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ABSTRACT 

DeBruyn, E. R., J. A. Shearer, and D. l. Findlay. 1984. Phytoplankton 
primary production, chlorophyll, biomass and suspended carbon in the 
Experimental lakes Area - 1982 data. Can. Data Rep. Fish. Aquat. Sci. 
438: iv + 110 p. 

Incubator measurements of photosynthetic carbon uptake by phytoplankton 
were conducted for twenty eight lake basins in the Experimental lakes Area. 
Corresponding chlorophyll, suspended carbon and algal cell counts converted to 
biomass are also given. The methodology is briefly described with the 
resultant data tabulated and graphically presented. 

Key words: photosynthesis; incubation; suspended matter. 

RES LIME 

DeBruyn, E. R., J. A. Shearer, and D. l. Findlay. 1984. Phytoplankton 
primary producti on, chlorophyll, bi omass and suspended carbon in the 
Experimental lakes Area - 1982 data. Can. Data Rep. Fish. Aquat. Sci. 
438: i v + 110 p. 

On a effectue l' analyse en incubateur du phytoplancton des vingt-huit 
1 acs de 1 a Regi on des lacs Experimentaux pour · en mesurer l' absorpti on de 
carbone photosyntheti que. Ce rapport renferme 1 es donnees connexes sur 1 a 
chlorophylle, le carbon en suspension et le nombre de cellules alguaires 
converties en biomasse. En outre, il traite brievement de la methodologie 
employee et presente 1 es resultats de l' etude sous forme de tabl eaux et de 
graphi ques. 

Mots cles: photosynthese; incubation; matieres en suspension. 
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INTRODUCTION 

Phytoplankton primary production was mea
sured in twenty eight lake basins in the Experi
~ental Lakes Areil durinq 1982 using alight 
incubator technique. Tilis techniaue has been 
described in detail in a manual on phytoplankton 
primary production Shearer et al. (in prep.) as 
well as in previous reports of this series (see 
DeBruyn et al. 1982). Measurements of ch loro
phyll a, suspended carbon and bio'l1ass were also 
made for each of the lake basins studied. 

Th i s report out 1 i nes changes made to the 
1 i ght i nClJbator methodo logy dur i ng the year. 
The accumulated data for carbon uptake versus 
irradiance, chlorophyll, suspended carbon and 
biomass are presented in either graphic or tabu-
1 ar form. 

FIELD PROCEDURES 

Phytoplankton primary production studies 
were conducted on two groups of lake basins" 

PRESENT SITE LAKES 

114 
222 
223 
224 
226NE 
1'26Svi 
227 
239 

NEW SITE LAKES 

93 
110 
111 
373 
375 
377 

302N 
302S 
303 
304 
305 
382 
382 Bay 
661 

421 
428 
430 
622 
629 
658 

Both qroups of lake basins studied are 
located in the Experimental Lakes Area, north
western Ontario described by Brunskill and 
Schindler (1971) and Cleugh and Hauser (1971) 
(see also Johnson and Vallentyne 1971). 

Lake basins 114 and 223 were again under
goinq a controlled acidification proqra.rn with 
additions of HzS04 (Schindler et al. 1980). 
Lake 227 was in its fourteenth year of a 
nutrient enhanced eutrophication program. 
Basins 226NE and 226SW were in their second year 
of recovery fo 11 owi ng ei ght years of nutri ent 
additions (Schindler 1975; Schindler and Fee 
1(74). A reinforced plastic "sea curtain" was 
maintained between the two basins of Lake 226. 
The "sea curtain" installed between basins 302N 
and 302S in 1981 was maintained through 1982. 
1982 was the first year of an acidification pro
gram for Lake 302, whereby 302N was receiving 
nitric acid additions and 302S sulfuric acid 
additions. A "sea curtain" was also in place 
between bas i n 382 and 382 8ay but no experi
mental perturbations were ongoinq in either 
basin. All other basins were not being experi
'oentally perturbed. 

Except for 1 akes 661 and 303, "presp-nt 
site" lake basins were sampled in a manner simi
lar to that described by DeClercq and Shearer 
(1978). ,lIn integratinq sampler (Shearer 1978) 
was used to collect either 2.~ or 4.4 L of eoi-
1 imnion, metal imnion or hypol imnion water from 
the euphot i c zone of each bas in at ?, 3 or 4 
week intervals. Concurrent light attenuation 
measurements (Shearer and DeBruyn 19(3) were 
used to determine euphotic zone depth and sub
sequent inteqral production rate calculations 
(Fee 1977). As both 661 and 303 are shallow 
lakes and mixed to the bottom only surface 
samples were taken from these lakes. All of the 
"new site" basins \~ere sampled from a helicopter 
allowing only surface samples to be taken from 
the epilimnion. All samples were returned as 
quickly as possible to the laboratory in light
tight insulated containers. 

