s terium ehrenbergii 
Clos terium moniliferum 
Clos terium leibleinii 
Clos terium venus 
Coelas trum spp . 
Coelastrum microporum 
Coelastrum sphaericum 
Coleochaete spp . 
Coleochaete divergens 
Coleochaete orbicularis 
Cosmarium spp . 
Cosmarium constrictum 
Cosmarium formosulum 
Cosmarium granatum 
Cosmarium meneghini i  
Cosmarium nit idulum 
Cosmarium protractum 
Cosmarium sexangulare 
Cosmarium subcostatum 
Crucig�nia spp . 

II f or al l 
1 2 3 4 5 6 7 8 9 10  1 1  1 2  1 3  14  1 5  1 6  1 7  1 8  1 9  2 0  

X 

X X 

X 

X X 
X X 

X 

X X X X X 
X 
X 
X 
X 

X 

X X X X X X X 

X 
X 

X 

t-' 
t-' 
C» 



Crucigenia apiculata 
Crucigenia tetrapedia 
Crucigenia quadrata 
Cylindrocapsa spp . 
Cylindrocapsa conferta 
Desmococcus viridis 
Dictyosphaerium spp . 
Dictyosphaerium pulchellum 
Draparnaldia spp . 
Dysmorphococcus variabilis 
Elakatotrix viridis 
Euastropsis Richteri 
Eudorina spp . 
Eudorina elegans 
Franceia Droescheri 
Gloeocys tis spp . 
Gloeocys tis maj or 
Gloeocys tis versiculosa 
Golenkinia spp . 
Kirchneriella spp . 
Kirchneriella contorta 
Kirchneriella subsoli taria 
Lagerheimia spp . 
Lagerheimia longiseta 
Lagerheimia quadriseta 
Lagerheimia subsalsa 
Micractinium spp . 
Micractinium pusillum 
Microspora spp . 

APPENDIX E 

II f or all 
1 2 3 4 5 6 7 8 9 1 0  1 1  1 2  1 3  1 4  1 5  1 6  1 7  1 8  1 9  20 
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# f or all 
1 2 3 4 5 6 7 8 9 10  1 1  1 2  1 3  1 4  1 5  1 6  1 7  1 8  1 9  2 0  

Microspora pachyderms 
Micro thamnion strictissimum 
Mougeot ia spp . 
Nephrocytium spp . 
Nephrocytium agardhianum 
Oedogonium spp . 
Oocys t is spp •. 

Oocys tis  Borgei 
Oocys tis  crassa 
Oocys t i s  elliptica 
Oocys tis Eremosphaeria 
Oocys tis parva 
Oocys tis  pus illa 
Oocys tis solitaria 
Oocys tis  submarina 
Palmella mucosa 
Pandorina spp • 

. Pandorina morum 
Pediastrum spp . 
Pediastrum biradiatum v .  emarginatum 

fa . convexum 
Pediastrum boryanum 
Pediastrum duplex 
Pedias trum duplex var .  clathratum 
Pediastrum duplex var .  gracilimum 
Pediastrum duplex var .  reticulatum 
Pediastrum integrum var . priva 
Pediastrum simplex var .  duodenarium 
Pedias trum tetras 
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X 
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X 
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Pedias t rum tetras var . tetraodon 
Pi thophora spp . 
Polyedriops is spinulosa 
Polytoma spp . 
Protoderma viride 
Quadrigula spp . 
Quadrigula cho4atii 
Rhi zoclonium spp . 
Rhizoclonium hieroglyphicum 
Rhizoclonium Hookeri 
Scenedesmus spp . 
Scenedesmus abundans 
Scenedesmus abundans var . asymme trica 
Scenedesmus abundaris var . brevicauda 
Scenedesmus abundans var . longicauda 
Scenedesmus acumirtatus 
Scenedesmus acuminatus var . minor 
Scenedesmus acutiformis 
Scenedesmus arcuatus 
Scenedesmus arcuatus var . capitatus 
Scenedesmus arcuatus var . platydisca 
Scenedesmus armatus 
Scenedesmus brasiliensis 
Scenedesmus Bernardii 
Scenedesmus bijuga 
Scenedesmus bijuga var . alternans 
Sc�nedesmus bij uga var . f lexuosus 
Scenedesmus dimorphus 
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Scenedesmus incras satulus 
Scenedesmus longus var . ellipt icus 
Scenedesmus obliquus 
Scenedesmus opoliens is  
Scenedesmus opoliens is var . contract 
Scenedesmus quadricauda 
Scenedesmus qu�dricauda var . longispina 
Scenedesmus quadricauda var . maximus 
Scenedesmus quadricauda var . parvus 
Scenedesmus quadricauda var . quadrispina 
Scenedesmus quadricauda var . Wes tii 
Schroederia spp . 
Schroederia Judayi 
Schroederia setigera 
Selenas t rum spp . 
Selenas trum minutum 
Selenastrum Wes tii 
Spirogyra spp . 
Spondylosium spp . 
Sphaerocys tis spp . 
Sphaerocys tis Schroeteri 
Stauras t rum spp . 
Stauras trum alternans 
Stauras trum gracile 
Stauras trum margaritaceum 
Stauras t rum paradoxum 
Stauras trum polymorphum 
Stauras trum punctulatum 

X 
X X 

X 

X 

X 

X 

X 
X 

X 

X X 
X X 

X X X 
X X X X X 

X X X 
X 

X X 
X 

X X X X x X 

X X X X X X X X X X X 
X X X 

X 

X ..... 
N 
N 



APPENDIX E 

II f or al l 
1 2 3 4 5 6 7 8 9 1 0  1 1  1 2  1 3  1 4  1 5  1 6  1 7  1 8  1 9  20 

Stigeoclonium spp . X X X X X X 
Stigeoclonium lubricum 
Stigeoclonium polymorphum X X X 
Stigeoclonium subsecundum X 
Tetraedron spp . 
Tetraedron caudatum 
Tetraedron enorme X 
Tet raedron has tatum 
Tetraedron limneticum X 
Tetraedron minimum X X X 
Tetraedron muticum X X 
Tetraedron muticum fa . �unctulatum 
Tet raedron regulare 
Tetraedron regulare var . torsum 
Tetraedron t rigonum X 
Tetraedron trigonum var . graci le 
Tet ras trum staurogeniaeforme 
Treubaria setigerum 
Trentepohlia spp . X 
Ulo thrix spp . X X X X X 
Ulothrix subtilissima X 
Volvox spp . X X 
Zygnema spp . X 

B)  Charophyceae 
Chara spp . 

II . Euglenophyta 
Euglena spp . X X X X X X ....... 
Euglena � N 
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Euglena Ehrenbergii 
Phacus spp . 
Trachelomonas spp . 

III . Pyrrophyta 
A) Dinophyceae 

Ceratium spp ,. 
Ceratium hirundinella 
Peridinium spp . 

IV . Cryptophyta 
Cryptomonas spp . 

V .  Chloromonadophyta 
Vacuolaria vires cens 

VI . Chrysophyta 
A) Xanthophyceae 

Characiops is spp . 
Ophiocytium spp . 
Ophiocytium capitatum var . longispinum 
Tribonema spp . 
Vaucheria spp . • 

B )  Chrysophyceae 
Dinobryon spp . 
Dinobryon sertularia 
Dinobryon Vanhoeffenii 
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C)  Baci llariophyceae 
1 )  Cent rales 

Chaetoceros Elmorei 
Cos cinodis cus spp . 
Cos cinodiscus lacus t ris 
Cyclo tella spp . 
Cyclotella bodanica 
Cyclotella meneghiniana 
Melosira spp . 
Melosi ra islandica 
Melosira granulata 
Rhizosolenia spp . 
Stephanodiscus spp . 
Stephanodiscus as t raea 
Stephanodiscus niagarae 

2 )  Pennales 
Achnanthes spp . 
Achnanthes lanceolata var . lanceolata 
Amphipleura pellucida var . pellucida 
Amphiprora spp . 
Amphiprora alata 
Amphiprora ornata 
Amphora spp . 
Amphora ovalis 
Anomoeoneis cos tata var . cos tata 
As terionella spp . 
As terionella formosa 
Caloneis spp . 
Caloneis amphisbaena var . amphis baena 

· x 
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Caloneis bacillum var . bacillum 
Caloneis lewisii var . lewisii  
Caloneis limosa var . limosa 
Caloneis ventricosa var . ventricosa 
Campylodiscus spp . 
Campylodis cus noricus 
Cocconeis . spp . 
Cocconeis pendiculus 
Cocconeis placentula 
Cymatopleura spp . 
Cymatopleura elliptica 
Cymatopleura elliptica var . spiralis 
Cymatopleura solea 
Cymbella spp . 
Cymbella affinis 
Cymbella aspera 
Cymbella cuspidata 
Cymbella cymbiformis 
Cymbella gracilis 
Cymbella lanceolata 
Cymbella mexicanum 
Cymbella parva 
Cymbella pros trata 
Cymbella triangulum 
Cymbella tumida 
Cymbella turgida 
Cymbella ventricosa 
Diatoma spp . 
Diatoma vulgare 
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Diploneis spp . 
Diploneis  smithii 
Epithemia spp . 
Epithemia sorex 
Epithemia turgida 
Eunotia spp . 
Eunot ia c�rvata var .  curvata 
Eunot ia pect inalis  
Fragilaria spp . 
Fragilaria capucina var .  capucina 
Fragilaria cons truens var . contruens 
Fragilaria cons truens var . binodis 
Fragilaria crotonens is var . 

