Appendix A. Loon Lake Field and Laboratory Data

Tables

Temperature profiles

Dissolved oxygen in mg/L

Dissolved oxygen in percent saturation
Conductivity profiles

Total dissolved solids profiles

pH profiles

Oxidation/reduction potentials

Total phosphorus concentrations
Orthophosphate concentrations

10 Total nitrogen concentrations

11. Ammonia nitrogen concentrations
12. Nitrate/nitrite concentrations

13. Alkalinity profiles

14. Phytoplankton biovolume by phylum
15. Secchi depths

16. Average monthly zooplankton summaries
17. Benthic invertebrate densities

18. Sampling site GPS locations

19. Water density profiles

20. Relative thermal resistance profiles

RN W

Figures
13. Surface phytoplankton biovolume for North site by group
14. Surface phytoplankton biovolume for North site
15. Surface phytoplankton biovolume comparisions, Mid and North sites
16. Mean monthly zooplankton density by group for Mid site
17. Mean monthly zooplankton density by group for North site
18. Mean monthly rotifer density for Mid site
19. Mean monthly rotifer density for North site
20. Mean monthly rotifer total zooplankton for Mid site
21. Mean monthly rotifer total zooplankton for North site
22. Benthic densities for B2
23. Benthic densities for B3
24. Benthic densities for B7
25. Benthic densities for B10
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Table 18. Sampling site GPS locations for Loon Lake, 2011. All locations based on WGS 84 Datum.

Station

Mid Profile
North Profile

Surface 1
Surface 2
Surface 3
Surface 4
Surface 5
Surface 6
Surface 7
Surface 8
Surface 9
Surface 10
Surface 11
Surface 12
Surface 13
Surface 14
Surface 15
Surface 16

Benthic 1
Benthic 2
Benthic 3
Benthic 4
Benthic 5
Benthic 6
Benthic 7
Benthic 8
Benthic 9
Benthic 10

Inlet 1
Inlet 2
Inlet 3
Inlet 4
Inlet 5

Latitude (N)

48.0361466109752
48.0511981621384

48.0541437305510
48.0562684591859
48.0449712462723
48.0479947663843
48.0497211869806
48.0465808231383
48.0431290715932
48.0415810178965
48.0423622112721
48.0391568038612
48.0329185724258
48.0364963039755
48.0341898556798
48.0325922649353
48.0317345447838
48.0308789201080

48.0542096961289
48.0561066884547
48.0533601902425
48.0446452740579
48.0405181087553
48.0417280364781
48.0330215021967
48.0347873177379
48.0283562187105
48.0399010330438

48.0558429937809
48.0418731272220
48.0406465195119
48.0321673024445

Longitude (W)

-117.616771431639
-117.633267519995

-117.641631402075
-117.623600922524
-117.637311788275
-117.628503078594
-117.619997039437
-117.613104432821
-117.627622978761
-117.619560258463
-117.608098424971
-117.610122989863
-117.618299033492
-117.610768647864
-117.607236681506
-117.608230439946
-117.610018886625
-117.607667176052

-117.640481740236
-117.623835867270
-117.630672063678
-117.637089332565
-117.627093074843
-117.609292929992
-117.618261734023
-117.607114473357
-117.606151476502
-117.612945428118

-117.618701867759
-117.606556070968
-117.606816245242
-117.619925374165

UTM

11 U 454024 5320502
11 U 452808 5322185

11 U 452187 5322517
11 U 453533 5322742
11 U 452501 5321495
11 U 453160 5321826
11 U 453796 5322012
11 U 454306 5321659
11 U 453221 5321284
11 U 453821 5321107
11 U 454676 5321187
11 U 454522 5320832
11 U 453907 5320144
11 U 454472 5320537
11 U 454733 5320279
11 U 454657 5320102
11 U 454523 5320007
11 U 454698 5319911

11 U 452273 5322524
11 U 453515 5322724
11 U 453003 5322423
11 U 452517 5321459
11 U 453258 5320994
11 U 454586 5321118
11 U 453910 5320155
11 U 454743 5320345
11 U 454809 5319630
11 U 454312 5320917

11 U 453898 5322692
11 U 454790 5321132
11 U 453785 5320061
11 U 452449 5321194
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Table 20a. Thermal Relative Resistence (RTR) profiles for Loon Lake Mid Station, 2011.

May-25 Jun-07 Jun-27 Jul-12 Jul-26 Aug-09 Aug-25 Sep-15 Sep-26 Oct-11 Nov-03 Nov-15

Depth (m)

13
16
34
61

16
13
15
18

60 47

46

13
46

28
65

40

76

93

63

43

35

29

24

10

47

43

55
38
32
19

62

47

21

24

24

16

21

23

26
25

22

19
25
16

27
17
11

12

10
11
12
13
14
15
16
17
18
19
20
21

20
11

10

24
11

22
23
24
25
26
27
28
29

30
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Figure 20. Mean monthly total zooplankton density for Mid Site at Loon Lake, 2011
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Figure 21. Mean monthly total zooplankton density for North Site at Loon Lake, 2011
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Appendix B. Loon Lake Hydroacoustic Fish Density Estimates

Figures
1. Hydroacoustic fish survey transect map
2. Loon Lake Fish survey echogram example

Tables

Latitude/longitude coordinates for fish transects
Hydroacoustic fish density estimate summaries by strata
Mean fish density vs. temperature

Mean fish density vs. dissolved oxygen
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—— Fish Survey Transects
- 2 Meter Contour Lines

0 375 750 1.500 Meters

Figure 1. Loon Lake, WA hydroacoustic fish survey transect map with bathymetric contour lines and
transect numbers.
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Figure 2. Loon Lake, WA echogram displaying pelagic fish distribution for transect number 4 with the
bottom delineated (solid green line) and 1 meter strata (red horizontal lines). Data was collected with a
70 kHz transducer and displayed with a time-varied-gain of 20 from -20 to -70 dB.

Transect Start Lat/Long End Lat/Long
1 48.0310 -117.6058 48.0292 -117.6097
2 48.0328  -117.6074 48.0305 -117.6125
3 48.0351 -117.6069 48.0322 -117.6137
4 48.0362 -117.6099 48.0332 -117.6203
5 48.0379 -117.6103 48.0349 -117.6216
6 48.0371 -117.6224 48.0410 -117.6070
7 48.0431 -117.6079 48.0396 -117.6233
8 48.0408 -117.6283 48.0452 -117.6097
9  48.0470 -117.6117 48.0427 -117.6288
10 48.0449 -117.6293 48.0479 -117.6154
11 48.0498 -117.6180 48.0459 -117.6381
12 48.0479 -117.6391 48.0512 -117.6212
13 48.0532 -117.6227 48.0515 -117.6359
14

48.0523 -117.6399 48.0570 -117.6212

Table 1. Latitude and longitude of the beginning and end of each hydroacoustic fish survey transect.
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Figure 3. Mean FPCM across all transects compared to temperature (°C).
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Figure 4. Mean FPCM across all transects compared to dissolved oxygen concentrations (mg/L).



Appendix C. Loon Lake Benthic Invertebrate Densities

Tables
1. Benthic invertebrate densities for B2
2. Benthic invertebrate densities for B3
3. Benthic invertebrate densities for B7
4. Benthic invertebrate densities for B10
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Appendix D. Loon Lake Phytoplankton Biovolume Summaries

Tables

AR

North site phytoplankton biovolume- surface
North site phytoplankton biovolume- mid depth
North site phytoplankton biovolume- bottom depth
Mid site phytoplankton biovolume- surface

Mid site phytoplankton biovolume- mid depth

Mid site phytoplankton biovolume- bottom depth

Figures

1.

North site phytoplankton biovolume by phylum- surface

2. North site phytoplankton biovolume - surface
3. Surface phytoplankton biovolume comparison
4.

5. Mid site phytoplankton biovolume - surface

Mid site phytoplankton biovolume by phylum- surface



Table 1. North Site Phytoplankton Biovolume (mm/mL3) by Phylum-Surface (.5 m)

Chlorophyta
Euglenophyta
Pyrrhophyta
Chrysophyta
Bacillariophyta
Cyanophyta
Other

All Phyla Totals

RIZRIZG1Y
2,148

0
0
0

12,950

0
0

15,098

/772011

9,296
0
5,088
0

224,450

6,990
0

245,824

6/27/2011
16,265

0
0

94,400
104,600

622
0

215,265

7127201

3,740
0

50,000

1,000

90,950

0
0

145,690

7262011 B/9/2611 82572011 9/158/20118
1

17,888 20,764 9,308 0,740
0 0 0 0
0 0 0 0
88,400 25,000 105,292 1,000
2,100 6,600 1,800 300
0 0 0 11
0 0 0 1,000
108,388 52,364 116,400 12,051

Table 2. North Site Phytoplankton Biovolume (mm/mL3) by Phylum-Mid Depth

Chlorophyta
Euglenophyta
Pyrrhophyta
Chrysophyta
Bacillariophyta
Cyanophyta
Other

All Phyla Totals

Table 3. North Site Phytoplankton Biovolume (mm/mL3) by Phylum-Bottom Depth
BI2R2G11 / {

Chlorophyta
Euglenophyta
Pyrrhophyta
Chrysophyta
Bacillariophyta
Cyanophyta
Other

All Phyla Totals

B2E/2011
2,685

0
0

6,000
110,400

0
0

119,085

LT A A T ol o

67772831
19,546

0

45,088

0

12,450

0
0
77,084

67772811

716
0
0
0
9,450
1,898

12,064

6127124611
28,126

0
1,272
2,600

69,050

463
0

101,511

/2772481

2,148
0
0
0
1,250
34

3,432

iy rins
34,879

0
3,816

18,200
101,950

271
0

159,116

7827001

0
7,775
0
2,000
2,400

12,175

(rioriinn

/92011 B/28/281% 97182011
35,681 134,296

64,905 44,412
0 0 0 0
40,000 0 85,088 50,000
2,400 200 90,000 1,000
186,125 92,700 10,075 600
237 124 181 531
0 500 500 0
293,667 137,436 221,025 186,427

7I26/2611 BIZE/200Y G9/1E/2010
3,580 2,864 716
0 0 0
0 0 0
13,584 1,000 10,584 0
5,400 99,000 98,900 1,700
0 667 0 475
0 0 0 0
22,564 109,695 112,348 2,891

9/26/2611

5,262

0

0

0

900

2,091

0
8,253

92672611

4,117

0

0

0
9,300

45

0
13,462

912672011
716
0
0
1,000
3,700
0

0
5416

106/11/2001 11732610
5,012 21,456
0 0
0 0
1,000 90,000
10,900 511,500
1,955 2,185
500 0
18,867 625,141

Y
o
s
N
N

FRE/2001 11/372010

3,615 7,410
0 0
0 0
1,000 183,292
97,870 589,570
11 79
0 0
102,496 780,351
MYIE201Y 1173726180
5,716 0
0 0
0 0
0 0
2,150 1,600
0 249
0 0
7,866 1,849



Table 4. Mid Site Phytoplankton Biovolume (mm/mL3) by Phylum-Surface (.5 m)

Chlorophyta
Euglenophyta
Pyrrhophyta
Chrysophyta
Bacillariophyta
Cyanophyta
Other

All Phyla Totals

Table 5. Mid Site Phytoplankton Biovolume (mm/mL3) by Phylum-Mid Depth
: ivris
122,375

Chlorophyta
Euglenophyta
Pyrrhophyta
Chrysophyta
Bacillariophyta
Cyanophyta

All Phyla Totals

Table 6. Mid Site Phytoplankton Biovolume (mm/mL3) by Phylum-Bottom Depth

472572011

Chlorophyta
Euglenophyta
Pyrrhophyta
Chrysophyta
Bacillariophyta
Cyanophyta

All Phyla Totals

AI2EII51Y

6,432
0

43,816

0

103,500

0
0

153,748

BIERIZ018

3,506
0
81,272
1,000
14,900
0
0

100,678

0
7,775
0
0
60,400
0
0
68,175

2,544
2,000
27,350
23
0
55,354

pAIRE

3,292
189,025
0
0
193,749

6/27

0
2,544

49,800
53,300

13
0

148,213

6271051
68,083

0
1,272

16,000
99,050

2,933
0

187,338

205t
42,456

Vv
199,296

0
0

26,092
92,840

0
0

318,228

0

11,448
50,000
315,450
4,036

0

503,309

TIL248

3,580

P60
82,172
0
0
200
94,600
0

0
176,972

400
421,800
113
0
457,373

8512011 B/25/2011%
26,591 16,468
0 0
0 0

0 4,000
2,050 1,500
768 0
0 500
29,409 21,968
81972841 8252018
45,232 33,661
0 7,775
40,000 40,000
3,292 0
9,500 96,570
158 4,712
0 0
98,182 182,718

0 1,739
368 0

GI152011
9,308
0
0
1,000
3,500

4,125
2,848
0
140,637

9i26i2011

20,012

0

0

0
102,400

0

500

122,412

/0L 1178200

5,716 8,592
0 0
0 6,360
0 200
6,350 150,550
136 39,500
500 0
12,202 205,202

/112081 11372011
132,148 5,716
0 0

0 40,000
0 98,000
4,500 37,550
294 271
0 0
136,942 181,537
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Appendix E. Loon Lake Phytoplankton Raw Counts



2011 Loon North Site (Top) Phytoplankton Biovolume

5/25/2011
Top

Chlorophyta
Coelastrum
Cosmarium
Desmidium
Dictyosphaerium
Euastrum
Eudorina
Gloeocystis
Golenkinia
Gonium
Mougeotia
Micrasterias
One-celled small grn
Oocystis
Pandorina
Pediastrum
Scenedesmus
Selenastrum
Sm grn colonies
Sphaerocystis
Spirogyra
Spondylosium
Staurastrum
Synechocystis
Quadrigula
Tetraodon
Volvox
Xanthidium
Totals

Euglenophyta
Euglena
Phacus
Trachelomonas
Totals

Pyrrhophyta
Ceratium
Closterium
Elakatothrix
Peridinium
Glenodinium
Totals

Chrysophyta
Chrysosphaerella
Cryptomonas
Dinobryon
Gymnodinium
Mallomonas

Sm brn colonies
Synura

"tiny bubbles”
Uroglena
Totals

N
Number

Length

Cell Volume

Reference

Biovolume

89

f

1,000

700

111

350,000

1,767

716

N

80

32,652

1,111

850,000

537

1,000

4,000

14,138

255

f
f
f
f
f
f
f
f
f

20

m
e
m
e
e
\
m

100,000

(1mm), e

716

f

500,000

(1 mm), m

950,000

(1mm), m

5,000

537

65,000

250

90,000

1,200

w33 (o]~

Number

Length

Cell Volume

Reference

:OOOOOOOOOOOOOOOOOOOOKOOOOOO

8

»

Biovolume

7,775

f

0

26,000

f

4,771

f

Number

Length

Cell Volume

Reference

0
0
0

Biovolume

50,000

f

0

1,000

1,272

40,000

38,485

| < | —w] =

Number

Length

Cell Volume

Reference

ojOjo|ojo

Biovolume

4,000

0

2,600

200

38,485

3,292

100,000

3,068

100,000

90,000

[=] [=][olle] o] e} o] [e] {o)

Comments:



5/25/2011

Top
Bacillariophyta
Asterionella
Cavinula
Craticula
Cyclotella
Cymbella
Diatoma
Ellerbeckia
Epithemia
Fragilaria
Gomphonema
Gyrosigma
Melosira (Aulacoseira)
Meridion
Navicula
Pinnularia
Stephanodiscus
Surirella
Stauroneis
Synedra
Tabellaria
Totals

Cyanophyta
Anabaena
Anacystis
Aphanizomenon
Aphanocapsa
Gleotrichia
Gomphosphaeria
Merismopeida
Microcystis
Oscillatoria
Coelospharium
Totals

threads

All Phyla Totals

Number =
Length =

Cell Volume =
Biovolume =

w=Wetzel, 1975
f=Funk, 1974

N
Number  Length Cell Volume  Reference Biovolume
7 350 w 2,450
5,000 0
3,000 m 0
35 300 f 10,500
225 f 0
3,506 f 0
300 e 0
4,000 m 0
200,000 (1tmm), v,w 0
300 f 0
1,500 m 0
60,000 (1tmm), v,w 0
160 m 0
625 i 0
7,872 f 0
2,000 v,W 0
870 i 0
90,000 m 0
50 w 0
2,540 f 0
12,950
Number  Length Cell Volume  Reference Biovolume
1,130 (1mm), f 0
1,130 (1mm), e 0
163 f 0
40 (1mm),w 0
382 f 0
2,000 w 0
80 (1mm),w 0
100,000 {(1mm), w 0
30,000 (1mm), v 0
540 e 0
0
500 e 0
15,098

Number of cells or colonies per mL
Mean length or diameter of filaments or colonies (mm)

Volume of cell or colony (um®)

BioVolume (um®)/mL

m=measured (Hillebrand, 1999)

j=juul,
v=vollenweider, 1974
e=estimate
Estimates:

Gonium : measurements from Canter-Lund and Lund (1995}, Biovolume
calculated using equation for prolate spheriod in Hillebrand (1999)




6/7/2011
Top

Chlorophyta
Coelastrum
Cosmarium
Desmidium
Dictyosphaerium
Euastrum
Eudorina
Gloeocystis
Golenkinia
Gonium
Mougeotia
Micrasterias
One-celled small grn
Oocystis
Pandorina
Pediastrum
Scenedesmus
Selenastrum
Sm grn colonies
Sphaerocystis
Spirogyra
Spondylosium
Staurastrum
Synechocystis
Quadrigula
Tetraodon
Volvox
Xanthidium
Totals

Euglenophyta
Euglena
Phacus
Trachelomonas
Totals

Pyrrhophyta
Ceratium
Closterium
Elakatothrix
Peridinium
Glenodinium
Totals

Chrysophyta
Chrysosphaerella
Cryptomonas
Dinobryon
Gymnodinium
Mallomonas

Sm brn colonies
Synura

"tiny bubbles”
Uroglena
Totals

N
Number  Length Cell Volume  Reference Biovolume
89 f 0
1,000 f 0
700 f 0
111 f 0
350,000 m 0
1,767 f 0
4 716 f 2,864
80 f 0
32,652 e 0
1,111 f 0
850,000 m 0
537 e 0
1,000 e 0
4,000 v 0
14,138 f 0
255 f 0
20 m 0
100,000 (1tmm), e 0
2 716 f 1,432
500,000 (1 mm), m 0
950,000 (tmm), m 0
1 5,000 f 5,000
537 e 0
65,000 m 0
250 w 0
90,000 m 0
1,200 f 0
9,296
Number  Length Cell Volume  Reference Biovolume
7,775 f 0
26,000 f 0
4,771 f 0
0
Number  Length Cell Volume  Reference Biovolume
50,000 f 0
1,000 f 0
4 1,272 f 5,088
40,000 v 0
38,485 f 0
5,088
Number  Length Cell Volume  Reference Biovolume
4,000 m 0
2,600 f 0
200 f 0
38,485 f 0
3,292 f 0
100,000 (1mm), e 0
3,068 f 0
100,000 (1mm), e 0
90,000 A% 0
0

Comments:



6/7/2011

Top
Bacillariophyta
Asterionella
Cavinula
Craticula
Cyclotella
Cymbella
Diatoma
Ellerbeckia
Epithemia
Fragilaria
Gomphonema
Gyrosigma
Melosira (Aulacoseira)
Meridion
Navicula
Pinnularia
Stephanodiscus
Surirella
Stauroneis
Synedra
Tabellaria
Totals

Cyanophyta
Anabaena
Anacystis
Aphanizomenon
Aphanocapsa
Gleotrichia
Gomphosphaeria
Merismopeida
Microcystis
Oscillatoria
Coelospharium
Totals

threads

All Phyla Totals

Number =
Length =

Cell Volume =
Biovolume =

w=Wetzel, 1975
f=Funk, 1974

N
Number  Length Cell Volume  Reference Biovolume
17 350 w 5,950
5,000 0
3,000 m 0
35 300 f 10,500
225 f 0
3,506 f 0
300 e 0
4,000 m 0
1 0.14 200,000 (1Tmm), v,w 28,000
300 f 0
1,500 m 0
60,000 (1mm), v.w 0
160 m 0
625 j 0
7,872 f 0
2,000 V,W 0
870 j 0
2 90,000 m 180,000
50 w 0
2,540 f 0
224,450
Number  Length Cell Volume  Reference Biovolume
1,130 (1mm), f 0
1,130 (tmm), e 0
163 f 0
40 (1mm),w 0
382 f 0
2,000 w 0
80 (1mm),w 0
3 0.0233 100,000 (1mm), w 6,990
30,000 (1mm), v 0
540 e 0
6,990
500 e 0
245,824

Number of cells or colonies per mL
Mean Iength or diameter of filaments or colonies (mm)

Volume of cell or colony (um®)

BioVolume (um®)/mL

m=measured (Hillebrand, 1999}

j=juul,
v=vollenweider, 1974
e=estimate
Estimates:

Gonium : measurements from Canter-Lund and Lund (1995), Biovolume
calculated using equation for prolate spheriod in Hillebrand (1999)




6/27/2011
Top

Chlorophyta
Coelastrum
Cosmarium
Desmidium
Dictyosphaerium
Euastrum
Eudorina
Gloeocystis
Golenkinia
Gonium
Mougeotia
Micrasterias
One-celled small grn
Oocystis
Pandorina
Pediastrum
Scenedesmus
Selenastrum
Sm grn colonies
Sphaerocystis
Spirogyra
Spondylosium
Staurastrum
Synechocystis
Quadrigula
Tetraodon
Volvox
Xanthidium
Totals

Euglenophyta
Euglena
Phacus
Trachelomonas
Totals

Pyrrhophyta
Ceratium
Closterium
Elakatothrix
Peridinium
Glenodinium
Totals

Chrysophyta
Chrysosphaerella
Cryptomonas
Dinobryon
Gymnodinium
Mallomonas

Sm brn colonies
Synura

"tiny bubbles”
Uroglena
Totals

N
Number  Length Cell Volume  Reference Biovolume
89 f 0
1,000 f 0
700 f 0
111 f 0
350,000 m 0
1,767 f 0
1 716 f 716
80 f 0
32,652 e 0
1,111 f 0
850,000 m 0
1 537 e 537
1,000 e 0
4,000 v 0
14,138 f 0
255 f 0
20 m 0
100,000 (1mm), e 0
7 716 f 5,012
500,000 (1 mm), m 0
950,000 (1mm), m 0
2 5,000 f 10,000
537 e 0
65,000 m 0
250 w 0
90,000 m 0
1,200 f 0
16,265
Number  Length Cell Volume  Reference Biovolume
7,775 f 0
26,000 f 0
4,771 f 0
0
Number  Length Cell Volume  Reference Biovolume
50,000 f 0
1,000 f 0
1,272 f 0
40,000 v 0
38,485 f 0
0
Number  Length Cell Volume  Reference Biovolume
4,000 m 0
2,600 f 0
12 200 f 2,400
38,485 f 0
3,292 f 0
100,000 (1mm), e 0
3,068 f 0
2 0.01 100,000 (1mm), e 2,000
1 90,000 w,V 90,000

Comments:



6/27/2011
Top

Bacillariophyta
Asterionella
Cavinula
Craticula
Cyclotella
Cymbella
Diatoma
Ellerbeckia
Epithemia
Fragilaria
Gomphonema
Gyrosigma
Melosira (Aulacoseira)
Meridion
Navicula
Pinnularia
Stephanodiscus
Surirella
Stauroneis
Synedra
Tabellaria
Totals

Cyanophyta
Anabaena
Anacystis
Aphanizomenon
Aphanocapsa
Gleotrichia
Gomphosphaeria
Merismopeida
Microcystis
Oscillatoria
Coelospharium
Totals

threads

All Phyla Totals

Number =
Length =

Cell Volume =
Biovolume =

w=Wetzel, 1975
f=Funk, 1974

N
Number  Length Cell Volume  Reference Biovolume
4 350 w 1,400
5,000 0
3,000 m 0
4 300 f 1,200
225 f 0
3,506 f 0
300 e 0
4,000 m 0
1 0.06 200,000 (1mm), v,w 12,000
300 f 0
1,500 m 0
60,000 (1mm), v,w 0
160 m 0
625 j 0
7,872 f 0
2,000 A" 0
870 j 0
1 90,000 m 90,000
50 w 0
2,540 f 0
104,600
Number  Length Cell Volume  Reference Biovolume
4 0.1375 1,130 (1mm), f 622
1,130 (1mm), e 0
163 f 0
40 (1mm),w 0
382 f 0
2,000 w 0
80 (1mm),w 0
100,000 (1mm), w 0
30,000 (1mm), v 0
540 e 0
622
0 500 e 0
215,265

Number of cells or colonies per mL

Mean length or diameter of filaments or colonies (mm)
Volume of cell or colony (um®)

BioVolume (um®)/mL

m=measured (Hillebrand, 1999)

jFjuul,
v=vollenweider, 1974
e=estimate
Estimates:

Gonium : measurements from Canter-Lund and Lund (1995), Biovolume
calculated using equation for prolate spheriod in Hillebrand (1999)



711212011
Top

Chlorophyta
Coelastrum
Cosmarium
Desmidium
Dictyosphaerium
Euastrum
Eudorina
Gloeocystis
Golenkinia
Gonium
Mougeotia
Micrasterias
One-celled small grn
Oocystis
Pandorina
Pediastrum
Scenedesmus
Selenastrum
Sm grn colonies
Sphaerocystis
Spirogyra
Spondylosium
Staurastrum
Synechocystis
Quadrigula
Tetraodon
Volvox
Xanthidium
Totals

Euglenophyta
Euglena
Phacus
Trachelomonas
Totals

Pyrrhophyta
Ceratium
Closterium
Elakatothrix
Peridinium
Glenodinium
Totals

Chrysophyta
Chrysosphaerella
Cryptomonas
Dinobryon
Gymnodinium
Mallomonas

Sm brn colonies
Synura

"tiny bubbles”
Uroglena
Totals

N
Number  Length Cell Volume  Reference Biovolume
89 f 0
1,000 f 0
700 f 0
111 f 0
350,000 m 0
1,767 f 0
716 f 0
80 f 0
32,652 e 0
1,111 f 0
850,000 m 0
537 e 0
1,000 e 0
4,000 v 0
14,138 f 0
255 f 0
8 20 m 160
100,000 (imm), e 0
5 716 f 3,580
500,000 (1 mm), m 0
950,000 (1mm), m 0
5,000 f 0
537 e 0
65,000 m 0
250 w 0
90,000 m 0
1,200 f 0
3,740
Number  Length Cell Volume  Reference Biovolume
7,775 f 0
26,000 f 0
4,771 f 0
0
Number  Length Cell Volume  Reference Biovolume
1 50,000 f 50,000
1,000 f 0
1,272 f 0
40,000 v 0
38,485 f 0
50,000
Number  Length Cell Volume  Reference Biovolume
4,000 m 0
2,600 f 0
5 200 f 1,000
38,485 f 0
3,292 f 0
100,000 (1imm), e 0
3,068 f 0
100,000 (1mm), e 0
90,000 w.V 0
1,000

Comments:



711212011

Top
Bacillariophyta
Asterionella
Cavinula
Craticula
Cyclotella
Cymbella
Diatoma
Ellerbeckia
Epithemia
Fragilaria
Gomphonema
Gyrosigma
Melosira (Aulacoseira)
Meridion
Navicula
Pinnularia
Stephanodiscus
Surirella
Stauroneis
Synedra
Tabellaria
Totals

Cyanophyta
Anabaena
Anacystis
Aphanizomenon
Aphanocapsa
Gleotrichia
Gomphosphaeria
Merismopeida
Microcystis
Oscillatoria
Coelospharium
Totals

threads

All Phyla Totals

Number =
Length =

Cell Volume =
Biovolume =

w=Wetzel, 1975
f=Funk, 1974

N
Number  Length Cell Volume  Reference Biovolume
350 w 0
5,000 0
3,000 m 0
3 300 f 900
225 f 0
3,506 f 0
300 e 0
4,000 m 0
- 200,000 (1mm), v,w 0
300 f 0
1,500 m 0
60,000 {(1mm), v,w 0
160 m 0
625 i 0
7,872 f 0
2,000 v,W 0
870 i 0
1 90,000 m 90,000
1 50 w 50
2,540 f 0
90,950
Number  Length Cell Volume  Reference Biovolume
1,130 (1mm), f 0
1,130 (1mm), e 0
163 f 0
40 {(1mm),w 0
382 f 0
2,000 w 0
80 (1mm),w 0
100,000 (1mm), w 0
30,000 (1mm), v 0
540 e 0
0
500 e 0
145,690

Number of cells or colonies per mL
Mean length or diameter of filaments or colonies (mm)

Volume of cell or colony (pm®)

BioVolume (pm®)y/mL

m=measured (Hillebrand, 1999)

j=juul,
v=vollenweider, 1974
e=estimate
Estimates:

Gonium : measurements from Canter-Lund and Lund (1995), Biovolume
calculated using equation for prolate spheriod in Hillebrand (1999)




7126/2011
Top

Chlorophyta
Coelastrum
Cosmarium
Desmidium
Dictyosphaerium
Euastrum
Eudorina
Gloeocystis
Golenkinia
Gonium
Mougeotia
Micrasterias
One-celled small grn
Oocystis
Pandorina
Pediastrum
Scenedesmus
Selenastrum
Sm g colonies
Sphaerocystis
Spirogyra
Spondylosium
Staurastrum
Synechocystis
Quadrigula
Tetraodon
Volvox
Xanthidium
Totals

Euglenophyta
Euglena
Phacus
Trachelomonas
Totals

Pyrrhophyta
Ceratium
Closterium
Elakatothrix
Peridinium
Glenodinium
Totals

Chrysophyta
Chrysosphaerella
Cryptomonas
Dinobryon
Gymnodinium
Mallomonas

Sm brn colonies
Synura

"tiny bubbles”
Uroglena
Totals

N
Number  Length Cell Volume  Reference Biovolume
89 f 0
1,000 f 0
700 f 0
111 f 0
350,000 m 0
1,767 f 0
6 716 f 4,296
80 f 0
32,652 e 0
1,111 f 0
850,000 m 0
537 e 0
1,000 e 0
4,000 v 0
14,138 f 0
255 f 0
20 m 0
100,000 (1mm), e 0
12 716 f 8,592
500,000 (1 mm), m 0
950,000 (1tmm), m 0
1 5,000 f 5,000
537 e 0
65,000 m 0
250 w 0
90,000 m 0
1,200 f 0
17,888
Number  Length Cell Volume  Reference Biovolume
7,775 f 0
26,000 f 0
4,771 f 0
0
Number  Length Cell Volume  Reference Biovolume
50,000 f 0
1,000 f 0
1,272 f 0
40,000 v 0
38,485 f 0
0
Number  Length Cell Volume  Reference Biovolume
4,000 m 0
2,600 f 0
7 200 f 1,400
38,485 f 0
3,292 f 0
100,000 (1mm), e 0
3,068 f 0
87 0.01 100,000 (1mm), e 87,000
90,000 A 0
88,400

Comments:



7/26/2011

Top
Bacillariophyta
Asterionella
Cavinula
Craticula
Cyclotella
Cymbella
Diatoma
Ellerbeckia
Epithemia
Fragilaria
Gomphonema
Gyrosigma
Melosira (Aulacoseira)
Meridion
Navicula
Pinnularia
Stephanodiscus
Surirella
Stauroneis
Synedra
Tabellaria
Totals

Cyanophyta
Anabaena
Anacystis
Aphanizomenon
Aphanocapsa
Gleotrichia
Gomphosphaeria
Merismopeida
Microcystis
Oscillatoria
Coelospharium
Totals

threads

All Phyla Totals

Number =
Length =

Cell Volume =
Biovolume =

w=Wetzel, 1975
f=Funk, 1974

N
Number  Length Cell Volume  Reference Biovolume
350 w 0
5,000 0
3,000 m 0
7 300 f 2,100
225 f 0
3,506 f 0
300 e 0
4,000 m 0
200,000 (1mm), v,w 0
300 f 0
1,500 m 0
60,000 (1mm), v,w 0
160 m 0
625 i 0
7,872 f 0
2,000 Vv, W 0
870 j 0
90,000 m 0
50 w 0
2,540 f 0
2,100
Number  Length Cell Volume  Reference Biovolume
1,130 (1mm), f 0
1,130 (1mm), e 0
163 f 0
40 (1mm),w 0
382 f 0
2,000 w 0
80 (1mm),w 0
100,000 (1mm), w 0
30,000 (1mm), v 0
600 e 0
0
500 e 0
108,388

Number of cells or colonies per mL
Mean length or diameter of filaments or colonies (mm)

Volume of cell or colony (pm3)

BioVolume (um®/mL

m=measured (Hillebrand, 1999}

j=juul,
v=vollenweider, 1974
e=estimate
Estimates:

Gonium : measurements from Canter-Lund and Lund (1995), Biovolume
calculated using equation for prolate spheriod in Hillebrand (1999)




8/9/2011
Top

Chlorophyta
Coelastrum
Cosmarium
Desmidium
Dictyosphaerium
Euastrum
Eudorina
Gloeocystis
Golenkinia
Gonium
Mougeotia
Micrasterias
One-celled small grn
Oocystis
Pandorina
Pediastrum
Scenedesmus
Selenastrum
Sm grn colonies
Sphaerocystis
Spirogyra
Spondylosium
Staurastrum
Synechocystis
Quadrigula
Tetraodon
Volvox
Xanthidium
Totals