LABORATORY PROCEDU~ES 

The methodo logy descri bed by DeBruyn et 
a 1. (1982) and DeC 1 ercq and Shearer (1980) for 
proceSSing field samples in the laboratory was 
unchanged through 1982. Suhsamples were retain
ed, prior to incubation, for dissolved inorganic 
carbon (01 C), ch lorophyll and suspended carbon 
analyses. Subsamples preserved with Luqol's 
solution were taken for algal cell counts, spe
cies identification and biomass calculations 
(Findlay and Saesura 1980). 

A new incubator desiCln was implemented in 
1982. The new incubator features a single met-11 
halide light source with high irradiance output 
and low heat generation as compared to previous
ly used old type incubator's quartz-haloge~ 
light source. Less water for subsampling is 
needed from each lake because the new incubator 
uses 60 mL incubation bottles. This reduces 
both field and laboratory handlinq time. A 
flow-throuqh refrigeration unit, together with 
minimal heat output from the light source makes 
constant temperature maintenance Simpler in the 
single water bath incubator. A more detailed 
description of the new incubator design is given 
in Shearer et al. (in prep.). A comparison of 
daily depth integrals calculated from both the 
old and new incubator results for the first six 
weeks of 1982 showed a strong correlation (r = 
.979, n = 38) between the two incubators with a 
slope of .85 and an intercept of 5.79. A paired 
sample test showed a siqnificant difference 
between the two incubators with the old incuba
tor results generally qiving hiqher calculated 
integrals. 

Using a repeating inject10ns system, 0.3cc 
of approxi'llately 2.0 x 10 becquerels of 
NaZ14 C03 stock solution was injected into each 
60 mL bottle to be incubated. Because the level 
of radioactivity added each day :nay vary, the 
activity of the "labelled" stock solution was 
measured dai ly by direct measurement as describ
ed by DeClercq and Shearer (1980). 

All incubated samples were acidified and 
bubbled in a manner similar to that described by 
DeBruyn et a 1. (1982) and Shearer et a 1. (i n 
prep.). After acidification and bubbling, PCS 
(Amersham/Searle) scinti llation fl uor was added 



to each vial. All vials were counted on either 
a Seckman LS8000 or LS750~ liquid scintillation 
counter. 

Light as scalar quantum irradiance was 
measured in each of the incubator chambers using 
either a Biospherical Instruments QSL 100 or a 
Fliospherical Instruments QSR 200 spherical 
sensor. 

PRESENTATION OF DATA 

Appendix 1 contains the physical, chemical 
and biological parameters collected in this 
study for "Present site" lake basins. 

Appendix 2 graphically presents carbon 
uptake versus irradiance data resulting from the 
incubator experililents on "Present site" lake 
basins. 

Appendices 3 and 4 present information for 
"New Site" lakes correspondi ng to appendices 1 
and 2, respectively. 
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"PRESENT SITE" LAKE BASINS 

3 

APPENDIX 1 

Data relevant to each sampling time are listed chronologically according 

to lake basin. 

"Inc Typ" refers to type of light incubator used for incubations. 0-

represents old incubator, 1 - represents new incubator. 

The date stated is that of sample co 11 ect i on and i ncubat ion. The time 

of actual field collection is reported as Central Daylight Time. 

The depth is the range from which the integrated water sample was taken. 

Temperature is that at which the incubation was carried out and may vary 

±loCo Dissolved inorganic carbon (DIC) analysis was done on pre-incubation 

water samples. Units reported are micromoles L_l. Va 1 ues for suspended 

carbon and chlorophyll are in micrograms L_l. 

Values 11 through 14 are "incubator irradiances in microeinsteins m- 2 

sec l • 

Values PI through P4 are rates of inorganic carbon uptake at the four 

separate incubator irradiances in units of milligrams carbon m- 2 h_l. The two 

given values at each irradiance are those of replicate samples. 

The mean coefficient of variation (C.V.) of the four sets of replicates 

are given. $$$$$ occurs when negative values appear under P4 and P3 causing 

the C.V. value to exceed the field width of 999.9. See Note: 1 and 2. 

Live biomass is calculated from algal cell counts and approximated cell 

volumes of the species encountered in the sample. Values are reported in 

grams m- 3
• 

Notes: 

1. Production values are unusually erratic or differ from expected results 

and should be considered with caution. 
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2. Missing values are denoted with -10.00. The sample may have been lost 

during the incubation or not processed. 

3. NaHC03 was added to the sample prior to incubation. 

4. HCL was added to the sample prior to incubation. 

S. Samples ~'1ere incubated at a temperature other than from which the lake 

sample was taken. 
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LAKE 114 

INC DATE DEPTH 
TYP M. 