crotonens is 
Fragilaria pinnata var . pinnata 
Frus tulia spp . I 

Gomphonema spp . 
Gomphonema acuminatum 
Gomphonema acuminatum var .  coronatum 
Gomphonema angus tatum 
Gomphonema cons trictum 
Gomphonema gracile var . dichotoma 
Gomphonema ·montanum var •  subclavatum 
Gomphonema olivaceum 
Gomphonema olivaceum var . calcarea 
Gomphonema parvulum 
Gyrosipa spp . 
Gyrosigma macrum 
Gyros igma spencer! var . spencer! 
Hantzschia spp . 
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Hantzschia amphioxys 
Hantzschia amphioxys var . vivax 
Mas togloia spp . · 

Mas togloia smi thii 
Meridian circulare 
Navicula spp . 
Navicula accomoda var . accomoda 
Navicula bacillum var . baci llum 
Navicula capitata var . capi tata 
Navicula capi tata var . hungarica 
Navicula cincta var . cincta 
Navicula cryptocephala var . 

cryptocephala 
Navicula cuspidata var . cuspidata 
Navicula elginensis  var . elginen.sis  
Navicula exigua var . capi t ata 
Navicula gas trum var . gas trum 
Navicula halophila var . 

tenuiros tris 
Navicula pupula var . pupula 
Navicula pupula var . capitata 
Navicula pupula var . rectangularis 
Navicula radiosa var . radios a 
Navicula radiosa var . tenella 
Navicula reinhardhii var . 

reinhardhii 
Navicula reinhardhii var . elliptica 
Navicula salinarum var . s alinarum 
Navicula salinarum var . intermedia 
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Navicula tripunctata var . 
tripunctata 

Nedium spp . 
Nedium affine .var . undulatum 
Nedium iridis var . iridis 
Ni tzschia spp . 
Nitzschia . amphibia 
Nitzschia commutata 
Ni tzschia linearis 
Nitzschia linearis var . tenuis  
Ni tzs chia lorenziana 
Ni tzschia palea 
Nitzschia sigmoidia 
Ni tzschia vermicularis 
Opephora spp . 
Opephora martyi 
Pinnularia spp . 
Pinnularia gibba 
Pinnularia maior var . maior 
Pinnularia mesolepta var . mesolepta 
Pinnularia micros tauron var . 

mi crostauron 
Pinnularia· viridis var . vi ridis 
Rhoicosphenia curvata 
Rhopalodia gibba 
Rhopalodia gibberula 
Rhopalodia vent ricosa 
Stauroneis spp . 
Stauroneis anceps var . anceps 

X X 
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Stauroneis  anceps fa . graci lis  
Stauroneis smithii var . smi thii 
Stauroneis phoenicenteron var . 

phoenicenteron 
Surirella spp . 
Surirella angus tata 
Surirella . elegans 
Surirella linearis 
Surirella ovalis 
Surirella spiralis 
Surirella splendida 
Surirella striatula 
Synedra spp . 
Synedra � 
Synedra capitata var � capi tata 
Synedra dorsoventralis 
Synedra fasciculata var . 

fas ciculata 
Synedra incisa var . incis a  
Synedra pulchella var . pulchella 
Synedra rumpens var . rumpens 
Synedra ulna 
Synedra ulna var . longis sima 
Tropidoneis lepidoptera 

VII . Cyano phyta 
A) Cyanophyceae 

Agmenellum spp . (Merismopedia spp . )  
Agmenellum thermale ( Merismopedia 

glauca) 
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Agmenellum thermale ( Meri smopedia 
elegans var . maj or )  

Agmenellum quadruplicatum 
( Merismopedia tenuis s ima) 

Anabaena spp . 
Anabaena affinis 
Anabaena circinalis 
Anabaena spiroides 
Anacys tis spp . 
Anacys tis spp . ( Gloeocapsa spp . )  
Anacys tis spp . ( Gloeocapsa 

punctata) 
Anacys tis spp . ( Gloeocaps a 

rupestri s )  
Anacys tis spp . ( Chroococcus sp . )  
Anacys tis cyanea ( Microcys tis  

aeruginosa) · 
Anacys tis cyanea ( Chroococcus 

minor) 
Anacys tis cyanea ( Chroococcus 

dispersus ) 
Anacys tis dimidiata 

( Chroococcus limneticus ) 
Anacys tis incerta (Microcys tis  

incerta) 
Aphanizomenon spp . 
Aphani zomenon flos-aquae 

(!_. holsaticum) 
Aphanizomenon ovalisporum 
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Arthrospira spp . 
Arthrospira gomontiana 
Arthrospira Jenneri 
Calothrix spp . 
Coccochloris spp . 
Coccochloris spp . ( Aphanothece sp . )  
Coccochloris spp . 

( Dactylococcopsis fascicularis )  
Coccochloris spp . ( Gloeothece 

rupes tris ) 
Coccochloris spp . ( Synechocys tis 

aquatilis ) 
Gloeotrichia echinulata 
Gloeotrichia natans 
Gomphosphaeria spp . 
Gomphosphaeria spp . 

( Coelosphaerium spp . ) 
Gomphosphaeria aponina 
Gomphosphaeria lacus tri� var . 

compacta 
Lyngbya spp . 
Lyngbya aerugineo-caerulea 
Lyngbya aes tuarii 
Lyngbya contorta 
Lyngbya Diguetii 
Lyngbya limnetica 
Lyngbya Nordgaardi 
Lyngbya versicolor 
Nos toc spp . 
Oscillatoria spp . X 
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X X X X 

X X X X 
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X X X X 

X X X X X 

X X 
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Os ci llatoria acutissima 
Oscillatoria agardhii 
Oscillatoria amphibia 
Oscillatoria anguina 
Oscillatoria angus ta 
Oscillatoria angus tissima 
Oscillatoria art iculata 
Oscillatoria chalybea 
Os cillatoria formosa 
Oscillatoria granulata 
Oscillatoria limnet ica 
Oscillatoria limosa 
Oscillatoria nigra 
Oscillatoria prolifica 
Oscillatoria subbrevis 
Oscillatoria splendida 
Oscillatoria tenuis 
Oscillatoria terebriformis 
Pleurocapsa minor ( Endophysalis 

s pp . ) 
Rivularia minutula 
Spirulina spp . 
Spirulina 1axa 
Spirulina major 
Spirulina princeps 
Spirulina subsalsa 
Uni d .  Flagellate 
Unid . Green 
Unid . Bluegreen 
Pennate diatom 
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Lis t  of algae identified by location # 1 -60 
( See footnotes for location name . )  

II f or all 
2 1  22 23  24 25 26 27  28 29 30 3 1  3 2  3 3  34 3 5  3 6  37  38 39  40 

I .  Chlorophyta 
A) Chlorophyceae 

Actinas trum spp . 
Actinas trum gracilimum 
Actinas trum Hantzschii 
Ankis trodesmus spp . 
Ankis trodesmus convolutus 
Ankis trodesmus falcatus 
Ankis trodesmus falcatus var . 

acicularis 
Ankis trodesmus falcatus var . 

mirabilis 
Ankis trodesmus spiralis 
Botryococcus spp . 
Botryococcus protuburans var . 

minor 
Bot ryococcus sudeticus 
Bulbochaetae spp . 
Chaetophora spp . 
Chaetophora elegans 
Chaetophora incrassata 
Characium spp . 
Characium ambiguum 
Characium falcatum 
Characium gracilipes 
Characium limneticum 
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Characium orni thoc-ephalum 
Chlamydomonas spp . 
Cladophora spp . 
Cladophora glomerata 
Closteriopsis spp . 
Closteriopsis  longiss ima 
Closteriopsis longissima var .  

tropica 
Clos terium spp . 
Clos terium acerosum 
Closterium acerosum var . 

elongatum 
Closterium acutum 
Clos terium dianae 
Clos teri�m ehrenbergii 
Closterium moniliferum 
Clos terium leibleinii 
Closterium venus 
Coelastrum spp . 
Coelastrum microporum 
Coelas trum sphaericum 
Coleochaete s.PP . 
Coleochaete divergens 
Coleochaete orbicularis 
Cosmarium spp . 
Cosmarium cons trictum 
Cosmarium formosulum 
Cosmarium granatum 
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Cosmarium nitidulum 
Cosmarium pro tractum 
Cosmarium s exangulare 
Cosmarium subcos tatum 
Crucigenia spp . 
Crucigenia apiculata 
Crucigenia tetrapedia 
Crucigenia quadrata 
Cylindrocapsa spp . 
Cylindrocapsa conferta 
Desmococcus viridis 
Dictyosphaerium spp . 
Dictyosphaerium pulchellum 
Draparnaldia spp . 
Dysmorphococcus variabilis 
Elakatotrix viridis 
Euastropsis  Richteri 
Eudorina spp . 
Eudorina elegans 
Franceia Droescheri 
Gloeocys tis spp . 
Gloeocys tis maj or 
Gloeocys tis versiculosa 
Golenkinia spp . 
Kirchneriella spp . 
Kirchneriella contorta 
Kirchneriella subsolitaria 
Lagerheimia spp . 
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Lagerheimia quadriseta X 
Lagerheimia subsalsa 
Micrac t inium spp . 
Micractinium pus illum X 
Microspora spp . X X X 
Microspora pachyderma 
Microthamnion strictissimum 
Mougeo t ia spp . X X X X 
Nephrocytium spp . 
Nephrocytium �ardhianum 
Oedogonium spp . 
Oocys tis  spp . X X X X X 
Oocys tis  Borgei X X 
Oocys t is crassa 
Oocys tis  elliptica 
Oocys t is ·E remosphaeria I X X X 
Oocys t is parva X 
Oocys tis pus illa X 
Oocys tis solitaria X 
Oocys t is submarina 
Palmella mucosa X 
Pandorina spp . X 
Pandorina morum X X 
Pedias trum spp . X 
Pedias trum biradiatum v .  

emarginatum fa . convexum 
Pedias trum boryanum X X X X X X X X X X X 
Pediastrum duplex X X X X X X X X ..... 