Euglenophyta
Euglena
Phacus
Trachelomonas
Totals

Pyrrhophyta
Ceratium
Closterium
Elakatothrix
Peridinium
Glenodinium
Totals

Chrysophyta
Chrysosphaerella
Cryptomonas
Dinobryon
Gymnodinium
Mallomonas

Sm brn colonies
Synura

"tiny bubbles”
Uroglena
Totals

N
Number

Length

Cell Volume

Reference

Biovolume

89

0

1,000

700

111

350,000

1,767

716

-lOlO|Ojo|Oo

~
(o]

80

32,652

1,111

850,000

537

1,000

4,000

14,138

255

20

Fl=n|wl<lojo |3 ||| 3{]|=l-|—

100,000

(imm), e

OlO|ojo|o|o|ojo|o|olo

28

716

f

N
o
[«
H
oo

500,000

(1 mm), m

950,000

(1mm), m

5,000

537

65,000

250

ojojo|ojolo|o

90,000

1,200

~3[(g|3 0|

o

Number

Length

Cell Volume

Reference

20,764

Biovolume

7,775

f

0

26,000

f

4,771

f

Number

Length

Cell Volume

Reference

0
0
0

Biovolume

50,000

f

0

1,000

1,272

40,000

38,485

| L ]|

Number

Length

Cell Volume

Reference

ojojo|ojo

Biovolume

4,000

o

2,600

200

38,485

3,292

100,000

3,068

25

0.01

100,000

90,000

Comments:



8/9/2011

Top
Bacillariophyta
Asterionella
Cavinula
Craticula
Cyclotella
Cymbella
Diatoma
Ellerbeckia
Epithemia
Fragilaria
Gomphonema
Gyrosigma
Melosira (Aulacoseira)
Meridion
Navicula
Pinnularia
Stephanodiscus
Surirella
Stauroneis
Synedra
Tabellaria
Totals

Cyanophyta
Anabaena
Anacystis
Aphanizomenon
Aphanocapsa
Gleotrichia
Gomphosphaeria
Merismopeida
Microcystis
Oscillatoria
Coelospharium
Totals

threads

All Phyla Totals

Number =
Length =

Cell Volume =
Biovolume =

w=Wetzel, 1975
f=Funk, 1974

N
Number  Length  Cell Volume  Reference Biovolume
350 w 0
5,000 0
3,000 m 0
2 300 f 600
225 f 0
3,506 f 0
300 e 0
4,000 m 0
1 0.03 200,000 (1mm), v,w 6,000
300 f 0
1,500 m 0
60,000 (1mm), v,w 0
160 m 0
625 i 0
7,872 f 0
2,000 vV, W 0
870 j 0
90,000 m 0
50 w 0
2,540 f 0
6,600
Number  Length  Cell Volume  Reference Biovolume
1,130 (1mm), f 0
1,130 (1mm), e 0
163 f 0
40 (1mm),w 0
382 f 0
2,000 w 0
80 (1mm),w 0
100,000 (1mm), w 0
30,000 (1mm), v 0
540 e 0
0
500 e 0
52,364

Number of cells or colonies per mL

Mean length or diameter of filaments or colonies (mm)
Volume of cell or colony (um®)

BioVoiume (um®)/mL

m=measured (Hillebrand, 1999)

j=juul,
v=vollenweider, 1974
e=estimate
Estimates:

Gonium : measurements from Canter-Lund and Lund (1995), Biovolume
calculated using equation for prolate spheriod in Hillebrand (1999)



8/25/2011
Top

Chiorophyta
Coelastrum
Cosmarium
Desmidium
Dictyosphaerium
Euastrum
Eudorina
Gloeocystis
Golenkinia
Gonium
Mougeotia
Micrasterias
One-celled small grn
Oocystis
Pandorina
Pediastrum
Scenedesmus
Selenastrum
Sm grn colonies
Sphaerocystis
Spirogyra
Spondylosium
Staurastrum
Synechocystis
Quadrigula
Tetraodon
Volvox
Xanthidium
Totals

Euglenophyta
Euglena
Phacus
Trachelomonas
Totals

Pyrrhophyta
Ceratium
Closterium
Elakatothrix
Peridinium
Glenodinium
Totals

Chrysophyta
Chrysosphaerella
Cryptomonas
Dinobryon
Gymnodinium
Mallomonas

Sm brn colonies
Synura

"tiny bubbles”
Uroglena
Totals

N
Number  Length Cell Volume  Reference Biovolume
89 f 0
1,000 f 0
700 f 0
111 f 0
350,000 m 0
1,767 f 0
2 716 f 1,432
80 f 0
32,652 e 0
1,111 f 0
850,000 m 0
537 e 0
1,000 e 0
4,000 v 0
14,138 f 0
255 f 0
20 m 0
100,000 (1mm), e 0
11 716 f 7,876
500,000 (1 mm), m 0
950,000 (1tmm), m 0
5,000 f 0
537 e 0
65,000 m 0
250 w 0
90,000 m 0
1,200 f 0
9,308
Number  Length Cell Volume  Reference Biovolume
7,775 f 0
26,000 f 0
4,771 f 0
0
Number  Length Cell Volume  Reference Biovolume
50,000 f 0
1,000 f 0
1,272 f 0
40,000 v 0
38,485 f 0
0
Number  Length Cell Volume  Reference Biovolume
4,000 m 0
2,600 f 0
200 f 0
38,485 f 0
1 3,292 f 3,292
100,000 (1mm), e 0
3,068 f 0
12 0.01 100,000 (1mm), e 12,000
1 90,000 W,V 90,000
105,292

Comments:



8/25/2011

Top
Bacillariophyta
Asterionella
Cavinula
Craticula
Cyclotella
Cymbella
Diatoma
Ellerbeckia
Epithemia
Fragilaria
Gomphonema
Gyrosigma
Melosira (Aulacoseira)
Meridion
Navicula
Pinnularia
Stephanodiscus
Surirella
Stauroneis
Synedra
Tabellaria
Totals

Cyanophyta
Anabaena
Anacystis
Aphanizomenon
Aphanocapsa
Gleotrichia
Gomphosphaeria
Merismopeida
Microcystis
Oscillatoria
Coelospharium
Totals

threads

All Phyla Totals

Number =
Length =

Cell Volume =
Biovolume =

w=Wetzel, 1975
f=Funk, 1974

Number of cells or colonies per mL

Mean length or diameter of filaments or colonies (mm)
Volume of cell or colony (um®)

BioVolume (um®)/mL

m=measured (Hillebrand, 1999)

Fuul,
v=vollenweider, 1974
e=estimate
Estimates:

Gonium : measurements from Canter-Lund and Lund (1995), Biovolume
calculated using equation for prolate spheriod in Hillebrand (1299)

N

Number Length Cell Volume  Reference Biovolume

350 w 0

5,000 0

3,000 m 0

6 300 f 1,800

225 f 0

3,506 f 0

300 e 0

4,000 m 0

200,000 (1mm), v,w 0

300 f 0

1,500 m 0

60,000 (1mm), v.w 0

160 m 0

625 i 0

7,872 f 0

2,000 VW 0

870 j 0

90,000 m 0

50 w 0

2,540 f 0

1,800

Number  Length Cell Volume  Reference Biovolume

1,130 (1tmm), f 0

1,130 (1mm), e 0

163 f 0

40 (1mm),w 0

382 f 0

2,000 w 0

80 (1mm),w 0

100,000 (1mm), w 0

30,000 (tmm), v 0

540 e 0

0

[ 500 e 0

116,400




9/15/2011
Top

Chlorophyta
Coelastrum
Cosmarium
Desmidium
Dictyosphaerium
Euastrum
Eudorina
Gloeocystis
Golenkinia
Gonium
Mougeotia
Micrasterias
One-celled small grn
Oocystis
Pandorina
Pediastrum
Scenedesmus
Selenastrum
Sm grn colonies
Sphaerocystis
Spirogyra
Spondylosium
Staurastrum
Synechocystis
Quadrigula
Tetraodon
Volvox
Xanthidium
Totals

Euglenophyta
Euglena
Phacus
Trachelomonas
Totals

Pyrrhophyta
Ceratium
Closterium
Elakatothrix
Peridinium
Glenodinium
Totals

Chrysophyta
Chrysosphaerella
Cryptomonas
Dinobryon
Gymnodinium
Mallomonas

Sm brn colonies
Synura

"tiny bubbles”
Uroglena
Totals

N
Number

Length

Cell Volume

Reference

Biovolume

89

1,000

700

111

350,000

1,767

716

N

80

32,652

1,111

850,000

537

1,000

4,000

14,138

255

20

IR A R B B R ] ) e A et ) e

100,000

(imm), e

13

716

f

©
&

500,000

(1mm), m

950,000

(1mm), m

5,000

537

65,000

250

90,000

1,200

—~|3|g|3|® |

Number

Length

Cell Volume

Reference

10,740

Biovolume

7,775

f

0

26,000

f

4,771

f

Number

Length

Cell Volume

Reference

0
0
0

Biovolume

50,000

f

0

1,000

1,272

40,000

38,485

.| ]

Number

Length

Cell Volume

Reference

[=] [=][ol{e] =]

Biovolume

4,000

0

2,600

200

38,485

3,292

100,000

3,068

0.01

100,000

0

0

0

0

0

0
1,000

90,000

0

1,000

Comments:



9/15/2011

Top
Bacillariophyta
Asterionella
Cavinula
Craticula
Cyclotella
Cymbella
Diatoma
Ellerbeckia
Epithemia
Fragilaria
Gomphonema
Gyrosigma
Melosira (Aulacoseira)
Meridion
Navicula
Pinnularia
Stephanodiscus
Surirella
Stauroneis
Synedra
Tabellaria
Totals

Cyanophyta
Anabaena
Anacystis
Aphanizomenon
Aphanocapsa
Gleotrichia
Gomphosphaeria
Merismopeida
Microcystis
Oscillatoria
Coelospharium
Totals

threads

All Phyla Totals

Number =
Length =

Cell Volume =
Biovolume =

w=Wetzel, 1975
f=Funk, 1974

Number of cells or colonies per mL
Mean length or diameter of filaments or colonies (mm)

Volume of cell or colony (um®)

BioVolume (um®)/mL

m=measured (Hillebrand, 1999)

j=juul,
v=vollenweider, 1974
e=estimate
Estimates:

Gonium : measurements from Canter-Lund and Lund (1995), Biovolume
calculated using equation for prolate spheriod in Hillebrand (1999)

N
Number  Length Cell Volume  Reference Biovolume
350 w 0
5,000 0
3,000 m 0
1 300 f 300
225 f 0
3,506 f 0
300 e 0
4,000 m 0
200,000 (1mm), v,w 0
300 f 0
1,500 m 0
60,000 (1tmm), v,w 0
160 m 0
625 i 0
7,872 f 0
2,000 V,W 0
870 i 0
90,000 m 0
50 w 0
2,540 f 0
300
Number  Length Cell Volume  Reference Biovolume
1 0.01 1,130 (1mm), f 11
1,130 (1mm), e 0
163 f 0
40 (1mm),w 0
382 f 0
2,000 w 0
80 (1mm),w 0
100,000 (1mm), w 0
30,000 (1mm), v 0
540 e 0
11
[ 2 500 e 1,000
12,051




9/26/2011
Top

Chiorophyta
Coelastrum
Cosmarium
Desmidium
Dictyosphaerium
Euastrum
Eudorina
Gloeocystis
Golenkinia
Gonium
Mougeotia
Micrasterias
One-celled small grn
Qocystis
Pandorina
Pediastrum
Scenedesmus
Selenastrum
Sm grn colonies
Sphaerocystis
Spirogyra
Spondylosium
Staurastrum
Synechocystis
Quadrigula
Tetraodon
Volvox
Xanthidium
Totals

Euglenophyta
Euglena
Phacus
Trachelomonas
Totals

Pyrrhophyta
Ceratium
Closterium
Elakatothrix
Peridinium
Glenodinium
Totals

Chrysophyta
Chrysosphaerella
Cryptomonas
Dinobryon
Gymnodinium
Mallomonas

Sm brn colonies
Synura

"tiny bubbles"
Uroglena
Totals

N
Number

Length

Cell Volume

Reference

Biovolume

89

1,000

700

111

350,000

1,767

716

-~
(=]l el e} {e] le]
[o2]

80

32,652

1,111

850,000

537

1,000

4,000

14,138

255

20

Jlw|lwi<|o|o |3 |03 |||+

100,000

(1mm), e

716

f

Booooooooooo

»
s3]

500,000

(1 mm), m

950,000

(1mm), m

5,000

537

65,000

250

N
o

90,000

o|lajo|o|ojo|o

1,200

S EIEIE L B

(=]

Number

Length

Cell Volume

Reference

5,262

Biovolume

7,775

f

0

26,000

f

4,771

f

Number

Length

Cell Volume

Reference

0
0
0

Biovolume

50,000

f

0

1,000

1,272

40,000

38,485

| < ]|

(=] felle] el le]

Number

Length

Cell Volume

Reference

Biovolume

4,000

0

2,600

200

38,485

3,292

100,000

3,068

100,000

90,000

oJolo|ojo|ojo|o|o

Comments:



Top
Bacillariophyta
Asterionella
Cavinula
Craticula
Cyclotella
Cymbella
Diatoma
Ellerbeckia
Epithemia
Fragilaria
Gomphonema
Gyrosigma
Melosira (Aulacoseira)
Meridion
Navicula
Pinnularia
Stephanodiscus
Surirella
Stauroneis
Synedra
Tabellaria
Totals

Cyanophyta
Anabaena
Anacystis
Aphanizomenon
Aphanocapsa
Gleotrichia
Gomphosphaeria
Merismopeida
Microcystis
Oscillatoria
Coelospharium
Totals

threads

All Phyla Totals

Number =
Length =

Cell Volume =
Biovolume =

w=Weizel, 1975
f=Funk, 1974

9/26/2011

N
Number  Length Cell Volume  Reference Biovolume
350 w 0
5,000 0
3,000 m 0
3 300 f 900
225 f 0
3,506 f 0
300 e 0
4,000 m 0
200,000 (1mm), v,w 0
300 f 0
1,500 m 0
60,000 (1mm), v.w 0
160 m 0
625 j 0
7,872 f 0
2,000 v.W 0
870 i 0
90,000 m 0
50 w 0
2,540 f 0
900
Number  Length Cell Volume  Reference Biovolume
7 0.26429 1,130 (1mm), f 2,091
1,130 {(1mm), e 0
163 f 0
40 (1mm),w 0
382 f 0
2,000 w 0
80 {(1mm),w 0
100,000 (1mm), w 0
30,000 (1mm), v 0
600 e 0
2,091
500 e 0
8,253

Number of celis or colonies per mL
Mean length or diameter of filaments or colonies (mm)

Volume of cell or colony (um®)

BioVolume (um®)/mL

m=measured (Hillebrand, 1999)

j=juul,
v=vollenweider, 1974
e=estimate
Estimates:

Gonium : measurements from Canter-Lund and Lund (1995), Biovolume
calculated using equation for prolate spheriod in Hillebrand (1999)




10/11/2011
Top

Chlorophyta
Coelastrum
Cosmarium
Desmidium
Dictyosphaerium
Euastrum
Eudorina
Gloeocystis
Golenkinia
Gonium
Mougeotia
Micrasterias
One-celled small grn
Oocystis
Pandorina
Pediastrum
Scenedesmus
Selenastrum
Sm grn colonies
Sphaerocystis
Spirogyra
Spondylosium
Staurastrum
Synechocystis
Quadrigula
Tetraodon
Volvox
Xanthidium
Totals

Euglenophyta
Euglena
Phacus
Trachelomonas
Totals

Pyrrhophyta
Ceratium
Closterium
Elakatothrix
Peridinium
Glenodinium
Totals

Chrysophyta
Chrysosphaerella
Cryptomonas
Dinobryon
Gymnodinium
Mallomonas

Sm brn colonies
Synura

"tiny bubbles”
Uroglena
Totals

N
Number

Length

Cell Volume

Reference

Biovolume

89

f

0

1,000

700

111

350,000

1,767

716

= b= (=1 =] (=] (=]

~
(o]

80

32,652

1,111

850,000

537

1,000

4,000

14,138

255

f
f
f
m
f
f
f
€
f
m
e
e
v
f
f

20

m

100,000

(1mm), e

716

f

500,000

(1 mm), m

950,000

(1mm), m

5,000

537

65,000

250

90,000

1,200

~|3{g{3|o|—+

OOOOOOOO%OOOOOOOOOOO

Number

Length

Cell Volume

Reference

[=4
-

5,012

Biovolume

7,775

f

0

26,000

f

4,771

f

Number

Length

Cell Volume

Reference

0
0
0

Biovolume

50,000

f

0

1,000

1,272

40,000

38,485

< |=n}n

Number

Length

Cell Volume

Reference

ojo|ojo|o

Biovolume

4,000

0

2,600

200

38,485

3,292

100,000

3,068

0
0
0
0
0
0

0.01

100,000

1,000

90,000

0

1,000

Comments:



Top
Bacillariophyta
Asterionella
Cavinula
Craticula
Cyclotella
Cymbella
Diatoma
Ellerbeckia
Epithemia
Fragilaria
Gomphonema
Gyrosigma
Melosira (Aulacoseira)
Meridion
Navicula
Pinnularia
Stephanodiscus
Surirella
Stauroneis
Synedra
Tabellaria
Totals

Cyanophyta
Anabaena
Anacystis
Aphanizomenon
Aphanocapsa
Gleotrichia
Gomphosphaeria
Merismopeida
Microcystis
Oscillatoria
Coelospharium
Totals

threads

All Phyla Totals

Number =
Length =

Cell Volume =
Biovolume =

w=Wetzel, 1975
f=Funk, 1974

10/11/2011

N
Number Length  Cell Volume  Reference Biovolume
26 350 w 9,100
5,000 0
3,000 m 0
6 300 f 1,800
225 f 0
3,506 f 0
300 e 0
4,000 m 0
200,000 (1mm), v,w 0
300 f 0
1,500 m 0
60,000 (1mm), v,w 0
160 m 0
625 j 0
7,872 f 0
2,000 VW 0
870 j 0
90,000 m 0
50 w 0
2,540 f 0
10,900
Number Length Cell Volume  Reference Biovolume
11 0.15727 1,130 (imm), f 1,955
1,130 (1mm), e 0
163 f 0
40 (1mm),w 0
382 f 0
2,000 w 0
80 (1mm),w 0
100,000 (1mm), w 0
30,000 (1mm), v 0
540 e 0
1,955
1 500 e | 500
18,867

Number of cells or colonies per mL
Mean length or diameter of filaments or colonies (mm)
Volume of cell or colony (um®)
BioVolume (um®)y/mL

m=measured (Hillebrand, 1999)

Fjuul,
v=vollenweider, 1974
e=estimate
Estimates:

Gonium : measurements from Canter-Lund and Lund (1995), Biovolume

calculated using equation for prolate spheriod in Hillebrand (1999)




11/3/2011
Top

Chlorophyta
Coelastrum
Cosmarium
Desmidium
Dictyosphaerium
Euastrum
Eudorina
Gloeocystis
Golenkinia
Gonium
Mougeotia
Micrasterias
One-celled small grm
Oocystis
Pandorina
Pediastrum
Scenedesmus
Selenastrum
Sm grn colonies
Sphaerocystis
Spirogyra
Spondylosium
Staurastrum
Synechocystis
Quadrigula
Tetraodon
Volvox
Xanthidium
Totals

Euglenophyta
Euglena
Phacus
Trachelomonas
Totals

Pyrrhophyta
Ceratium
Closterium
Elakatothrix
Peridinium
Glenodinium
Totals

Chrysophyta
Chrysosphaerella
Cryptomonas
Dinobryon
Gymnodinium
Mallomonas

Sm brn colonies
Synura

“tiny bubbles”
Uroglena
Totals

N
Number

Length

Cell Volume

Reference

Biovolume

89

1,000

700

111

350,000

1,767

716

80

32,652

1,11

850,000

537

1,000

4,000

14,138

255

20

Jiw|wl<|o|o 3|03 ||+

100,000

(1mm), e

16

716

f

-
-
(4]
[o2]

500,000

(1 mm), m

950,000

(1mm), m

olojan|ojo|ojo|o|ojo|ojo|ojo|jo|ojo|ojo|o|o

5,000

-
o
o
(=)
o

537

65,000

250

90,000

o|ojo|o

1,200

|33 |@ ]|

o

Number

Length

Cell Volume

Reference

21,456

Biovolume

7,775

f

0

26,000

f

4,771

f

Number

Length

Cell Volume

Reference

0
0
0

Biovolume

50,000

f

0

1,000

1,272

40,000

38,485

| <]

Number

Length

Cell Volume

Reference

ojojo|ojo

Biovolume

4,000

0

2,600

200

38,485

3,292

100,000

3,068

oO|o|o|Q|o|o

100,000

o

90,000

90,000

90,000




Top
Bacillariophyta
Asterionella
Cavinula
Craticula
Cyclotella
Cymbella
Diatoma
Ellerbeckia
Epithemia
Fragilaria
Gomphonema
Gyrosigma
Melosira (Aulacoseira)
Meridion
Navicula
Pinnularia
Stephanodiscus
Surirella
Stauroneis
Synedra
Tabellaria
Totals

Cyanophyta
Anabaena
Anacystis
Aphanizomenon
Aphanocapsa
Gleotrichia
Gomphosphaeria
Merismopeida
Microcystis
Oscillatoria
Coelospharium
Totals

threads

All Phyla Totals

Number =
Length =

Cell Volume =
Biovolume =

w=Wetzel, 1975
f=Funk, 1974

11/3/2011

N
Number  Length Cell Volume  Reference Biovolume
608 350 w 212,800
5,000 0
3,000 m 0
300 f 0
225 f 0
3,506 f 0
300 e 0
4,000 m 0
1 0.14 200,000 (1mm), v,.w 28,000
300 f 0
1,500 m 0
60,000 (1mm), v,w 0
160 m 0
625 i 0
7,872 f 0
2,000 vV,W 0
870 j 0
3 90,000 m 270,000
14 50 w 700
2,540 f 0
511,500
Number  Length Cell Volume  Reference Biovolume
60 0.03222 1,130 (1tmm), f 2,185
1,130 (1mm), e 0
163 f 0
40 (1mm),w 0
382 f 0
2,000 w 0
80 (1mm),w 0
100,000 (1mm), w 0
30,000 (1mm), v 0
540 e 0
2,185
] 500 | e | 0
625,141

Number of celis or colonies per mL

Mean length or diameter of filaments or colonies (mm)
Volume of cell or colony (pms)

BioVolume (um’)/mL

m=measured (Hillebrand, 1999)

j=juul,
v=vollenweider, 1974
e=estimate
Estimates:

Gonium : measurements from Canter-Lund and Lund (1995), Biovolume
calculated using equation for prolate spheriod in Hillebrand (1999)




2011 Loon North Site (mid) Phytoplankton Biovolume

512512011
Mid

Chlorophyta
Coelastrum
Cosmarium
Desmidium
Dictyosphaerium
Euastrum
Eudorina
Gloeocystis
Golenkinia
Gonium
Mougeotia
Micrasterias
One-celled small gm
Oocystis
Pandorina
Pediastrum
Scenedesmus
Selenastrum
Sm gm colonies
Sphaerocystis
Spirogyra
Spondylosium
Staurastrum
Synechocystis
Quadrigula
Tetraodon
Volvox
Xanthidium
Totals

Euglenophyta
Euglena
Phacus
Trachelomonas

Totals

Pyrrhophyta
Ceratium
Closterium
Elakatothrix
Peridinium
Glenodinium
Totals

Chrysophyta
Chrysosphaerella
Cryptomonas
Dinobryon
Gymnodinium
Mallomonas

Sm bm colonies
Synura

"tiny bubbles”
Uroglena
Totals

N
Number

Length  Cell Volume

Reference

Biovolume

89

1,000

700

111

350,000

1,767

716

—_

80

32,652

1,111

850,000

oooogoooooo

537

%)
@
~

1,000

4,000

14,138

255

20

F|=|=nl<|oi® [S]w|0 ||| 3 |||

100,000

(1mm), e

716
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v
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0
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0.01 100,000

0
0
0
0
0
0
,00

6,000

90,000

0

6,000

Comments:



5/25/2011

Mid
Bacillariophyta
Asterionella
Cavinula
Craticula
Cyclotella
Cymbella
Diatoma
Ellerbeckia
Epithemia
Fragilaria
Gomphonema
Gyrosigma
Melosira (Aulacoseira)
Meridion
Navicula
Pinnularia
Stephanodiscus
Surirella
Stauroneis
Synedra
Tabellaria
Totals

Cyanophyta
Anabaena
Anacystis
Aphanizomenon
Aphanocapsa
Gleotrichia
Gomphosphaena
Merismopeida
Microcystis
Oscillatoria
Coelospharium
Totals

threads

All Phyla Totals

Number =
Length =

Cell Volume =
Biovolume =

w=Wetzel, 1975
f=Funk, 1974

N
Number Length Cell Volume  Reference Biovolume
12 350 w 4,200

5,000 0
3,000 m 0

47 300 f 14,100
225 f 0
3,506 f 0
300 e 0
4,000 m 0
200,000 (1Tmm), v,w 0
300 f 0
1,500 m 0
60,000 (1mm), v,w 0
160 m 0
625 j 0
7,872 f 0

1 2,000 v,W 2,000

870 j 0

1 90,000 m 90,000

2 50 w 100

2,540 f 0

110,400

Number  Length Cell Volume  Reference Biovolume

1,130 (1mm), f 0
1,130 (1mm), e 0
163 f 0
40 (Tmm),w 0
382 f 0
2,000 w 0
80 (Tmm),w 0
100,000 (1Imm), w 0
30,000 (1mm), v 0
600 e 0
0
500 e 0

119,085

Number of cells or colonies per mL
Mean length or diameter of filaments or colonies (mm)

Volume of cell or colony (um?)

BioVolume (um?)/mL

m=measured (Hillebrand, 1999)

jFjuul,
v=vollienweider, 1974
e=estimate
Estimates:

Gonium : measurements from Canter-Lund and Lund (1995), Biovolume calculated
using equation for prolate spheriod in Hillebrand (1999)




6/7/2011
Mid

Chlorophyta
Coelastrum
Cosmarium
Desmidium
Dictyosphaerium
Euastrum
Eudorina
Gloeocystis
Golenkinia
Gonium
Mougeotia
Micrasterias
One-celled small gm
Oocystis
Pandorina
Pediastrum
Scenedesmus
Selenastrum
Sm gm colonies
Sphaerocystis
Spirogyra
Spondylosium
Staurastrum
Synechocystis
Quadrigula
Tetraodon
Volvox
Xanthidium
Totals

Euglenophyta
Euglena
Phacus
Trachelomonas

Totals

Pyrrhophyta
Ceratium
Closterium
Elakatothrix
Peridinium
Glenodinium
Totals

Chrysophyta
Chrysosphaerella
Cryptomonas
Dinobryon
Gymnodinium
Mallomonas

Sm bm colonies
Synura

"tiny bubbles"”
Uroglena
Totals

N
Number  Length Cell Volume  Reference Biovolume
89 f 0
1,000 f 0
700 f 0
111 f 0
350,000 m 0
1,767 f 0
1 716 f 716
80 f 0
32,652 e 0
1,111 f 0
850,000 m 0
537 e 0
1,000 e 0
4,000 ' 0
14,138 f 0
255 f 0
20 m 0
100,000 (1mm), e 0
5 716 f 3,580
500,000 (1 mm), m 0
950,000 (1mm), m 0
3 5,000 f 15,000
537 e 0
65,000 m 0
1 250 w 250
90,000 m 0
1,200 f 0
19,546
Number  Length Cell Volume  Reference Biovolume
7,775 f 0
26,000 f 0
4,771 f 0
0
Number  Length Cell Volume  Reference Biovolume
50,000 f 0
1,000 f 0
4 1,272 f 5,088
1 40,000 v 40,000
38,485 f 0
45,088
Number  Length Cell Volume  Reference Biovolume
4,000 m 0
2,600 f 0
200 f 0
38,485 f 0
3,292 f 0
100,000 (1mm), e 0
3,068 f 0
100,000 (1mm), e 0
90,000 "AY; 0
0

Comments:



6/7/2011

Mid
Bacillariophyta
Asterionella
Cavinula
Craticula
Cyclotella
Cymbella
Diatoma
Ellerbeckia
Epithemia
Fragilaria
Gomphonema
Gyrosigma
Melosira (Aulacoseira)
Meridion
Navicula
Pinnularia
Stephanodiscus
Surirella
Stauroneis
Synedra
Tabellaria
Totals

Cyanophyta
Anabaena
Anacystis
Aphanizomenon
Aphanocapsa
Gleotrichia
Gomphosphaeria
Merismopeida
Microcystis
Oscillatoria
Coelospharium
Totals

threads

All Phyla Totals

Number =
Length =

Cell Volume =
Biovolume =

w=Wetzel, 1975
f=Funk, 1974

N
Number  Length Cell Volume  Reference Biovolume
11 350 w 3,850
5,000 0
3,000 m 0
2 300 f 600
225 f 0
3,506 f 0
300 e 0
4,000 m 0
2 0.02 200,000 (1mm), v,w 8,000
300 f 0
1,500 m 0
60,000 (1mm), v,w 0
160 m 0
625 j 0
7,872 f 0
2,000 v,wW 0
870 j 0
90,000 m 0
50 w 0
2,540 f 0
12,450
Number  Length Cell Volume -Reference Biovolume
1,130 (1mm), f 0
1,130 (1mm), e 0
163 f 0
40 (1mm),w 0
382 f 0
2,000 w 0
80 (Imm),w 0
100,000 (1Imm), w 0
30,000 (1mm), v 0
600 e 0
0
500 e 0
77,084

Number of cells or colonies per mL
Mean length or diameter of filaments or colonies (mm)

Volume of cell or colony (um?’)

BioVolume (um?)/mL

m=measured (Hillebrand, 1999)

jFiuul,
v=vollenweider, 1974
e=estimate
Estimates:

Gonium : measurements from Canter-Lund and Lund (1995), Biovolume calculated
using equation for prolate spheriod in Hillebrand (1999)




6/27/2011
Mid

Chiorophyta
Coelastrum
Cosmarium
Desmidium
Dictyosphaerium
Euastrum
Eudorina
Gloeocystis
Golenkinia
Gonium
Mougeotia
Micrasterias
One-celled small gm
Qocystis
Pandorina
Pediastrum
Scenedesmus
Selenastrum
Sm gm colonies
Sphaerocystis
Spirogyra
Spondylosium
Staurastrum
Synechocystis
Quadrigula
Tetraodon
Volvox
Xanthidium
Totals

Euglenophyta
Euglena
Phacus
Trachelomonas

Totals

Pyrrhophyta
Ceratium
Closterium
Elakatothrix
Peridinium
Glenodinium
Totals

Chrysophyta
Chrysosphaerella
Cryptomonas
Dinobryon
Gymnodinium
Mallomonas

Sm bm colonies
Synura

"tiny bubbles”
Uroglena
Totals

N
Number Length Cell Volume  Reference Biovolume
89 f 0
1,000 f 0
700 f 0
111 f 0
350,000 m 0
1,767 f 0
1 716 f 716
80 f 0
32,652 e 0
1,111 f 0
850,000 m 0
537 e 0
1,000 e 0
4,000 v 0
14,138 f 0
255 f 0
20 m 0
100,000 (1mm), e 0
10 716 f 7,160
500,000 (1 mm), m 0
950,000 (1mm), m 0
4 5,000 f 20,000
537 e 0
65,000 m 0
1 250 w 250
90,000 m 0
1,200 f 0
28,126
Number  Length Cell Volume  Reference Biovolume
: 7,775 f 0
26,000 f 0
4,771 f 0
0
Number  Length Cell Volume  Reference Biovolume
50,000 f 0
1,000 f 0
1 1,272 f 1,272
40,000 v 0
38,485 f 0
1,272
Number  Length Cell Volume  Reference Biovolume
4,000 m 0
2,600 f 0
13 200 f 2,600
38,485 f 0
3,292 f 0
100,000 (Tmm), e 0
3,068 f 0
100,000 (1mm), e 0
90,000 W,V 0
2,60

Comments:



6/27/2011
Mid

Bacillariophyta
Asterionella
Cavinula
Craticula
Cyclotella
Cymbella
Diatoma
Ellerbeckia
Epithemia
Fragilaria
Gomphonema
Gyrosigma
Melosira (Aulacoseira)
Meridion
Navicula
Pinnularia
Stephanodiscus
Surirelia
Stauroneis
Synedra
Tabellaria
Totals

Cyanophyta
Anabaena
Anacystis
Aphanizomenon
Aphanocapsa
Gleotrichia
Gomphosphaeria
Merismopeida
Microcystis
Oscillatoria
Coelospharium
Totals

threads

All Phyla Totals

Number =
Length =

Cell Volume =
Biovolume =

w=Wetzel, 1975
f=Funk, 1974

N
Number  Length Cell Volume  Reference Biovolume
350 w 0
5,000 0
3,000 m 0
30 300 f 9,000
225 f 0
3,506 f 0
300 e 0
4,000 m 0
5 0.06 200,000 (1mm), v,w 60,000
300 f 0
1,500 m 0
60,000 (1mm), v,w 0
160 m 0
625 i 0
7,872 f 0
2,000 V,W 0
870 j 0
90,000 m 0
1 50 w 50
2,540 f 0
69,050
Number  Length Cell Volume  Reference Biovolume
4 0.1025 1,130 (1mm), f 463
1,130 (1tmm), e 0
163 f 0
40 (1mm),w 0
382 f 0
2,000 w 0
80 (1Tmm),w 0
100,000 (1Tmm), w 0
30,000 (1mm), v 0
540 e 0
463
500 e 0
101,511

Number of cells or colonies per mL

Mean length or diameter of filaments or colonies (mm)
Volume of cell or colony (um?)