(,.!.) Pediastrum duplex var .  clathratum X X ....... 



APPENDIX E 

II f or al l 
2 1  22  23  24 25 26 27  28 29 30 3 1  32 3 3  34 3 5  3 6  3 7  3 8  3 9  40 

Pedias trum duplex var . gracilimum 
Pedias trum duplex var . 

reticulatum x 
Pedias trum integrum var . priva 
Pedias trum simplex var . 

duodenarium 
Pedias t rum tetras 
Pedias trum tetras var . tetraodon 
Pi thophora spp . x 
Polyedriops is spinulosa 
Polytoma spp . 
Protoderma viride x 
Quadrigula spp . 
Quadrigula chodatii x 
Rhi zoclonium spp . x x x x x x x 
Rhizoclonium hieroglyphicum x x x x x x x x 
Rhi zoclonium Hookeri x x x 
Scenedesmus spp . x x x x x x x x 
Scenedesmus abundans x x 
Scenedesmus abundans var . 

asymmetrica 
Scenedesmus abundans var . 

brevi cauda 
Scenedesmus abundans var . 

longicauda 
Scenedesmus acuminatus 
Scenedesmus acuminatus var . minor 
Scenedesmus acutiformis 
Scenedesmus arcuatus 

X X 

X X X 

X 

X 

X 

X 

X X 

X 

X 

X 

X 

..... 
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Scenedesmus arcuatus var . 
capi tatus X 

Scenedesmus arcuatus var . 
platydis ca X X X 

Scenedesmus armatus 
Scenedesmus brasiliensis  X 

Scenedesmus �ernardii X X X 

Scenedesmus bijuga X X X X X X X X X X X 

Scenedesmus bijuga var . alternans X 

Scenedesmus bijuga var . flexuosus X X X X X 

Scenedesmus dimorphus X X X 

Scenedesmus incrassatulus X 

Scenedesmus longus var . 
ellipticus X 

Scenedesmus obliquus X X 

Scenedesmus opoliensis  I 
X 

Scenedesmus opoliensis var . 
contract X 

Scenedesmus quadricauda X X X X X X 

Scenedesmus quadricauda var . 
longispina X X X X X X X X X X X X X 

Scenedesmus quadricauda var . 
maximus X X X X 

Scenedesmus �uadricauda var . 
parvus 

Scenedesmus quadricauda var . 
quadrispina X X X 

Scenedesmus quadricauda var . ..-
Wes tii X X 

VJ 
\0 



Schroederia spp . 
Schroederia Judayi 
Schroederia setigera 
Selenas t rum spp . 
Selenas trum minutum 
Selenas trum Wes tii 
Spirogyra spp . 
Spondylosium spp . 
Sphaerocys tis spp . 
Sphaerocystis  Schroeteri 
Stauras t rum spp . 
Stauras t rum alternans 
Stauras trum gracile 
Stauras trum margaritaceum 
Stauras trum paradoxum 
Stauras trum polymorphum 
Stauras t rum punctulatum 
S tigeoclonium spp . 
Stigeoclonium lubricum 
Stigeoclonium polymorphum 
Stigeoclonium subsecundum 
Tetraedron spp . 
Tetraedron caudatum 
Te traedron enorme 
Tetraedron has tatum 
Tetraedron limneticum 
Te traedron minimum 
Tetraedron muticum 
Tetraedron muticum fa . 

punctulatum 
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X 

X X 

X X X 

X 

X X X X X X X X X 

X 

X X X X X X X X 

X X 

X 

X 

X 

X X · x X X 

X 

X X X 

X 

X X 
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Te traedron regulare 
Tet raedron regulare var . torsum 
Te traedron t rigonum X X 

Tet raedron trigonum var . graci le 
Te tras trum s taurogeniaeforme X 

Treubaria setigerum 
Trentepohlia spp . 
Ulothrix spp . X X X 

Ulothrix subtilissima 
Volvox spp . 
Zygnema spp . 

B)  Charophyceae 
Chara spp . X X 

I I . Euglenophyta 
Euglena spp . X X X X X X X X 

Euglena � 
Euglena Ehrenbergii 
Phacus spp . X X X X X X X X X X X 

Trachelomonas spp . X X 

III . Pyrrophyta 
A) Dinophyceae 

Ceratium spp . 
Ceratium hirundinella 
Peridinium spp . X 

IV . Cryptophyta ...... 
Cryptomonas spp . +:'-

...... 
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V .  Chloromonadophyta 
Vacuolaria vires cens 

VI . Chrysophyta 
A) Xanthophyceae 

Characiopsis spp . 
Ophiocytium spp . 
Ophiocytium capitatum v�r . longispinum 
Tribonema spp . 
Vaucheria spp . 

B)  Chrysophyceae 
Dinobryon spp . X 

Dinobryon sertularia 
Dinobryon Vanhoeffenii 

C)  Bacil lariophyceae 
1 )  Cent rales 

Chaetoceros Elmorei 
Coscinodiscus spp . 
Coscinodiscus lacus tris 
Cyclotella spp . X X 

Cyclotella bodanica 
Cyclotella meneghiniana X 

Melosira spp . X 

Melos ira is landica 
Melosira granulata X 

Rhizosolenia spp . 
Stephanodiscus spp . 

X 

X 

X 

X X 

X X X 

X X 

X X X X X 

X X X 

X 

X 

X X X 

X X X X 

X X X X 

X 

X X X X X X X X X 

X X X ....... 
� 
N 
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Stephanodiscus as traea 
Stephanodis cus niagarae 

2) Pennales 
Achnanthes spp . 
Achnanthes lanceolata var . 

lanceolata 
Amphipleura- �ellucida var . 

pellucida 
Amphiprora spp . 
Amphiprora alata 
Amphiprora ornata 
Amphora spp . 
Amphora ovalis 
Anomoeoneis cos tata var . 

cos tata 
As terionella spp . 
As terionella formosa 
Caloneis spp . 
Caloneis amphisbaena var . 

amphis baena 
Caloneis bacillum var . 

- bacillum 
Caloneis lewisii var . lewisii 
Caloneis limosa var . limosa 
Caloneis ventricosa var . 

---

ventricosa 
Campylodiscus spp . 
Campylodiscus noricus 
Cocconeis spp . 
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X X 

X X X X 

X 

X X 

X 

X 

X X X X X X X X X X X X X X 

X 

X X 

X X 

X 
X 

X X 
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Cocconeis pend�culus 
Cocconeis placentula 
Cymatopleura spp . 
Cymatopleura elliptica 
Cymatopleura elliptica var . 

spiralis 
Cymatopleura solea 
Cymbella spp . 
Cymbella affinis 
Cymbella aspera 
Cymbella cuspidata 
Cymbella cymbiformis 
Cymbella gracilis 
Cymbella lanceolata 
Cymbella mexicanum 
Cymbella parva 
Cymbella pros trata 
Cymbella triangulum 
Cymbella tumida 
Cymbella turgida 
Cymbella ventricosa 
Diatoma spp . 
Diatoma vulgare 
Diploneis spp . 
Diploneis smi thii 
Epithemia spp . 
Epi themia sorex 
Epithemia turgida 
Eunotia spp . 
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X X X X X X X X X X X X X X 

X X 

X X X X X X 

X X X X X 

X X X X X X X X X X 

X 

X 

X X 

X 

X 

� 
X X X X X X 

X X 

X X X X 

X X X X X X X X X X X X X 

X X X X X X 

X X X 
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Eunot ia curvata. var . X X X X X X X X 
curvata 

Eunot ia pect inalis  X 
Fragilaria spp . X X X X X X X X X X X X X X X X X 
Fragilaria _capucina var .  X X 

capucina 
Fragilaria £Onstruens var . 

contruens 
Fragilaria cons truens var . X 

binodis 
Fragilaria crotonensis var . X X X X X X X X X X 

crotonensi s  
Fragilaria pinnata var . 

pinnata 
Frus tulia spp . 
Gomphonema spp . X 
Gomphonema acuminatum X X X 
Gomphonema �cuminatum var . X 

corona tum 
Gomphonema angus tatum X 
Gomphonema cons trictum X X X X X X X X 
Gomphonema �racile var .  X 

dicho toma 
Gomphonema �tanum var .  

subclavatum 
Gomphonema olivaceum X X X X X X X X X X X X X X X X X X 
Gomphonema olivaceum var .  X X X X X X 

calcarea ..... 

Gomphonema parvulum 
� 

X X X X X X V1 

Gyros igma spp . X X 



Gyrosigma macrum 
Gyrosigma spenceri var . 

spenceri 
Hantzschia spp . 
Hantzschia amphioxys 
Hant zs chia amphioxys var . 

vivax · 

Mas togloia spp . 
Mas togloia smithii 
Meridion circulare 
Navicula spp . 
Navicula accomoda var . 

accomoda 
Navicula bacillum var . 

bacillum 
Navicula capitata var . 

capi tata 
Navicula capitata var . 

hungarica 
Navicula cincta var . · cincta 
Navicula cryptocephala var . 

cryptocephala 
Navicula cuspidata var � 

cuspidata 
Navicula elginensis var . 

elginensis 
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X X 
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Navicula exigua var . capit ata 
Navicula gas trum var . gas t rum 
Navicula halophila var . 

tenuiros tris 
Navicula pupula var . pupula 
Navicula pupula var . capit ata 
Navicula pupula var . 

rectangularis 
Navicula radiosa var . radiosa x x 
Navicula radiosa var . tenella 
Navicula reinhardhii var . 

reinhardhii 
Navicula reinhardhii var . 

elliptica 
Navicula salinarum var . 

salinarum 
Navicula salinarum var . 

intermedia 

X 

X 

Navicula tripunctata var . X X X X X 
tripunctata 

Nedium spp . 
Nedium affine var . undulatum 
Nedium iridis var . i ridis 

X 
X 

Nitzs chia spp . 
Nitzschia amphibia 

X X X X X X X X 

Ni tzs chia commutata 
Ni tzschia linearis 
Ni tzschia linearis var . tenuis 
Ni tzschia lorenziana 
Ni tzschia palea 
Ni tzschia sigmoidia 

X X 
X 
X 
X 

X X 

X 

X 

X 

X 

X 

X X 

X 

X 

X X 

X 

X X 

X 

X 

X 

X 

X X 

X 

....... 
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Ni tzschia vermicularis 
Opephora spp . 
Opephora martyi 
Pinnularia spp . 
Pinnularia gibba 
Pinnularia maior var . maior 
Pinnularia mesolepta var . 

mesolepta 
Pinnularia micros tauron var . 

micros tauron 
Pinnularia viridis var . 

viridis 
Rhoicosphenia curvata 
Rhopalodia gibba 
Rhopalodia gibberula· 
Rhopalodia ventricosa 
Stauroneis spp . 
Stauroneis anceps var . anceps 

X 

X 

Stauroneis anceps fa . �raci lis x 
Stauroneis smithii var . 

smi thii 
Stauroneis phoenicenteron var . x 

phoenicenteron 
Surirella spp . 
Surirella angus tata X 

Surirella elegans 
Surirella linearis 
Surirella ovalis X 

Surirella spiralis X 

X 

X X X 

X 

X X X 

X X X 

' 
I 

X 

X X 

X 

X X 

X 

X 

X X X X X 

X 

X 

X X X X X X X 

X X X X X X X X 

X 

X X X 

X X X X 

X X X 

X X 

X X X X X X X X 

X X 

X 

X X X X X X X X ..... 
.p. 
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Surirella splendida 
Surirella s triatula 
Synedra spp . 
Synedra acus 
Synedra capitata var . capi tata 
Synedra dorsoventralis 
Synedra fasciculata var . 

fas ciculata 
Synedra incisa var . incisa  
Synedra pulchella var . 

pulchella 
Synedra rumpens var . rumpens 
Synedra ulna 
Synedra ulna var . longis sima 
Tropidoneis lepidoptera 

VII . Cyano phyta 
A) Cyanophyceae 

Agmenellum spp . 
(Merismopedia spp . )  

Agmenellum thermale 
( Meri smopedia glauca)  

Agmenellum thermale 
(Merismopedia elegans 
var . major) 

Agmenellum quadruplicatum 
( Merismopedia tenuissima) 

Anabaena spp . 
Anabaena affinis 

APPENDIX E 

II f or al l 
2 1  22 23  24 25 26 27  28 29 30 3 1  32 33 34 3 5  3 6  3 7  3 8  39  40 

X X 

X X 

X X X 

X X X X X X X X 

X 

X 

X 

X X X 

X X X X X X X X X X X X X X X X X X 

X 

X X X X 

X X X 

X 

X X X X X X X 
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Anabaena circinalis 
Anabaena spiroides 
Anacys tis spp . 
Anacys tis spp . 

( Gloeocapsa spp . )  
Anacys tis spp . (Gloeocapsa 

puncta.ta) 
Anacys tis spp . ( Gloeocapsa 

rupes tris ) 
Anacys tis spp . 

( Chroococcus spp . )  
Anacys tis cyanea ( Mi crocys tis  

aeruginosa) 
Anacys tis cyanea ( Chroococcus 

minor ) 
Anacys tis cyanea ( Chroococcus 

dispersus ) 
Anacys tis dimidiata 

( Chroococcus limneticus ) 
Anacys tis incerta ( Microcys tis  

incerta) 
Aphanizomenon spp . 
Aphanizomenon flos-aquae 

(_!. holsaticum) 
Aphanizomenon ovalisporum 
Arthrospira spp . 
Arthrospira gomontiana 
Arthrospira Jenner! 
Calothrix spp . 
Coccochloris spp . 
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X 

X 
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Coccochloris spp . 
( Aphanothece spp . )  

Coccochloris spp . 
( Dactylococcopsis 
fascicularis )  

Coccochloris spp . ( Gloeothece 
rupes t.ri.s ) 

Coccochloris spp . 
( Synechocys tis aquatilis ) 

Gloeotrichia echinulata 
Gloeotrichia natans 
Gomphosphaeria spp . 
Gomphosphaeria spp . 

( Coelosphaerium spp . )  
Gomphosphaeria aponina 
Gomphosphaeria lacus tris var . 

compacta 
Lyngbya spp . 
Lyngbya aerugineo-caerulea 
Lyngbya aestuarii 
Lyngbya contorta 
Lyngbya Diguetii 
Lyngbya limnetica 
Lyngbya Nordgaardi 
Lyngbya versicolor 
Nos toc spp . 
Oscillatoria spp . 
Oscillatoria acutiss ima 
Os cillatoria agardhii 
Oscillatoria amphibia 
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Oscillatoria anguina X X X 
Os cillatoria arigus ta X X 
Osci llatoria angus tissima X 
Oscillatoria articulata X 
Os cillatoria chalybea X X X 
Os cillatoria formosa X 
Os cillatoria granulata X X 
Os ci llatoria limnetica X X X X X X X X X X 
Os cillatoria limosa X X 
Os cillatoria nigra X X X 
Os cillatoria proli fica 
Os ci llatoria subbrevis X X X X 
Oscillatoria splendida X 
Oscillatoria tenuis X X X X 
Os cillatoria terebriformis 
Pleurocapsa minor 

- ( Endophysalis spp . )  
Rivularia minutula 
Spirulina spp . X X X X X 
Spirulina laxa X 
Spirulina maj or X X 
Spirulina princeps 
Spirulina . subsalsa X X X X X 
Unid . Flagellate X X X X X 
Unid . Green X 
Unid . Bluegreen X X X X 
Pennate diatom X X X X X 

...... 
U'l 
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List  of algae ident ified by loca t ion // 1-60 
( See footnotes for locat ion name . )  

II f or all 
41 42 43 44 45  46  4 7  4 8  4 9  50 5 1  5 2  5 3  5 4  5 5  5 6  57  58  59  60  

Chlorophyta 
A) Chlorophyceae 

Act inastrum spp . X X X X X X 
Act inastrum grac ilimum 
Ac t inastrum Hant zschi i  X X X X X 
Ankistrodesmus spp . 
Ankis trodesmus convolutus X X X X X X X X X X 
Ankis trodesmus falcatus X X X X X X X X X X X X X 
Ankistrodesmus falcatus var . X x X X X X X 

acicular is  
Ankis trodesmus falcatus var . X X X X X X X 

mirabilis 
Ankistrodesmus spiralis 
Botryococcus spp . X X X 
Botryococcus Erotuburans var . X 

minor 
Botryococcus sudeticus X 
Bulbochaetae spp . x · 

Chaetophora spp . X 
Chaetophora elegans 
Chaetophora incrassata X 
Characium spp . X X X 
Characium ambiguum X 
Characium falcatum 
Characium gracilipes 
Characium limnet icum 

� 
V1 
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Characium ornithocephalum 
Chlamydomonas spp . X X X X X X X X X 
Cladophora spp . X X X X X X 
Cladophora glomerata X 
Clos teriops is spp . 
Closteriopsis ·longissima X X 
Closteriopsis longissima var . X X X 

tropica 
Closterium spp . X X X X X 
Clos terium acerosum X X 
Clos terium acerosum var . 

elongatum 
Clos terium acutum X 
Closterium dianae 
Closterium ehrenberg!! 
Closterium moniliferum 
Clos terium leibleinii X 
Closterium venus X X X ---
Coelastrum spp . X X X 
Coelas trum microporum X X X X X X X 
Coelast rum sphaericum X X 
Coleochaete spp . 
Coleochaete divergens 
Coleochaete orbicularis 
Cosmarium spp . X X X X X X X X X X 
Cosmarium cons trictum X 
Cosmarium formosulum X X X X X X 
�osmarium granatum X .... 

VI Cosmarium meneghini i .c:--



Cosmarium nitidulum 
Cosmarium protractum 
Cosmarium s exangulare 
Cosmarium subcos tatum 
Crucigenia spp . 
Crucigenia apiculata 
Crucigenia t-et-rapedia 
Crucigenia quadrata 
Cylindrocapsa spp . 
Cylindrocapsa conferta 
Desmococcus viridis 
Dictlosphaerium spp . 
Dictlosphaerium Eulchellum 
Draparnaldia spp . 
Dlsmorphococcus variabi1is 
Elakatotrix viridis 
Euas t ropsis Richteri 
Eudorina spp . 
Eudorina elegans 
Franceia Droes cheri 
Gloeocys tis spp . 
Gloeocystis maj or 
Gloeocys tis versiculosa 
Golenkinia spp . 
Kirchneriel la spp . 
Kirchneriella contorta 
Kirchneriella subsolitaria 
Lagerheimia spp . 
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Lagerheimia longiseta X 
Lagerheimia quadriseta X 
Lagerheimia subsalsa X X X X 
Micract inium spp . X X X 
Micract inium pus illum X 
Microspora spp . 
Microspora pachyderma X 
Microthamnion strictissimum 
Mougeotia spp . X X X 
Nephrocytium spp . X X X X X 
Nephrocyt ium agardhianum X X 
Oedogonium spp . X X 
Oocys tis  spp . X X X X X X X X X X X X X X X X X X X 
Oocys tis  Borgei X X X X X X X -X 
Oocys tis  crassa X X X X 
Oocys tis ellipt ica X 
Oocys tis Eremosphaeria X X X 

· oocys tis parva X 
Oocys tis  pusilla X 
Oocystis  soli taria 
Oocys tis  submarina X X 
Palmella mucosa X X 
Pandorina spp· . X X X 
Pandorina morum 
Pedias trum spp . X X X 
Pediastrum biradiatum v .  

emarginatum fa . convexum 
Pedias trum boryanum X X X X X X X X X X X X X X X X ..... 