BioVolume (um®)/mL

m=measured (Hillebrand, 1999)

Fiuul,
v=vollenweider, 1974
e=estimate
Estimates:

Gonium : measurements from Canter-Lund and Lund (1995}, Biovolume calculated
using equation for prolate spheriod in Hillebrand (1999)



711272011
Mid

Chiorophyta
Coelastrum
Cosmarium
Desmidium
Dictyosphaerium
Euastrum
Eudorina
Gloeocystis
Golenkinia
Gonium
Mougeotia
Micrasterias
One-celled small gm
Oocystis
Pandorina
Pediastrum
Scenedesmus
Selenastrum
Sm gm colonies
Sphaerocystis
Spirogyra
Spondylosium
Staurastrum
Synechocystis
Quadrigula
Tetraodon
Volvox
Xanthidium
Totals

Euglenophyta
Euglena
Phacus
Trachelomonas
Totals

Pyrrhophyta
Ceratium
Closterium
Elakatothrix
Penidinium
Glenodinium
Totals

Chrysophyta
Chrysosphaerella
Cryptomonas
Dinobryon
Gymnodinium
Mallomonas

Sm bm colonies
Synura

"tiny bubbles”
Uroglena
Totals

N
Number  Length Cell Volume  Reference Biovolume
89 f 0
1,000 f 0
700 f 0
111 f 0
350,000 m 0
1,767 f 0
2 716 f 1,432
80 f 0
32,652 e 0
1,111 f 0
850,000 - m 0
1 537 e 537
1,000 e 0
4,000 v 0
14,138 f 0
255 f 0
20 m 0
100,000 (1mm), e 0
10 716 f 7,160
500,000 (1 mm), m 0
950,000 (1Tmm), m 0
5 5,000 f 25,000
537 e 0
65,000 m 0
3 250 w 750
90,000 m 0
1,200 f 0]
34,879
Number Length Cell Volume  Reference Biovolume
7,775 f 0
26,000 f 0
4,771 f 0
0
Number  Length Cell Volume  Reference Biovolume
50,000 f 0
1,000 f 0
3 1,272 f 3,816
40,000 v 0
38,485 f 0
3,816
Number  Length Cell Volume  Reference Biovolume
4,000 m 0
2,600 f 0
91 200 f 18,200
38,485 f 0
3,292 f 0
100,000 (1mm), e 0
3,068 f 0
100,000 (1mm), e 0
90,000 \AY 0
18,200

Comments:



7/12/2011
Mid

Bacillariophyta
Asterionella
Cavinula
Craticula
Cyclotella
Cymbella
Diatoma
Ellerbeckia
Epithemia
Fragilaria
Gomphonema
Gyrosigma
Melosira (Aulacoseira)
Meridion
Navicula
Pinnularia
Stephanodiscus
Surirella
Stauroneis
Synedra
Tabellaria
Totals

Cyanophyta
Anabaena
Anacystis
Aphanizomenon
Aphanocapsa
Gleotrichia
Gomphosphaeria
Merismopeida
Microcystis
Oscillatoria
Coelospharnium
Totals

threads

All Phyla Totals

Number =
Length =

Cell Volume =
Biovolume =

w=Wetzel, 1975
f=Funk, 1974

N
Number  Length Cell Volume  Reference Biovolume
350 w 0
5,000 0
3,000 m 0
9 300 f 2,700
225 f 0
3,506 f 0
300 e 0
4,000 m 0
2 0.02 200,000 (1mm), v,w 8,000
300 f 0
1,500 m 0
60,000 (1Tmm), v,w 0
160 m 0
2 625 j 1,250
7,872 f 0
2,000 V,W 0
870 j 0
1 90,000 m 90,000
50 w 0
2,540 f 0]
101,950
Number Length Cell Volume  Reference Biovolume
5 0.048 1,130 (1mm), f 271
1,130 (1mm), e 0
163 f 0
40 (1mm),w 0
382 f 0
2,000 w 0
80 (1mm),w 0
100,000 (1mm), w 0
30,000 (1mm), v 0
600 e 0
271
500 e 0
159,116

Number of cells or colonies per mL

Mean length or diameter of filaments or colonies (mm)
Volume of cell or colony (pms)

BioVolume (um®)/mL

m=measured (Hillebrand, 1999)

Fjuul,
v=vollenweider, 1974
e=estimate
Estimates:

Gonium : measurements from Canter-L.und and Lund (1995), Biovolume calculated
using equation for prolate spheriod in Hillebrand (1999)



7/26/2011
Mid

Chiorophyta
Coelastrum
Cosmarium
Desmidium
Dictyosphaerium
Euastrum
Eudorina
Gloeocystis
Golenkinia
Gonium
Mougeofia
Micrasterias
One-celled small gm
Oocystis
Pandorina
Pediastrum
Scenedesmus
Selenastrum
Sm gm colonies
Sphaerocystis
Spirogyra
Spondylosium
Staurastrum
Synechocystis
Quadrigula
Tetraodon
Volvox
Xanthidium
Totals

Euglenophyta
Euglena
Phacus
Trachelomonas

Totals

Pyrrhophyta
Ceratium
Closterium
Elakatothrix
Peridinium
Glenodinium
Totals

Chrysophyta
Chrysosphaerella
Cryptomonas
Dinobryon
Gymnodinium
Mallomonas

Sm bm colonies
Synura

"tiny bubbles”
Uroglena
Totals

Biovolume Comments:

N
Number Length  Cell Volume Reference
89 f 0
1,000 f 0
700 f 0
111 f 0
350,000 m 0
1,767 f 0
9 716 f 6,444
80 f 0
32,652 e 0
1,111 f 0
850,000 m 0
1 537 e 537
1,000 e 0
4,000 v 0
14,138 f 0
255 f 0
20 m 0
100,000 | (1mm), e 0
39 716 f 27,924
500,000 | (1 mm), m 0
950,000 | (1mm), m 0
6 5,000 f 30,000
537 e 0
65,000 m 0
250 w 0
90,000 m 0
1,200 f 0
64,905
Number Length  Cell Volume Reference Bjovolume
7,775 f 0
26,000 f 0
4,771 f 0
0
Number Length  Cell Volume Reference Biovolume
50,000 f 0
1,000 f 0
1,272 f 0
1 40,000 v 40,000
38,485 f 0
40,000
Number Length Cell Volume Reference Biovolume
4,000 m 0
2,600 f 0
12 200 f 2,400
38,485 f 0
3,292 f 0
100,000 | (1mm), e 0
3,068 f 0
100,000 | (1mm), e 0
90,000 w,v 0
2,400




7126/2011
Mid

Bacillariophyta
Asterionella
Cavinula
Craticula
Cyclotella
Cymbella
Diatoma
Ellerbeckia
Epithemia
Fragilania
Gomphonema
Gyrosigma

Melosira (Aulacoseira)

Meridion
Navicula
Pinnularia
Stephanodiscus
Surirella
Stauroneis
Synedra
Tabellaria
Totals

Cyanophyta
Anabaena
Anacystis
Aphanizomenon
Aphanocapsa
Gleotrichia
Gomphosphaernia
Merismopeida
Microcystis
Oscillatoria
Coelospharium
Totals

threads

All Phyla Totals

Number =
Length =

Cell Volume =
Biovolume =

w=Wetzel, 1975
f=Funk, 1974

N
Number Length Cell Volume Reference Biovolume
350 w 0
5,000 0
3,000 m 0
5 300 f 1,500
225 f 0
3,506 f 0
300 e 0
4,000 m 0
1 0.02 200,000 | (1mm), vw| 4,000
300 f 0
1,500 m 0
60,000 | (1mm), v,w 0
160 m 0
1 625 j 625
7,872 f 0
2,000 V,W 0
870 j 0
2 90,000 m 180,000
50 w 0
2,540 f 0
186,125
Number Length  Cell Volume Reference Biovolume
4 0.0525 1,130 (1mm), f 237
1,130 (1mm), e 0
163 f 0
40 (Tmm),w 0
382 f 0
2,000 w 0
80 (1mm),w 0
100,000 | (1mm), w 0
30,000 (Tmm), v 0
540 e 0
237
500 | e [ 0 |
293,667

Number of cells or colonies per mL

Mean length or diameter of filaments or colonies (mm)

Volume of cell or colony (um®)

BioVolume (um®)/mL

m=measured (Hillebrand, 1999)

fFiudl,

v=vollenweider, 1974

e=estimate
Estimates:

Gonium : measurements from Canter-Lund and Lund (1995), Biovolume calculated
using equation for prolate spheriod in Hillebrand (1999)



8/9/2011
Mid

Chlorophyta
Coelastrum
Cosmarnum
Desmidium
Dictyosphaerium
Euastrum
Eudorina
Gloeocystis
Golenkinia
Gonium
Mougeotia
Micrasterias
One-celled small gm
Oocystis
Pandorina
Pediastrum
Scenedesmus
Selenastrum
Sm gm colonies
Sphaerocystis
Spirogyra
Spondylosium
Staurastrum
Synechocystis
Quadrigula
Tetraodon
Volvox
Xanthidium
Totals

Euglenophyta
Euglena
Phacus
Trachelomonas

Totals

Pyrrhophyta
Ceratium
Closterium
Elakatothrix
Peridinium
Glenodinium
Totals

Chrysophyta
Chrysosphaerella
Cryptomonas
Dinobryon
Gymnodinium
Mallomonas

Sm bm colonies
Synura

"tiny bubbles”
Uroglena
Totals

N
Number  Length Cell Volume  Reference Biovolume
89 f 0
1,000 f 0
700 f 0
111 f 0
350,000 m 0
1,767 f 0
4 716 f 2,864
80 f 0
32,652 e 0
1,111 f 0
850,000 m 0
537 e 0
1,000 e 0
4,000 v 0
14,138 f 0
255 f 0
1 20 m 20
100,000 (1mm), e 0
58 716 f 41,528
500,000 (1 mm), m 0
950,000 (1Tmm), m 0
5,000 f 0
537 e 0
65,000 m 0
250 w 0
90,000 m 0
1,200 f 0
44,412
Number  Length Cell Volume  Reference Biovolume
7,775 f 0
26,000 f 0
4,771 f 0
0
Number  Length Cell Volume  Reference Biovolume
50,000 f 0
1,000 f 0
1,272 f 0
40,000 v 0
38,485 f 0
0
Number  Length Cell Volume  Reference Biovolume
4,000 m 0
2,600 f 0
1 200 f 200
38,485 f 0
3,292 f 0
100,000 (1mm), e 0
3,068 f 0
100,000 (1mm), e 0
90,000 w,v 0
200

Comments:



8/9/2011
Mid

Bacillariophyta
Asterionella
Cavinula
Craticula
Cyclotella
Cymbella
Diatoma
Ellerbeckia
Epithemia
Fragilaria
Gomphonema
Gyrosigma
Melosira (Aulacoseira)
Meridion
Navicula
Pinnularia
Stephancdiscus
Surirella
Stauroneis
Synedra
Tabellaria
Totals

Cyanophyta
Anabaena
Anacystis
Aphanizomenon
Aphanocapsa
Gleotrichia
Gomphosphaeria
Merismopeida
Microcystis
Oscillatoria
Coelosphanium
Totals

threads

All Phyla Totals

Number =
Length =

Cell Volume =
Biovolume =

w=Wetzel, 1975
f=Funk, 1974

N
Number  Length Cell Volume  Reference Biovolume
350 w 0
5,000 0
3,000 m 0
9 300 f 2,700
225 f 0
3,506 f 0
300 e 0
4,000 m 0
200,000 (1mm), v,w 0
300 f 0
1,500 m 0
60,000 (1mm), v,w 0
160 m 0
625 j 0
7,872 f 0
2,000 AV 0
870 j 0
1 90,000 m 90,000
50 w 0
2,540 f 0
92,700
Number  Length Cell Volume  Reference Biovolume
1 0.11 1,130 (1mm), f 124
1,130 (1mm), e 0
163 f 0
40 (1Imm),w 0
382 f 0
2,000 w 0
80 (1mm),w 0
100,000 (1mm), w 0
30,000 (1tmm), v 0
600 e 0
124
1 500 e 500
137,436

Number of cells or colonies per mL
Mean length or diameter of filaments or colonies (mm)

Volume of cell or colony (um®)

BioVolume (um®)/mL

m=measured (Hillebrand, 1999)

iFaul,

v=vollenweider, 1974
=estimate

Estimates:

Gonium : measurements from Canter-Lund and Lund (1995), Biovolume calculated
using equation for prolate spheriod in Hillebrand (1999)




8/25/2011
Mid

Chlorophyta
Coelastrum
Cosmarium
Desmidium
Dictyosphaenum
Euastrum
Eudorina
Gloeocystis
Golenkinia
Gonium
Mougeotia
Micrasterias
One-celled small gm
Oocystis
Pandorina
Pediastrum
Scenedesmus
Selenastrum
Sm gm colonies
Sphaerocystis
Spirogyra
Spondylosium
Staurastrum
Synechocystis
Quadrigula
Tetraodon
Volvox
Xanthidium
Totals

Euglenophyta
Euglena
Phacus
Trachelomonas

Totals

Pyrrhophyta
Ceratium
Closterium
Elakatothrix
Peridinium
Glenodinium
Totals

Chrysophyta
Chrysosphaerella
Cryptomonas
Dinobryon
Gymnodinium
Mallomonas

Sm bm colonies
Synura

"tiny bubbles”
Uroglena
Totals

N
Number Length Cell Volume Reference Biovolume
89 f 0
1,000 f 0
2 0.06 700 f 84
111 f 0
350,000 m 0
1,767 f 0
3 716 f 2,148
80 f 0
32,652 e 0
1,111 f 0
850,000 m 0
1 537 e 537
1,000 e 0
4,000 v 0
14,138 f 0
255 f 0
20 m 0
100,000 | (1mm), e 0
32 716 f 22,912
500,000 | (1 mm), m 0
950,000 | (1mm), m 0
2 5,000 f 10,000
537 e 0
65,000 m 0
250 w 0
90,000 m 0
1,200 f 0
35,681
Number Length Cell Volume Reference Biovolume
7,775 f 0
26,000 f 0
4,771 f 0
0
Number Length Cell Volume Reference Biovolume
50,000 f 0
1,000 f 0
4 1,272 f 5,088
2 40,000 v 80,000
38,485 f 0
85,088
Number Length Cell Volume Reference Biovolume
4,000 m 0
2,600 f 0
200 f 0
38,485 f 0
3,292 f 0
100,000 (1mm), e 0
3,068 f 0
100,000 | (1mm), e 0
1 90,000 LAY 90,000
90,000

Comments:



8/25/2011
Mid

Bacillariophyta
Asterionella
Cavinula
Craticula
Cyclotella
Cymbella
Diatoma
Ellerbeckia
Epithemia
Fragilaria
Gomphonema
Gyrosigma

Melosira (Aulacoseira)

Meridion
Navicula
Pinnularia
Stephanodiscus
Surirella
Stauroneis
Synedra
Tabellaria
Totals

Cyanophyta
Anabaena
Anacystis
Aphanizomenon
Aphanocapsa
Gleotrichia
Gomphosphaeria
Merismopeida
Microcystis
Oscillatoria
Coelospharium
Totals

threads

All Phyla Totals

Number =
Length =

Cell Volume =
Biovolume =

w=Wetzel, 1975
f=Funk, 1974

N
Number Length  Cell Volume Reference Biovolume
15 350 w 5,250
5,000 0
3,000 m 0
14 300 f 4,200
225 f 0
3,506 f 0
300 e 0
4,000 m 0
200,000 | (1mm), v,w 0
300 f 0
1,500 m 0
60,000 | (1Tmm), vw 0
160 m 0
1 625 j 625
7,872 f 0
2,000 v,W 0
870 j 0
90,000 m 0
50 w 0
2,540 f 0
10,075
Number Length  Cell Volume Reference Biovolume
3 0.0533333 1,130 (1mm), { 181
1,130 (1mm), e 0
163 f 0
40 (1mm),w 0
382 f 0
2,000 w 0
80 (1mm),w 0
100,000 | (1mm), w 0
30,000 (1mm), v 0
600 e 0
181
1 500 | e | 500 |
221,025

Number of cells or colonies per mL
Mean length or diameter of filaments or colonies (mm)
Volume of cell or colony (um®)
BioVolume (um®)/mL

m=measured (Hillebrand, 1999)

jFjuul,

v=vollenweider, 1974

e=estimate
Estimates:

Gonium : measurements from Canter-Lund and Lund (1995), Biovolume calculated
using equation for prolate spheriod in Hillebrand (1999)



9/15/2011
Mid

Chlorophyta
Coelastrum
Cosmarium
Desmidium
Dictyosphaerium
Euastrum
Eudorina
Gloeocystis
Golenkinia
Gonium
Mougeotia
Micrasterias
One-celled small gm
Oocystis
Pandorina
Pediastrum
Scenedesmus
Selenastrum
Sm gm colonies
Sphaerocystis
Spirogyra
Spondylosium
Staurastrum
Synechocystis
Quadrigula
Tetraodon
Volvox
Xanthidium
Totals

Euglenophyta
Euglena
Phacus
Trachelomonas

Totals

Pyrrhophyta
Ceratium
Closterium
Elakatothrix
Peridinium
Glenodinium
Totals

Chrysophyta
Chrysosphaerella
Cryptomonas
Dinobryon
Gymnodinium
Mallomonas
'Sm bm colonies
Synura
"tiny bubbles”
Uroglena
Totals

N
Number Length Cell Volume Reference Biovolume
89 f 0
1,000 f 0
700 f 0
111 f 0
350,000 m 0
1,767 f 0
716 f 0
80 { 0
- 32,652 e 0
1,111 f 0
850,000 m 0
537 e 0
1,000 e 0
4,000 v 0
14,138 f 0
255 f 0
20 m 0
100,000 (1mm), e 0
6 716 f 4,296
500,000 (1mm), m 0
950,000 (1mm), m 0
5,000 f 0
537 e 0
2 65,000 m 130,000
250 w 0
90,000 m 0
1,200 f 0
134,296
Number Length Cell Volume Reference Biovolume
7,775 f 0
26,000 f 0
4,771 f 0
0
Number Length Cell Volume Reference Biovolume
1 50,000 i 50,000
1,000 f 0
1,272 f 0
40,000 v 0
38,485 f 0
50,000
Number Length Cell Volume Reference Biovolume
4,000 m 0
2,600 f 0
200 f 0
38,485 f 0
3,292 f 0
100,000 (1tmm), e 0
3,068 f 0
1 0.01 100,000 (imm), e 1,000
90,000 A 0

1,000

Comments:



9/15/2011
Mid

Bacillariophyta
Asterionella
Cavinula
Craticula
Cyclotella
Cymbella
Diatoma
Ellerbeckia
Epithemia
Fragilaria
Gomphonema
Gyrosigma
Melosira (Aulacoseira)
Meridion
Navicula
Pinnularia
Stephanodiscus
Surirella
Stauroneis
Synedra
Tabellaria
Totals

Cyanophyta
Anabaena
Anacystis
Aphanizomenon
Aphanocapsa
Gleotrichia
Gomphosphaeria
Merismopeida
Microcystis
Oscillatoria
Coelosphanium
Totals

threads

All Phyla Totals

Number =
Length =

Cell Volume =
Biovolume =

w=Wetzel, 1975
f=Funk, 1974

N
Number Length Cell Volume Reference Biovolume
350 w 0
5,000 0
3,000 m 0
2 300 f 600
225 f 0
3,506 f 0
300 e 0
4,000 m 0
200,000 (1mm), v,w 0
300 f 0
1,500 m 0
60,000 (Imm), v.w 0
160 m 0
625 j 0
7,872 f 0
2,000 V,W 0
870 j 0
90,000 m 0
50 w 0
2,540 f 0
600
Number Length Cell Volume Reference Biovolume
4 0.1175 1,130 (1mm), f 531
1,130 (1mm), e 0
163 f 0
40 (1mm),w 0
382 f 0
2,000 w 0
80 (1mm),w 0
100,000 (1mm), w 0
30,000 (1Imm), v 0
600 e 0
531
500 e 0 |
186,427

Number of cells or colonies per mL
Mean length or diameter of filaments or colonies (mm)
Volume of cell or colony (um®)
BioVolume (um®)/mL

m=measured (Hillebrand, 1999)

j=juul,
v=vollenweider, 1974
e=estimate
Estimates:

Gonium : measurements from Canter-Lund and Lund (1995), Biovolume calculated
using equation for prolate spheriod in Hillebrand (1999)



9/26/2011
Mid

Chlorophyta
Coelastrum
Cosmarnium
Desmidium
Dictyosphaenum
Euastrum
Eudorina
Gloeocystis
Golenkinia
Gonium
Mougeotia
Micrasterias

One-celled small gm

Oocystis
Pandorina
Pediastrum
Scenedesmus
Selenastrum
Sm gm colonies
Sphaerocystis
Spirogyra
Spondylosium
Staurastrum
Synechocystis
Quadrigula
Tetraodon
Volvox
Xanthidium
Totals

Euglenophyta
Euglena
Phacus
Trachelomonas

Totals

Pyrrhophyta
Ceratium
Closterium
Elakatothrix
Peridinium
Glenodinium
Totals

Chrysophyta
Chrysosphaerella
Cryptomonas
Dinobryon
Gymnodinium
Mallomonas

Sm bm colonies
Synura

"tiny bubbles”
Uroglena
Totals

N
Number

Length

Cell Volume Reference Biovolume Comments:

89

f

0

1,000

700

111

350,000

1,767

716

80

32,652

1,111

850,000

(@] (o] o] (o] {lo] [o} (o] jlo] [o] {e)

537

537

1,000

4,000

14,138

255

f
f
f
m
f
f
f
5]
f
m
e
e
v
f
f

20

m

100,000

(1mm), e

716

f

500,000

(1 mm), m

950,000

(1Tmm), m

5,000

f

537

65,000

250

90,000

1,200

=[3(g|3|*
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Number

Length

Cell Volume

Reference

4,

-
—

7

Biovolume

7,775

f

0

26,000

f

4,771

f

Number

Length

Cell Volume

Reference

0
0
0

Biovolume

50,000

f

0

1,000

1,272

40,000

38,485

) - Rl

Number

Length

Cell Volume

Reference

(=] Ko=) fao) Fen ] K]

Biovolume

4,000

0

2,600

200

38,485

3,292

100,000

3,068

100,000

90,000
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9/26/2011

Mid
Bacillariophyta
Asterionella
Cavinula
Craticula
Cyclotella
Cymbella
Diatoma
Ellerbeckia
Epithemia
Fragilaria
Gomphonema
Gyrosigma
Melosira (Aulacoseira)
Meridion
Navicula
Pinnularia
Stephanodiscus
Surirella
Stauroneis
Synedra
Tabellaria
Totals

Cyanophyta
Anabaena
Anacystis
Aphanizomenon
Aphanocapsa
Gleotrichia
Gomphosphaeria
Merismopeida
Microcystis
Oscillatoria
Coelospharium
Totals

threads

All Phyla Totals

Number =
Length =

Cell Volume =
Biovolume =

w=Wetzel, 1975
f=Funk, 1974

N

Number Length  Cell Volume Reference Biovolume
350 w 0

5,000 0

3,000 m 0

31 300 f 9,300
225 f 0

3,506 f 0

300 e 0

4,000 m 0

200,000 | (1mm), v,w 0

300 f 0

1,500 m 0

60,000 (1mm), v,w 0

160 m 0

625 j 0

7,872 f 0

2,000 A" 0

870 j 0

90,000 m 0

50 w 0

2,540 f 0

9,300
Number Length  Cell Volume Reference Biovolume
1 0.04 1,130 (1Imm), f 45
1,130 (1mm), e 0

163 f 0

40 (1mm),w 0

382 f 0

2,000 w 0

80 (1Tmm),w 0

100,000 (1mm), w 0

30,000 (1mm), v 0

600 e 0

45

| 500 e 0
13,462

Number of cells or colonies per mL
Mean length or diameter of filaments or colonies (mm)
Volume of cell or colony (um®)

BioVolume (um?)/mL

m=measured (Hillebrand, 1999)

FFuul,
v=vollenweider, 1974
e=estimate
Estimates:

Gonium : measurements from Canter-Lund and Lund (1995), Biovolume calculated
using equation for prolate spheriod in Hiliebrand (1999)




10/11/2011

Mid
Chlorophyta
Coelastrum
Cosmarium
Desmidium
Dictyosphaerium
Euastrum
Eudorina
Gloeocystis
Golenkinia
Gonium
Mougeotia
Micrasterias
One-celled small gm
Oocystis
Pandorina
Pediastrum
Scenedesmus
Selenastrum
Sm gm colonies
Sphaerocystis
Spirogyra
Spondylosium
Staurastrum
Synechocystis
Quadrigula
Tetraodon
Volvox
Xanthidium
Totals

Euglenophyta
Euglena
Phacus
Trachelomonas

Totals

Pyrrhophyta
Ceratium
Closterium
Elakatothrix
Peridinium
Glenodinium
Totals

Chrysophyta
Chrysosphaerella
Cryptomonas
Dinobryon
Gymnodinium
Mallomonas

Sm bm colonies
Synura

"tiny bubbles"
Uroglena
Totals

N
Number

Length

Cell Volume Reference Biovolume Comments:

89

0

1,000

0

0.05

700

w
o

111

350,000

1,767

716

P 1= k=] =]
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80
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1,000

4,000
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3

100,000
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Number
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Reference

N
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B

o

5

Biovolume

7,775

f

0

26,000

f

4,771

f

Number

Length

Cell Volume

Reference

0
0
0

Biovolume

50,000

f

0

1,000

1,272

40,000

38,485
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Number

Length

Cell Volume

Reference
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Biovolume

4,000

0

2,600

200

38,485

3,292

100,000

3,068

0
0
0
0
0
0

0.01

100,000

1,000

90,000

0

1,000




10/11/2011
Mid

Bacillariophyta
Asterionella
Cavinula
Craticula
Cyclotella
Cymbella
Diatoma
Ellerbeckia
Epithemia
Fragilaria
Gomphonema
Gyrosigma
Melosira (Aulacoseira)
Mernidion
Navicula
Pinnularia
Stephanodiscus
Surirella
Stauroneis
Synedra
Tabellaria
Totals

Cyanophyta
Anabaena
Anacystis
Aphanizomenon
Aphanocapsa
Gleotrichia
Gomphosphaeria
Merismopeida
Microcystis
Oscillatoria
Coelospharium
Totals

threads

All Phyla Totals

Number =
Length =

Cell Volume =
Biovolume =

w=Wetzel, 1975
f=Funk, 1974

N
Number Length  Cell Volume Reference Biovolume
4 350 w 1,400
5,000 0
3,000 m 0
12 300 f 3,600
225 f 0
3,506 f 0
300 e 0
4,000 m 0
1 0.01 200,000 |{(1lmm), v,w| 2,000
300 f 0
1,500 m 0
60,000 (1mm), v,w 0
160 m 0
625 j 0
7,872 f 0
2,000 A" 0
1 870 j 870
1 90,000 m 90,000
50 w 0
2,540 f 0
97,870
Number Length  Cell Volume Reference Biovolume
1 0.01 1,130 (1mm), f 11
1,130 (tmm), e 0
163 f 0
40 (Imm),w 0
382 f 0
2,000 w 0
80 (1mm),w 0
100,000 (1mm), w 0
30,000 (1mm), v 0
600 e 0
11
500 e 0 |
102,496

Number of cells or colonies per mL
Mean length or diameter of filaments or colonies (mm)
Volume of cell or colony (um®)

BioVolume (pms)/mL

m=measured (Hillebrand, 1999)

Fiuudl,
v=volienweider, 1974
e=estimate
Estimates:

Gonium : measurements from Canter-Lund and Lund (1995), Biovolume calculated
using equation for prolate spheriod in Hillebrand (1999)



11/3/2011
Mid

Chlorophyta
Coelastrum
Cosmarnum
Desmidium
Dictyosphaerium
Euastrum
Eudorina
Gloeocystis
Golenkinia
Gonium
Mougeotia
Micrasterias
One-celled small gm
Oocystis
Pandorina
Pediastrum
Scenedesmus
Selenastrum
Sm gm colonies
Sphaerocystis
Spirogyra
Spondylosium
Staurastrum
Synechocystis
Quadrigula
Tetraodon
Volvox
Xanthidium
Totals

Euglenophyta
Euglena
Phacus
Trachelomonas

Totals

Pyrrhophyta
Ceratium
Closterium
Elakatothrix
Peridinium
Glenodinium
Totals

Chrysophyta
Chrysosphaerella
Cryptomonas
Dinobryon
Gymnodinium
Mallomonas

Sm bm colonies
Synura

"tiny bubbles”
Uroglena
Totals

NW
Number Length  Cell Volume Reference Biovolume
89 f 0
1,000 f 0
700 f 0
111 f 0
350,000 m 0
1,767 f 0
716 f 0
80 f 0
32,652 e 0
1,111 f 0
850,000 m 0
537 e 0
1,000 e 0
4,000 v 0
14,138 f 0
255 f 0
20 m 0
100,000 | (1mm), e 0
10 716 f 7,160
500,000 { (1 mm), m 0
950,000 | (1mm), m 0
5,000 f 0
537 e 0
65,000 m 0
1 250 w 250
90,000 m 0
1,200 f 0
7,410
Number Length  Cell Volume Reference Biovolume
7,775 f 0
26,000 f 0
4,771 f 0
0
Number Length  Cell Volume Reference Biovolume
50,000 f 0
1,000 f 0
1,272 f 0
40,000 v 0
38,485 f 0
0
Number Length  Cell Volume Reference Biovolume
4,000 m 0
2,600 { 0
200 f 0
38,485 f 0
1 3,292 f 3,292
100,000 | (imm), e 0
3,068 f 0
100,000 | (1mm), e 0
2 90,000 W,V 180,000
183,292

Comments:



11/3/2011

Mid
Bacillariophyta
Asterionella
Cavinula
Craticula
Cyclotella
Cymbella
Diatoma
Ellerbeckia
Epithemia
Fragilaria
Gomphonema
Gyrosigma
Melosira (Aulacoseira)
Meridion
Navicula
Pinnularia
Stephanodiscus
Surirella
Stauroneis
Synedra
Tabellaria
Totals

Cyanophyta
Anabaena
Celospharium
Aphanizomenon
Aphanocapsa
Gleotrichia
Gomphosphaeria
Merismopeida
Microcystis
Oscillatoria
Coelospharium
Totals

threads

All Phyla Totals

Number =
Length =

Cell Volume =
Biovolume =

w=Wetzel, 1875
f=Funk, 1974

NW
Number Length  Cell Volume Reference Biovolume
642 350 w 224,700
5,000 0
3,000 m 0
5 300 f 1,500
225 f 0
3,506 f 0
300 e 0
4,000 m 0
200,000 | (1mm), v,w 0
300 f 0
1,500 m 0
60,000 [{(1mm), v,w 0
160 m 0
625 i 0
7,872 f 0
1 2,000 V,W 2,000
1 870 j 870
4 90,000 m 360,000
10 50 w 500
2,540 f 0
589,570
Number Length Cell Volume Reference Biovolume
1 0.07 1,130 (1mm), f 79
1,130 (1mm), e 0
163 f 0
40 (Imm),w 0
382 f 0
2,000 w 0
80 (Tmm),w 0
100,000 | (1mm), w 0
30,000 (1mm), v 0
600 e 0
79
500 | e | 0 |
780,351

Number of cells or colonies per mL
Mean length or diameter of filaments or colonies (mm)
Volume of cell or colony (uma)

BioVolume (um®/mL

m=measured (Hillebrand, 1999)

Fiuul,

v=volienweider, 1974
=estimate

Estimates:

Gonium : measurements from Canter-Lund and Lund (1995), Biovolume calculated
using equation for prolate spheriod in Hillebrand (1999)



2011 Loon North Site (Bottom) Phytoplankton Biovolume

5/25/2011
Bot

Chlorophyta
Coelastrum
Cosmarium
Desmidium
Dictyosphaerium
Euastrum
Eudorina
Gloeocystis
Golenkinia
Gonium
Mougeotia
Micrasterias
One-celled small gm
Oocystis
Pandorina
Pediastrum
Scenedesmus
Selenastrum
Sm gm colonies
Sphaerocystis
Spirogyra
Spondylosium
Staurastrum
Synechocystis
Quadrigula
Volvox
Xanthidium
Totals

Euglenophyta
Euglena
Phacus
Trachelomonas

Totals

Pyrrhophyta
Ceratium
Closterium
Elakatothrix
Peridinium
Glenodinium
Totals

Chrysophyta
Chrysosphaerella
Cryptomonas
Dinobryon
Gymnodinium
Mallomonas

Sm bm colonies
Synura

"tiny bubbles”
Uroglena
Totals

N

Number  Length Cell Volume  Reference Biovolume
89 f 0
1,000 f 0
700 f 0
111 f 0
350,000 m 0
1,767 f 0
716 f 0
80 f 0
32,652 e 0
1,111 f 0
850,000 m 0
537 e 0
1,000 e 0
4,000 v 0
14,138 f 0
255 f 0
20 m 0
100,000 (1mm), e 0
716 f 0
500,000 (1 mm), m 0
950,000 (1mm), m 0
5,000 f 0
537 e 0
65,000 m 0
90,000 m 0
1,200 f 0
0