V1 
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Pedias t rum duplex var . 
clathratum 

Pedias trum duplex var . gracilimum 
Pedias trum duplex var . 

re ticula tum 
Pedias trum integrum var . priva 
Pedias t rum simplex var . 

duodenarium 
Pedias trum tetras 
Pedias trum tetras var . tetraodon 
Pithophora spp . 
Polyedriopsis !£inulosa 
Polytoma spp . 
Protoderma viride 
Quadrigula spp . 
Quadrigula chodatii 
Rhi zoclonium spp . 
Rhizoclonium hieroglyphicum 
Rhizoclonium Hookeri 
Scenedesmus spp . 
Scenedesmus abundans 
Scenedesmus abundans var . 

asymmetrica 
Scenedesmus abundans var . 

brevi cauda 
Scenedesmus abundans var . 

longicauda 
Scenedesmus acuminatus 

X 

X 

X 

X 
X 

Scenedesmus acuminatus var . minor x 
Scenedesmus acutiformis 

X 

X X 

X 

X X X 

X 

X X X X 

X X 

X X 

X X X X X X X X X 

X X X X X 
X X X X 

X 

X X X 

X 

X X X X X 
X X 
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Scenedesmus arcuatus 
Scenedesmus arcuatus var . X 

capitatus 
Scenedesmus arcuatus var . X X X X X X 

platydis ca 
Scenedesmus armatus X 
Scenedesmus .brasiliensis 
Scenedesmus Bernardi! 
Scenedesmus bijuga X X X X X X X X X X X X X X 
Scenedesmus bijuga var . alternans X 
Scenedesmus bijuga var . flexuosus X X X X 
Scenedesmus dimorphus X X X X X X X X X X 
Scenedesmus incras satulus 
Scenedesmus longus var . 

ellipticus 
Scenedesmus obliquus X X X X 
Scenedesmus opoliensis  
Scenedesmus �oliensis var . 

contract 
Scenedesmus quadricauda X X X X X X X X X X X X X X X 
Scenedesmus �uadricauda var . X X X X X X X X X X X X X X 

longispina 
Scenedesmus �uadricauda var . X X 

maximus 
Scenedesmus �uadricauda var . X 

parvus 
Scenedesmus quadri cauda var . X 

quadrispina ...... 
Scenedesmus quadricauda var . X X Vl 

00 
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Schroederia spp . 
Schroederia Juday! 
Schroederia setigera 
Selenas trum spp . 
Selenas trum minutum 
Selenas trum Wes tii 
Spirogyra spp • . 

Spondylos ium spp . 
Sphaerocys tis spp . 
Sphaerocys tis Schroeter! 
Stauras trum spp . 
Stauras trum alternans 
Stauras trum gracile 
Stauras trum margaritaceum 
Stauras trum paradoxum 
Stauras trum polymorphum 
Stauras t rum punctulatum 
Stigeoclonium spp . 
Stigeoclonium lubricum 
Stigeoclonium polymorphum 
Stigeoclonium subsecundum 
Tet raedron spp . 
Tet raedron caudatum 
Tet raedron enorme 
Tetraedron has tatum 
Tetraedron limneticum 
Tet raedron minimum 
Tetraedron muticum 
Tetraedron muticum fa . 

punctulatum 
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X 
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Tetraedron regulare 
Tetraedron regulare var . torsum 
Tet raedron trigonum 
Tetraedron trigonum var . gracile 
Tetras trum staurogeniaeforme 
Treubaria setigerum 
Trentepohlia spp . 
Ulothrix spp . 
Ulothrix subtilis sima 
Volvox spp . 
Zygnema spp . 

B)  Charophyceae 
Chara spp . 

I I . Euglenophyta 
Euglena spp . 
Euglena � 
Euglena Ehrenbergii 
Phacus spp . 
Trachelomonas spp . 

III . Pyrrophyta 
A) Dinophyceae 

Ceratium spp . 
Ceratium hirundinella 
Peridinium spp . 

IV . Cryp tophyta 
Cryptomonas spp . 
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V.  Chloromonadophyta 
Vacuolaria vires cens 

VI . Chrysophyta 
A) Xanthophyceae 

Characiops is spp . 
Ophiocytium _spp . 
Ophiocytium capi tatum var . X X 

longispinum 
Tribonema spp . X X 

Vaucheria spp . 
B)  Chrys ophyceae 

Dinobryon spp . 
Dinobryon sertularia X X 

Dinobryon Vanhoef fenii . 

C)  Baci llariophyceae 
1 )  Cent rales 

Chaetoceros Elmore! X X 

Cos cinodis cus spp . 
Cos cinodis cus lacus t ris  
Cyclotella spp . X X X X X X X X 

Cyclotella bodanica 
Cyclotella meneghiniana X X X X X X X X X X X X X 

Melosira spp . X X X X X X X 

Melosira islandica 
Melos ira granulata X X X X X X X X X X X X X 

Rhizosolenia spp . X X .......... 
Stephanodiscus spp . X X 

0\ 
...... 



Stephanodiscus as t raea 
Stephanodiscus niagarae 

2 )  Pennales 
Achnanthes spp . 
Achnanthes lanceolata var . 

lanceolata 
Amphipleura yellucida var . 

pellucid a 
Amphiprora spp . 
Amphiprora alata 
Amphiprora ornata 
Amphora spp . 
Amphora ovalis  
Anomoeoneis cos tata var . 

cos tata 
As terionella spp . 
As terionella formosa 
Caloneis spp . 
Caloneis amphisbaena var . 

amphisbaena 
Caloneis bacillum var . 

baci llum 
Caloneis  lewisii var . lewisii 
Caloneis  limosa var . limosa 
Caloneis vent ricosa var . ---

ventricosa 
Campylodis cus spp . 
Campylodiscus noricus 
Cocconeis spp . 
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Cocconeis pendiculus 
Cocconei s placentula 
Cymatopleura spp . 
Cymatopleura elliptica 
Cymatopleura elliptica var . 

spiralis 
Cymatopleura solea 
Cymbella spp . 
Cymbella affinis 
Cymbella aspera 
Cymbella cuspidata 
Cymbella cymbiformis 
Cymbella gracilis 
Cymbella lanceolat a 
Cymbella mexicanum 
Cymbella parva 
Cymbella pros trata 
Cymbella triangulum 
Cymbella tumida 
Cymbella turgida 
Cymbella vent ricosa 
Diatoma spp . 
Diatoma vulgare 
Diploneis spp . 
Diploneis smi thii 
Epithemia spp . 
Epi themia sorex 
Epi themia turgida 
Eunotia spp . 
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Eunot ia curvata var . X X 
curvata 

Eunot ia pect inalis 
Fragilaria spp . X X X X X X X X X X 
Fragilaria capucina var . 

capucina 
Fragilaria �ons truens var . X X 

contruens 
Fragilaria cons truens var . 

binodis  
Fragilaria crotonensis  var . X X X X X 

crotonensi s  
Fragilaria �innata var . X 

pinnata 
Frus tulia spp . 
Gomphonema spp . X X X 
Gomphonema acuminatum X X 
Gomphonema �cuminatum var . 

corona tum 
Gomphonema angus tatum 
Gomphonema cons trictum X X X X X X 
Gomphonema �racile var .  

dichotoma 
Gomphonema montanum var .  X 

subclavatum 
Gomphonema olivaceum X X X X X X X X X X X X X X X X X X 
Gomphonema olivaceum var . X X X X X X X X X X 

calcarea � 
(1\ 

Gomphonema parvulum X X X X X X X X X -'-' 

Gyros igma spp . X X X X X 



Gyrosigma macrum 
Gyrosigma �enceri var . 

spenceri 
Hantzschia spp . 
Hantzschia amphioxys 
Hantzschia .amphioxys var . 

vivax 
Mas togloia spp . 
Mas togloia smithii 
Meridion circulare 
Navicula spp . 
Navicula accomoda var . 

accomoda 
Navicula baci llum var . 

bacillum 
Navicula capitata var . 

capi tata 
Navicula capitata var . 

hungarica 
Navicula cincta var . cincta 
Navicula cryptocephala var . 

cryptocephala 
Navicula cuspidata var . 

cuspidata 
Navicula elginensis var . 

elginensis  
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Navicula exigua var . capit ata X 
Navicula gas trum var . gas t rum X 
Navicula halophi la var . X 

tenuiros tris 
Navicula pupula var . pupula X 
Navicula pupula var . capitata X 
Navicula .pupula var . X 

rectangularis 
Navicula radiosa var . radiosa X X 
Navicula radiosa var . tenella X 
Navicula reinhardhii var . X 

reinhardhii 
Navicula reinhardhii var . 

ellipti ca 
Navicula salinarum var . X 

salinarum 
Navicula salinarum var . X 

intermedia 
Navicula tripunctata var . X X 

tripunctata 
Nedium spp . X 
Nedium affine var . undulatum 
Nedium iridis var . iridis X 
Ni tzs chia spp . X X X X X X X X X X X X X X X X X X 
Nitzs chia amphibia X 
Ni tzs chia commutata X 
Ni tzschia linearis X X X X X X X 
Ni tzs chia linearis var . t enuis � 
Nitzschia lorenziana a-. 

a-. 
Ni tzschia palea X 
Ni tzschia sigmoidia X X X X X X X 



Nit z s chia vermi cularis 
Opephora spp . 
Opephora martyi 
Pinnularia spp . 
Pinnularia gibba 
Pinnularia maior var . maior 
Pinnularia mesolepta var . 

mesolepta 
Pinnularia micros tauron var . 

micros tauron 
Pinnularia viridis var . 

viridis 
Rhoicosphenia curvata 
Rhopalodia gibba 
Rhopalodia gibberula 
Rhopalodia ventricosa 
Stauroneis spp . 
Stauroneis anceps var . anceps 
Stauroneis anceps fa . �racilis 
Stauroneis smithii var . 

smi thii 
Stauroneis phoenicenteron var . 

phoenicenteron 
Surirella spp . 
Surirella angus tata 
Surirella elegans 
Surirella linearis 
Surirella ovalis 
Surirella spiralis 

APPENDIX E 

II f or all 
4 1  42 43  44 45  46  47 48 49 50 5 1  52 5 3  54 5 5  5 6  5 7  58 5 9  6 0  

X X X X X X X X X X X X X 

X 

X X X X X X X X X X X 

X X X X X X X X X X X X X X 

X 

X X 

X 

X X X X X X X X X 

X X X X 

:X 
X X X 

X X X X X X X X X ...... 
0\ 
........ 



Surirella splendida 
Surirella s triatula 
Synedra spp . 
Synedra acus 
Synedra capitata var . capi tata 
Synedra dorsoventralis 
Synedra fas-ciculata var . 

fasciculata 
Synedra incisa var . incis a  
Synedra pulchella var . 

pulchella 
Synedra rumpens var . rumpens 
Synedra ulna 
Synedra ulna var . longis s ima 
Tropidoneis lepidoptera 

VII . Cyanophyta 
A) Cyanophyceae 

Agmenellum spp . 
(Merismopedia spp . )  

Agmenellum thermale 
( Merismopedia �auca) 

Agmenellum thermale 
(Merismopedia elegans 
var . maj or )  

Agmenellum quadruplicatum 
( Merismopedia tenuissima) 

Anabaena spp . 
Anabaena affinis  
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Anabaena circinalis 
Anabaena spiroides 
Anacys tis spp . 
Anacys tis spp . 

( Gloeocapsa spp . )  
Anacys tis spp . ( Gloeocapsa 

puncta.ta.) 
Anacys tis spp . ( Gloeocapsa 

rupes tris ) 
Anacys tis spp . 

( Chroococcus spp . )  
Anacys tis cyanea (Microcys tis 

aeruginosa) 
Anacys tis �anea ( Chroococcus 

minor) 
Anacys tis cyanea ( Chroococcus 

dispersus ) 
Anacys tis dimidiata 

( Chroococcus limneticus ) 
Anacys tis incerta ( Microcys tis 

incerta) 
Aphanizomenon spp . 
Aphanizomenon flos-aquae 

<!· holsaticum) 
Aphani zomenon ovalisporum 
Arthrospi ra spp . 
Arthrospira gomontiana 
Arthrospira Jenner! 
Calothrix spp . 
Coccochloris spp . 
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Coccochloris spp . X 
( Aphanothece spp . )  

Coccochloris spp . 
( Dactylococcopsis 
fas cicularis ) 

Coccochloris spp . ( Gloeothece X 
rupes tris ) 

Coccochloris spp . 
( Synechocys tis aquatilis ) 

Gloeotrichia echinulata X 
Gloeotrichia natans X 
Gomphosphaeria spp . X X X X X X X X X X X X X X 
Gomphosphaeria spp . 

( Coelosphaerium spp . )  
Gomphosphaeria aponi-na X X X X X X X X X X X 
Gomphosphaeria lacus tris var . X 

compacta 
Lyngbya spp . X X X X X X X X X 
Lyngbya aerugineo-caerulea X 
Lyngbya aes tuarii 
Lyngbya contorta X X X X X X X 
Lyngbya Diguetii 
Lyngbya limnetica X X 
Lyngbya Nordgaardi X X 
Lyngbya versicolor 
Nos toc spp . X X 
Osci llatoria spp . X X X X X X X X X X X X X X X X X X 
Oscillatoria acutissima ....... 
Oscillatoria agardhii ........ X X 0 

Os cillatoria amphibia X 



APPENDIX E 

II f or al l 
4 1  42 43  44 45  46 47  48 49 50 5 1  52  5 3  54  5 5  5 6  5 7  5 8  5 9  60 

Oscillatoria anguina X X 
Oscillatoria augus ta X X 
Oscillatoria angus tissima 
Oscillatoria articulata 
Os cillatoria chalybea X 
Os cillatoria formosa X 
Os cillatoria granulata X X 
Oscillatoria limnetica X X X X X X X X X 
Os cillatoria limosa X X 
Os cillatoria nigra X X 
Oscillatoria prolifica 
Oscillatoria subbrevis X X X 
Oscillatoria splendida X 
Oscillatoria tenuis X X 
Oscillatoria terebriformis 
Pleurocapsa minor 

( Endophysalis spp . )  
Rivularia minutula X 
Spirulina spp . X X X' 
Spirulina laxa 
Spirulina major X X 
Spirulina princeps 
Spirulina subsalsa X X 
Uni d .  Flagellate X X X X X X X X X X X X X 
Unid . Green 
Uni d .  Bluegreen X X X X 
Pennate diatom X X X X X 

....... 
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Footnotes for Appendix E 

1 - Eas t Oakwood Lake ( 5 / 15/83)  
2 - Eas t Oakwood Lake ( 6/ 16/83 ) 
3 - Unnamed Creek ( Hidewood s )  (5/ 18/83 ) 
4 - Unnamed Creek ( Hidewood s )  (6/21/83 ) 
5 - Oak Lake ( 5 / 18/83)  
6 - Oak Lake ( 6 / 21 / 83)  
7 - Oak Lake ( 9 /22/83 ) 
8 - Fox Lake ( 5 / 18/83) . 
9 - Fox Lake ( 6/ 2 1 / 8 3 )  

10 - Sediment Ponds ( Lake Cochrane ) (5/ 18/83)  
1 1  - Lake Cochrane ( 5 / 18/83 ) 
12 - Big Coulee Creek ( 6 /4/83)  
13 - Unnamed Creek ( 6 /4/83 ) 
14 - Seepage ( Unnamed Creek) (6/4/83 ) 
15  - Unnamed Spring ( 6/4/83 ) 
16 - Big Springs Creek ( 6 /4/83)  
17 - Big Spring ( 6 /4/83)  
18  - Fen ( B ig Springs Creek) (6/4/83 ) 
19 - Cobb Creek ( 6 /8/83)  
20  - Unnamed Spring ( feeds Cobb Creek) ( 6 /8/83 ) 
21  - Wes t  Branch Lac Qui Parle Rive·r ( 6 /8/83 ) 
22 - Wes t  Branch Lac Qui Parle River ( 8/ 3 1/83 ) 
23 - Lake Gold smith ( 6 / 16/83 ) 

_ 24 - Moe S lough ( 6 / 16/83)  
25 � Deer Creek ( 6 / 2 1 /83 ) 
26 - Fish Lake ( 6/21 /83 ) 
27 - This ted Lake ( 6 /22/83 ) 
28 - Unnamed Marsh ( 6 /22/83 ) 
29 - Spirit Lake ( 6 / 22/8 3 )  
3 0  - Lake Agnew ( 6 / 22/83 ) 

31 - Lake O s ceola ( 6/2 2/83 ) 
32 - Lake Pelican ( 7 / 5 / 83 ) 
33 - Lake Kampeska ( 7 /5/83 ) 
34 - Goose Lake ( 7 / 5 /83 ) 

· 35 - Clear Lake ( Haml in)  ( 7 /5 /83 ) 
36 - Unnamed Marsh ( 7 / 5/83 ) 
37 - Lake Poinsett  ( 7 / 5/83 ) 
38 - Lake P oinsett  ( 8 / 1 6 /83 ) 
39 - Badger Lake ( 7 /5/83 ) 
40 - Bigs tone Lake ( 7 /6/83 ) 
41 - Big S ioux River ( 7 /27 /83 ) 
42 - Lake Campbell ( 7 / 27 /83 ) 
43 - Lake Campbell ( 10 / 7 / 83 ) 
44 - Clear Lake ( Deuel)  ( 7 /27 /83 ) 
45 - Rush Lake ( 7 /27 /83 ) 
46 - Salt Lake ( 7 /27 / 83 ) 
47 - Lake Al ice ( 7 /2 7 / 83 ) 
48 - Lake Badus ( 8 / 7 / 83 ) 
49 - Lake Herman ( 8/7 /83 ) 
50 - Lake Madison ( 8/ 7 / 8 3 )  
5 1  - Long Lake ( 8/7 /83 ) 
52 - Lake Albert ( 8 /16 /83 ) 
53 - Lake Marsh ( 8 / 1 6 / 8 3 )  
5 4  - Mud Lake ( 8/ 1 6 /83 ) 
55 - Unnamed Lake ( Reinhart W . P .A . ) ( 8/ 1 6 / 83 ) 
56 - Cherry Lake ( 8/ 1 6 / 8 3 )  
5 7  - S chool Lake ( 8 / 3 1 / 8 3 )  
5 8  - Round Lake ( 8/ 3 1 /83 ) 
59 - Unnamed Lake ( 8 /31 /83 ) 
60 - South Coteau Lake ( 8/31 /83 ) 

� 
........ 
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APPENDIX F -

Lis t · of algae identified by water chemistry ranges and sampling methods 
( See legend for des cript ion of water chemis try ranges and sampling methods )  

Chlorophyta 
A) Chlorophyceae 

Actinas trum spp . 
Actinas trum ·gr.acilimum 
Actinas trum Hantzschii 
Ankist rodesmus spp . 
Ankis trodesmus convolutus 
Ankis trodesmus falcatus 
Ankistrodesmus falcatus var . acicularis 
Ankis trodesmus falcatus var . mirabilis 
Ankis trodesmus spiralis. 
Botryococcus spp . 
Botryococcus protuburans var . minor 
Bot ryococcus sudeticus 
Bulbochaetae spp . 
Chaetophora spp . 
Chaetophora elegans 
Chaetophora incras sata 
Characium spp . 
Characium ambiguum 
Characium falcatum 
Characium gracilipes 
Characium limneticum 
Characium orni thocephalum 
Chlamydomonas spp . 
Cladophora spp . 