Number Length Cell Volume  Reference Biovolume
7,775 f 0
26,000 f 0
4,771 f 0
0

Number Length Cell Volume  Reference Biovolume
50,000 f 0
1,000 f 0
1,272 f 0
40,000 v 0
38,485 f 0
0

Number  Length Cell Volume  Reference Biovolume
4,000 m 0
2,600 f 0
200 f 0
38,485 f 0
3,292 f 0
100,000 (1mm), e 0
3,068 f 0
100,000 (1mm), e 0
90,000 (A 0
0

Comments:



5/25/2011

Bot
Bacillariophyta
Asterionella
Cavinula
Craticula
Cyclotella
Cymbella
Diatoma
Ellerbeckia
Epithemia
Fragilaria
Gomphonema
Gyrosigma
Melosira (Aulacoseira)
Meridion
Navicula
Pinnularia
Stephanodiscus
Surirella
Stauroneis
Synedra
Tabellaria
Totals

Cyanophyta
Anabaena
Anacystis
Aphanizomenon
Aphanocapsa
Gleotrichia
Gomphosphaeria
Merismopeida
Microcystis
Oscillatoria
Coelospharium
Totals

threads

All Phyla Totals

Number =
Length =

Cell Volume =
Biovolume =
w=Wetzel, 1975
f=Funk, 1974

N

Number  Length Cell Volume  Reference Biovolume

350 w 0

5,000 0

3,000 m 0

300 f 0

225 f 0

3,506 f 0

300 e 0

4,000 m 0

200,000 (1mm), v,w 0

300 f 0

1,500 m 0

60,000 (1mm), v,w 0

160 m 0

625 j 0

7,872 f 0

2,000 V,W 0

870 i 0

. 90,000 m 0

50 w 0

2,540 f 0

0
Number  Length Cell Volume  Reference Biovolume

1,130 (1mm), f 0

1,130 (1mm), e 0

163 f 0

40 (1mm),w 0

382 f 0

2,000 w 0

80 (1Tmm),w 0

100,000 (1mm), w 0

30,000 (1mm), v 0

600 e 0

0

| | 500 e 0

0

Number of cells or colonies per mL
Mean length or diameter of filaments or colonies (mm)

Volume of cell or colony (um®)

BioVolume (um®/mL

m=measured (Hillebrand, 1999)

Fiuul,
v=vollenweider, 1974
e=estimate
Estimates:

Gonium : measurements from Canter-Lund and Lund (1995), Biovolume calculated
using equation for prolate spheriod in Hillebrand (1999)




6/7/2011
Bot

Chlorophyta
Coelastrum
Cosmarium
Desmidium
Dictyosphaenium
Euastrum
Eudornina
Gloeocystis
Golenkinia
Gonium
Mougectia
Micrasterias
One-celled small gm
Oocystis
Pandorina
Pediastrum
Scenedesmus
Selenastrum
Sm gm colonies
Sphaerocystis
Spirogyra
Spondylosium
Staurastrum
Synechocystis
Quadrigula
Volvox
Xanthidium
Totals

Euglenophyta
Euglena
Phacus
Trachelomonas

Totals

Pyrrhophyta
Ceratium
Closterium
Elakatothrix
Peridinium
Glenodinium
Totals

Chrysophyta
Chrysosphaerella
Cryptomonas
Dinobryon
Gymnodinium
Mallomonas

Sm bm colonies
Synura

"tiny bubbles”
Uroglena
Totals

N
Number

Length

Cell Volume

Reference

Biovolume

89

0

1,000

700

111

350,000

1,767

716

80

32,6562

1,111

850,000

537

1,000

4,000

14,138

255

20
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100,000

(1mm), e

716

-
[¢]

500,000
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100,000
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Comments:



6/7/2011
Bot

Bacillariophyta
Asterionella
Cavinula
Craticula
Cyclotella
Cymbella
Diatoma
Ellerbeckia
Epithemia
Fragilaria
Gomphonema
Gyrosigma

Melosira (Aulacoseira)

Meridion
Navicula
Pinnulania
Stephanodiscus
Surirella
Stauroneis
Synedra
Tabellaria
Totals

Cyanophyta
Anabaena
Anacystis
Aphanizomenon
Aphanocapsa
Gleotrichia
Gomphosphaeria
Merismopeida
Microcystis
Oscillatoria
Coelospharium
Totals

threads

All Phyla Totals

Number =
Length =

Cell Volume =
Biovolume =
w=Wetzel, 1975
f=Funk, 1974

N
Number  Length Cell Volume  Reference Biovolume
7 350 w 2,450
5,000 0
3,000 m 0
23 300 f 6,900
225 f 0
3,506 f 0
300 e 0
4,000 m 0
200,000 (1Tmm), v,w 0
300 f 0
1,500 m 0
60,000 (1mm), vw 0
160 m 0
625 j 0
7,872 f 0
2,000 A" 0
870 j 0
90,000 m 0
2 50 w 100
2,540 f 0
9,450
Number Length Cell Volume  Reference Biovolume
12 0.14 1,130 (1tmm), f 1,898
1,130 (1mm), e 0
163 f 0
40 (1mm),w 0
382 { 0
2,000 w 0
80 (1Tmm),w 0
100,000 (1Tmm), w 0
30,000 (1mm), v 0
600 e 0
1,898
500 e 0
12,064

Number of cells or colonies per mL

Mean length or diameter of filaments or colonies (mm)
Volume of cell or colony (um®)

BioVolume (um®)/mL

m=measured (Hillebrand, 1999)

j=juul,

v=vollenweider, 1974

e=estimate
Estimates:

Gonium : measurements from Canter-Lund and Lund (1995), Biovolume calculated
using equation for prolate spheriod in Hillebrand (1999)



6/27/2011
Bot

Chlorophyta
Coelastrum
Cosmarnum
Desmidium
Dictyosphaerium
Euastrum
Eudorina
Gloeocystis
Golenkinia
Gonium
Mougeotia
Micrasterias
One-celled small gm
Oocystis
Pandorina
Pediastrum
Scenedesmus
Selenastrum
Sm gm colonies
Sphaerocystis
Spirogyra
Spondylosium
Staurastrum
Synechocystis
Quadrigula
Volvox
Xanthidium
Totals

Euglenophyta
Euglena
Phacus
Trachelomonas
Totals

Pyrrhophyta
Ceratium
Closterium
Elakatothrix
Peridinium
Glenodinium
Totals

Chrysophyta
Chrysosphaerelia
Cryptomonas
Dinobryon
Gymnodinium
Mallomonas

Sm bm colonies
Synura

"tiny bubbles”
Uroglena
Totals

N
Number

Length

Cell Volume Reference Biovolume Comments:

89

1,000

700

111

350,000

1,767

716

80

32,652

1,111

850,000

537

1,000

4,000

14,138

255

BRI FoRECR = B Ko B E0S B e Y B B B

20

3

100,000

(1mm), e

716

N

500,000

(1 mm), m

950,000

(1mm), m

5,000

537

65,000

90,000

1,200

-3 |3 ]

Number

Length

Cell Volume Reference

:OOOOOOO:OOOOOOOOOOOOOOOOOO

N

8

Biovolume

7,775

f

0

26,000

f

4,771

f

Number

Length

Cell Volume Reference

0
0
0

Biovolume

50,000

f

0

1,000

1,272

40,000

38,485

| L || -

Number

Length

Cell Volume Reference

[~] =l {o] ][]

Biovolume

4,000

0

2,600

200

38,485

3,292

100,000

3,068

100,000

90,000

[=] [=] [=]]s] o] (o] o] (] [




6/27/2011

Bot
Bacillariophyta
Asterionella
Cavinula
Craticula
Cyclotella
Cymbella
Diatoma
Ellerbeckia
Epithemia
Fragilaria
Gomphonema
Gyrosigma
Melosira (Aulacoseira)
Meridion
Navicula
Pinnularia
Stephanodiscus
Surirella
Stauroneis
Synedra
Tabellaria
Totals

Cyanophyta
Anabaena
Anacystis
Aphanizomenon
Aphanocapsa
Gleotrichia
Gomphosphaernia
Merismopeida
Microcystis
Oscillatoria
Coelospharium
Totals

threads

All Phyla Totals

Number =
Length =

Cell Volume =
Biovolume =
w=Wetzel, 1975
f=Funk, 1974

N
Number Length  Cell Volume Reference Biovolume

350 w 0

5,000 0

3,000 m 0
4 300 f 1,200
225 f 0

3,506 f 0

300 e 0

4,000 m 0

200,000 | (1mm), vw 0

300 f 0

1,500 m 0

60,000 (1mm), v,w 0

160 m 0

625 j 0

7,872 f 0

2,000 v,W 0

870 j 0

90,000 m 0

1 50 w 50
2,540 f 0
1,250

Number Length  Cell Volume Reference Biovolume

1 0.03 1,130 (1mm), f 34
1,130 (1mm), e 0

163 f 0

40 (1mm),w 0

382 f 0

2,000 w 0

80 (1mm),w 0

100,000 (1mm), w 0

30,000 (1mm), v 0

600 e 0

34

| 500 e 0
3,432

Number of cells or colonies per mL
Mean length or diameter of filaments or colonies (mm)
Volume of cell or colony (um®)

BioVolume (um®)/mL

m=measured (Hillebrand, 1999)

Fiuul,
v=vollenweider, 1974
e=estimate
Estimates:

Gonium : measurements from Canter-Lund and Lund (1995), Biovolume calculated
using equation for prolate spheriod in Hillebrand (1999)




711272011
Bot

Chiorophyta
Coelastrum
Cosmarium
Desmidium
Dictyosphaerium
Euastrum
Eudorina
Gloeocystis
Golenkinia
Gonium
Mougeotia
Micrasterias
One-celled small gm
Oocystis
Pandornina
Pediastrum
Scenedesmus
Selenastrum
Sm gm colonies
Sphaerocystis
Spirogyra
Spondylosium
Staurastrum
Synechocystis
Quadrigula
Volvox
Xanthidium
Totals

Euglenophyta
Euglena
Phacus
Trachelomonas

Totals

Pyrrhophyta
Ceratium
Closterium
Elakatothrix
Peridinium
Glenodinium
Totals

Chrysophyta
Chrysosphaerella
Cryptomonas
Dinobryon
Gymnodinium
Mallomonas

Sm bm colonies
Synura

"tiny bubbles”
Uroglena
Totals

N
Number

Length

Cell Volume Reference Biovolume Comments:

89

0

1,000

700

111

350,000

1,767

716

80

32,652

1,111

850,000

537

1,000

4,000

14,138

255

|l || [T ]|w]®|~n]n]=]|F[n|n][H]=

20

3

100,000

(1mm), e

716

500,000

(1 mm), m

950,000

(1mm), m

5,000

537

65,000

90,000

1,200

—-|3iI3 o

Number

Length

Cell Volume Reference
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Biovolume

1

7,775

f

7,775

26,000

f

0

4,771

f

0

Number

Length

Cell Volume Reference

7,775

Biovolume

50,000

f

0

1,000

1,272

40,000

38,485

~|< | i

Number

Length

Cell Volume Reference

OJOojo|ojo

Biovolume

4,000

2,600

200

38,485

3,292

100,000

3,068

0.01

100,000

90,000




7/12/2011

Bot
Bacillariophyta
Asterionella
Cavinula
Craticula
Cyclotella
Cymbella
Diatoma
Ellerbeckia
Epithemia
Fragilaria
Gomphonema
Gyrosigma
Melosira (Aulacoseira)
Meridion
Navicula
Pinnularia
Stephanodiscus
Surirella
Stauroneis
Synedra
Tabellaria
Totals

Cyanophyta
Anabaena
Anacystis
Aphanizomenon
Aphanocapsa
Gleotrichia
Gomphosphaeria
Merismopeida
Microcystis
Oscillatoria
Coelospharium
Totals

threads

All Phyla Totals

Number =
Length =

Cell Volume =
Biovolume =
w=Wetzel, 1975
f=Funk, 1974

Number of cells or colonies per mL
Mean length or diameter of filaments or colonies (mm)
Volume of cell or colony (um®)

BioVolume (um?)/mL

m=measured (Hillebrand, 1999)

fFiuul,

v=vollenweider, 1974
=estimate

Estimates:

N
Number Length Cell Volume Reference Biovolume
350 w 0
5,000 0
3,000 m 0
8 300 f 2,400
225 f 0
3,506 f 0
300 e 0
4,000 m 0
200,000 {(1mm), v,w 0
300 f 0
1,500 m 0
60,000 | (1mm), v,w 0
160 m 0
625 j 0
7,872 f 0
2,000 v,W 0
870 j 0
90,000 m 0
50 w 0
2,540 f 0
2,400
Number Length  Cell Volume Reference Biovolume
1,130 (1tmm), f 0
1,130 (1mm), e 0
163 f 0
40 (1mm),w 0
382 f 0
2,000 w 0
80 (1tmm),w 0
100,000 | (1mm), w 0
30,000 (1mm), v 0
600 e 0
0
( | 500 | e 0
12,175

Gonium : measurements from Canter-Lund and Lund (1995), Biovolume calculated
using equation for prolate spheriod in Hillebrand (1999)




7/26/2011
Bot

Chlorophyta
Coelastrum
Cosmarium
Desmidium
Dictyosphaerium
Euastrum
Eudorina
Gloeocystis
Golenkinia
Gonium
Mougeotia
Micrasterias
One-celled small gm
Oocystis
Pandorina
Pediastrum
Scenedesmus
Selenastrum
Sm gm colonies
Sphaerocystis
Spirogyra
Spondylosium
Staurastrum
Synechocystis
Quadrigula
Volvox
Xanthidium
Totals

Euglenophyta
Euglena
Phacus
Trachelomonas

Totals

Pyrrhophyta
Ceratium
Closterium
Elakatothrix
Peridinium
Glenodinium
Totals

Chrysophyta
Chrysosphaerella
Cryptomonas
Dinobryon
Gymnodinium
Mallomonas

Sm bm colonies
Synura

"tiny bubbles"
Uroglena
Totals

N
Number

Length  Cell Volume Reference Biovolume Comments:

89

1,000

700

111

350,000

1,767

716

w

80

32,652

1,111

850,000

537

1,000

4,000

14,138

255

20

J|w|=wl<]|olo |3 ]| ]| =i3 |||

100,000

(1mm), e

716

500,000

(1 mm), m

950,000

(1mm), m

5,000

537

65,000

90,000

1,200

{33 |o

Number

Length

Cell Volume Reference

gooooooooooooooooooogoooooo

»

0

Biovolume

7,775

f

0

26,000

f

4,771

f

Number

Length

Cell Volume Reference

0
0
0

Biovolume

50,000

f

0

1,000

1,272

40,000

38,485

| | =n] =~

Number

Length Cell Volume Reference

OJOjO|O]|O

Biovolume

4,000

2,600

200

38,485

3,292

100,000

3,068

0.0233333

100,000

90,000




7126/2011

Bot
Bacillariophyta
Asterionella
Cavinula
Craticula
Cyclotella
Cymbella
Diatoma
Ellerbeckia
Epithemia
Fragilaria
Gomphonema
Gyrosigma
Melosira (Aulacoseira)
Meridion
Navicula
Pinnularia
Stephanodiscus
Surirella
Stauroneis
Synedra
Tabellaria
Totals

Cyanophyta
Anabaena
Anacystis
Aphanizomenon
Aphanocapsa
Gleotrichia
Gomphosphaeria
Merismopeida
Microcystis
Oscillatoria
Coelospharium
Totals

threads

All Phyla Totals

Number =
Length =

Cell Volume =
Biovolume =
w=Wetzel, 1975
f=Funk, 1974

N
Number Length  Cell Volume Reference Biovolume

350 w 0
5,000 0
3,000 m 0

18 300 f 5,400
225 f 0
3,506 f 0
300 e 0
4,000 m 0
200,000 | (1mm), v,w 0
300 f 0
1,500 m 0
60,000 |(1mm), v,w 0
160 m 0
625 j 0
7,872 f 0
2,000 v,W 0
870 j 0
90,000 m 0
50 w 0
2,540 f 0

5,400

Number Length Cell Volume Reference Biovolume

1,130 (tmm), f 0
1,130 (1mm), e 0
163 f 0
40 (1mm),w 0
382 f 0
2,000 w 0
80 (1mm),w 0
100,000 | (1mm), w 0
30,000 (1mm), v 0
600 e 0
0
| 500 | e 0

22,564

Number of cells or colonies per mL
Mean Iength or diameter of filaments or colonies (mm)
Volume of cell or colony (um?)
BioVolume (um®)/mL

m=measured (Hillebrand, 1999)

j=juul,
v=volienweider, 1974
e=estimate
Estimates:

Gonium : measurements from Canter-Lund and Lund (1995), Biovolume calculated
using equation for prolate spheriod in Hillebrand (1999)




8/9/2011
Bot

Chlorophyta
Coelastrum
Cosmarium
Desmidium
Dictyosphaerium
Euastrum
Eudorina
Gloeocystis
Golenkinia
Gonium
Mougeotia
Micrasterias
One-celled small gm
Oocystis
Pandorina
Pediastrum
Scenedesmus
Selenastrum
Sm gm colonies
Sphaerocystis
Spirogyra
Spondylosium
Staurastrum
Synechocystis
Quadrigula
Volvox
Xanthidium
Totals

Euglenophyta
Euglena
Phacus
Trachelomonas
Totals

Pyrrhophyta
Ceratium
Closterium
Elakatothrix
Pendinium
Glenodinium
Totals

Chrysophyta
Chrysosphaerella
Cryptomonas
Dinobryon
Gymnodinium
Mallomonas

Sm bm colonies
Synura

"tiny bubbles”
Uroglena
Totals

Biovolume Comments:

N
Number Length Cell Volume Reference
89 f 0
1,000 f 0
700 f 0
111 f 0
350,000 m 0
1,767 f 0
1 716 f 716
80 f 0
32,652 e 0
1,111 f 0
850,000 m 0
1 537 e 537
1,000 e 0
4,000 v 0
14,138 f 0
255 f 0
20 m 0
100,000 | (1mm), e 0
716 f 0
500,000 | (1 mm), m 0
950,000 | (1mm), m 0
5,000 f 0
537 e 0
65,000 m 0
90,000 m 0
1,200 f 0
1,253
Number Length  Cell Volume Reference Biovolume
1 7,775 f 7,775
26,000 f 0
4,771 f 0
7,775
Number Length Cell Volume Reference Biovolume
50,000 f 0
1,000 f 0
1,272 f 0
40,000 v 0
38,485 f 0]
0
Number Length  Cell Volume Reference Biovolume
4,000 m 0
2,600 f 0
200 f 0
38,485 f 0
3,292 f 0
100,000 (1mm), e 0
3,068 f 0
1 0.01 100,000 | (1mm), e 1,000
90,000 w,v 0
1,000




8/9/2011
Bot

Bacillariophyta
Asterionella
Cavinula
Craticula
Cyclotella
Cymbella
Diatoma
Ellerbeckia
Epithemia
Fragilaria
Gomphonema
Gyrosigma
Melosira (Aulacoseira)
Meridion
Navicula
Pinnularia

~ Stephanodiscus
Surirella
Stauroneis
Synedra
Tabellaria
Totals

Cyanophyta
Anabaena
Anacystis
Aphanizomenon
Aphanocapsa
Gleotrichia
Gomphosphaeria
Merismopeida
Microcystis
Oscillatoria
Coelospharnium
Totals

threads

All Phyla Totals

Number =
Length =

Cell Volume =
Biovolume =
w=Wetzel, 1975
f=Funk, 1974

N
Number Length  Cell Volume Reference Biovolume
350 w 0
5,000 0
3,000 m 0
10 300 f 3,000
225 f 0
3,506 f 0
300 e 0
4,000 m 0
1 0.03 200,000 | (1tmm), v,w} 6,000
300 f 0
1,500 m 0
60,000 | (1mm), vw 0
160 m 0
625 i 0
7,872 f 0
2,000 v, W 0
870 j 0
1 90,000 m 90,000
50 w 0
2,540 f 0
99,000
Number Length  Cell Volume Reference Biovolume
5 0.118 1,130 (1mm), f 667
1,130 (1mm), e 0
163 f 0
40 (1mm),w 0
382 f 0
2,000 w 0
80 (1mm),w 0
100,000 | (1mm), w 0
30,000 (1mm), v 0
600 e 0
667
| [ 50 | e | 0
109,695

Number of cells or colonies per mL

Mean length or diameter of filaments or colonies (mm)
Volume of cell or colony (um®)

BioVolume (um>)/mL

m=measured (Hillebrand, 1999)

JFjuul,
v=vollenweider, 1974
e=estimate
Estimates:

Gonium : measurements from Canter-Lund and Lund (1995), Biovolume calculated
using equation for prolate spheriod in Hillebrand (1999)




8/25/2011

Bot
Chlorophyta
Coelastrum
Cosmarium
Desmidium
Dictyosphaerium
Euastrum
Eudorina
Gloeocystis
Golenkinia
Gonium
Mougeotia
Micrastenias
One-celled small gm
Oocystis
Pandorina
Pediastrum
Scenedesmus
Selenastrum
Sm gm colonies
Sphaerocystis
Spirogyra
Spondylosium
Staurastrum
Synechocystis
Quadrigula
Volvox
Xanthidium
Totals

Euglenophyta
Euglena
Phacus
Trachelomonas
Totals

Pyrrhophyta
Ceratium
Closterium
Elakatothrix
Peridinium
Glenodinium
Totals

Chrysophyta
Chrysosphaerella
Cryptomonas
Dinobryon
Gymnodinium
Mallomonas

Sm bm colonies
Synura

"tiny bubbles”
Uroglena
Totals

N
Number Length  Cell Volume Reference Biovolume Comments:
89 f 0
1,000 f 0
700 f 0
111 f 0
350,000 m 0
1,767 f 0
1 716 f 716
80 f 0
32,652 e 0
1,111 f 0
850,000 m 0
537 e 0
1,000 e 0
4,000 v 0
14,138 f 0
255 f 0
20 m 0
100,000 (1mm), e 0
3 716 f 2,148
500,000 | (1 mm), m 0
950,000 | (1Tmm), m 0
5,000 f 0
537 e 0
65,000 m 0
90,000 m 0
1,200 f 0
2,864
Number Length Cell Volume Reference Biovolume
7,775 f 0
26,000 f 0
4,771 f 0
0
Number Length  Cell Volume Reference Biovolume
50,000 f 0
1,000 f 0
1,272 f 0
40,000 \ 0
38,485 f 0
0
Number Length  Cell Volume Reference Biovolume
4,000 m 0
2,600 f 0
200 f 0
38,485 f 0
2 3,292 f 6,584
100,000 | (1mm), e 0
3,068 f 0
4 0.01 100,000 | (1mm), e 4,000
90,000 ("AY 0




8/25/2011
Bot

Bacillariophyta
Asterionella
Cavinula
Craticula
Cyclotella
Cymbella
Diatoma
Ellerbeckia
Epithemia
Fragilaria
Gomphonema
Gyrosigma
Melosira (Aulacoseira)
Meridion
Navicula
Pinnularia
Stephanodiscus
Surirella
Stauroneis
Synedra
Tabellaria
Totals

Cyanophyta
Anabaena
Anacystis
Aphanizomenon
Aphanocapsa
Gleotrichia
Gomphosphaeria
Merismopeida
Microcystis
Oscillatoria
Coelospharium
Totals

threads

All Phyla Totals

Number =
Length =

Cell Volume =
Biovolume =
w=Wetzel, 1975
f=Funk, 1974

N
Number Length  Cell Volume Reference Biovolume
350 w 0
5,000 0
3,000 m 0
3 300 f 900
225 f 0
3,506 f 0
300 e 0
4,000 m 0
1 0.04 200,000 |(1mm),v,w] 8,000
300 f 0
1,500 m 0
60,000 | (1mm), v,w 0
160 m 0
625 j 0
7,872 f 0
2,000 v,W 0
870 j 0
1 90,000 m 90,000
50 w 0
2,540 f 0
98,900
Number Length  Cell Volume Reference Biovolume
1,130 (1mm), f 0
1,130 (1mm), e 0
163 f 0
40 (1mm),w 0
382 f 0
2,000 w 0
80 (1mm),w 0
100,000 | (1mm), w 0
30,000 (1mm), v 0
600 e 0
0
500 e [ 0 |
112,348

Number of cells or colonies per mL
Mean length or diameter of filaments or colonies (mm)
Volume of cell or colony (um?®)
BioVolume (um®)/mL

m=measured (Hillebrand, 1999)

Fuul,
v=vollenweider, 1974
e=estimate
Estimates:

Gonium : measurements from Canter-Lund and Lund (1995), Biovolume calculated
using equation for prolate spheriod in Hillebrand (1999)



9/15/2011

Bot
Chlorophyta
Coelastrum
Cosmarium
Desmidium
Dictyosphaerium
Euastrum
Eudorina
Gloeocystis
Golenkinia
Gonium
Mougeotia
Micrasterias
One-celled small gm
Oocystis
Pandornina
Pediastrum
Scenedesmus
Selenastrum
Sm gm colonies
Sphaerocystis
Spirogyra
Spondylosium
Staurastrum
Synechocystis
Quadrigula
Volvox
Xanthidium
Totals

Euglenophyta
Euglena
Phacus
Trachelomonas

Totals

Pyrrhophyta
Ceratium
Closterium
Elakatothrix
Peridinium
Glenodinium
Totals

Chrysophyta
Chrysosphaerella
Cryptomonas
Dinobryon
Gymnodinium
Mallomonas

Sm bm colonies
Synura

"tiny bubbles”
Uroglena
Totals

N
Number

Length

Cell Volume Reference Biovolume Comments:

89

f

1,000

700

111

350,000

1,767

716

~
(o2}

80

32,652

1,111

850,000

537

1,000

4,000

14,138

255

f
f
f
m
f
f
f
e
f
m
e
e
v
f
f

20

m

100,000

(1mm), e

716

f

500,000

(1 mm), m

950,000

(1mm), m

5,000

f

537

65,000

90,000

1,200

-3 i3 |

Number

Length

Cell Volume

Reference
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Biovolume

7,775

f

0

26,000

f

4,771

f

Number

Length

Cell Volume

Reference

0
0
0

Biovolume

50,000

f

0

1,000

1,272

40,000

38,485

| | ]

Number

Length

Cell Volume

Reference

[«] ko) K] fon ) K an)

Biovolume

4,000

0

2,600

200

38,485

3,292

100,000

3,068

100,000

90,000
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9/15/2011
Bot

Bacillariophyta
Asterionella
Cavinula
Craticula
Cyclotella
Cymbella
Diatoma
Ellerbeckia
Epithemia
Fragilaria
Gomphonema
Gyrosigma
Melosira (Aulacoseira)
Meridion
Navicula
Pinnulana
Stephanodiscus
Surirella
Stauroneis
Synedra
Tabellaria
Totals

Cyanophyta
Anabaena
Anacystis
Aphanizomenon
Aphanocapsa
Gleotrichia
Gomphosphaeria
Merismopeida
Microcystis
Oscillatoria
Coelospharium
Totals

threads

All Phyla Totals

Number =
Length =

Cell Volume =
Biovolume =
w=Wetzel, 1975
f=Funk, 1974

N
Number Length Cell Volume Reference Biovolume
3 350 w 1,050
5,000 0
3,000 m 0
2 300 f 600
225 f 0
3,506 { 0
300 e 0
4,000 m 0
200,000 [ (1mm), v,w 0
300 f 0
1,500 m 0
60,000 | (1mm), v,w 0
160 m 0
625 j 0
7,872 f 0
2,000 V,W 0
870 i 0
90,000 m 0
1 50 w 50
2,540 f 0
1,700
Number Length  Cell Volume Reference Biovolume
2 0.21 1,130 (1mm), f 475
1,130 (1mm), e 0
163 f 0
40 (1Tmm),w 0
382 f 0
2,000 w 0
80 (1mm),w 0
100,000 | (1mm), w 0
30,000 (1mm), v 0
600 e 0
475
[ 500 | e 0
2,891

Number of cells or colonies per mL
Mean length or diameter of filaments or colonies (mm)
Volume of cell or colony (um?®)

BioVolume (um®)/mL

m=measured (Hillebrand, 1999)

jFiuul,
v=volienweider, 1974
e=estimate
Estimates:

Gonium : measurements from Canter-Lund and Lund (1995), Biovolume calculated
using equation for prolate spheriod in Hillebrand (1999)




9/26/2011

Bot N
Chlorophyta Number Length  Cell Volume Reference Biovolume Comments:
Coelastrum 89 f 0
Cosmarium 1,000 f 0
Desmidium 700 f 0
Dictyosphaerium 111 f 0
Euastrum 350,000 m 0
Eudorina 1,767 f 0
Gloeocystis 716 f 0
Golenkinia 80 f 0
Gonium 32,652 e 0
Mougeotia 1,111 f 0
Micrasterias 850,000 m 0
One-celled small gm 537 e 0
Oocystis 1,000 e 0
Pandorina 4,000 v 0
Pediastrum 14,138 f 0
Scenedesmus 255 f 0
Selenastrum 20 m 0
Sm gm colonies 100,000 (1mm), e 0
Sphaerocystis 1 716 f 716
Spirogyra 500,000 (1 mm), m 0
Spondylosium 950,000 (1mm), m 0
Staurastrum 5,000 f 0
Synechocystis 537 e 0
Quadrigula 65,000 m 0
Volvox 90,000 m 0
Xanthidium 1,200 f 0
Totals 716
Euglenophyta Number Length  Cell Volume Reference Biovolume
Euglena 7,775 f 0
Phacus 26,000 f 0
Trachelomonas 4,771 f 0
Totals 0
Pyrrhophyta Number Length  Cell Volume Reference Biovolume
Ceratium 50,000 f 0
Closterium 1,000 f 0
Elakatothrix 1,272 f 0
Pendinium 40,000 v 0
Glenodinium 38,485 f 0
Totals 0
Chrysophyta Number Length  Cell Volume Reference Biovolume
Chrysosphaerella 4,000 m 0
Cryptomonas 2,600 f 0
Dinobryon 200 f 0
Gymnodinium 38,485 f 0
Mallomonas 3,292 | f 0
8m bm colonies 100,000 (1mm), e 0
Synura 3,068 f 0
"tiny bubbles” 1 0.01 100,000 (1Tmm), e 1,000
Uroglena 90,000 w,v 0

Totals 1,000



9/26/2011
Bot

Bacillariophyta
Asterionella
Cavinula
Craticula
Cyclotella
Cymbella
Diatoma
Ellerbeckia
Epithemia
Fragilaria
Gomphonema
Gyrosigma
Melosira (Aulacoseira)
Meridion
Navicula
Pinnularia
Stephanodiscus
Surirella
Stauroneis
Synedra
Tabellaria
Totals

Cyanophyta
Anabaena
Anacystis
Aphanizomenon
Aphanocapsa
Gleotrichia
Gomphosphaernia
Merismopeida
Microcystis
Oscillatoria
Coelospharium
Totals

threads

All Phyla Totals

Number =
Length =

Cell Volume =
Biovolume =
w=Wetzel, 1975
f=Funk, 1974

N
Number Length Cell Volume Reference Biovolume
5 350 w 1,750
5,000 0
3,000 m 0
6 300 f 1,800
225 f 0
3,506 f 0
300 e 0
4,000 m 0
200,000 |(1mm), vw 0
300 f 0
1,500 m 0
60,000 (1Tmm), v,w 0
160 m 0
625 i 0
7,872 f 0
2,000 v,W 0
870 j 0
90,000 m 0
3 50 w 150
2,540 f 0
3,700
Number Length  Cell Volume Reference Biovolume
1,130 (1mm), f 0
1,130 (1mm), e 0
163 f 0
40 (1Tmm),w 0
382 f 0
2,000 w 0
80 (1mm),w 0
100,000 (1mm), w 0
30,000 (1mm), v 0
600 e 0
0
| 500 e 0
5,416

Number of cells or colonies per mL

Mean length or diameter of filaments or colonies (mm)

Volume of cell or colony (um®)

BioVolume (ums)/mL

m=measured (Hillebrand, 1999)

jFiuul,
v=vollenweider, 1974
e=estimate
Estimates:

Gonium : measurements from Canter-Lund and Lund (1995), Biovolume calculated
using equation for prolate spheriod in Hillebrand (1999)




10/11/2011

Bot
Chiorophyta
Coelastrum
Cosmarnium
Desmidium
Dictyosphaerium
Euastrum
Eudorina
Gloeocystis
Golenkinia
Gonium
Mougeotia
Micrasterias
One-celled small gm
Oocystis
Pandorina
Pediastrum
Scenedesmus
Selenastrum
Sm gm colonies
Sphaerocystis
Spirogyra
Spondylosium
Staurastrum
Synechocystis
Quadrigula
Volvox
Xanthidium
Totals

Euglenophyta
Euglena
Phacus
Trachelomonas

Totals

Pyrrhophyta
Ceratium
Closterium
Elakatothrix
Peridinium
Glenodinium
Totals

Chrysophyta
Chrysosphaerella
Cryptomonas
Dinobryon
Gymnodinium
Mallomonas

Sm bm colonies
Synura

"tiny bubbles”
Uroglena
Totals

N
Number

Length

Cell Volume Reference Biovolume Comments:

89

0

1,000

700

111

350,000

1,767

716

= O|O|O|O|O

-
D

80

32,652

1,111

850,000

537

1,000

4,000

14,138

255

20

J|wi=n|<io|@®[S]|w|0|[n]=][3|]n]|s]=

100,000

(1mm), e

716

500,000

(1 mm), m

950,000

(1mm), m

5,000

o

537

65,000

90,000

1,200

B AR

oooogoooooooooooooo

Number

Length

Cell Volume

Reference

o
~
-
[+2]

Biovolume

7,775

f

0

26,000

f

4,771

f

Number

Length

Cell Volume

Reference

0
0
0

Biovolume

50,000

f

0

1,000

1,272

40,000

38,485

- | =]

Number

Length

Cell Volume

Reference

Ojo|o|olo

Biovolume

4,000

o

2,600

200

38,485

3,292

100,000

3,068

100,000

90,000

OJO|O|0O|C|O|O|0|O




10/11/2011
Bot

Bacillariophyta
Asterionella
Cavinula
Craticula
Cyclotella
Cymbella
Diatoma
Ellerbeckia
Epithemia
Fragilaria
Gomphonema
Gyrosigma
Melosira (Aulacoseira)
Meridion
Navicula
Pinnularia
Stephanodiscus
Surirella
Stauroneis
Synedra
Tabellaria
Totals

Cyanophyta
Anabaena
Celeospharium
Aphanizomenon
Aphanocapsa
Gleotrichia
Gomphosphaeria
Merismopeida
Microcystis
Oscillatona
Coelospharium
Totals

threads

All Phyla Totals

Number =
Length =

Cell Volume =
Biovolume =
w=Wetzel, 1975
f=Funk, 1974

N
Number Length  Cell Volume Reference Biovolume
6 ' 350 w 2,100
5,000 0
3,000 m 0
300 f 0
225 f 0
3,506 f 0
300 e 0
4,000 m 0
200,000 | (1mm), v,w 0
300 f 0
1,500 m 0
60,000 |[(1mm), v,w 0
160 m 0
625 j 0
7,872 f 0
2,000 v,W 0
870 j 0
90,000 m 0
1 50 w 50
2,540 f 0
2,150
Number Length  Cell Volume Reference Biovolume

1,130 (1mm), f 0
1,130 (1imm), e 0
163 f 0
40 (1mm),w 0
382 f 0
2,000 w 0
80 (1mm),w 0
100,000 | (1mm), w 0
30,000 (1mm), v 0
600 e 0
0
| 500 | e | 0
7,86

Number of cells or colonies per mL
Mean length or diameter of filaments or colonies (mm)
Volume of cell or colony (um®)

BioVolume (um®)/mL

m=measured (Hillebrand, 1999)

Fuul,
v=vollenweider, 1974
e=estimate
Estimates:

Gonium : measurements from Canter-Lund and Lund (1995), Biovolume calculated
using equation for prolate spheriod in Hillebrand (1999)




11/3/2011

Bot
Chlorophyta
Coelastrum
Cosmarium
Desmidium
Dictyosphaerium
Euastrum
Eudorina
Gloeocystis
Golenkinia
Gonium
Mougeotia
Micrasterias
One-celled small gm
Oocystis
Pandorina
Pediastrum
Scenedesmus
Selenastrum
Sm gm colonies
Sphaerocystis
Spirogyra
Spondylosium
Staurastrum
Synechocystis
Quadrigula
Volvox
Xanthidium
Totals

Euglenophyta
Euglena
Phacus
Trachelomonas

Totals

Pyrrhophyta
Ceratium
Closterium
Elakatothrix
Peridinium
Glenodinium
Totals

Chrysophyta
Chrysosphaerella
Cryptomonas
Dinobryon
Gymnodinium
Mallomonas

Sm bm colonies
Synura

"tiny bubbles”
Uroglena
Totals

N
Number Length Cell Volume Reference Biovolume Comments:
89 f 0
1,000 f 0
700 f 0
111 f 0
350,000 m 0
1,767 f 0
716 f 0
80 f 0
32,652 e 0
1,111 f 0
850,000 m 0
537 e 0
1,000 e 0
4,000 v 0
14,138 f 0
255 f 0
20 m 0
100,000 | (1mm), e 0
716 f 0
500,000 | (1 mm), m 0
950,000 | (1mm), m 0
5,000 f 0
537 e 0
65,000 m 0
90,000 m 0
1,200 f 0
0
Number Length  Cell Volume Reference Biovolume
7,775 f 0
26,000 f 0
4,771 f 0
0
Number Length  Cell Volume Reference Biovolume
50,000 f 0
1,000 f 0
1,272 f 0
40,000 v 0
38,485 f 0
0
Number Length  Cell Volume Reference Biovolume
4,000 m 0
2,600 f 0
200 f 0
38,485 f 0
3,292 f 0
100,000 | (1mm), e 0
3,068 f 0
5 100,000 | (1mm), e 0
90,000 A% 0
0




11/3/2011
Bot

Bacillariophyta
Asterionella
Cavinula
Craticula
Cyclotella
Cymbella
Diatoma
Ellerbeckia
Epithemia
Fragilaria
Gomphonema
Gyrosigma
Melosira (Aulacoseira)
Meridion
Navicula
Pinnularia
Stephanodiscus
Surirella
Stauroneis
Synedra
Tabellaria
Totals

Cyanophyta
Anabaena
Celeospharium
Aphanizomenon
Aphanocapsa
Gleotrichia
Gomphosphaeria
Merismopeida
Microcystis
Oscillatoria
Coelospharium
Totals

threads

All Phyla Totals

Number =
Length =

Cell Volume =
Biovolume =
w=Wetzel, 1975
f=Funk, 1974

N
Number Length  Cell Volume Reference Biovolume

2 350 w 700
5,000 0
3,000 m 0

3 300 f 900
225 f 0
3,506 f 0
300 e 0
4,000 m 0
200,000 | (1mm), v,w 0
300 f 0
1,500 m 0
60,000 | (1mm), v,w 0
160 m 0
625 j 0
7,872 f 0
2,000 A 0
870 j 0
90,000 m 0
50 w 0
2,540 f 0

1,600
Number Length Cell Volume Reference Biovolume

2 0.1 1,130 (1mm), f 249
1,130 (1mm), e 0
163 f 0
40 (1mm),w 0
382 f 0
2,000 w 0
80 (1mm),w 0
100,000 | (1mm), w 0
30,000 (1mm), v 0
600 e 0

249
| 500 | e 0

1,849

Number of cells or colonies per mL
Mean Iength or diameter of filaments or colonies (mm)
Volume of cell or colony (um®)

BioVolume (um®/mL

m=measured (Hillebrand, 1999)

jFudl,
v=vollenweider, 1974
e=estimate
Estimates:

Gonium : measurements from Canter-Lund and Lund (1995), Biovolume calculated
using equation for prolate spheriod in Hillebrand (1999)




2011 Loon Mid Site (Top) Phytoplankton Biovolume

5/25/2011
Chlorophyta
Coelastrum
Cosmanum
Desmidium
Dictyosphaenum
Euastrum
Eudornina
Gloeocystis
Golenkinia
Gonium
Mougeotfia
Micrasterias
One-celled small gm
Oocyctis
Pandorina
Pediastrum
Scenedesmus
Selenastrum
Sm gm colonies
Sphaerocystis
Spirogyra
Spondylosium
Staurastrum
Synechocystis
Quadrigula
Tetraodon
Volvox
Xanthidium
Totals

Euglenophyta
Euglena
Phacus
Trachelomonas

Totals

Pyrrhophyta
Ceratium
Closterium
Elakatothrix
Peridinium
Glenodinium
Totals

Chrysophyta
Chrysosphaerella
Cryptomonas
Dinobryon
Gymnodinium
Mallomonas

Sm bm colonies
Synura

“tiny bubbles”
Uroglena
Totals

Top
Number

M
Length

Cell Volume

Reference

Biovolume

89

1,000

700

111

350,000

1,767

716

E-N
wOOOOOO

-
N

80

32,652

1,111

850,000

537

1,000

4,000

14,138

255

20

J|w|=wl<|ojo|S|@ ||| 3 ]|

100,000

(1mm), e

716

500,000

(1 mm), m

950,000

(1mm), m

5,000

o
o

537

65,000

250

90,000

1,200

|33 |®

ooooogoooooooooooooo

Number

Length

Cell Volume

Reference

6,

»
©
N

Biovolume

7,775

f

0

26,000

f

4,771

f

Number

Length

Cell Volume

Reference

0
0
0

Biovolume

50,000

f

0

1,000

0

1,272

3,816

40,000

40,000

38,485

i< [~

0

Number

Length

Cell Volume

Reference

43,816

Biovolume

4,000

0

2,600

200

38,485

3,292

100,000

3,068

100,000

90,000

(=] [l {e]ia] o] o] {e] o} o)

Comments:



5/25/2011

Top
Bacillariophyta
Asterionella
Cavinula
Craticula
Cyclotella
Cymbella
Diatoma
Ellerbeckia
Epithemia
Fragilaria
Gomphonema
Gyrosigma
Melosira (Aulacoseira)
Meridion
Navicula
Pinnularia
Stephanodiscus
Surirella
Stauroneis
Synedra
Tabellania
Totals

Cyanophyta
Anabaena
Anacystis
Aphanizomenon
Aphanocapsa
Gleotrichia
Gomphosphaeria
Merismopeida
Microcystis
Oscillatoria
Coelospharium
Totals

threads

All Phyla Totals

Number =
Length =

Cell Volume =
Biovolume =

w=Wetzel, 1975
f=Funk, 1974

M
Number Length Cell Volume  Reference Biovolume
350 w 0
5,000 0
3,000 m 0
45 300 f 13,500
225 f 0
3,506 f 0
300 e 0
4,000 m 0
200,000 (1mm), v,w 0
300 f 0
1,500 m 0
60,000 (1Tmm), v,w 0
160 m 0
625 j 0
7,872 f 0
2,000 V,W 0
870 j 0
1 90,000 m 90,000
50 w 0
2,540 f 0
103,500
Number Length Cell Volume  Reference Biovolume
1,130 (1mm), f 0
1,130 (1mm), e 0
163 f 0
40 (1mm),w 0
382 f 0
2,000 w 0
80 (1mm),w 0
100,000 (1mm), w 0
30,000 (1mm), v 0
540 e 0
0
500 e 0
153,748

Number of cells or colonies per mL

Mean length or diameter of filaments or colonies (mm)
Volume of cell or colony (um®)

BioVolume (um®)/mL

m=measured (Hillebrand, 1999)

jFiuul,
v=vollenweider, 1974
e=estimate
Estimates:

Gonium : measurements from Canter-Lund and Lund (1995), Biovolume calculated
using equation for prolate spheriod in Hillebrand (1999)



6/7/2011
Chlorophyta
Coelastrum
Cosmarium
Desmidium
Dictyosphaerium
Euastrum
Eudornina
Gloeocystis
Golenkinia
Gonium
Mougeofia
Micrasterias
One-celled small gm
Oocyctis
Pandorina
Pediastrum
Scenedesmus
Selenastrum
Sm gm colonies
Sphaerocystis
Spirogyra
Spondylosium
Staurastrum
Synechocystis
Quadrigula
Tetraodon
Volvox
Xanthidium
Totals

Euglenophyta
Euglena
Phacus
Trachelomonas

Totals

Pyrrhophyta
Ceratium
Closterium
Elakatothrix
Peridinium
Glenodinium
Totals

Chrysophyta
Chrysosphaerella
Cryptormonas
Dinobryon
Gymnodinium
Mallomonas

Sm bm colonies
Synura

"tiny bubbles”
Uroglena
Totals

Top M
Number Length Cell Volume  Reference Biovolume
89 f 0
1,000 f 0
700 f 0
111 f 0
350,000 m 0
1,767 f 0
18 716 f 12,888
80 f 0
32,652 e 0
1,111 f 0
850,000 m 0
1 537 e 537
1,000 e 0
4,000 v 0
14,138 f 0
255 f 0
20 m 0
100,000 (1mm), e 0
7 716 f 5,012
500,000 (1 mm), m 0
950,000 (1mm), m 0
1 5,000 f 5,000
537 e 0
65,000 m 0
250 w 0
90,000 m 0
1,200 f 0
23,437
Number  Length Cell Volume  Reference Biovolume
7,775 f 0
26,000 f 0
4,771 f 0
0
Number  Length Cell Volume  Reference Biovolume
50,000 f 0
1,000 f 0
2 1,272 f 2,544
40,000 v 0
38,485 f 0
2,544
Number  Length Cell Volume = Reference Biovolume
4,000 m 0
2,600 f 0
200 f 0
38,485 f 0
3,292 f 0
100,000 (1mm), e 0
3,068 f 0
2 0.01 100,000 (1mm), e 2,000
90,000 W,V 0

2,000

Comments:



6/7/2011

Top
Bacillariophyta
Asterionella
Cavinula
Craticula
Cyclotella
Cymbella
Diatoma
Ellerbeckia
Epithemia
Fragilaria
Gomphonema
Gyrosigma
Melosira (Aulacoseira)
Meridion
Navicula
Pinnularia
Stephanodiscus
Surirella
Stauroneis
Synedra
Tabellaria
Totals

Cyanophyta
Anabaena
Anacystis
Aphanizomenon
Aphanocapsa
Gleotrichia
Gomphosphaeria
Merismopeida
Microcystis
Oscillatoria
Coelospharium
Totals

threads

All Phyla Totals

Number =
Length =

Cell Volume =
Biovolume =

w=Wetzel, 1975
f=Funk, 1974

M
Number  Length Cell Volume  Reference Biovolume
27 350 w 9,450
5,000 0
3,000 m 0
53 300 f 15,900
225 f 0
3,506 f 0
300 e 0
4,000 m 0
200,000 (1mm), v,w 0
300 f 0
1,500 m 0
60,000 (1mm), v,w 0
160 m 0
625 j 0
7,872 f 0
1 2,000 v,W 2,000
870 j 0
90,000 m 0
50 w 0
2,540 f 0
27,350
Number Length Cell Volume  Reference Biovolume
1 0.02 1,130 (1mm), f 23
1,130 (1mm), e 0
163 f 0
40 (1mm),w 0
382 f 0
2,000 w 0
80 (1mm),w 0
100,000 (1Tmm), w 0
30,000 (1mm), v 0
540 e 0
23
500 e 0
55,354

Number of cells or colonies per mL

Mean length or diameter of filaments or colonies (mm)
Volume of cell or colony (um®)

BioVolume (um®/mL

m=measured (Hillebrand, 1999)

Fjuul,
v=vollenweider, 1974
e=estimate
Estimates:

Gonium : measurements from Canter-Lund and Lund (1995), Biovolume calculated
using equation for prolate spheriod in Hillebrand (1999)




6/2712011
Chiorophyta
Coelastrum
Cosmarium
Desmidium
Dictyosphaerium
Euastrum
Eudorina
Gloeocystis
Golenkinia
Gonium
Mougeotia
Micrasterias
One-celled small gm
QOocyctis
Pandorina
Pediastrum
Scenedesmus
Selenastrum
Sm gm colonies
Sphaerocystis
Spirogyra
Spondylosium
Staurastrum
Synechocystis
Quadrigula
Tetraodon
Volvox
Xanthidium
Totals

Euglenophyta
Euglena
Phacus
Trachelomonas

Totals

Pyrrhophyta
Ceratium
Closterium
Elakatothrix
Penidinium
Glenodinium
Totals

Chrysophyta
Chrysosphaerella
Cryptomonas
Dinobryon
Gymnodinium
Mallomonas

Sm bm colonies
Synura

"tiny bubbles”
Uroglena
Totals

Top M
Number  Length Cell Volume  Reference Biovolume
89 f 0
1,000 f 0
700 f 0
111 f 0
350,000 m 0
1,767 f 0
4 716 f 2,864
80 f 0
32,652 e 0
1,111 f 0
850,000 m 0
537 e 0
1,000 e 0
4,000 v 0
14,138 f 0
255 f 0
20 m 0
100,000 (1fmm), e 0
12 716 f 8,592
500,000 (1 mm), m 0
950,000 (1Tmm), m 0
6 5,000 f 30,000
537 e 0
65,000 m 0
4 250 w 1,000
90,000 m 0
1,200 f 0]
42,456
Number Length Cell Volume  Reference Biovolume
7,775 f 0
26,000 f 0
4,771 f 0
0
Number  Length Cell Volume  Reference Biovolume
50,000 f 0
1,000 f 0
2 1,272 f 2,544
40,000 v 0
38,485 f 0
2,544
Number  Length Cell Volume  Reference Biovolume
4,000 m 0
2,600 f 0
54 200 f 10,800
38,485 f 0
3,292 f 0
100,000 (Tmm), e 0
3,068 f 0
39 0.01 100,000 (1mm), e 39,000
90,000 A 0
49,800

Comments:



6/27/2011

Top
Bacillariophyta
Asterionella
Cavinula
Craticula
Cyclotella
Cymbella
Diatoma
Ellerbeckia
Epithemia
Fragilaria
Gomphonema
Gyrosigma
Melosira (Aulacoseira)
Meridion
Navicula
Pinnularia
Stephanodiscus
Surirella
Stauroneis
Synedra
Tabellaria
Totals

Cyanophyta
Anabaena
Celeospharium
Aphanizomenon
Aphanocapsa
Gleotrichia
Gomphosphaeria
Merismopeida
Microcystis
Oscillatoria
Coelospharnium
Totals

threads

All Phyla Totals

Number =
Length =

Cell Volume =
Biovolume =

w=Wetzel, 1975
f=Funk, 1974

M
Number Length Cell Volume  Reference Biovolume
350 w 0
5,000 0
3,000 m 0
11 300 f 3,300
225 f 0
3,506 f 0
300 e 0
4,000 m 0
4 0.055 200,000 (1mm), v,w 44 000
300 f 0
1,500 m 0
60,000 (1mm), v,w 0
160 m 0
625 j 0
7,872 f 0
3 2,000 V,W 6,000
870 j 0
90,000 m 0
50 w 0
2,540 f 0
53,300
Number  Length Cell Volume  Reference Biovolume
1 0.1 1,130 (1mm), f 113
1,130 (1mm), e 0
163 f 0
40 (Tmm),w 0
382 f 0
2,000 w 0
80 (1mm),w 0
100,000 (1mm), w 0
30,000 (tmm), v 0
600 e 0
113
500 e 0
148,213

Number of cells or colonies per mL
Mean length or diameter of filaments or colonies (mm)

Volume of cell or colony (um®)

BioVolume (um®)/mL

m=measured (Hillebrand, 1999)

Fjuul,
v=volienweider, 1974
e=estimate
Estimates:

Gonium : measurements from Canter-Lund and Lund (1995), Biovolume calculated
using equation for prolate spheriod in Hillebrand (1999)




711212011
Chlorophyta
Coelastrum
Cosmarium
Desmidium
Dictyosphaerium
Euastrum
Eudorina
Gloeocystis
Golenkinia
Gonium
Mougeotia
Micrasterias
One-celled small gm
Oocyctis
Pandorina
Pediastrum
Scenedesmus
Selenastrum
Sm gm colonies
Sphaerocystis
Spirogyra
Spondylosium
Staurastrum
Synechocystis
Quadrigula
Tetraodon
Volvox
Xanthidium
Totals

Euglenophyta
Euglena
Phacus
Trachelomonas

Totals

Pyrrhophyta
Ceratium
Closterium
Elakatothrix
Pendinium
Glenodinium
Totals

Chrysophyta
Chrysosphaerella
Cryptomonas
Dinobryon
Gymnodinium
Mallomonas

Sm bm colonies
Synura

"tiny bubbles”
Uroglena
Totals

Top M
Number Length Cell Volume  Reference Biovolume
89 f 0
1,000 f 0
700 f 0
111 f 0
350,000 m 0
1,767 f 0
2 716 f 1,432
80 f 0
32,652 e 0
1,111 f 0
850,000 m 0
537 e 0
1,000 e 0
4,000 v 0
14,138 f 0
255 f 0
20 m 0
100,000 (1mm), e 0
4 716 f 2,864
500,000 (1mm), m 0
950,000 (1mm), m 0
5,000 f 0
537 e 0
3 65,000 m 195,000
250 w 0
90,000 m 0
1,200 f 0]
199,296
Number  Length Cell Volume  Reference Biovolume
7,775 f 0
26,000 f 0
4,771 f 0
0
Number  Length Cell Volume  Reference Biovolume
50,000 f 0
1,000 f 0
1,272 f 0
40,000 v 0
38,485 f 0
0
Number  Length Cell Volume = Reference Biovolume
4,000 m 0
2,600 f 0
44 200 f 8,800
38,485 f 0
1 3,292 f 3,292
100,000 (imm), e 0
3,068 f 0
14 0.01 100,000 (1mm), e 14,000
90,000 w,v 0
26,092

Comments:



711212011
Top

Bacillariophyta
Asterionella
Cavinula
Craticula
Cyclotella
Cymbella
Diatoma
Ellerbeckia
Epithemia
Fragilaria
Gomphonema
Gyrosigma
Melosira (Aulacoseira)
Meridion
Navicula
Pinnularia
Stephanodiscus
Surirella
Stauroneis
Synedra
Tabellaria
Totals

Cyanophyta
Anabaena
Anacystis
Aphanizomenon
Aphanocapsa
Gleotrichia
Gomphosphaeria
Merismopeida
Microcystis
Oscillatoria
Coelospharium
Totals

threads

All Phyla Totals

Number =
Length =

Cell Volume =
Biovolume =

w=Wetzel, 1975
f=Funk, 1974

M
Number  Length Cell Volume  Reference Biovolume
350 w 0
5,000 0
3,000 m 0
1 300 f 300
225 f 0
3,506 f 0
300 e 0
4,000 m 0
200,000 (1mm), v,w 0
300 f 0
1,500 m 0
60,000 (1mm), v,w 0
160 m 0
625 i 0
7,872 f 0
2,000 V,W 0
870 j 0
1 90,000 m 90,000
50 w 0
1 2,540 f 2,540
92,840
Number  Length Cell Volume  Reference Biovolume
1,130 (1mm), f 0
1,130 (1mm), e 0
163 f 0
40 (1mm),w 0
382 f 0
2,000 w 0
80 (1mm),w 0
100,000 (1mm), w 0
30,000 (1mm), v 0
600 e 0
0
500 e 0
318,228

Number of cells or colonies per mL

Mean length or diameter of filaments or colonies (mm)
Volume of cell or colony (um®)

BioVolume (um®)/mL

m=measured (Hillebrand, 1999)

jFjuul,
v=vollenweider, 1974
e=estimate
Estimates:

Gonium : measurements from Canter-Lund and Lund (1995), Biovolume calculated
using equation for prolate spheriod in Hiliebrand (1999)



7/26/2011
Chiorophyta
Coelastrum
Cosmarium
Desmidium
Dictyosphaerium
Euastrum
Eudorina
Gloeocystis
Golenkinia
Gonium
Mougeotia
Micrasterias
One-celled small gm
Oocyctis
Pandorina
Pediastrum
Scenedesmus
Selenastrum
Sm gm colonies
Sphaerocystis
Spirogyra
Spondylosium
Staurastrum
Synechocystis
Quadrigula
Tetraodon
Volvox
Xanthidium
Totals

Euglenophyta
Euglena
Phacus
Trachelomonas

Totals

Pyrrhophyta
Ceratium
Closterium
Elakatothrix
Peridinium
Glenodinium
Totals

Chrysophyta
Chrysosphaerella
Cryptomonas
Dinobryon
Gymnodinium
Mallomonas

Sm bm colonies
Synura

"tiny bubbles”
Uroglena
Totals

Top
Number

Length

Cell Volume

Reference

Biovolume

89

1,000

700

111

350,000

1,767

716

o] olo
Klo|o|eje

»
X

80

32,652

1,111

850,000

537

1,000

4,000

14,138

255

20

Jl=w|=w|<lo|o T |0 ]|]]]|3 |||

100,000

(1mm), e

13

716

o

500,000

(1 mm), m

950,000

(1mm), m

5,000

o

537

ogoogooooooooooo

65,000

o)}
o
©
o
o

250

90,000

oo

1,200

~|3|g|3|® ]|

0

Number

Length

Cell Volume

Reference

82,172

Biovolume

7,775

f

0

26,000

f

4,771

f

Number

Length

Cell Volume

Reference

0
0
0

Biovolume

50,000

f

1,000

1,272

40,000

38,485

f
f
v
f

Number

Length

Cell Volume

Reference

[=] Yol (o} o] a] (o]

Biovolume

4,000

0

2,600

0

200

200

38,485

3,292

100,000

3,068

100,000

90,000

QIO|Cio|O|C

200

Comments:



7/26/2011

Top
Bacillariophyta
Asterionella
Cavinula
Craticula
Cyclotella
Cymbella
Diatoma
Ellerbeckia
Epithemia
Fragilaria
Gomphonema
Gyrosigma
Melosira (Aulacoseira)
Meridion
Navicula
Pinnulana
Stephanodiscus
Surirella
Stauroneis
Synedra
Tabellaria
Totals

Cyanophyta
Anabaena
Anacystis
Aphanizomenon
Aphanocapsa
Gleotrichia
Gomphosphaernia
Merismopeida
Microcystis
Oscillatoria
Coelospharium
Totals

threads

All Phyla Totals

Number =
Length =

Cell Volume =
Biovolume =

w=Wetzel, 1975
f=Funk, 1974

M
Number  Length Cell Volume  Reference Biovolume
350 w 0
5,000 0
3,000 m 0
2 300 f 600
225 f 0
3,506 f 0
300 e 0
4,000 m 0
1 0.02 200,000 (1mm), v,w 4,000
300 f 0
1,500 m 0
60,000 (1Imm), v,w 0
160 m 0
625 j 0
7,872 f 0
2,000 A 0
870 j 0
1 90,000 m 90,000
50 w 0
2,540 f 0
94,600
Number  Length Cell Volume Reference Biovolume
1,130 (1mm), f 0
1,130 (1Tmm), e 0
163 f 0
40 (1mm),w 0
382 f 0
2,000 w 0
80 (1mm),w 0
100,000 (1mm), w 0
30,000 (1mm), v 0
540 e 0
0
500 e 0
176,972

Number of cells or colonies per mL

Mean length or diameter of filaments or colonies (mm)
Volume of cell or colony (pms)

BioVolume (um®)/mL

m=measured (Hillebrand, 1999)

jFjuul,
v=vollenweider, 1974
e=estimate
Estimates:

Gonium : measurements from Canter-Lund and Lund (1995), Biovolume calculated
using equation for prolate spheriod in Hillebrand (1999)



8/9/2011
Chlorophyta
Coelastrum
Cosmarium
Desmidium
Dictyosphaerium
Euastrum
Eudorina
Gloeocystis
Golenkinia
Gonium
Mougeotia
Micrasterias
One-celled small gm
Oocyctis
Pandorina
Pediastrum
Scenedesmus
Selenastrum
Sm gm colonies
Sphaerocystis
Spirogyra
Spondylosium
Staurastrum
Synechocystis
Quadrigula
Tetraodon
Volvox
Xanthidium
Totals

Euglenophyta
Euglena
Phacus
Trachelomonas

Totals

Pyrrhophyta
Ceratium
Closterium
Elakatothrix
Peridinium
Glenodinium
Totals

Chrysophyta
Chrysosphaerella
Cryptomonas
Dinobryon
Gymnodinium
Mallomonas

Sm bm colonies
Synura

“tiny bubbles”
Uroglena
Totals

Top
Number

Length

Cell Volume

Reference

Biovolume

89

0

1,000

0

700

0

111

111

350,000

(=]

1,767

716

80

32,652

1,111

850,000

537

1,000

4,000

14,138

255

20

S|=w|=wj<|ojo S0 |n]n]]|3||=]-]=

100,000

(1mm), e

[s]le] e} {a] [a] o] o] jo] (o] (o] (o] o] [o]

30

716

N
—
n
)
[en]

500,000

(1 mm), m

950,000

(1mm), m

5,000

o
=]

537

65,000

250

90,000

1,200

—-|3[2|3|® ]|

ooooogoo

Number

Length

Cell Volume

Reference

26,591

Biovolume

7,775

f

0

26,000

f

4,771

f

Number

Length

Cell Volume

Reference

0
0
0

Biovolume

50,000

f

0

1,000

1,272

40,000

38,485

Bt - Y

Number

Length

Cell Volume

Reference

ojo|o|olo

Biovolume

4,000

o

2,600

200

38,485

3,292

100,000

3,068

100,000

90,000

[~] [=] {o] o} [o] {e] [a] o] {e)]

Comments:



8/9/2011

Top
Bacillariophyta
Asterionella
Cavinula
Craticula
Cyclotella
Cymbella
Diatoma
Ellerbeckia
Epithemia
Fragilaria
Gomphonema
Gyrosigma
Melosira (Aulacoseira)
Meridion
Navicula
Pinnularia
Stephanodiscus
Surirella
Stauroneis
Synedra
Tabellaria
Totals

Cyanophyta
Anabaena
Anacystis
Aphanizomenon
Aphanocapsa
Gleotrichia
Gomphosphaeria
Merismopeida
Microcystis
Oscillatoria
Coelospharium
Totals

threads

All Phyla Totals

Number =
Length =

Cell Volume =
Biovolume =

- w=Wetzel, 1975
f=Funk, 1974

M
Number  Length Cell Volume  Reference Biovolume
350 W 0
5,000 0
3,000 m 0
4 300 f 1,200
1 225 f 225
3,506 f 0
300 e 0
4,000 m 0
200,000 (1Imm), v,w 0
300 f 0
1,500 m 0
60,000 (1mm), v,w 0
160 m 0
1 625 j 625
7,872 f 0
2,000 AT 0
870 i 0
90,000 m 0
50 w 0
2,540 f 0
2,050
Number Length Cell Volume  Reference Biovolume
2 0.34 1,130 (1mm), f 768
1,130 (1fmm), e 0
163 f 0
40 (1mm),w 0
382 f 0
2,000 w 0
80 (1mm),w 0
100,000 (1mm), w 0
30,000 (1mm), v 0
540 e 0
768
500 e 0
29,409

Number of cells or colonies per mL

Mean length or diameter of filaments or colonies (mm)
Volume of cell or colony (um®)

BioVolume (um®/mL

m=measured (Hillebrand, 1999)

iFuul,

v=volienweider, 1974
=estimate

Estimates:

Gonium : measurements from Canter-Lund and Lund (1995), Biovolume caiculated
using equation for prolate spheriod in Hillebrand (1999)



8/25/2011
Chlorophyta
Coelastrum
Cosmanum
Desmidium
Dictyosphaerium
Euastrum
Eudorina
Gloeocystis
Golenkinia
Gonium
Mougeotia
Micrasterias

One-celled small gm

Oocyctis
Pandorina
Pediastrum
Scenedesmus
Selenastrum
Sm gm colonies
Sphaerocystis
Spirogyra
Spondylosium
Staurastrum
Synechocystis
Quadrigula
Tetraodon
Volvox
Xanthidium
Totals

Euglenophyta
Euglena
Phacus
Trachelomonas

Totals

Pyrrhophyta
Ceratium
Closterium
Elakatothrix
Peridinium
Glenodinium
Totals

Chrysophyta
Chrysosphaerella
Cryptomonas
Dinobryon
Gymnodinium
Mallomonas

Sm bm colonies
Synura

"tiny bubbles"
Uroglena
Totals

Top
Number

Length

Cell Volume

Reference

Biovolume

89

1,000

700

111

350,000

1,767

716

-
N

80

32,652

1,111

850,000

537

1,000

4,000

14,138

255

|-l |o|o|S |0 ||| ]|

20

3

100,000

(1mm), e

ooooooooooogoooooo

21

716

-
o
o
W
[e2}

500,000

(1 mm), m

950,000

(1mm), m

5,000

537

65,000

250

90,000

o|ojo|o|o|o|o

1,200

—-~|3|g|3|e

(=}

Number

Length

Cell Volume

Reference

16,468

Biovolume

7,775

f

0

26,000

f

4,771

f

Number

Length

Cell Volume

Reference

0
0
0

Biovolume

50,000

f

0

1,000

1,272

40,000

38,485

f
f
v
f

Number

Length

Cell Volume

Reference

[=] =} {a][a] (]

Biovolume

4,000

0

2,600

200

38,485

3,292

100,000

3,068

0
0
0
0
0
0

0.01

100,000

4,000

90,000

0

4,000

Comments:



8/25/2011

Top
Bacillariophyta
Asterionella
Cavinula
Craticula
Cyclotella
Cymbella
Diatoma
Ellerbeckia
Epithemia
Fragilaria
Gomphonema
Gyrosigma
Melosira (Aulacoseira)
Meridion
Navicula
Pinnularia
Stephanodiscus
Surirella
Stauroneis
Synedra
Tabellaria
Totals

Cyanophyta
Anabaena
Anacystis
Aphanizomenon
Aphanocapsa
Gleotrichia
Gomphosphaeria
Merismopeida
Microcystis
Oscillatoria
Coelospharium
Totals

threads

All Phyla Totals

. Number =
Length =

Cell Volume =
Biovolume =

w=Wetzel, 1975
f=Funk, 1974

M
Number  Length Cell Volume  Reference Biovolume
350 w 0
5,000 0
3,000 m 0
5 300 f 1,500
225 f 0
3,506 f 0
300 e 0
4,000 m 0
200,000 (1mm), v,w 0
300 f 0
1,500 m 0
60,000 (1mm), v.w 0
160 m 0
625 j 0
7,872 f 0
2,000 V,W 0
870 j 0
90,000 m 0
50 w 0
2,540 f 0
1,500
Number Length Cell Volume  Reference Biovolume
1,130 (1mm), f 0
1,130 (1mm), e 0
163 f 0
40 (1mm),w 0
382 f 0
2,000 w 0
80 (1mm),w 0
100,000 (1mm), w 0
30,000 (1mm), v 0
600 e 0
0
1 500 e 500
21,968