I 

pH 
1 2 

X 

X 

X 
X X 

X 
X 

X 

X X 
X X 

X 
X X 

X 
X 

X X 
X X 

Conduct iv-
i t� Alkalini t� 

3 1 2 3 1 2 3 

X X X X X 
X X X 
X X X X X 

X X X X X 
X X X X X X 
X X X X X 
X X X X X 

X X 
X X X X X 
X X X 
X X X 
X X X 
X X X X 
X X X X X 
X X X X X 
X X X X X X 

X 
X X 

X X X 

X X X X X 
X X X X X 

Sampling 
Method 

4 1 2 3 

X X X 
X X 

X X X X 
X 

X X X X 
X X X X 

X X X 
X X X 

x · 
X X X 
X X 
X 
X 

X 
X X 

X 
X X X 
X X 

X 
X 

X 
X 1-" 

X X X X -....J 
w 

X X 



APPENDIX F ( cont inued ) 

Conduct iv- Sampling 

EH ity Alkalinity Method 
1 2 3 1 2 3 1 2 3 4 1 2 3 

Cladophora glomerata X X X X X X 

Closteriopsis spp . X 

Closteriops is longis sima X X X X X X X 

Closteriops is longissima var . tropica X X X X X X X X X X 

Closterium spp . X X X X X X X X X X X X 

Clos terium acerosum X X X X X X X 

Closterium acerosum var . elongatum X X X X 

Clos terium acutum X X X X 

Closterium dianae X 

Closterium ehrenbergii X 

Closterium moniliferum X 

Clos terium leibleinii X X X X X X X X 

Closterium venus X X X X X X X X X .  

Coelas trum spp . X X X X X X X X X 

Coelastrum microporum I 
X X x · X X X X X X X 

Coelastrum sphaericum X X X X X X 

Coleochaete spp . X X X x X 

Coleochaete divergens X X X X 

Coleochaete orbicularis X 

Cosmarium spp . X X X X X X X X X X 

Cosmarium constrictum X X X X X 

Cosmarium formosulum X X X X X X X X X X 

Cosmarium granatum X X X X X X 

Cosmarium meneghinii X X X X 

Cosmarium nit idulum X X X 

Cosmarium protractum X X X X 

Cosmarium sexangulare X X X X � 
"'-J 

Cosmarium subcos tatum X X X X X X X . .p. 

Crucigenia spp . X X X X X X X X 
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Crucigenia aEiculata 
Crucigenia tetraEedia 
Crucigenia quadrata 
CylindrocaEsa spp . 
CylindrocaEsa conferta 
Desmococcus viridis 
Dict�osEhaerium spp . 
Dict�osEhaerium Eulchellum 
DraEarnaldia spp . 
D�smorEhococcus variabilis 
Elakatotrix viridis 
Euas troEs is Richter! 
Eudorina spp . 
Eudorina elegans 
Franceia Droes cheri 
Gloeocys tis spp . 
Gloeocys tis maj or 
Gloeocys tis versiculosa 
Golenkinia spp . 
Ki rchneriella spp . 
Kirchneriella contorta 
Kirchneriella subsoli taria 
Lagerheimia spp . 
Lagerheimia longiseta 
Lagerheimia quadriseta 
Lagerheimia subsalsa 
Mi cractinium spp . 
Micractinium Eusillum 
Microspora spp . 
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Microspora pachyderma 
Microthamnion strictissimum 
Mougeotia spp . 
NeEhrocyt ium spp . 
Nephrocytium Agardhianum 
Oedogonium spp . 
Oocys tis spp . 
Oocys tis  Borge! 
Oocys tis cras sa 
Oocys tis elliptica 
Oocys tis Eremosphaeria 
Oocystis Earva 
Oocystis  pusilla 
Oocys tis  solitaria 
Oocys tis submarina 
Palmella mucosa 
Pandorina spp . 
Pandorina morum 
Pediastrum spp . 
Pedias trum biradiatum v .  emarginatum 

fa . convexum 
Pedias trum boryanum 
Pedias trum duplex 
Pedias trum duplex var .  clathratum 
Pediastrum duplex var .  graci limum 
Pedias trum duElex var . reticulatum 
Pedias t rum integrum var . priva 
Pedias trum s implex var .  duodenarium 
Pedias trum tetras 
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Pedias trum tetras var . tetraodon 
PithoEhora spp . 
PolyedrioEsis SEinulosa 
Polytoma spp . 
Protoderma viride 
Quadrigula spp . 
Quadrigula chodatii 
Rhizoclonium spp . 
Rhizoclonium hieroglyEhicum 
Rhizoclonium Hookeri 
Scenedesmus spp . 
Scenedesmus abundans 
Scenedesmus abundans var . asymmetrica 
Scenedesmus abundans var . brevicauda 
Scenedesmus abundans var . longicauda 
Scenedesmus acuminatus 
Scenedesmus acuminatus var . minor 
Scenedesmus acutiformis 
Scenedesmus arcuatus 
Scenedesmus arcuatus var . caEitatus 
Scenedesmus arcuatus var . Elatydisca 
Scenedesmus armatus 
Scenedesmus brasiliensis  
Scenedesmus Bernardii 
Scenedesmus bijuga 
Scenedesmus bijuga var . alternans 
Scenedesmus bijuga var . f lexuosus 
Scenedesmus dimorphus 
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Scenedesmus incrassatulus 
Scenedesmus longus var . elliEt icus 
Scenedesmus obliquus 
Scenedesmus opoliensis 
Scenedesmus opoliensis var . contracta 
Scenedesmus quadricauda 
Scenedesmus quadricauda var . longisEina 
Scenedesmus quadricauda var . maximus 
Scenedesmus quadricauda var . Earvus 
Scenedesmus quadricauda var . quadrispina 
Scenedesmus quadricauda var . Wes tii 
Schroederia spp . 
Schroederia Judayi 
Schroederia setigera 
Selenas trum spp . 
Selenas trum minutum 
Selenas trum Wes tii 
SEirogyra spp . 
SEondylosium spp . 
SEhaerocys tis spp . 
SEhaerocys tis Schroeter! 
Stauras trum spp . 
Stauras trum a

'
!ternans 

Stauras t rum gracile 
Stauras trum margari taceum 
Stauras trum paradoxum 
Stauras trum polymorphum 
Stauras t rum punctulatum 
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APPENDIX F ( cont inued ) 

Stigeoclonium spp • . 

St igeoclonium lubricum 
Stigeoclonium EolymorEhum 
Stigeoclonium subsecundum 
Tet raedron spp . 
Tetraedron caudatum 
Tetraedron enorme 
Tetraedron has tatum 
Tet raedron limneticum 
Tetraedron minimum 
Tetraedron muticum 
Tetraedron muticum fa . Eunctulatum 
Tetraedron regulare 
Tetraedron regulare var . torsum 
Tetraedron trigonum 
Tet raedron trigonum var . gracile 
Te tras trum s taurogeniaeforme 
Treubaria setigerum 
TrenteEohlia spp . 
Ulothrix spp . 
Ulothrix subtilissima 
Volvox spp . 
Zygnema spp . 

B )  Charophyceae 
Chara spp . 

Il . Euglenophyta 
Euglena spp . 
Euglena acus 
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APPENDIX F ( continued ) 

Euglena Ehrenbergii 
Phacus spp . 
Trachelomonas spp . 

III . Pyrrophyta 
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A) Dinophyceae 
Ceratium spp ·. 
Ceratium hirundinella 
Peridinium spp . 

IV . Cryptophyta 
CryEtomonas spp . 

V .  Chloromonadophyta 
Vacuolaria vires cens 

V I .  Chrysophyta 
A) Xanthophyceae 

Characiopsis spp . 
0Ehiocytium spp . 
0Ehiocytium caEitatum var . longisEinum 
Tribonema spp . 
Vaucheria spp . 