]

Number of cells or colonies per mL

Mean length or diameter of filaments or colonies (mm)
Volume of cell or colony (um®)

BioVolume (pm3)/mL

m=measured (Hillebrand, 1999)

jFiuul,

v=vollenweider, 1974
=estimate

Estimates:

Gonium : measurements from Canter-Lund and Lund (1995), Biovolume calculated
using equation for prolate spheriod in Hillebrand (1999)



9/15/2011
Chlorophyta
Coelastrum
Cosmanum
Desmidium
Dictyosphaerium
Euastrum
Eudorina
Gloeocystis
Golenkinia
Gonium
Mougeotia
Micrasterias
One-celled small gm
Oocyctis
Pandorina
Pediastrum
Scenedesmus
Selenastrum
Sm gm colonies
Sphaerocystis
Spirogyra
Spondylosium
Staurastrum
Synechocystis
Quadrigula
Tetraodon
Volvox
Xanthidium
Totals

Euglenophyta
Euglena
Phacus
Trachelomonas

Totals

Pyrrhophyta
Ceratium
Closterium
Elakatothrix
Peridinium
Glenodinium
Totals

Chrysophyta
Chrysosphaerella
Crypfomonas
Dinobryon
Gymnodinium
Mallomonas

Sm bm colonies
Synura

"tiny bubbles”
Uroglena
Totals

Top
Number

M
Length

Cell Volume

Reference

Biovolume

89

1,000

700

111

350,000

1,767

716

80

32,662

1,111

850,000

537

1,000

4,000

14,138

255

|l |ojo ||| w3 |||

20

3

100,000

(tmm), e

13

716

©

500,000

(1 mm), m

950,000

(1mm), m

5,000

537

65,000

250

90,000

1,200

~|3|£[3|®

Number

Length

Cell Volume

Reference

goooooooogoooooooooooooooooo

o

8

Biovolume

7,775

f

0

26,000

f

4,771

f

Number

Length

Cell Volume

Reference

0
0
0

Biovolume

50,000

f

0

1,000

1,272

40,000

38,485

f
f
v
f

Number

Length

Cell Volume

Reference

[=] k=] [=] =] [«]

Biovolume

4,000

0

2,600

200

38,485

3,292

100,000

3,068

0
0
0
0
0
0

0.01

100,000

1,000

90,000

0

1,000

Comments:



9/15/2011

Top
Bacillariophyta
Asterionella
Cavinula
Craticula
Cyclotella
Cymbella
Diatoma
Ellerbeckia
Epithemia
Fragilaria
Gomphonema
Gyrosigma
Melosira (Aulacoseira)
Meridion
Navicula
Pinnularia
Stephanodiscus
Surirella
Stauroneis
Synedra
Tabellana
Totals

Cyanophyta
Anabaena
Anacystis
Aphanizomenon
Aphanocapsa
Gleotrichia
Gomphosphaeria
Merismopeida
Microcystis
Oscillatoria
Coelospharium
Totals

threads

All Phyla Totals

Number =
Length =

Cell Volume =
Biovolume =

w=Wetzel, 1975
f=Funk, 1974

M
Number Length Cell Volume  Reference Biovolume
350 w 0
5,000 0
3,000 m 0
5 300 f 1,500
225 f 0
3,506 f 0
300 e 0
4,000 m 0
200,000 (1mm), v,w 0
300 f 0
1,500 m 0
60,000 (1mm), v,w 0
160 m 0
625 j 0
7,872 f 0
1 2,000 V,W 2,000
870 j 0
90,000 m 0
50 w 0
2,540 f 0
3,500
Number Length Cell Volume  Reference Biovolume
1,130 (1mm), f 0
1,130 (1mm), e 0
163 f 0
40 {(1mm),w 0
382 f 0
2,000 w 0
80 (1mm),w 0
100,000 (1mm), w 0
30,000 (1mm), v 0
540 e 0
0
500 e 0
13,808

Number of cells or colonies per mL

Mean length or diameter of filaments or colonies (mm)
Volume of cell or colony (um?®)

BioVolume (um®)/mL

m=measured (Hillebrand, 1999)

jFiuul,
v=vollenweider, 1974
e=estimate
Estimates:

Gonium : measurements from Canter-Lund and Lund (1995), Biovolume calculated
using equation for prolate spheriod in Hillebrand (1999)



9/26/2011
Chlorophyta
Coelastrum
Cosmarium
Desmidium
Dictyosphaerium
Euastrum
Eudorina
Gloeocystis
Golenkinia
Gonium
Mougeotia
Micrasterias
One-celled small gm
Oocyctis
Pandorina
Pediastrum
Scenedesmus
Selenastrum
Sm gm colonies
Sphaerocystis
Spirogyra
Spondylosium
Staurastrum
Synechocystis
Quadrigula
Tetraodon
Volvox
Xanthidium
Totals

Eugienophyta
Euglena
Phacus
Trachelomonas

Totals

Pyrrhophyta
Ceratium
Closterium
Elakatothrix
Peridinium
Glenodinium
Totals

Chrysophyta
Chrysosphaerella
Cryptomonas
Dinobryon
Gymnodinium
Mallomonas

Sm bm colonies
Synura

"tiny bubbles"
Uroglena
Totals

Top M
Number  Length Cell Volume  Reference Biovolume
89 f 0
1,000 f 0
700 f 0
111 { 0
350,000 m 0
1,767 f 0
4 716 f 2,864
80 f 0
32,652 e 0
1,111 f 0
850,000 m 0
537 e 0
1,000 e 0
4,000 v 0
14,138 f 0
255 f 0
20 m 0
100,000 (1mm), e 0
14 716 f 10,024
500,000 (1 mm), m 0
950,000 (1mm), m 0
5,000 f 0
537 e 0
65,000 m 0
250 w 0
90,000 m 0
1,200 f 0
12,888
Number  Length Cell Volume  Reference Biovolume
7,775 f 0
26,000 f 0
4,771 f 0
0
Number  Length Cell Volume  Reference Biovolume
50,000 f 0
1,000 f 0
1,272 f 0
40,000 v 0
38,485 f 0
0
Number  Length Cell Volume  Reference Biovolume
4,000 m 0
2,600 f 0
200 f 0
38,485 f 0
1 3,292 f 3,292
100,000 (1mm), e 0
3,068 f 0
4 0.01 100,000 (fmm), e 4,000
90,000 w,V 0
7,292

Comments:



9/26/2011

Top
Bacillariophyta
Asterionella
Cavinula
Craticula
Cyclotella
Cymbella
Diatoma
Ellerbeckia
Epithemia
Fragilaria
Gomphonema
Gyrosigma
Melosira (Aulacoseira)
Meridion
Navicula
Pinnularia
Stephanodiscus
Surirella
Stauroneis
Synedra
Tabellania
Totals

Cyanophyta
Anabaena
Anacystis
Aphanizomenon
Aphanocapsa
Gleotrichia
Gomphosphaeria
Merismopeida
Microcystis
Oscillatoria
Coelospharium
Totals

threads

All Phyla Totals

Number =
Length =

Cell Volume =
Biovolume =

w=Wetzel, 1975
f=Funk, 1974

M
Number  Length Cell Volume  Reference Biovolume
8 350 w 2,800
5,000 0
3,000 m 0
10 300 f 3,000
225 f 0
3,506 f 0
300 e 0
4,000 m 0
200,000 (1mm), v,w 0
300 { 0
1,500 m 0
60,000 (1mm), v,w 0
160 m 0
625 j 0
7,872 f 0
2,000 v,W 0
870 j 0
90,000 m 0
50 w 0
2,540 f 0
5,800
Number Length Cell Volume  Reference Biovolume
6 0.31667 1,130 (1mm), f 2,147
1,130 (1mm), e 0
163 f 0
40 (1mm),w 0
382 f 0
2,000 w 0
80 (1mm),w 0
100,000 (1mm), w 0
30,000 (1mm), v 0
600 e 0
2,147
500 e 0
28,127

Number of cells or colonies per mL

Mean length or diameter of filaments or colonies (mm)
Volume of cell or colony (um?)

BioVolume (um®/mL

m=measured (Hillebrand, 1999)

j=juul,
v=vollenweider, 1974
e=estimate
Estimates:

Gonium : measurements from Canter-Lund and Lund (1995), Biovolume calculated
using equation for prolate spheriod in Hillebrand (1999)



10/11/2011
Chlorophyta
Coelastrum
Cosmarium
Desmidium
Dictyosphaerium
Euastrum
Eudorina
Gloeocystis
Golenkinia
Gonium
Mougeotia
Micrasterias
One-celled small gm
Oocyctis
Pandorina
Pediastrum
Scenedesmus
Selenastrum
Sm gm colonies
Sphaerocystis
Spirogyra
Spondylosium
Staurastrum
Synechocystis
Quadnigula
Tetraodon
Volvox
Xanthidium
Totals

Euglenophyta
Euglena
Phacus
Trachelomonas

Totals

Pyrrhophyta
Ceratium
Closterium
Elakatothrix
Peridinium
Glenodinium
Totals

Chrysophyta
Chrysosphaerella
Cryptomonas
Dinobryon
Gymnodinium
Mallomonas

Sm bm colonies
Synura

"tiny bubbles”
Uroglena
Totals

Top
Number

M
Length

Cell Volume

Reference

Biovolume

89

0

1,000

700

111

350,000

1,767

716

80

32,652

1,111

850,000

537

1,000

4,000

14,138

255

|-l ol |S]R|o ||| F |||

20

3

100,000

(1mm), e
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500,000

(1 mm), m

950,000

(1mm), m

5,000

o
S
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65,000

250

90,000

1,200

R EIEIE L
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Number

Length

Cell Volume

Reference

o
o

Biovolume

7,775

f

0

26,000

f

4,771

f

Number

Length

Cell Volume

Reference

0
0
0

Biovolume

50,000

f

0

1,000

1,272

40,000

38,485

bt - Y e

Number

Length

Cell Volume

Reference

[~} I=] o] (o] {o)

Biovolume

4,000

0

2,600

200

38,485

3,292

100,000

3,068

100,000

90,000

[=] =l {e] e} [a] le] [o] [e] o]

Comments:



10/11/2011
Top

Bacillariophyta
Asterionella
Cavinula
Craticula
Cyclotella
Cymbella
Diatoma
Ellerbeckia
Epithemia
Fragilana
Gomphonema
Gyrosigma
Melosira (Aulacoseira)
Meridion
Navicula
Pinnularia
Stephanodiscus
Surirella
Stauroneis
Synedra
Tabellaria
Totals

Cyanophyta
Anabaena
Celeospharnium
Aphanizomenon
Aphanocapsa
Gleotrichia
Gomphosphaeria
Merismopeida
Microcystis
Oscillatoria
Coelospharium
Totals

threads

All Phyla Totals

Number =
Length =

Cell Volume =
Biovolume =

w=Wetzel, 1975
f=Funk, 1974

M
Number  Length Cell Volume  Reference Biovolume
13 350 w 4,550
5,000 0
3,000 m 0
6 300 f 1,800
225 { 0
3,506 f 0
300 e 0
4,000 m 0
200,000 (1mm), v.w 0
300 f 0
1,500 m 0
60,000 (1mm), v,.w 0
160 m 0
625 j 0
7,872 f 0
2,000 v,W 0
870 i 0
90,000 m 0
50 w 0
2,540 f 0
6,350
Number  Length Cell Volume  Reference Biovolume
2 0.06 1,130 (1tmm), f 136
1,130 (1mm), e 0
163 f 0
40 (1mm),w 0
382 f 0
2,000 w 0
80 (1mm),w 0
100,000 (1mm), w 0
30,000 (1mm), v 0
600 e 0
136
1 500 e 500
12,202

Number of cells or colonies per mL

Mean length or diameter of filaments or colonies (mm)
Volume of cell or colony (um®)

BioVolume (um®)/mL

m=measured (Hillebrand, 1999)

Fuul,
v=vollenweider, 1974
e=estimate
Estimates:

Gonium : measurements from Canter-Lund and Lund (1995), Biovolume calculated
using equation for prolate spheriod in Hillebrand (1999)



11/3/2011
Chlorophyta
Coelastrum
Cosmarnium
Desmidium
Dictyosphaerium
Euastrum
Eudorina
Gloeocystis
Golenkinia
Gonium
Mougeotia
Micrastenias
One-celled small gm
Oocyctis
Pandorina
Pediastrum
Scenedesmus
Selenastrum
Sm gm colonies
Sphaerocystis
Spirogyra
Spondylosium
Staurastrum
Synechocystis
Quadrigula
Tetraodon
Volvox
Xanthidium
Totals

Euglenophyta
Euglena
Phacus
Trachelomonas

Totals

Pyrrhophyta
Ceratium
Closterium
Elakatothrix
Peridinium
Glenodinium
Totals

Chrysophyta
Chrysosphaerella
Cryptomonas
Dinobryon
Gymnodinium
Mallomonas

Sm bm colonies
Synura

"tiny bubbles"
Uroglena
Totals

Top
Number

M
Length

Cell Volume

Reference

Biovolume

89

1,000

700

111

350,000

1,767

716

80

32,652

1,111

850,000

537

1,000

4,000

14,138

255

|l |o o |I ]|l || ==]|B ]|

20

3

100,000

(1mm), e

12

716

&

500,000

(1 mm), m

950,000

(1mm), m

5,000

537

65,000

250

90,000

1,200

—~[3 |3 |

Number

Length

Cell Volume

Reference

8000OOOOO%OOOOOOOOOOOOOOOOOO

2

&

Biovolume

7,775

f

0

26,000

f

4,771

f

Number

Length

Cell Volume

Reference

0
0
0

Biovolume

50,000

f

1,000

1,272

40,000

38,485

=< | h| -k

Number

Length

Cell Volume

Reference

6,360

Biovolume

4,000

0

2,600

0

200

200

38,485

3,292

100,000

3,068

100,000

90,000

Ojo|o|ojo|o

200

Comments:



11/3/2011

Top
Bacillariophyta
Asterionella
Cavinula
Craticula
Cyclotella
Cymbella
Diatoma
Ellerbeckia
Epithemia
Fragilania
Gomphonema
Gyrosigma
Melosira (Aulacoseira)
Meridion
Navicula
Pinnularia
Stephanodiscus
Surirella
Stauroneis
Synedra
Tabellaria
Totals

Cyanophyta
Anabaena
Celeospharium
Aphanizomenon
Aphanocapsa
Gleotrichia
Gomphosphaeria
Merismopeida
Microcystis
Oscillatoria
Coelosphanium
Totais

threads

All Phyla Totals

Number =
Length =

Cell Volume =
Biovolume =

w=Wetzel, 1975
f=Funk, 1974

M
Number  Length Cell Volume  Reference Biovolume
343 350 w 120,050
5,000 0
3,000 m 0
8 300 f 2,400
225 f 0
3,506 f 0
300 e 0
4,000 m 0
1 0.14 200,000 (1mm), v,w 28,000
300 f 0
1,500 m 0
60,000 (1mm), v,w 0
160 m 0
625 j 0
7,872 f 0
2,000 v,W 0
870 j 0
90,000 m 0
2 50 w 100
2,540 f 0
150,550
Number  Length Cell Volume  Reference Biovolume
1,130 (1mm), f 0
1,130 (1mm), e 0
163 f 0
40 (Imm),w 0
382 f 0
2,000 w 0
80 (1mm),w 0
1 0.02 100,000 (1Imm), w 2,000
1 1.25 30,000 (1mm), v 37,500
600 e 0
39,500
500 e 0
205,202

Number of cells or colonies per mL
Mean length or diameter of filaments or colonies (mm)

Volume of cell or colony (um?®)

BioVolume (um3/mL

m=measured (Hillebrand, 1999)

j=juul,
v=volienweider, 1974
e=estimate
Estimates:

Gonium : measurements from Canter-Lund and Lund (1995), Biovolume caiculated
using equation for prolate spheriod in Hillebrand (1999)




2011 Loon Mid Site (Mid) Phytoplankton Biovolume

5/25/2011
Chlorophyta
Coelastrum
Cosmanum
Desmidium
Dictyosphaerium
Euastrum
Eudorina
Gloeocystis
Golenkinia
Gonium
Mougectia
Micrasterias
One-celled small gm
Oocystis
Pandorina
Pediastrum
Scenedesmus
Selenastrum
Sm gm colonies
Sphaerocystis
Spirogyra
Spondylosium
Staurastrum
Synechocystis
Quadrigula
Tetraodon
Volvox
Xanthidium
Totals

Euglenophyta
Euglena
Phacus
Trachelomonas

Totals

Pyrrhophyta
Ceratium
Closterium
Elakatothrix
Peridinium

- Glenodinium
Totals

Chrysophyta
Chrysosphaerella
Cryptomonas
Dinobryon
Gymnodinium
Mallomonas

Sm bm colonies
Synura

“tiny bubbles"
Uroglena
Totals

Mid M
Number  Length Cell Volume  Reference Biovolume
89 f 0
1 1,000 f 1,000
700 f 0
111 f 0
350,000 m 0
1,767 f 0
1 716 f 716
80 f 0
32,652 e 0
1,111 f 0
850,000 m 0
2 537 e 1,074
1,000 e 0
4,000 v 0
14,138 f 0
255 f 0
20 m 0
100,000 (1mm), e 0
1 716 f 716
500,000 (1 mm), m 0
950,000 (1mm), m 0
5,000 f 0
537 e 0
65,000 m 0
250 w 0
90,000 m 0
1,200 f 0
3,506
Number  Length Cell Volume  Reference Biovolume
7,775 f 0
26,000 f 0
4,771 f 0
0
Number  Length Cell Volume  Reference Biovolume
50,000 f 0
1,000 f 0
1 1,272 f 1,272
2 40,000 v 80,000
38,485 f 0
81,272
Number  Length Cell Volume  Reference Biovolume
4,000 m 0
2,600 f 0
200 f 0
38,485 f 0
3,292 f 0
100,000 (imm), e 0
3,068 f 0
1 0.01 100,000 (1mm), e 1,000
90,000 W,V 0
1,000

Comments:



5/25/2011
Mid

Bacillariophyta
Asterionella
Cavinula
Craticula
Cyclotella
Cymbella
Diatoma
Ellerbeckia
Epithemia
Fragilaria
Gomphonema
Gyrosigma

Melosira (Aulacoseira)

Meridion
Navicula
Pinnularnia
Stephanodiscus
Surirella
Stauroneis
Synedra
Tabellaria
Totals

Cyanophyta
Anabaena
Anacystis
Aphanizomenon
Aphanocapsa
Gleotrichia
Gomphosphaeria
Merismopeida
Microcystis
Oscillatoria
Coelosphanum
Totals

threads

All Phyla Totals

Number =
Length =

Cell Volume =
Biovolume =

w=Wetzel, 1975
f=Funk, 1974

M
Number Length Cell Volume  Reference Biovolume
350 w 0
5,000 0
3,000 m 0
43 300 f 12,900
225 f 0
3,506 f 0
300 e 0
4,000 m 0
200,000 (1mm), v,w 0
300 f 0
1,500 m 0
60,000 (1mm), v.w 0
160 m 0
625 j 0
7,872 f 0
1 2,000 v,W 2,000
870 j 0
90,000 m 0
50 w 0
2,540 f 0
14,900
Number  Length Cell Volume  Reference Biovolume
1,130 (1mm), f 0
1,130 (1mm), e 0
163 f 0
40 (1mm),w 0
382 f 0
2,000 w 0
80 (Tmm),w 0
100,000 (1mm), w 0
30,000 (1mm), v 0
600 e 0
0
[ o | 500 { e | 0
100,678

Number of cells or colonies per mL

Mean length or diameter of filaments or colonies (mmj)
Volume of cell or colony (um®)

BioVolume (um®)/mL

m=measured (Hillebrand, 1999)

j=juul,

v=volienweider, 1974

e=estimate
Estimates:

Gonium : measurements from Canter-Lund and Lund (1995), Biovolume calculated
using equation for prolate spheriod in Hillebrand (1999)




6/7/12011
Chlorophyta
Coelastrum
Cosmarium
Desmidium
Dictyosphaernium
Euastrum
Eudorina
Gloeocystis
Golenkinia
Gonium
Mougeotia
Micrasterias
One-celled small gm
Oocystis
Pandorina
Pediastrum
Scenedesmus
Selenastrum
Sm gm colonies
Sphaerocystis
Spirogyra
Spondylosium
Staurastrum
Synechocystis
Quadrigula
Tetraodon
Volvox
Xanthidium
Totals

Euglenophyta
Euglena
Phacus
Trachelomonas
Totals

Pyrrhophyta
Ceratium
Closterium
Elakatothrix
Peridinium
Glenodinium
Totals

Chrysophyta
Chrysosphaerella
Cryptomonas
Dinobryon
Gymnodinium
Mallomonas

Sm bm colonies
Synura

"tiny bubbles"
Uroglena
Totals

Mid
Number

M
Length

Cell Volume

Reference

Biovolume

89

1,000

700

111

350,000

1,767

716

80

32,652

1,111

850,000

537

1,000

4,000

14,138

255

IR A I IR L R R R B R R Y

20

3

100,000

(1mm), e

716

o
®

500,000

(1 mm), m

950,000

(1mm), m

OOBOOOOOOOOOOOOOOOOOO

5,000

—
o
(=]
Q
(<]

537

65,000

250

90,000

(@] {o] o} [o]

1,200

-~|3|2|3 |0

(@]

Number

Length

Cell Volume

Reference

15,728

Biovolume

7,775

f

0

26,000

f

4,771

f

Number

Length

Cell Volume

Reference

0
0
0

Biovolume

50,000

f

0

1,000

1,000

1,272

0

40,000

0

38,485

f
f
v
f

0

Number

Length

Cell Volume

Reference

1,000

Biovolume

4,000

0

2,600

200

38,485

3,292

100,000

3,068

100,000

90,000

(=] Yol o] (o] fa] [e] [o] o] fo)

Comments:



6/7/2011
Mid

Bacillariophyta
Asterionella
Cavinula
Craticula
Cyclotella
Cymbella
Diatoma
Ellerbeckia
Epithemia
Fragilaria
Gomphonema
Gyrosigma

Melosira (Aulacoseira)

Meridion
Navicula
Pinnularia
Stephanodiscus
Surirella
Stauroneis
Synedra
Tabellaria
Totals

Cyanophyta
Anabaena
Anacystis
Aphanizomenon
Aphanocapsa
Gleotrichia
Gomphosphaeria
Merismopeida
Microcystis
Oscillatonia
Coelospharium
Totals

threads

All Phyla Totals

Number =
Length =

Cell Volume =
Biovolume =

w=Wetzel, 1975
f=Funk, 1974

M
Number Length Cell Volume  Reference Biovolume
8 350 w 2,800
5,000 0
3,000 m 0
37 300 f 11,100
225 { 0
3,506 f 0
300 e 0
4,000 m 0
200,000 (1mm), v,w 0
300 f 0
1,500 m 0
60,000 (1mm), v,w 0
160 m 0
625 j 0
7,872 f 0
2,000 V,W 0
870 j 0
90,000 m 0
50 w 0
2,540 f 0
13,900
Number Length Cell Volume  Reference Biovolume
1 0.02 1,130 (1mm), f 23
1,130 (1mm), e 0
163 f 0
40 (Tmm),w 0
382 f 0
2,000 w 0
80 (1mm),w 0
100,000 (Imm), w 0
30,000 (Imm), v 0
600 e 0
23
[ 50 | e | 0
30,651

Number of cells or colonies per mL

Mean length or diameter of filaments or colonies (mm)
Volume of cell or colony (um?)

BioVolume (um?)/mL

m=measured (Hillebrand, 1999)

j=juul,

v=volienweider, 1974

=estimate
Estimates:

Gonium : measurements from Canter-Lund and Lund (1995), Biovolume calculated
using equation for prolate spheriod in Hillebrand (1999)




6/27/2011
Chlorophyta
Coelastrum
Cosmarium
Desmidium
Dictyosphaerium
Euastrum
Eudorina
Gloeocystis
Golenkinia
Gonium
Mougeotia
Micrasterias
One-celled small gm
Oocystis
Pandorina
Pediastrum
Scenedesmus
Selenastrum
Sm gm colonies
Sphaerocystis
Spirogyra
Spondylosium
Staurastrum
Synechocystis
Quadrigula
Tetraodon
Volvox
Xanthidium
Totals

Euglenophyta
Euglena
Phacus
Trachelomonas
Totals

Pyrrhophyta
Ceratium
Closterium
Elakatothrix
Peridinium
Glenodinium
Totals

Chrysophyta
Chrysosphaerella
Cryptomonas
Dinobryon
Gymnodinium
Mallomonas

Sm bm colonies
Synura

"tiny bubbles"
Uroglena
Totals

Mid M
Number  Length Cell Volume  Reference Biovolume
89 f 0
1,000 f 0
1 0.04 700 f 28
111 f 0
350,000 m 0
1,767 f 0
716 { 0
80 f 0
32,652 e 0
1,111 f 0
850,000 m 0
3 537 e 1,611
1,000 e 0
4,000 v 0
14,138 f 0
255 f 0
20 m 0
100,000 (1mm), e 0
9 716 f 6,444
500,000 (1 mm), m 0
950,000 (1mm), m 0
12 5,000 f 60,000
537 e 0
65,000 m 0
250 w 0
90,000 m 0
1,200 f 0
68,083
Number  Length Cell Volume  Reference Biovolume
7,775 i 0
26,000 f 0
4771 f 0
0
Number  Length Cell Volume  Reference Biovolume
50,000 f 0
1,000 f 0
1 1,272 f 1,272
40,000 v 0
38,485 f 0
1,272
Number  Length Cell Volume  Reference Biovolume
4,000 m 0
2,600 f 0
200 f 0
38,485 f 0
3,292 f 0
100,000 (1mm), e 0
3,068 f 0
16 0.01 100,000 (1mm), e 16,000
90,000 w,v 0
16,000

Comments:



6/27/2011
Mid

Bacillariophyta
Asterionella
Cavinula
Craticula
Cyclotella
Cymbella
Diatoma
Ellerbeckia
Epithemia
Fragilaria
Gomphonema
Gyrosigma
Melosira (Aulacoseira)
Meridion
Navicula
Pinnularia
Stephanodiscus
Surirella
Stauroneis
Synedra
Tabellana
Totals

Cyanophyta
Anabaena
Anacystis
Aphanizomenon
Aphanocapsa
Gleotrichia
Gomphosphaeria
Merismopeida
Microcystis
Oscillatoria
Coelospharium
Totals

threads

All Phyla Totals

Number =
Length =

Cell Volume =
Biovolume =

w=Wetzel, 1975
f=Funk, 1974

M
Number  Length Cell Volume  Reference Biovolume
5 350 w 1,750
5,000 0
3,000 m 0
31 300 f 9,300
225 f 0
3,506 f 0
300 e 0
4,000 m 0
7 0.06286 200,000 (1mm), v,w 88,000
300 f 0
1,500 m 0
60,000 (1mm), v,w 0
160 m 0
625 j 0
7,872 f 0
2,000 v,W 0
870 j 0
90,000 m 0
50 w 0
2,540 f 0
99,050
Number  Length Cell Volume  Reference Biovolume
33 0.07867 1,130 (1tmm), f 2,933
1,130 (1mm), e 0
163 f , 0
40 (1mm),w 0
382 f 0
2,000 w 0
80 (1mm),w 0
100,000 (1mm), w 0
30,000 (1mm), v 0
600 e 0
2,933
500 e 0
187,338

Number of cells or colonies per mL

Mean length or diameter of filaments or colonies (mm)
Volume of cell or colony (um®)

BioVolume (um®/mL

m=measured (Hillebrand, 1999)

fFiuul,
v=vollenweider, 1974
e=estimate
Estimates:

Gonium : measurements from Canter-Lund and Lund (1995), Biovolume calculated
using equation for prolate spheriod in Hillebrand (1999)



7/112/2011
Chlorophyta
Coelastrum
Cosmarium
Desmidium
Dictyosphaerium
Euastrum
Eudorina
Gloeocystis
Golenkinia
Gonium
Mougeotia
Micrasterias
One-celled small gm
Oocystis
Pandorina
Pediastrum
Scenedesmus
Selenastrum
Sm gm colonies
Sphaerocystis
Spirogyra
Spondylosium
Staurastrum
Synechocystis
Quadrigula
Tetraodon
Volvox
Xanthidium
Totals

Euglenophyta
Euglena
Phacus
Trachelomonas

Totals

Pyrrhophyta
Ceratium
Closterium
Elakatothrix
Peridinium
Glenodinium
Totals

Chrysophyta
Chrysosphaerella
Cryptomonas
Dinobryon
Gymnodinium
Mallomonas

Sm bm colonies
Synura

"tiny bubbles”
Uroglena
Totals

Mid M
Number  Length  Cell Volume  Reference Biovolume
89 f 0
1,000 f 0
700 f 0
111 f 0
350,000 m 0
1,767 f 0
12 716 f 8,592
80 f 0
32,652 e 0
1,111 f 0
850,000 m 0
3 537 e 1,611
1,000 e 0
4,000 v 0
14,138 f 0
255 f 0
20 m 0
100,000 (1mm), e 0
17 716 f 12,172
500,000 (1 mm), m 0
950,000 (1mm), m 0
7 5,000 f 35,000
537 e 0
1 65,000 m 65,000
250 w 0
90,000 m 0
1,200 f 0
122,375
Number  Length Cell Volume  Reference Biovolume
7,775 f 0
26,000 f 0
4,771 f 0
0
Number  Length Cell Volume  Reference Biovolume
50,000 f 0
1,000 f 0
9 1,272 f 11,448
40,000 v 0
38,485 f 0
11,448
Number  Length Cell Volume  Reference Biovolume
4,000 m 0
2,600 f 0
135 200 f 27,000
38,485 f 0
3,292 f 0
100,000 (1mm), e 0
3,068 f 0
23 0.01 100,000 (fmm), e 23,000
90,000 TAY 0
50,000

Comments:



712/2011
Mid

Bacillariophyta
Asterionella
Cavinula
Craticula
Cyclotella
Cymbella
Diatoma
Ellerbeckia
Epithemia
Fragilaria
Gomphonema
Gyrosigma
Melosira (Aulacoseira)
Meridion
Navicula
Pinnularia
Stephanodiscus
Surirella
Stauroneis
Synedra
Tabellaria
Totals

Cyanophyta
Anabaena
Anacystis
Aphanizomenon
Aphanocapsa
Gleotrichia
Gomphosphaeria
Merismopeida
Microcystis
Oscillatoria
Coelosphanum
Totals

threads

All Phyla Totals

Number =
Length =

Cell Volume =
Biovolume =

w=Wetzel, 1975
f=Funk, 1974

M
Number  Length Cell Volume  Reference Biovolume
350 w 0
5,000 0
3,000 m 0
18 300 f 5,400
225 f 0
3,506 f 0
300 e 0
4,000 m 0
7 0.02857 200,000 (tmm), v,w 40,000
300 f 0
1,500 m 0
60,000 (1mm), v,w 0
160 m 0
625 j 0
7,872 f 0
2,000 v,W 0
870 j 0
3 90,000 m 270,000
1 50 w 50
2,540 f 0
315,450
Number  Length Cell Volume  Reference Biovolume
50 0.07143 1,130 (1mm), f 4,036
1,130 (1mm), e 0
163 f 0
40 (1mm),w 0
382 f 0
2,000 w 0
80 (1mm),w 0
100,000 (1mm), w 0
30,000 (1mm), v 0
600 e 0
4,036
500 e 0
503,309

Number of cells or colonies per mL
Mean length or diameter of filaments or colonies (mm)

Volume of cell or colony (um®)

BioVolume (um®/mL

m=measured (Hillebrand, 1999)

j=iuul,

v=vollenweider, 1974
=estimate

Estimates:

Gonium : measurements from Canter-Lund and Lund (1995), Biovolume calculated
using equation for prolate spheriod in Hillebrand (1999)




7/26/2011
Chlorophyta
Coelastrum
Cosmarium
Desmidium
Dictyosphaerium
Euastrum
Eudorina
Gloeocystis
Golenkinia
Gonium
Mougeofia
Micrasterias
One-celled small gm
Oocystis
Pandorina
Pediastrum
Scenedesmus
Selenastrum
Sm gm colonies
Sphaerocystis
Spirogyra
Spondylosium
Staurastrum
Synechocystis
Quadrigula
Tetraodon
Volvox
Xanthidium
Totals

Euglenophyta
Euglena
Phacus
Trachelomonas
Totals

Pyrrhophyta
Ceratium
Closterium
Elakatothrix
Peridinium
Glenodinium
Totals

Chrysophyta
Chrysosphaerella
Cryptomonas
Dinobryon
Gymnodinium
Mallomonas

Sm bm colonies
Synura

“tiny bubbles"
Uroglena
Totals

Mid
Number

Length

Cell Volume

Reference

Biovolume

89

1,000

700

111

350,000

1,767

716

B

80

32,652

1,111

850,000

537

1,000

4,000

14,138

255

wl-n|<jo |0 T || |w]=]=|S|]H]|]>

20

3

100,000

(1mm), e

ooooooooooogoooooo

29

716

N
(=]
(2]
N

500,000

(1 mm), m

950,000

(Tmm), m

5,000

[&]
[&]