B )  Chrysophyceae 
Dinobryon spp . 
Dinobryon sertularia 
Dinobryon Vanhoeffenii 
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C)  Bacillariophyceae 
1 )  Cent rales 

Chaetoceros Elmorei 
Coscinodiscus spp . 
Cos cinodiscus lacus tris 
Cyclotella spp . 
Cyclotella ·bodanica 
Cyclotella meneghiniana 
Melosira spp . 
Melosira islandica 
Melosira granulata 
Rhizosolenia spp . 
SteEhanodi scus spp . 
SteEhanodis cus as t raea 
SteEhanodiscus niagarae 

2 )  Pennales 
Achnanthes spp . 
Achnanthes lanceolata var . lanceolata 
AmEhiEleura pellucida var . Eellucida 
AmEhiErora spp . 
AmEhiErora alata 
AmEhiErora ornata 
AmEhora spp . 
AmEhora ovalis 
Anomoeoneis cos tata var . cos tata 
As terionella spp . 
As terionella formosa 
Caloneis spp . 
Caloneis amphisbaena var . amphisbaena 
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Caloneis bacillum var . bacillum 
Caloneis lewisii var . lewisii 
Caloneis limosa var . limosa 
Caloneis ventricosa var . ventricosa 
CamEylodiscus spp . 
Campylodiscus noricus 
Cocconeis- spp . 
Cocconeis Eendiculus 
Cocconeis placentula 
CymatoEleura spp .  
CymatoEleura elliptica 
Cymatopleura elliEtica var . spiralis  
CymatoEleura solea 
Cymbella spp . 
Cymbella affinis 
Cymbella asEera 
Cymbella cusEidata 
Cymbella cymbiformis 
Cymbella gracilis 
Cymbella lanceolata 
Cymbella mexicanum 
Cyrnbella Earva 
Cymbella pros trata 
Cymbella triangulum 
Cymbella tumida · 
Cymbella turgida 
Cymbella ventricosa 
Diatoma spp . 
Diatoma vulgare 
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DiEloneis spp . 
DiEloneis smithii 
EEithemia spp . 
EEithemia sorex 
EEithemia turgida 
Eunotia spp . 
Eunotia curvata var . curvata 
Eunotia Eectinalis 
Fragilaria spp . 
Fragilaria capucina var . caEucina 
Fragilaria contruens var . contruens 
Fragilaria contruens var . binodis  
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Fragilaria crotonensis var . crotonensisx 
Fragilaria pinnata var . Einnata 
Frus tulia spp . 
GomEhonema spp . 
GomEhonema acuminatum 
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GomEhonema acuminatum var . coronatum 
GomEhonema angus tatum 
GomEhonema cons trictum 
GomEhonema gracile var . dichotoma 
GomEhonema montanum var . subclavatum 
GomEhonema olivaceum 
GomEhonema olivaceum var . calcarea 
GomEhonema Earvulum 
Gyrosigma spp . 
Gyrosigma macrum 
Gyros igma spenceri var . spenceri 
Hantzschia spp . 
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Hant zschia amphioxys 
Hant zschia amphioxys var . vivax 
Mastogloia spp � 
Mastogloia smi thii 
Meridion circulare 
Navicula spp . 
Navicula accomoda var . accomoda 
Navicula bacillum var . bacillum 
Navicula capitata var . capi tata 
Navicula capitata var . hungarica 
Navicula cincta var . cincta 
Navicula cryptocephala var . 

cr�Etocephala 
Navicula cuspidata var . cuspidata 
Navicula elginensis . var . elginensis 
Navicula exigua var . capi tata 
Navicula gas trum var . gas t rum 
Navicula halophila var . tenuirostris 
Navicula pupula var . pupula 
Navicula pupula var . capi tata 
Navicula pupula var . rectangularis 
Navicula radiosa var . radiosa 
Navicula radiosa var . t enella 
Navicula reinhardhii var . reinhardhii 
Navicula reinhardhii var . elliptica 
Navicula salinarum var . s alinarum 
Navicula salinarum var . intermedia 
Navicula tripunctata var . t ripunctata 
Nedium spp . 
Nedium affine var . undulatum 
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pH 
1 2 . 3 

Nedium iridis var . iridis X X 
Nit zschia spp . X X X 
Nitzschia amphibia X 
Nitzschia commutata X 
Nitz schia linearis X X X 
Nit zschia linearis  var . t enuis  X 
Ni tzschia lorenziana X 
Nitzschia palea X X 
Nitzschia sigmoidia · X X 
Ni tzschia vermicularis X 
Opephora spp . 
Opephora marty! 
Pinnularia spp . X X X 
Pinnularia gibba X · X 
Pinnularia maior var . maior X 
Pinnularia mesolepta var . mesolepta 
Pinnularia micros tauron var .  

microstauron X 
Pinnularia viridi s var . viridis X 
Rhoicosphenia curvata X X X 
Rhopalodia gibba X X X 
Rhopalodia gibberula 
Rhopalodia ventricosa X X 
Stauroneis spp . X X X 
Stauroneis  anceps var . anceps X X 
Stauroneis anceps fa . gracilis  X X X 
Stauroneis smi thii var . smithi i 
Stauroneis phoenicenteron var . 

phoenicenteron X X 
Surirella spp . X X X 
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Surirella angustata 
Surirella elegans 
Surirella linearis 
Surirella ovalis 
Surirella spiralis 
Surirella splendida 
Surirella striatula 
Synedra spp . 
Synedra acus 
Synedra caEitata var .  capitata 
Synedra dorsoventralis 
Synedra fasciculata var . fasciculata 
Synedra inc isa var . incisa 
Synedra pulchella var . pulchella 
Synedra rumEens var . rumpens 
Synedra ulna 
Synedra ulna var . longiss ima 
TroEidoneis  leEidoptera 
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VII . Cyanophyta 
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A) Cyanophyceae 
Agmenellum spp . (Merismopedia spp . )  
Agmenellum thermale 

(Merismopedia glauca ) 
Agmenellum thermale (Merismopedia 

elegans var . major ) 
Agmenellum quadruplicatum 

( Merismopedia tenuiss ima ) 
Anabaena spp . 
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APPENDIX F ( cont inued ) 

EH 
1 2 3 

Anabaena affinis X 
Anabaena circinalis 

. 
X X X 

Anabaena SEiroides X 
Anac�s tis spp . X X X 
Anacys tis spp . ( GloeocaEsa spp . )  X 
Anacls tis spp . (Gloeocapsa punctata) 
Anacys tis  spp . ( Gloeocapsa rupestris )  
Anac�s tis spp . (Chroococcus spp . )  X X X 
Anacys tis cyanea (Microcyst is X X X 

aerusinosa ) 
Anacys tis cyanea ( Chroococcus minor ) X 
Anacys tis  cyanea ( Chroococcus di spersus ) . X 
Anacys tis dimidiata ( Chroococcus 

limnet icus ) X X 
Anacys tis incerta (Microcys tis  X X X 

incerta ) 
AEhanizomenon spp . X X X 
Aphanizomenon flos-aquae <!· holsaticum) X 
Aphanizomenon ovalisporum 
ArthrosEira spp . X 
ArthrosEira gomontiana X 
ArthrosEira Jenner! X X 
Calothrix . spp . X X 
Coccochloris spp . X X 
Coccochloris spp . (Aphanothece spp . )  
Coccochloris spp . ( DactylococcoEs is 

fascicularis ) X 
Coccochloris spp . (Gloeothece 

rupes tris ) X 

-

Conduct iv-
ity 

1 2 3 
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APPENDIX F ( cont inued ) 

Coccochloris spp . ( Synechocys tis  
aquatilis ) 

Gloeotrichia echinulata 
Gloeotrichia natans 
GomEhosEhaeria spp . 
Gomphosphaeria spp . ( Coelosphaerium 

spp . )  
GomEhosEhaeria aEonina 
Gomphosphaeria lacus tris var . compacta 
Lyngbya spp . 
Lyngbya aerugineo-caerulea 
Lyngbya aes tuarii 
Lyngbya contorta 
Lyngbya Diguetii 
Lyngbya limnet ica 
Lyngbya Nordgaardi 
Lyngbya versicolor r 
Nos toc spp . 
Oscillatoria spp . 
Oscillatoria acutissima 
Oscillatoria agardhii 
Oscillatoria amphibia 
Oscillatoria anguina 
Oscillatoria angusta 
Oscillatoria angustissima 
Oscillatoria articulata 
Oscillatoria chalybea 
Oscillatoria formosa 
Oscillatoria granulata 
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APPENDIX F ( cont inued ) 

Conduct iv- Sampling 
EH it� Alkalinity Method 

1 2 3 1 2 3 1 2 3 4 1 2 3 

Oscillatoria limnet ica X X X X X X X X X X X X 
Oscillatoria limosa X X X X X X X X X 
Oscillatoria nigra X X X X X X X X X 
Oscillatoria prolifica X X 
Oscillatoria subbrevis X X X X X X X X X X X 
Oscillatoria splendida X X X X X 
Oscillatoria tenuis X X X X X X X X X X 
Oscillato-ria terebriformis X 
Pleurocapsa minor ( Endophysalis spp . )  X X 
Rivularia minutula X X X X 
Spirulina spp . X X X X X X X X X X X 
Spirulina laxa X 
Spirulina major X X X X X X X X X 
Spirulina princeps X X X X 
Spirulina subsalsa X X X X X X X X X X- X 
Unid . Flagellate X X X X X X X X X X X X 
Unid . Green f X X X 
Unid . Bluegreen X X X X X X X X X X X 
Pennate diatom X X X X X X X X X X X X 

Legend : Sampling Method 
pH 1 = t ow 
1 = 7 . 2-7 . 5  ( ci rcumneutra l )  2 = aufwuchs 
2 = 7 . 7-8 . 3  ( alkaline ) 3 = water bot t le 
3 = 8 . 5-9 . 2  { very alkaline ) 

� 
00 
\0 

� � - �I ,\J..'I'Jo� 



legend : 
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Conduct ivity (micromhos/cm )  
1 = 630-768 ( f resh) 
2 � 850-6000 ( oligosaline ) 
3 = 34000 ( polysaline ) 
Alkalinity (mg/1  CaC03 ) 

APPENDIX F ( cont inued ) 

1 = 41-7 6 ( very low alkalinity)  
2 = 140- 195 ( low alkalinity)  
3 = 218-298 (medium alkalini ty) 
4 = 343-487 ( high alkalini ty)  

� 
\0 
0 
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