537

65,000

250

90,000

1,200

—-|3ig|3 |0

o|ojo|o|ololojo|~

Number

Length

Cell Volume

Reference

35,060

Biovolume

7,775

f

0

26,000

f

4,771

f

0
0
0

Number

Length

Cell Volume

Reference

Biovolume

50,000

f

0

1,000

1,272

40,000

38,485

o} &L | =] —h

Number

Length

Cell Volume

Reference

[=] k=] =] e} [«]

Biovolume

4,000

0

2,600

0

200

400

38,485

3,292

100,000

3,068

100,000

90,000

olo|ojo|o|o

400

Comments:



7/26/2011
Mid

Bacillariophyta
Asterionella
Cavinula
Craticula
Cyclotella
Cymbella
Diatoma
Ellerbeckia
Epithemia
Fragilaria
Gomphonema
Gyrosigma
Melosira (Aulacoseira)
Meridion
Navicula
Pinnularia
Stephanodiscus
Surirella
Stauroneis
Synedra
Tabellaria
Totals

Cyanophyta
Anabaena
Anacystis
Aphanizomenon
Aphanocapsa
Gleotrichia
Gomphosphaeria
Merismopeida
Microcystis
Oscillatoria
Coelospharnium
Totals

threads

All Phyla Totals

Number =
Length =

Cell Volume =
Biovolume =

‘w=Wetzel, 1975
f=Funk, 1974

Number of cells or colonies per mL

Mean length or diameter of filaments or colonies (mm)
Volume of cell or colony (um®)

BioVolume (um?)/mL

m=measured (Hillebrand, 1999)

j=juul,
v=vollenweider, 1974
e=estimate
Estimates:

M
Number Length Cell Volume  Reference Biovolume
350 w 0
5,000 0
3,000 m 0
6 300 f 1,800
225 f 0
3,506 f 0
300 e 0
4,000 m 0
2 0.15 200,000 (1mm), vw 60,000
300 f 0
1,500 m 0
60,000 (1mm), v,w 0
160 m 0
625 j 0
7,872 f 0
2,000 V,W 0
870 i 0
4 90,000 m 360,000
50 w 0
2,540 f 0
421,800
Number  Length Cell Volume  Reference Biovolume
1 0.1 1,130 (Imm), f 113
1,130 (1mm), e 0
163 f 0
40 (1mm),w 0
382 f 0
2,000 w 0
80 (1mm),w 0
100,000 (1mm), w 0
30,000 (1mm), v 0
600 e 0
113
[ 500 e 0
457,373

Gonium : measurements from Canter-Lund and Lund (1995), Biovolume calculated
using equation for prolate spheriod in Hillebrand (1999)




8/9/12011
Chlorophyta
Coelastrum
Cosmarium
Desmidium
Dictyosphaerium
Euastrum
Eudorina
Gloeocystis
Golenkinia
Gonium
Mougeotia
Micrasterias
One-celled small gm
Qocystis
Pandorina
Pediastrum
Scenedesmus
Selenastrum
Sm gm colonies
Sphaerocystis
Spirogyra
Spondylosium
Staurastrum
Synechocystis
Quadrigula
Tetraodon
Volvox
Xanthidium
Totals

Euglenophyta
Euglena
Phacus
Trachelomonas

Totals

Pyrrhophyta
Ceratium
Closterium
Elakatothrix

" Peridinium
Glenodinium
Totals

Chrysophyta
Chrysosphaerelia
Cryptomonas
Dinobryon
Gymnodinium
Mallomonas

Sm bm colonies
Synura

"tiny bubbles"
Uroglena
Totals

Mid M
Number Length Cell Volume  Reference Biovolume
89 f 0
3 1,000 f 3,000
700 f 0
111 f 0
350,000 m 0
1,767 f 0
4 716 f 2,864
80 f 0
32,652 e 0
1,111 f 0
850,000 m 0
537 e 0
1,000 e 0
4,000 v 0
14,138 f 0
255 f 0
20 m 0
100,000 (1mm), e 0
48 716 f 34,368
500,000 (1 mm), m 0
950,000 (1mm), m 0
1 5,000 f 5,000
537 e 0
65,000 m 0
250 w 0
90,000 m 0
1,200 f 0
45,232
Number  Length Cell Volume  Reference Biovolume
7,775 f 0
26,000 f 0
4,771 f 0
0
Number  Length Cell Volume  Reference Biovolume
50,000 f 0
1,000 f 0
1,272 f 0
1 40,000 v 40,000
38,485 f 0
40,000
Number Length Cell Volume  Reference Biovolume
4,000 m 0
2,600 f 0
200 f 0
38,485 f 0
1 3,292 f 3,292
100,000 (1mm), e 0
3,068 f 0
100,000 (1mm), e 0
90,000 w,Vv 0
3,292

Comments:



8/9/2011
Mid

Bacillariophyta
Asterionella
Cavinula
Craticula
Cyclotella
Cymbella
Diatoma
Ellerbeckia
Epithemia
Fragilaria
Gomphonema
Gyrosigma
Melosira (Aulacoseira)
Meridion
Navicula
Pinnularia
Stephanodiscus
Surirella
Stauroneis
Synedra
Tabellana
Totals

Cyanophyta
Anabaena
Anacystis
Aphanizomenon
Aphanocapsa
Gleotrichia
Gomphosphaeria
Merismopeida
Microcystis
Oscillatoria
Coelosphanum
Totals

threads

All Phyla Totals

Number =
Length =

Cell Volume =
Biovolume =

w=Wetzel, 1975
f=Funk, 1974

M
Number Length Cell Volume  Reference Biovolume
6 350 w 2,100
5,000 0
3,000 m 0
18 300 f 5,400
225 f 0
3,506 f 0
300 e 0
4,000 m 0
200,000 (1mm), v,w 0
300 f 0
1,500 m 0
60,000 (1mm), v,w 0
160 m 0
625 j 0
7,872 f 0
1 2,000 v,W 2,000
870 j 0
90,000 m 0
50 w 0
2,540 f 0
9,500
Number  Length Cell Volume  Reference Biovolume
1 0.14 1,130 (1mm), f 158
1,130 (1mm), e 0
163 f 0
40 (1mm),w 0
382 f 0
2,000 w 0
80 (1mm),w 0
100,000 (1mm), w 0
30,000 (1mm), v 0
600 e 0
158
500 e 0
98,182

Number of cells or colonies per mL

Mean length or diameter of filaments or colonies (mm)
Volume of cell or colony (um?)

BioVolume (um®/mL

m=measured (Hillebrand, 1999)

jFjuul,
v=vollenweider, 1974
e=estimate
Estimates:

Gonium : measurements from Canter-Lund and Lund (1995), Biovolume calculated
using equation for prolate spheriod in Hillebrand (1999)




8/25/2011
Chlorophyta
Coelastrum
Cosmarium
Desmidium
Dictyosphaerium
Euastrum
Eudorina
Gloeocystis
Golenkinia
Gonium
Mougeotia
Micrasterias
One-celled small gm
Oocystis
Pandorina
Pediastrum
Scenedesmus
Selenastrum
Sm gm colonies
Sphaerocystis
Spirogyra
Spondylosium
Staurastrum
Synechocystis
Quadrigula
Tetraodon
Volvox
Xanthidium
Totals

Euglenophyta
Euglena
Phacus
Trachelomonas

Totals

Pyrrhophyta
Ceratium
Closterium
Elakatothrix
Peridinium
Glenodinium
Totals

Chrysophyta
Chrysosphaerella
Cryptomonas
Dinobryon
Gymnodinium
Mallomonas

Sm bm colonies
Synura

"tiny bubbles”
Uroglena
Totals

Mid M
Number  Length Cell Volume  Reference Biovolume
89 f 0
1,000 f 0
1 0.03 700 f 21
111 f 0
350,000 m 0
1,767 f 0
716 f 0
80 f 0
32,652 e 0
1,111 f 0
850,000 m 0
537 e 0
1,000 e 0
4,000 v 0
14,138 f 0
255 f 0
20 m 0
100,000 (1mm), e 0
40 716 f 28,640
500,000 (1 mm), m 0
950,000 (1mm), m 0
1 5,000 f 5,000
537 e 0
65,000 m 0
250 w 0
90,000 m 0
1,200 f 0
33,661
Number  Length Cell Volume  Reference Biovolume
1 7,775 f 7,775
26,000 f 0
4,771 f 0
: 7,775
Number  Length Cell Volume  Reference Biovolume
50,000 f 0
1,000 f 0
1,272 f 0
1 40,000 v 40,000
38,485 f 0
40,000
Number  Length Cell Volume  Reference Biovolume
4,000 m 0
2,600 f 0
200 f 0
38,485 f 0
3,292 f 0
100,000 (1mm), e 0
3,068 f 0
100,000 (1mm), e 0
90,000 \"AY 0
0

Comments:



8/25/2011
Mid

Bacillariophyta
Asterionella
Cavinula
Craticula
Cyclotella
Cymbella
Diatoma
Ellerbeckia
Epithemia
Fragilaria
Gomphonema
Gyrosigma
Melosira (Aulacoseira)
Meridion
Navicula
Pinnularia
Stephanodiscus
Surirella
Stauroneis
Synedra
Tabellaria
Totals

Cyanophyta
Anabaena
Anacystis
Aphanizomenon
Aphanocapsa
Gleotrichia
Gomphosphaeria
Merismopeida
Microcystis
Oscillatoria
Coelospharium
Totals

threads

All Phyla Totals

Number =
Length =

Cell Volume =
Biovolume =

w=Wetzel, 1975
f=Funk, 1974

M
Number Length Cell Volume  Reference Biovolume
350 w 0
5,000 0
3,000 m 0
19 300 f 5,700
225 f 0
3,506 f 0
300 e 0
4,000 m 0
200,000 (1mm), v,w 0
300 f 0
1,500 m 0
60,000 (1mm), v,w 0
160 m 0
625 j 0
7,872 f 0
2,000 V,W 0
1 870 j 870
1 90,000 m 90,000
50 w 0
2,540 f 0
96,570
Number  Length Cell Volume  Reference Biovolume
15 0.278 1,130 (1mm), { 4,712
1,130 (1mm), e 0
163 f 0
40 (1mm),w 0
382 f 0
2,000 w o]
80 (1Tmm),w 0
100,000 (1mm), w 0
30,000 (1mm), v 0
600 e 0
4,712
500 e 0
182,718

Number of cells or colonies per mL

Mean length or diameter of filaments or colonies (mm)
Volume of cell or colony (um®)

BioVolume (um®)/mL

m=measured (Hillebrand, 1999)

Fiuul,
v=vollenweider, 1974
e=estimate
Estimates:

Gonium : measurements from Canter-Lund and Lund (1995), Biovolume calculated
using equation for prolate spheriod in Hillebrand (1999)



9/15/2011
Chlorophyta
Coelastrum
Cosmarium
Desmidium
Dictyosphaerium
Euastrum
Eudorina
Gloeocystis
Golenkinia
Gonium
Mougeotia
Micrasterias
One-celled small gm
Oocystis
Pandorina
Pediastrum
Scenedesmus
Selenastrum
Sm gm colonies
Sphaerocystis
Spirogyra
Spondylosium
Staurastrum
Synechocystis
Quadrigula
Tetraodon
Volvox
Xanthidium
Totals

Euglenophyta
Euglena
Phacus
Trachelomonas
Totals

Pyrrhophyta
Ceratium
Closterium
Elakatothrix
Peridinium
Glenodinium
Totals

Chrysophyta
Chrysosphaerella
Cryptomonas
Dinobryon
Gymnodinium
Mallomonas

Sm bm colonies
Synura

"tiny bubbles”
Uroglena
Totals

Mid M
Number Length  Cell Volume Reference Biovolume Comments:
89 f 0
1,000 f 0
1 0.12 700 f 84
111 f 0
350,000 m 0
1,767 f 0
716 f 0
80 f 0
32,652 e 0
1,111 f 0
850,000 m 0
537 e 0
1,000 e 0
4,000 v 0
14,138 f 0
255 f 0
20 m 0
100,000 (imm), e 0
5 716 f 3,580
500,000 | (1 mm), m 0
950,000 (1mm), m 0
5,000 f 0
537 e 0
2 65,000 m 130,000
250 w 0
90,000 m 0
1,200 f 0
133,664
Number Length  Cell Volume Reference Biovolume
7,775 f 0
26,000 f 0
4,771 f 0
0
Number Length  Cell Volume Reference Biovolume
50,000 f 0
1,000 f 0
1,272 f 0
40,000 v 0
38,485 f 0
0
Number Length Cell Volume Reference Biovolume
4,000 m 0
2,600 f 0
200 f 0
38,485 f 0
3,292 f 0
100,000 (1mm), e 0
3,068 f 0
100,000 (1mm), e 0
90,000 w,v 0
0




9/15/2011
Mid

Bacillariophyta
Asterionella
Cavinula
Craticula
Cyclotella
Cymbella
Diatoma
Ellerbeckia
Epithemia
Fragilaria
Gomphonema
Gyrosigma
Melosira (Aulacoseira)
Meridion
Navicula
Pinnularia
Stephanodiscus
Surirella
Stauroneis
Synedra
Tabellaria
Totals

Cyanophyta
Anabaena
Anacystis
Aphanizomenon
Aphanocapsa
Gleotrichia
Gomphosphaeria
Merismopeida
Microcystis
Oscillatoria
Coelospharium
Totals

threads

All Phyla Totals

Number =
Length =

Cell Volume =
Biovolume =

w=Wetzel, 1975
f=Funk, 1974

M
Number Length  Cell Volume Reference Biovolume
350 w 0
5,000 0
3,000 m 0
13 300 f 3,900
1 225 f 225
3,506 f 0
300 e 0
4,000 m 0
200,000 | (1mm), v,w 0
300 f 0
1,500 m 0
60,000 (1mm), v,w 0
160 m 0
625 j 0
7,872 f 0
2,000 vV,W 0
870 j 0
90,000 m 0
50 w 0
2,540 f 0
4,125
Number Length  Cell Volume Reference Biovolume
21 0.12 1,130 (1mm), 2,848
1,130 (1mm), e h
163 f 0
40 (tmm),w 0
382 f 0
2,000 w 0
80 (1Imm),w 0
100,000 (1mm), w 0
30,000 (1mm), v 0
600 e 0
2,848
500 e | 0 |
140,637

Number of cells or colonies per mL

Mean length or diameter of filaments or colonies (mm)
Volume of cell or colony (um®)

BioVolume (um°)/mL

m=measured (Hillebrand, 1999)

Fjudl,
v=vollenweider, 1974
e=estimate
Estimates:

Gonium : measurements from Canter-Lund and Lund (1995), Biovolume calculated
using equation for prolate spheriod in Hillebrand (1999)



9/26/2011
Chlorophyta
Coelastrum
Cosmarium
Desmidium
Dictyosphaerium
Euastrum
Eudorina
Gloeocystis
Golenkinia
Gonium
Mougeotia
Micrastenias
One-celled small gm
Oocystis
Pandorina
Pediastrum
Scenedesmus
Selenastrum
Sm gm colonies
Sphaerocystis
Spirogyra
Spondylosium
Staurastrum
Synechocystis
Quadrigula
Tetraodon
Volvox
Xanthidium
Totals

Euglenophyta
Euglena
Phacus
Trachelomonas
Totals

Pyrrhophyta
Ceratium
Closterium
Elakatothrix
Peridinium
Glenodinium
Totals

Chrysophyta
Chrysosphaerella
Cryptomonas
Dinobryon
Gymnodinium
Mallomonas

Sm bm colonies
Synura

“tiny bubbles"
Uroglena
Totals

Mid
Number

Length

Cell Volume Reference Biovolume Comments:

89

0

1,000

700

111

350,000

1,767

716

2 OIO|O|0O|O

~
»

80

32,652

1,111

850,000

537

1,000

4,000

14,138

255

20

Sl=w|=i<c|oio |3 |+]|® |3 |||

100,000

716

>
&

500,000

950,000

oogooooooooooo

5,000

—
o
(=)
S
S

537

65,000

(o] o]

90,000

0

1,200

0

Number

Length

Cell Volume

Reference

20,012

Biovolume

7,775

f

0

26,000

f

4,771

f

Number

Length

Cell Volume

Reference

0
0
0

Biovolume

50,000

f

0

1,000

1,272

40,000

38,485

f
f
v
f

Number

Length

Cell Volume

Reference

O O|O|O|O

Biovolume

4,000

2,600

200

38,485

3,292

100,000

3,068

100,000

90,000

[=] [=]{e]le] le] o] jla] (o] fo] L]




9/26/2011
Mid

Bacillariophyta
Asterionella
Cavinula
Craticula
Cyclotelia
Cymbella
Diatoma
Ellerbeckia
Epithemia
Fragilaria
Gomphonema
Gyrosigma
Melosira (Aulacoseira)
Meridion
Navicula
Pinnularia
Stephanodiscus
Surirella
Stauroneis
Synedra
Tabellania
Totals

Cyanophyta
Anabaena
Anacystis
Aphanizomenon
Aphanocapsa
Gleotrichia
Gomphosphaernia
Merismopeida
Microcystis
Oscillatoria
Coelospharium
Totals

threads

All Phyla Totals

Number =
Length =

Cell Volume =
Biovolume =

w=Wetzel, 1975
f=Funk, 1974

M
Number Length Cell Volume Reference Biovolume
8 350 w 2,800
5,000 0
3,000 m 0
32 300 f 9,600
225 f 0
3,506 f 0
300 e 0
4,000 m 0
200,000 |[(1mm), vw 0
300 f 0
1,500 m 0
60,000 (1mm), v,w 0
160 m 0
625 j 0
7,872 f 0
2,000 vV, W 0
870 i 0
1 90,000 m 90,000
50 w 0
2,540 f 0
102,400
Number Length  Cell Volume Reference Biovolume
1,130 (1mm), f 0
1,130 (1mm), e 0
163 f 0
40 (1mm),w 0
382 f 0
2,000 w 0
80 (1mm),w 0
100,000 (1mm), w 0
30,000 (1mm), v 0
600 e 0
0
1| 500 e 500
122,412

Number of cells or colonies per mL

Mean length or diameter of filaments or colonies (mm)
Volume of cell or colony (um®)

BioVolume (um®/mL

m=measured (Hillebrand, 1999)

j=juul,
v=vollenweider, 1974
e=estimate
Estimates:

Gonium : measurements from Canter-Lund and Lund (1995), Biovolume caiculated
using equation for prolate spheriod in Hillebrand (1999)




10/11/2011
Chlorophyta
Coelastrum
Cosmarnium
Desmidium
Dictyosphaerium
Euastrum
Eudorina
Gloeocystis
Golenkinia
Gonium
Mougeotia
Micrasterias
One-celled small gm
Oocystis
Pandorina
Pediastrum
Scenedesmus
Selenastrum
Sm gm colonies
Sphaerocystis
Spirogyra
Spondylosium
Staurastrum
Synechocystis
Quadrigula
Tetraodon
Volvox
Xanthidium
Totals

Euglenophyta
Euglena
Phacus
Trachelomonas

Totals

Pyrrhophyta
Ceratium
Closterium
Elakatothrix
Peridinium
Glenodinium
Totals

Chrysophyta
Chrysosphaerella
Cryptomonas
Dinobryon
Gymnodinium
Mallomonas

Sm bm colonies
Synura

“tiny bubbles"
Uroglena
Totals

Mid
Number

M
Length

Cell Volume Reference Biovolume Comments:

89

1,000

700

111

350,000

1,767

716

80

32,652

1,111

850,000

537

1,000

4,000

14,138

255

eI LA I ER R R R B B R S Y ) )

20

3

100,000

(1mm), e

716

N

500,000

(1 mm), m

950,000

(1mm), m

5,000

537

OOOO‘;OOOOOOOOOOOOOOOOOO

65,000

130,000

250

0

90,000

0

1,200

—~|3|g|3|®

0

Number

Length

Cell Volume

Reference

132,148

Biovolume

7,775

f

0

26,000

f

4,771

f

Number

Length

Cell Volume

Reference

0
0
0

Biovolume

50,000

f

0

1,000

1,272

40,000

38,485

f
f
v
f

(=] fol [o] jo] L)

Number

Length

Cell Volume

Reference

Biovolume

4,000

0

2,600

200

38,485

3,292

100,000

3,068

100,000

90,000
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10/11/2011
Mid

Bacillariophyta
Asterionella
Cavinula
Craticula
Cyclotella
Cymbella
Diatoma
Ellerbeckia
Epithemia
Fragilana
Gomphonema
Gyrosigma
Melosira (Aulacoseira)
Meridion
Navicula
Pinnularia
Stephanodiscus
Surirella
Stauroneis
Synedra
Tabellaria
Totals

Cyanophyta
Anabaena
Anacystis
Aphanizomenon
Aphanocapsa
Gleotrichia
Gomphosphaeria
Merismopeida
Microcystis
Oscillatoria
Coelosphanium
Totals

threads

All Phyla Totals

Number =
Length =

Cell Volume =
Biovolume =

w=Wetzel, 1975
f=Funk, 1974

M
Number Length  Cell Volume Reference Biovolume
12 350 w 4,200
5,000 0
3,000 m 0
1 300 f 300
225 f 0
3,506 f 0
300 e 0
4,000 m 0
200,000 | (tmm), v,w 0
300 f 0
1,500 m 0
60,000 | (1mm), v,w 0
160 m 0
625 j 0
7,872 f 0
2,000 VA 0
870 i 0
90,000 m 0
50 w 0
2,540 f 0
4,500
Number Length  Cell Volume Reference Biovolume
4 0.065 1,130 (1mm), f 294
1,130 (1mm), e 0
163 f 0
40 (1Tmm),w 0
382 f 0
2,000 w 0
80 (1mm),w 0
100,000 | (1mm), w 0
30,000 (tmm), v 0
600 e 0
294
500 | e | 0 |
136,942

Number of cells or colonies per mL
Mean length or diameter of filaments or colonies (mm)
Volume of cell or colony (um®)

BioVolume (um®)/mL

m=measured (Hillebrand, 1999)

jFjuul,
v=vollenweider, 1974
e=estimate
Estimates:

Gonium : measurements from Canter-Lund and Lund (1995), Biovolume calculated
using equation for prolate spheriod in Hillebrand (1999)



11/3/2011
Chlorophyta
Coelastrum
Cosmarium
Desmidium
Dictyosphaerium
Euastrum
Eudorina
Gloeocystis
Golenkinia
Gonium
Mougeotia
Micrasterias
One-celled small gm
Oocystis
Pandorina
Pediastrum
Scenedesmus
Selenastrum
Sm gm colonies
Sphaerocystis
Spirogyra
Spondylosium
Staurastrum
Synechocystis
Quadrigula
Tetraodon
Volvox
Xanthidium
Totals

Euglenophyta
Euglena
Phacus
Trachelomonas
Totals

Pyrrhophyta
Ceratium
Clostenium
Elakatothrix
Peridinium
Glenodinium
Totals

Chrysophyta
Chrysosphaerella
Cryptomonas
Dinobryon
Gymnodinium
Mallomonas

Sm bm colonies
Synura

"tiny bubbles"”
Uroglena

Totals

Mid M
Number Length  Cell Volume Reference Biovolume Comments:
89 f 0
1,000 f 0
700 f 0
111 f 0
350,000 m 0
1,767 f 0
716 f 0
80 f 0
32,652 e 0
1,111 f 0
850,000 m 0
537 e 0
1,000 e 0
4,000 v 0
14,138 f 0
255 f 0
20 m 0
100,000 | (1mm), e 0
1 716 f 716
500,000 | (1 mm), m 0
950,000 | (1mm), m 0
1 5,000 f 5,000
537 e 0
65,000 m 0
250 w 0
90,000 m 0
1,200 f 0]
5,716
Number Length  Cell Volume Reference Biovolume
7,775 f 0
26,000 f 0
4,771 f 0
0
Number Length  Cell Volume Reference Biovolume
50,000 f 0
1,000 f 0
1,272 f 0
1 40,000 v 40,000
38,485 f 0
40,000
Number Length Cell Volume Reference Biovolume
4,000 m 0
2,600 f 0
200 f 0
38,485 f 0
3,292 f 0
100,000 (1mm), e 0
3,068 f 0
8 0.01 100,000 | (1mm), e 8,000
1 90,000 A 90,000
98,000




11/3/2011
Mid

Bacillariophyta
Asterionella
Cavinula
Craticula
Cyclotella
Cymbella
Diatoma
Ellerbeckia
Epithemia
Fragilaria
Gomphonema
Gyrosigma

Melosira (Aulacoseira)

Meridion
Navicula
Pinnularia
Stephanodiscus
Surirella
Stauroneis
Synedra
Tabellaria
Totals

Cyanophyta
Anabaena
Anacystis
Aphanizomenon
Aphanocapsa
Gleotrichia
Gomphosphaeria
Merismopeida
Microcystis
Oscillatoria
Coelospharnium
Totals

threads

All Phyla Totals

Number =
Length =

Cell Volume =
Biovolume =

w=Wetzel, 1975
f=Funk, 1974

M
Number Length  Cell Volume Reference Biovolume
103 350 w 36,050
5,000 0
3,000 m 0
5 300 f 1,500
225 f 0
3,506 f 0
300 e 0
4,000 m 0
200,000 | (tmm), v,w 0
300 f 0
1,500 m 0
60,000 | (1mm), v,w 0
160 m 0
625 i 0
7,872 f 0
2,000 v,W 0
870 j 0
90,000 m 0
50 w 0
2,540 f 0
37,550
Number Length  Cell Volume Reference Biovolume
2 0.12 1,130 (1mm), { 271
1,130 (Tmm), e 0
163 f 0
40 (1mm),w 0
382 f 0
2,000 w 0
80 (1mm),w 0
100,000 | (1mm), w 0
30,000 (1mm), v 0
600 e 0
271
| 500 e 0
181,537

Number of cells or colonies per mL
Mean length or diameter of filaments or colonies (mm)
Volume of cell or colony (um?®)
BioVolume (um®)/mL

m=measured (Hillebrand, 1999)

j=juul,

v=vollenweider, 1974

e=estimate
Estimates:

Gonium : measurements from Canter-Lund and Lund (1995), Biovolume calculated
using equation for prolate spheriod in Hillebrand (1999)




2011 Loon Mid Site (Bottom) Phytoplankton Biovolume

5/25/2011
Bot

Chliorophyta
Coelastrum
Cosmarium
Desmidium
Dictyosphaerium
Euastrum
Eudorina
Gloeocystis
Golenkinia
Gonium
Mougeotia
Micrasterias
One-celled small gm
Oocystis
Pandorina
Pediastrum
Scenedesmus
Selenastrum
Sm gm colonies
Sphaerocystis
Spirogyra
Spondylosium
Staurastrum
Synechocystis
Quadrigula
Volvox
Xanthidium
Totals

Euglenophyta
Euglena
Phacus
Trachelomonas
Totals

Pyrrhophyta
Ceratium
Closterium
Elakatothrix
Peridinium
Glenodinium
Totals

Chrysophyta
Chrysosphaerella
Cryptomonas
Dinobryon
Gymnodinium
Mallomonas

Sm bm colonies
Synura

"tiny bubbles”
Uroglena
Totals

M
Number

Length

Cell Volume

Reference

Biovolume

89

1,000

700

111

350,000

1,767

716

80

32,652

1,111

850,000

537

1,000

4,000

14,138

255

20

Jlw|=wl<lo|o{S|mlo ]S ]]w]]-

100,000

(imm), e

716

500,000

(1 mm), m

950,000

(1mm), m

5,000

537

65,000

90,000

1,200

—-|3 |3 |®

Number

Length

Cell Volume

Reference
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Biovolume

1

7,775

f

7,775

26,000

f

0

4,771

f

0

Number

Length

Cell Volume

Reference

7,775

Biovolume

50,000

f

0

1,000

1,272

40,000

38,485

f
f
v
f

Number

Length

Cell Volume

Reference

[~] [=} {a]a] ]

Biovolume

4,000

2,600

200

38,485

3,292

100,000

3,068

100,000

90,000
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Comments:



5/25/2011

Bot
Bacillariophyta
Asterionella
Cavinula
Craticula
Cyclotella
Cymbella
Diatoma
Elierbeckia
Epithemia
Fragilaria
Gomphonema
Gyrosigma
Melosira (Aulacoseira)
Meridion
Navicula
Pinnularia
Stephanodiscus
Surirella
Stauroneis
Synedra
Tabellaria
Totals

Cyanophyta
Anabaena
Anacystis
Aphanizomenon
Aphanocapsa
Gleotrichia
Gomphosphaernia
Merismopeida
Microcystis
Oscillatoria
Coelosphanium
Totals

threads

All Phyla Totals

Number =
Length =

Cell Volume =
Biovolume =

w=Wetzel, 1975
f=Funk, 1974

M
Number  Length Cell Volume  Reference Biovolume
39 350 w 13,650
5,000 0
3,000 m 0
14 300 f 4,200
225 f 0
3,506 f 0
300 e 0
4,000 m 0
1 0.17 200,000 (1mm), v,w 34,000
300 f 0
1,500 m 0
60,000 (1mm), v,w 0
160 m 0
625 j 0
7,872 f 0
4 2,000 vV, W 8,000
870 j 0
90,000 m 0
11 50 w 550
2,540 f 0
60,400
Number  Length Cell Volume  Reference Biovolume
1,130 (1mm), f 0
1,130 (1mm), e 0
163 f 0
40 (1mm),w 0
382 f 0
2,000 w 0
80 (1mm),w 0
100,000 (1mm), w 0
30,000 (1mm), v 0
600 e 0
0
500 e 0
68,175

Number of cells or colonies per mL

Mean Iength or diameter of filaments or colonies (mm)
Volume of cell or colony (um®)

BioVolume (um®)/mL

m=measured (Hillebrand, 1999)

Fjuul,
v=vollenweider, 1974
e=estimate
Estimates:

Gonium : measurements from Canter-Lund and Lund (1995), Biovolume calculated
using equation for prolate spheriod in Hillebrand (1999)




6/7/2011
Bot

Chlorophyta
Coelastrum
Cosmarium
Desmidium
Dictyosphaerium
Euastrum
Eudorina
Gloeocystis
Golenkinia
Gonium
Mougeotia
Micrasterias
One-celled small gm
Oocystis
Pandorina
Pediastrum
Scenedesmus
Selenastrum
Sm gm colonies
Sphaerocystis
Spirogyra
Spondylosium
Staurastrum
Synechocystis
Quadrigula
Volvox
Xanthidium
Totals

Euglenophyta
Euglena
Phacus
Trachelomonas
Totals

Pyrrhophyta
Ceratium
Closterium
Elakatothrix
Peridinium
Glenodinium
Totals

Chrysophyta
Chrysosphaerella
Cryptomonas
Dinobryon
Gymnodinium
Mallomonas

Sm bm colonies
Synura

"tiny bubbles”
Uroglena
Totals

M
Number  Length Cell Volume  Reference Biovolume
89 f 0
1,000 f 0
700 f 0
111 f 0
350,000 m 0
1,767 f 0
716 f 0
80 f 0
32,652 e 0
1,111 f 0
850,000 m 0
537 e 0
1,000 e 0
4,000 v 0
14,138 f 0
255 f 0
20 m 0
100,000 (1mm), e 0
2 716 f 1,432
500,000 (1 mm), m 0
950,000 (1mm), m 0
5,000 f 0
537 e 0
65,000 m 0
90,000 m 0
1,200 f 0
1,432
Number Length Cell Volume  Reference Biovolume
7,775 f 0
26,000 f - 0
4,771 f 0
0
Number Length Cell Volume  Reference Biovolume
50,000 f 0
1,000 f 0
1,272 f 0
40,000 v 0
38,485 f 0
0
Number Length Cell Volume  Reference Biovolume
4,000 m 0
2,600 f 0
200 f 0
38,485 f 0
1 3,292 f 3,292
100,000 (1mm), e 0
3,068 f 0
100,000 (1mm), e 0
90,000 \""AY 0
3,292




6/7/12011

Bot
Bacillariophyta
Asterionella
Cavinula
Craticula
Cyclotella
Cymbella
Diatoma
Ellerbeckia
Epithemia
Fragilaria
Gomphonema
Gyrosigma
Melosira (Aulacoseira)
Meridion
Navicula
Pinnularia
Stephanodiscus
Surirella
Stauroneis
Synedra
Tabellaria
Totals

Cyanophyta
Anabaena
Anacystis
Aphanizomenon
Aphanocapsa
Gleotrichia
Gomphosphaeria
Merismopeida
Microcystis
Oscillatoria
Coelospharium
Totals

threads

All Phyla Totals

Number =
Length =

Cell Volume =
Biovolume =

w=Wetzel, 1975
f=Funk, 1974

M
Number  Length Cell Volume  Reference Biovolume
14 350 w 4,900
5,000 0
3,000 m 0
5 300 f 1,500
225 f 0
3,506 f 0
300 e 0
4,000 m 0
200,000 (1mm), v,w 0
300 f 0
1,500 m 0
60,000 (1mm), v.w 0
160 m 0
1 625 j 625
7,872 f 0
1 2,000 v,W 2,000
870 j 0
2 90,000 m 180,000
50 w 0
2,540 f 0
189,025
Number  Length Cell Volume  Reference Biovolume
1,130 (1mm), f 0
1,130 (imm), e 0
163 f 0
40 (1mm),w 0
382 f 0
2,000 w 0
80 (1mm),w 0
100,000 (1mm), w 0
30,000 (Tmm), v 0
600 e 0
0
500 e 0
193,749

Number of cells or colonies per mL

Mean iength or diameter of filaments or colonies (mm)
Volume of cell or colony (um®)

BioVolume (pm3)/mL

m=measured (Hillebrand, 1999)

Fjuul,
v=vollenweider, 1974
e=estimate
Estimates:

Gonium : measurements from Canter-Lund and Lund (1995), Biovolume calculated
using equation for prolate spheriod in Hillebrand (1999)



6/27/2011
Bot

Chlorophyta
Coelastrum
Cosmarium
Desmidium
Dictyosphaerium
Euastrum
Eudorina
Gloeocystis
Golenkinia
Gonium
Mougeotia
Micrasterias
One-celled small gm
Oocystis
Pandorina
Pediastrum
Scenedesmus
Selenastrum
Sm gm colonies
Sphaerocystis
Spirogyra
Spondylosium
Staurastrum
Synechocystis
Quadrigula
Volvox
Xanthidium
Totals

Euglenophyta
Euglena
Phacus
Trachelomonas

Totals

Pyrrhophyta
Ceratium
Closterium
Elakatothrix
Peridinium
Glenodinium
Totals

Chrysophyta
Chrysosphaerella
Cryptomonas
Dinobryon
Gymnodinium
Mallomonas

Sm bm colonies
Synura

"tiny bubbles”
Uroglena
Totals

M
Number

Length

Cell Volume

Reference

Biovolume Comments:

89

1,000

700

111

350,000

1,767

11

716

N
(o}

80

32,652

1,111

850,000

537

1,000

4,000

14,138

255

|| |0 |3 |H|D|4]=w]=]|T |||

20

3

100,000

(1imm), e

716

500,000

(1 mm), m

950,000

(1mm), m

5,000

537

65,000

90,000

1,200

|33 |®

Number

Length

Cell Volume

Reference

3oooooooooooooooooooo\goooooo

6

N

Biovolume

7,775

f

0

26,000

f

0

4,771

f

0

Number

Length

Cell Volume

Reference

0

Biovolume

50,000

f

0

1,000

1,272

40,000

38,485

f
f
v
f

Number

Length

Cell Volume

Reference

[=] k=) =] =] =]

Biovolume

4,000

0

2,600

0

200

200

38,485

3,292

100,000

3,068

100,000

90,000

[ e] le] o] o] (o}

200



6/27/2011

Bot
Bacillariophyta
Asterionella
Cavinula
Craticula
Cyclotella
Cymbella
Diatoma
Ellerbeckia
Epithemia
Fragilaria
Gomphonema
Gyrosigma
Melosira (Aulacoseira)
Meridion
Navicula
Pinnularia
Stephanodiscus
Surirella
Stauroneis
Synedra
Tabellaria
Totals

Cyanophyta
Anabaena
Anacystis
Aphanizomenon
Aphanocapsa
Gleotrichia
Gomphosphaeria
Merismopeida
Microcystis
Oscillatoria
Spirulina

Totals

threads

All Phyla Totals

Number =
Length =

Cell Volume =
Biovolume =

w=Wetzel, 1975
f=Funk, 1974

M
Number  Length Cell Volume  Reference Biovolume
350 w 0
5,000 0
3,000 m 0
2 300 i 600
225 f 0
3,506 f 0
300 e 0
4,000 m 0
200,000 (1Tmm), v,w 0
300 f 0
1,500 m 0
60,000 (1mm), v,w 0
160 m 0
625 j 0
7,872 f 0
2,000 v,W 0
870 j 0
90,000 m 0
50 w 0
1 2,540 f 2,540
3,140
Number  Length Cell Volume  Reference Biovolume
56 0.145 1,130 (1mm), f 9,176
1,130 (1mm), e 0
163 f 0
40 (1mm),w 0
382 f 0
2,000 w 0
80 (1mm),w 0
100,000 (Imm), w 0
30,000 (1Tmm), v 0
9,176
500 e 0
20,392

Number of cells or colonies per mL

Mean length or diameter of filaments or colonies (mm)
Volume of cell or colony (um®)

BioVolume (um®)/mL

m=measured (Hillebrand, 1999)

Fuul,
v=vollenweider, 1974
e=estimate
Estimates:

Gonium : measurements from Canter-Lund and Lund (1995), Biovolume calculated
using equation for prolate spheriod in Hillebrand (1999)



7/12/2011
Bot

Chlorophyta
Coelastrum
Cosmarnium
Desmidium
Dictyosphaerium
Euastrum
Eudorina
Gloeocystis
Golenkinia
Gonium
Mougeotia
Micrasterias
One-celled small gm
Oocystis
Pandorina
Pediastrum
Scenedesmus
Selenastrum
Sm gm colonies
Sphaerocystis
Spirogyra
Spondyiosium
Staurastrum
Synechocystis
Quadrigula
Volvox
Xanthidium
Totals

Euglenophyta
Euglena
Phacus
Trachelomonas

Totals

Pyrrhophyta
Ceratium
Closterium
Elakatothrix
Peridinium
Glenodinium
Totals

Chrysophyta
Chrysosphaerella
Cryptomonas
Dinobryon
Gymnodinium
Mallomonas

Sm bm colonies
Synura

"tiny bubbles”
Uroglena
Totals

M
Number Length  Cell Volume Reference Biovolume Comments:
89 f 0
1,000 f 0
700 f 0
111 f 0
350,000 m 0
1,767 f 0
5 716 f 3,580
80 f 0
32,652 e 0
1,111 f 0
850,000 m 0
537 e 0
1,000 e 0
4,000 v 0
14,138 f 0
255 f 0
20 m 0
100,000 (1mm), e 0
716 . f 0
500,000 | (1 mm), m 0
950,000 (tmm), m 0
5,000 f 0
537 e 0
65,000 m 0
90,000 m 0
1,200 f 0
3,580
Number Length  Cell Volume Reference Biovolume
7,775 f 0
26,000 f 0
4,771 f 0
0
Number Length  Cell Volume Reference Biovolume
50,000 f 0
1,000 f 0
1,272 f 0
40,000 ' 0
38,485 f 0
0
Number Length  Cell Volume Reference Biovolume
4,000 m 0
2,600 f 0
200 f 0
38,485 f 0
3,292 f 0
100,000 (Tmm), e 0
3,068 f 0
100,000 (1mm), e 0
90,000 w,v 0
0




7/12/2011

Bot
Bacillariophyta
Astenionella
Cavinula
Craticula
Cyclotella
Cymbella
Diatoma
Ellerbeckia
Epithemia
Fragilaria
Gomphonema
Gyrosigma
Melosira (Aulacoseira)
Meridion
Navicula
Pinnularia
Stephanodiscus
Surirella
Stauroneis
Synedra
Tabellaria
Totals

Cyanophyta
Anabaena
Anacystis
Aphanizomenon
Aphanocapsa
Gleotrichia
Gomphosphaeria
Merismopeida
Microcystis
Oscillatona
Coelosphanum
Totals

threads

All Phyla Totals

Number =
Length =

Cell Volume =
Biovolume =

w=Wetzel, 1975
f=Funk, 1974

M
Number Length  Cell Volume Reference Biovolume
2 350 w 700
5,000 0
3,000 m 0
10 300 f 3,000
225 f 0
3,506 f 0
300 e 0
4,000 m 0
200,000 | (1mm), v,w 0
300 f 0
1,500 m 0
60,000 (1mm), v,w 0
160 m 0
625 j 0
7,872 f 0
2,000 Vv, W 0
870 j 0
90,000 m 0
1 50 w 50
2,540 f 0
3,750
Number Length  Cell Volume Reference Biovolume
1,130 {(1mm), { 0
1,130 (1mm), e 0
163 f 0
40 (1mm),w 0
382 f 0
2,000 w 0
80 (1mm),w 0
100,000 (1mm), w 0
30,000 (1mm), v 0
600 e 0
0
500 e | 0
7,330

Number of cells or colonies per mL

Mean length or diameter of filaments or colonies (mm)
Volume of cell or colony (um®)

BioVolume (um?)/mL

=measured (Hillebrand, 1999)

Fiuul,
v=vollenweider, 1974
e=estimate
Estimates:

Gonium : measurements from Canter-Lund and Lund (1995), Biovolume calculated
using equation for prolate spheriod in Hillebrand (1999)




712612011
Bot

Chiorophyta
Coelastrum
Cosmarium
Desmidium
Dictyosphaernium
Euastrum
Eudorina
Gloeocystis
Golenkinia
Gonium
Mougeofia
Micrasterias
One-celled small gm
Oocystis
Pandorina
Pediastrum
Scenedesmus
Selenastrum
Sm gm colonies
Sphaerocystis
Spirogyra
Spondylosium
Staurastrum
Synechocystis
Quadrigula
Volvox
Xanthidium
Totals

Euglenophyta
Euglena
Phacus
Trachelomonas

Totals

Pyrrhophyta
Ceratium
Closterium
Elakatothrix
Peridinium
Glenodinium
Totals

Chrysophyta
Chrysosphaerella
Cryptomonas
Dinobryon
Gymnodinium
Mallomonas

Sm bm colonies
Synura

"tiny bubbles"
Uroglena
Totals

M
Number Length  Cell Volume Reference Biovolume Comments:
89 f 0
1,000 f 0
700 f 0
111 f 0
350,000 m 0
1,767 f 0
1 716 f 716
80 f 0
32,652 e 0
1,111 f 0
850,000 m 0
537 e 0
1,000 e 0
4,000 \ 0
14,138 f 0
255 f 0
20 m 0
100,000 (1mm), e 0
716 f 0
500,000 (1 mm), m 0
950,000 (Imm), m 0
5,000 f 0
537 e 0
65,000 m 0
90,000 m 0
1,200 f 0
716
Number Length  Cell Volume Reference Biovolume
7,775 f 0
26,000 f 0
4,771 f 0
0
Number Length  Cell Volume Reference Biovolume
50,000 f 0
1,000 f 0
1,272 f 0
40,000 ' 0
38,485 f 0
0
Number Length  Cell Volume Reference Biovolume
4,000 m 0
2,600 f 0
200 f 0
38,485 f 0
3,292 f 0
100,000 (imm), e 0
3,068 f 0
100,000 (1imm), e 0
90,000 W,V 0
0




712612011

Bot
Bacillariophyta
Asterionella
Cavinula
Craticula
Cyclotella
Cymbella
Diatoma
Ellerbeckia
Epithemia
Fragilaria
Gomphonema
Gyrosigma
Melosira (Aulacoseira)
Meridion
Navicula
Pinnularia
Stephanodiscus
Surirella
Stauroneis
Synedra
Tabellaria
Totals

Cyanophyta
Anabaena
Anacystis
Aphanizomenon
Aphanocapsa
Gleotrichia
Gomphosphaeria
Merismopeida
Microcystis
Oscillatoria
Coelospharium
Totals

threads

All Phyla Totals

Number =
Length =

Cell Volume =
Biovolume =

w=Wetzel, 1975
f=Funk, 1974

M
Number Length  Cell Volume Reference Biovolume

350 w 0
5,000 0
3,000 m 0

3 300 f 900
225 f 0
3,506 f 0
300 e 0
4,000 m 0
200,000 | (1mm), v,w 0

300 f 0
1,500 m 0
60,000 (1mm), v,w 0
160 m 0
625 j 0
7,872 f 0
2,000 V,W 0
870 j 0
90,000 m 0
50 w 0
2,540 f 0

900

Number Length  Cell Volume Reference Biovolume

1,130 (1mm), f 0
1,130 (1mm), e 0
163 f 0
40 {(1mm),w 0
382 f 0
2,000 w 0
80 (1mm),w 0
100,000 (1mm), w 0
30,000 (1mm), v 0
600 e 0
0
500 e 0

1,616

Number of cells or colonies per mL

Mean length or diameter of filaments or colonies (mm)
Volume of cell or colony (um®)

BioVolume (um?)/mL

m=measured (Hillebrand, 1999)

j=juul,
v=vollenweider, 1974
e=estimate
Estimates:

Gonium : measurements from Canter-Lund and Lund (1995), Biovolume calculated
using equation for prolate spheriod in Hillebrand (1999)




8/9/2011

Bot
Chlorophyta
Coelastrum
Cosmarium
Desmidium
Dictyosphaerium
Euastrum
Eudorina
Gloeocystis
Golenkinia
Gonium
Mougeotia
Micrasterias
One-celled small gm
Oocystis
Pandorina
Pediastrum
Scenedesmus
Selenastrum
Sm gm colonies
Sphaerocystis
Spirogyra
Spondylosium
Staurastrum
Synechocystis
Quadrigula
Volvox
Xanthidium
Totals

Euglenophyta
Euglena
Phacus
Trachelomonas
Totals

Pyrrhophyta
Ceratium
Closterium
Elakatothrix
Peridinium
Glenodinium
Totals

Chrysophyta
Chrysosphaerella
Cryptomonas
Dinobryon
Gymnodinium
Mallomonas

Sm bm colonies
Synura

"tiny bubbles”
Uroglena

Totals

M
Number Length  Cell Volume Reference Biovolume Comments:
89 f 0
1,000 f 0
700 f 0
111 f 0
350,000 m 0
1,767 f 0
716 f 0
80 f 0
32,652 e 0
1,111 f 0
850,000 m 0
537 e 0
1,000 e 0
4,000 v 0
14,138 f 0
255 f 0
20 m 0
100,000 (1mm), e 0
716 f 0
500,000 | (1 mm), m 0
950,000 (Tmm), m 0
5,000 f 0
537 e 0
65,000 m 0
90,000 m 0
1,200 f 0
]
Number Length  Cell Volume Reference Biovolume
7,775 f 0
26,000 f 0
4,771 f 0
0
Number Length  Cell Volume Reference Biovolume
50,000 f 0
1,000 f 0
1,272 f 0
40,000 v 0
38,485 f 0
0
Number Length  Cell Volume Reference Biovolume
4,000 m 0
2,600 f 0
200 f 0
38,485 f 0
3,292 f 0
100,000 (1mm), e 0
3,068 f 0
84 100,000 (1Tmm), e 0
90,000 w,v 0
]




8/9/2011
Bot

Bacillariophyta
Asterionella
Cavinula
Craticula
Cyclotella
Cymbella
Diatoma
Ellerbeckia
Epithemia
Fragilaria
Gomphonema
Gyrosigma
Melosira (Aulacoseira)
Meridion
Navicula
Pinnularia
Stephanodiscus
Surirella
Stauroneis
Synedra
Tabellaria
Totals

Cyanophyta
Anabaena
Anacystis
Aphanizomenon
Aphanocapsa
Gleotrichia
Gomphosphaeria
Merismopeida
Microcystis
Oscillatoria
Coelospharium
Totals

threads

All Phyla Totals

Number =
Length =

Cell Volume =
Biovolume =

w=Wetzel, 1975
f=Funk, 1974

M
Number Length  Cell Volume Reference Biovolume
350 w 0
5,000 0
3,000 m 0
1 300 f 300
225 f 0
3,506 f 0
300 e 0
4,000 m 0
200,000 | (1mm), v,w 0
300 f 0
1,500 m 0
60,000 (1mm), v,w 0
160 m 0
625 j 0
7,872 f 0
2,000 v,W 0
870 j 0
90,000 m 0
50 w 0
2,540 f 0
300
Number Length  Cell Volume Reference Biovolume
3 0.02 1,130 (1mm), f 68
1,130 (1mm), e 0
163 f 0
40 (1mm),w 0
382 f 0
2,000 w 0
80 (1Tmm),w 0
100,000 (1mm), w 0
30,000 (1mm), v 0
600 e 0
68
500 e 0
368

Number of cells or colonies per mL

Mean length or diameter of filaments or colonies (mm)
Volume of cell or colony (um®)

BioVolume (um?)/mL

m=measured (Hillebrand, 1999)

j=iuul,
v=volienweider, 1974
e=estimate
Estimates:

Gonium : measurements from Canter-Lund and Lund (1995), Biovolume calculated
using equation for prolate spheriod in Hillebrand (1999)




8/25/2011
Bot

Chiorophyta
Coelastrum
Cosmarium
Desmidium
Dictyosphaernium
Euastrum
Eudorina
Gloeocystis
Golenkinia
Gonium
Mougeotia
Micrasterias
One-celled small gm
Oocystis
Pandorina
Pediastrum
Scenedesmus
Selenastrum
Sm gm colonies
Sphaerocystis
Spirogyra
Spondylosium
Staurastrum
Synechocystis
Quadrigula
Volvox
Xanthidium
Totals

Euglenophyta
Euglena
Phacus
Trachelomonas

Totals

Pyrrhophyta
Ceratium
Closterium
Elakatothrix
Peridinium
Glenodinium
Totals

Chrysophyta
Chrysosphaerella
Cryptomonas
Dinobryon
Gymnodinium
Mallomonas

Sm bm colonies
Synura

"tiny bubbles"
Uroglena
Totals

M
Number

Length

Cell Volume Reference Biovolume Comments:

89

1,000

700

111

350,000

1,767

716

80

32,652

1,111

850,000

537

1,000

4,000

14,138

255

20

Jis|=wi<|o|o|I |0 =] 3 |||

100,000

(1mm), e

716

500,000

(1 mm), m

950,000

(1mm), m

5,000

537

65,000

90,000

1,200

|3 i3 ||

~
OOOOOOOOOOOOOOOOOOOaOOOOOO

Number

Length

Cell Volume

Reference

716

Biovolume

7,775

f

0

26,000

f

0

4,771

f

0

Number

Length

Cell Volume

Reference

0

Biovolume

50,000

f

0

1,000

1,272

40,000

38,485

| | =]

Number

Length

Cell Volume

Reference

(=] fol [e] [o] fo)

Biovolume

4,000

(el

2,600

200

38,485

3,292

100,000

3,068

0.01

100,000

90,000




8/25/2011
Bot

Bacillariophyta
Asterionella
Cavinula
Craticula
Cyclotella
Cymbella
Diatoma
Ellerbeckia
Epithemia
Fragilaria
Gomphonema
Gyrosigma
Melosira (Aulacoseira)
Meridion
Navicula
Pinnularia
Stephanodiscus
Surirella
Stauroneis
Synedra
Tabellaria
Totals

Cyanophyta
Anabaena
Anacystis
Aphanizomenon
Aphanocapsa
Gleotrichia
Gomphosphaeria
Merismopeida
Microcystis
Oscillatoria
Coelospharium
Totals

threads

All Phyla Totals

Number =
Length =

Cell Volume =
Biovolume =

w=Wetzel, 1975
f=Funk, 1974

M
Number Length  Cell Volume Reference Biovolume

350 w 0

5,000 0

3,000 m 0

300 f 0

225 f 0

3,506 f 0

300 e 0

4,000 m 0

200,000 |(1mm), vw 0

300 f 0

1,500 m 0

60,000 (1mm), v,w 0

160 m 0

625 j 0

7,872 f 0

2,000 V,W 0

870 j 0

90,000 m 0

50 w 0

2,540 f 0

0

Number Length  Cell Volume Reference Biovolume

1 0.02 1,130 (1mm), f 23
1,130 (1mm), e 0

163 f 0

40 (1mm),w 0

382 f 0

2,000 w 0

80 (1mm),w 0

100,000 (1mm), w 0

30,000 (Tmm), v 0

600 e 0
23

500 e 0

1,739

Number of cells or colonies per mL

Mean length or diameter of filaments or colonies (mm)
Volume of cell or colony (um?®)

BioVolume (um®)/mL

m=measured (Hillebrand, 1999)

j=juul,
v=vollenweider, 1974
e=estimate
Estimates:

Gonium : measurements from Canter-Lund and Lund (1995), Biovolume calculated
using equation for prolate spheriod in Hillebrand (1999)




9/15/2011
Bot

Chlorophyta
Coelastrum
Cosmarium
Desmidium
Dictyosphaerium
Euastrum
Eudorina
Gloeocystis
Golenkinia
Gonium
Mougeotia
Micrasterias
One-celled small gm
Oocystis
Pandorina
Pediastrum
Scenedesmus
Selenastrum
Sm gm colonies
Sphaerocystis
Spirogyra
Spondylosium
Staurastrum
Synechocystis
Quadrigula
Volvox
Xanthidium
Totals

Euglenophyta
Euglena
Phacus
Trachelomonas

Totals

Pyrrhophyta
Ceratium
Closterium
Elakatothrix
Peridinium
Glenodinium
Totals

Chrysophyta
Chrysosphaerella
Cryptomonas
Dinobryon
Gymnodinium
Mallomonas
Sm bm colonies
Synura

"tiny bubbles”
Uroglena
Totals

M
Number

Length

Cell Volume Reference Biovolume Comments:

89

1,000

700

111

350,000

1,767

716

80

32,652

1,111

850,000

537

1,000

4,000

14,138

255

20

Jlw|=wl<|o|o |3 ]IH|O |||~ 3 |||

100,000

(1mm), e

716

500,000

(1 mm), m

950,000

(Tmm), m

5,000

537

65,000

90,000

1,200

-3 |3|®
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Biovolume

7,775

f

0

26,000

f

0

4,771

f

0

Number

Length

Cell Volume

Reference

0

Biovolume

50,000

f

0

1,000

1,272

40,000

38,485
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Number

Length

Cell Volume

Reference
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Biovolume

4,000

0

2,600

200

38,485

3,292

100,000

3,068
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0.01

100,000

0
0
0
0
0
0
21,0

00

90,000

0

21,000




9/15/2011

Bot
Bacillariophyta
Asterionella
Cavinula
Craticula
Cyclotella
Cymbella
Diatoma
Ellerbeckia
Epithemia
Fragilaria
Gomphonema
Gyrosigma
Melosira (Aulacoseira)
Meridion
Navicula
Pinnularia
Stephanodiscus
Surirella
Stauroneis
Synedra
Tabellana
Totals

Cyanophyta
Anabaena
Anacystis
Aphanizomenon
Aphanocapsa
Gleotrichia
Gomphosphaeria
Merismopeida
Microcystis
Oscillatoria
Coelospharium
Totals

threads

All Phyla Totals

Number =
Length =

Cell Volume =
Biovolume =

w=Wetzel, 1975
f=Funk, 1974

M
Number  Length Cell Volume Reference Biovolume
350 w 0
5,000 0
3,000 m 0
1 300 f 300
225 f 0
3,508 f 0
300 e 0
4,000 m 0
200,000 | (1mm), v,w 0
300 f 0
1,500 m 0
60,000 (1mm), v,w 0
160 m 0
625 j 0
7,872 f 0
2,000 v,W 0
870 j 0
90,000 m 0
50 w 0
2,540 f 0
300
Number  Length Cell Volume Reference Biovolume
1,130 (1mm), f 0
1,130 (1mm), e 0
163 f 0
40 (1mm),w 0
382 f 0
2,000 w 0
80 (1mm),w 0
100,000 (1mm), w 0
30,000 (Imm), v 0
600 e 0
0
| 500 e 0
21,300

Number of cells or colonies per mL

Mean length or diameter of filaments or colonies (mm)
Volume of cell or colony (um?)

BioVolume (um°)/mL

m=measured (Hiliebrand, 1999)

jFjuul,
v=vollenweider, 1974
e=estimate
Estimates:

Gonium : measurements from Canter-Lund and Lund (1995), Biovolume calculated
using equation for prolate spheriod in Hillebrand (1999)




9/26/2011
Bot

Chlorophyta
Coelastrum
Cosmarium
Desmidium
Dictyosphaerium
Euastrum
Eudorina
Gloeocystis
Golenkinia
Gonium
Mougeotia
Micrastenias
One-celled small gm
Oocystis
Pandorina
Pediastrum
Scenedesmus
Selenastrum
Sm gm colonies
Sphaerocystis
Spirogyra
Spondylosium
Staurastrum
Synechocystis
Quadrigula
Volvox
Xanthidium
Totals

Euglenophyta
Euglena
Phacus
Trachelomonas
Totals

Pyrrhophyta
Ceratium
Closterium
Elakatothrix
Peridinium
Glenodinium
Totals

Chrysophyta
Chrysosphaerella
Cryptomonas
Dinobryon
Gymnodinium
Mallomonas

Sm bm colonies
Synura

"tiny bubbles”
Uroglena
Totals

M
Number

Length

Cell Volume Reference Biovolume Comments:

89

0

1,000

700

111

350,000

1,767

716

80

32,652

1,111

850,000

537

1,000

4,000

14,138

255
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20

3

100,000

(1Tmm), e

716

500,000

(1 mm), m

950,000

(1mm), m

5,000

537

65,000

90,000

1,200
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Reference
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Biovolume

7,775

f

0

26,000

f

0

4,771

f

0

Number

Length

Cell Volume

Reference

0

Biovolume

50,000

f

0

1,000

0

1,272

0

40,000

40,000

38,485

| L | —-n]—n

0

Number

Length

Cell Volume

Reference

40,000

Biovolume

4,000

0

2,600

200

38,485

3,292

100,000

3,068

100,000

90,000
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9/26/2011

Bot
Bacillariophyta
Asterionella
Cavinula
Craticula
Cyclotella
Cymbella
Diatoma
Ellerbeckia
Epithemia
Fragilaria
Gomphonema
Gyrosigma
Melosira (Aulacoseira)
Meridion
Navicula
Pinnularia
Stephanodiscus
Surirella
Stauroneis
Synedra
Tabellaria
Totals

Cyanophyta
Anabaena
Anacystis
Aphanizomenon
Aphanocapsa
Gleotrichia
Gomphosphaeria
Merismopeida
Microcystis
Oscillatoria
Coelospharium
Totals

threads

All Phyla Totals

Number =
Length =

Cell Volume =
Biovolume =

w=Wetzel, 1975
f=Funk, 1974

M
Number Length  Cell Volume Reference Biovolume
350 w 0
5,000 0
3,000 m 0
1 300 f 300
225 f 0
3,506 f 0
300 e 0
4,000 m 0
200,000 | (1mm), vw 0
300 f 0
1,500 m 0
60,000 (1mm), v,w 0
160 m 0
625 j 0
7,872 f 0
2,000 Vv, W 0
870 j 0
90,000 m 0
50 w 0
2,540 f 0
300
Number Length  Cell Volume Reference Biovolume
1,130 (1tmm), f 0
1,130 (Imm), e 0
163 f 0
40 (1mm),w 0
382 f 0
2,000 w 0
80 (1Tmm),w 0
100,000 (1mm), w 0
30,000 (1mm), v 0
600 e 0
0
500 e 0
40,300

Number of cells or colonies per mL

Mean length or diameter of filaments or colonies (mm)
Volume of cell or colony (um?)

BioVolume (umS)/mL

m=measured (Hillebrand, 1999)

j=juul,
v=vollenweider, 1974
e=estimate
Estimates:

Gonium : measurements from Canter-Lund and Lund (1995), Biovolume caiculated
using equation for prolate spheriod in Hillebrand (1999)




10/11/2011
Bot

Chlorophyta
Coelastrum
Cosmarium
Desmidium
Dictyosphaerium
Euastrum
Eudorina
Gloeocystis
Golenkinia
Gonium
Mougeotia
Micrasterias
One-celled small gm
Oocystis
Pandorina
Pediastrum
Scenedesmus
Selenastrum
Sm gm colonies
Sphaerocystis
Spirogyra
Spondylosium
Staurastrum
Synechocystis
Quadrigula
Volvox
Xanthidium
Totals

Euglenophyta
Euglena
Phacus
Trachelomonas

Totals

Pyrrhophyta
Ceratium
Closterium
Elakatothrix
Peridinium
Glenodinium
Totals

Chrysophyta
Chrysosphaerella
Cryptomonas
Dinobryon
Gymnodinium
Mallomonas

Sm bm colonies
Synura

“tiny bubbles"
Uroglena
Totals

M
Number

Length

Cell Volume Reference Biovolume Comments:

89

0

1,000

700

111

350,000

1,767

716

~
»

80

32,652

1,111

850,000

537

1,000

4,000

14,138

255

|l |0 iT ||| ]|

20

3

100,000

(1mm), e

716

500,000

(1 mm), m

950,000

(1mm), m

5,000

537

65,000

90,000

1,200
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Number

Length

Cell Volume

Reference

716

Biovolume

7,775

f

0

26,000

f

0

4,771

f

0

Number

Length

Cell Volume

Reference

0

Biovolume

50,000

f

0

1,000

1,272

40,000

38,485

| < ||
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Number

Length

Cell Volume

Reference

Biovolume

4,000

0

2,600

200

38,485

3,292

100,000

3,068

100,000

90,000
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10/11/2011

Bot
Bacillariophyta
Asterionella
Cavinula
Craticula
Cyclotella
Cymbella
Diatoma
Ellerbeckia
Epithemia
Fragilaria
Gomphonema
Gyrosigma
Melosira (Aulacoseira)
Meridion
Navicula
Pinnularia
Stephanodiscus
Surirella
Stauroneis
Synedra
Tabellaria
Totals

Cyanophyta
Anabaena
Anacystis
Aphanizomenon
Aphanocapsa
Gleotrichia
Gomphosphaeria
Merismopeida
Microcystis
Oscillatoria
Coelospharium
Totals

threads

All Phyla Totals
2 spirulina

Number =
Length =

Cell Volume =
Biovolume =

w=Wetzel, 1975
f=Funk, 1974

M
Number Length  Cell Volume Reference Biovolume
350 w 0
5,000 0
3,000 m 0
1 300 f 300
225 f 0
3,506 f 0
300 e 0
4,000 m 0
200,000 | (1mm), v,w 0
300 f 0
1,500 m 0
60,000 | (1mm), v,w 0
160 m 0
625 j 0
7,872 f 0
2,000 V,W 0
870 i 0
90,000 m 0
50 w 0
2,540 f 0
300
Number Length Cell Volume Reference Biovolume
1,130 (1mm), f 0
1,130 (1Tmm), e 0
163 f 0
40 (1mm),w 0
382 f 0
2,000 w 0
80 (1mm),w 0
100,000 | (1mm), w 0
30,000 (Imm), v 0
600 e 0
0
500 | e 0
1,016

Number of cells or colonies per mL
Mean length or diameter of filaments or colonies (mm)
Volume of cell or colony (um®)

BioVolume (um®)/mL

m=measured (Hillebrand, 1999)

j=juul,
v=vollenweider, 1974
e=estimate
Estimates:

Gonium : measurements from Canter-Lund and Lund (1995), Biovolume calculated
using equation for prolate spheriod in Hillebrand (1999)




11/3/2011
Bot

Chlorophyta
Coelastrum
Cosmarnum
Desmidium
Dictyosphaernium
Euastrum
Eudorina
Gloeocystis
Golenkinia
Gonium
Mougeotia
Micrasterias
One-celled small gm
Oocystis
Pandorina
Pediastrum
Scenedesmus
Selenastrum
Sm gm colonies
Sphaerocystis
Spirogyra
Spondylosium
Staurastrum
Synechocystis
Quadrigula
Volvox
Xanthidium
Totals

Euglenophyta
Euglena
Phacus
Trachelomonas
Totals

Pyrrhophyta
Ceratium
Closterium
Elakatothrix
Peridinium
Glenodinium
Totals

Chrysophyta
Chrysosphaerella
Cryptomonas
Dinobryon
Gymnodinium
Mallomonas

Sm bm colonies
Synura

"tiny bubbles"
Uroglena
Totals

M
Number

Length

Cell Volume Reference Biovolume Comments:

89

0

1,000

0

700

0

111

111

350,000

o

1,767

716

80

32,652

1,111

850,000

537

1,000

4,000

14,138

255

20
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100,000

(1mm), e

716

500,000

(1 mm), m

950,000

(1mm), m

5,000

537

65,000

90,000

1,200

—-~|3|3 |0

Number

Length

Cell Volume

Reference
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1

Biovolume

7,775

f

0

26,000

f

0

4,771

f

0

Number

Length

Cell Volume

Reference

0

Biovolume

50,000

f

0

1,000

1,272

40,000

38,485

f
f
v
f

Number

Length

Cell Volume

Reference
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Biovolume

4,000

2,600

200

38,485

3,292

100,000

3,068

100,000

90,000
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11/3/2011

Bot M
Bacillariophyta Number Length Cell Volume Reference Biovolume
Asterionella 1 350 w 350
Cavinula 5,000 0
Craticula 3,000 m 0
Cyclotella 300 f 0
Cymbella 225 f 0
Diatoma 3,506 f 0
Ellerbeckia 300 e 0
Epithemia 4,000 m 0
Fragilania 200,000 | (1mm), v,w 0
Gomphonema 300 f 0
Gyrosigma 1,500 m 0
Melosira (Aulacoseira) 60,000 | (1mm), v,w 0
Meridion 160 m 0
Navicula 625 j 0
Pinnulania , 7,872 f 0
Stephanodiscus 2,000 v, W 0
Surirella 870 j 0
Stauroneis 90,000 m 0
Synedra 50 w 0
Tabellaria 2,540 f 0
Totals 350
Cyanophyta Number Length Cell Volume Reference Biovolume
Anabaena 1,130 (1mm), f 0
Anacystis 1,130 (1mm), e 0
Aphanizomenon 163 f 0
Aphanocapsa 40 (1mm),w 0
Gleotrichia 382 f 0
Gomphosphaernia 2,000 w 0
Merismopeida 80 (1mm),w 0
Microcystis 100,000 | (1mm), w 0
Oscillatoria 30,000 (fmm), v 0
Coelosphanium 600 e 0
Totals 0
threads [ 500 | e | 0
All Phyla Totals 461
Number = Number of cells or colonies per mL
Length = Mean length or diameter of filaments or colonies (mm)
Cell Volume = Volume of cell or colony (uma)
Biovolume = BioVolume (um®)/mL

w=Wetzel, 1975

f=Funk, 1974

m=measured (Hillebrand, 1999)

j=juul,

v=vollenweider, 1974

e=estimate

Estimates:

Gonium : measurements from Canter-Lund and Lund (1995), Biovolume calculated
using equation for prolate spheriod in Hillebrand (1999)