TIME TEMP DIC SUSP CHLOR 14 P4 13 P 3 12 P2 11 PI C.V. 810- NCTE 
CDT·C CAR. A 

o 4 MAY 0 . 0- 1.5 0835 8. 0 118 290 .6 

HAY 0.0- 1.5 0835 1.0 118 290 .6 

10 HAY 0.0- 4.0 0905 10.0 66 490 1.3 

10 HAY 0.0- 4.0 0905 10.0 66 490 1.3 

24 HAY 0.0- 4.0 0815 15.5 38 580 3.0 

24 HAY 0.0- 4.0 0815 15.5 38 580 3.0 

7 JUN 0.0- 4.0 0900 17.0 86 860 5.9 

7 JUN 0.0- 4.0 · 0900 17.0 86 860 5.9 

21 JUN 0.0- 4.0 0945 17 . 0 29 700 2.7 

JUL 0.0- 4.0 0805 19 . 5 49 1730 . 7.6 

19 JUL 0.0- 4.0 0910 20.5 41 1410 6.0 

AUG 0.0- 4.0 0915 20.5 39 14 20 7 . 4 

16 AUG 0.0- 4.0 0840 22.0 · 37 2220 8.0 

30 AUG 0 . 0- 4.0 0905 16.0 34 18)0 8.3 

13 S!P 0.0- 4.0 0850 17.5 )4 780 11.8 

27 SEP 0.0- 4.0 1000 13.0 28 1690 ·8.1 

11 OCT 0 . 0- 4.0 0905 9.8 )3 1290 12.3 

26 OCT 0.0- 4. 0 0930 7.5 )7 1440 7 . 4 

(\I MASS 

10 

13 

13 

10 

6 

.10 41 1.03 153 3. 36 73 3 2 . 23 
.11 1.16 2. 26 3. 60 19.01 

.34 307 2.48 548 2.53 .06 29 
.05 .27 2 . ll 3.14 12.34 

3.27 .18 40 
. 16 

.83 159 

.60 
2 . 98 830 
2 . 97 3.37 8.11 

.01 36-10 . 00 374 3.77 913 3.66 
.03 -10.00 3.62 3.41 18 . 30 

.30 41 1.52 158 6.70 913 8.81 
.31 1.49 6 . 76 9.87 

4 . 47 847 5.60 

3.24 

.01 21 
0.00 

. 30 208 

. 21 5. 36 6. 92 48 • 44 

.56 35 3 . 06 135 15.38 830 24.36 
.54 3.27 15.94 23.65 

.04 37 2.43 183 16.68 863 ·18 . 96 

J. 0 3 

.13 2 . 27 15.52 17.05 22 . 34 

12 -.04 47 
.0) 

.52 257 5.15 1095 

.48 5.28 
6.09 
6. 70 4. 72 

7 .32 28 2.15 90 7.64 349 11. 73 
.28 2.25 10 . 01 12.73 9.35 

13 .21 5) 2.29 208 9 . 78 913 11.84 
.25 1.98 9.72 1).85 8.44 

16 .29 70 4.)0 254 13.40 1117 21 . 64 
. 12 4.16 12.35 21.0) 17 . 26 

18 1.15 71 3.80 242 15.84 896 24.)) 

. 66 

.66 

.85 

. 85 1.2 

2. 14 

2. 14 

1. 85 

1. 85 

2 . 18 

2 . J) 

4.79 

5.)2 

.41 4.29 15.94 22.19 20 . 72 8.38 

11 . 23 46 2.30 160 9 . 88 707 16.41 
.25 2.10 9.46 17.78 5.48 5.65 

13 .35 47 ).82 161 15.04 6)) 26.02 
.39 3.29 14.71 25 . 6J 5.64 1.9) 

7 .02 29 .79 103 5.01 412 11.76 
. 06 .8) 5 . 09 11.9720.63 4.54 

8 .16 29 1.13 105 5.43 420 10 . 81 
.12 1.21 5.55 11.46 6 . 95 6.14 

12 • 18 48 1.45 1 71 ~. 08 729 6. 36 
.21 1. 60 5.46 6.35 5.80 4. 23 
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LAKE 222 

I NC DATE DEPTH 
TYP M. 

TIME TEMP OIC SUSP CHLOR 14 P4 13 P 3 12 P2 11 P 1 C.V. 
COT·C CAR. A 

17 MAY 0.0- 2.0 0935 10.0 210 510 2 . 8 

17 MAY 0.0- 2.0 0935 10.0 210 510 2.8 

18 MAY 2.0- 4.0 0900 8.5 286 520 2.9 

18 MAY 2 . 0- 4 . 0 0900 8.5 286 520 2.9 

14 JUN 0 . 0- 1.5 0940 16.0 171 820 2.7 

14 JUN 0.0- 1.5 0940 16.0 171 820 2.7 

15 JUN 1.5- 4.3 0930 12 . 0 109 300 2.4 

15 JUN 1 . 5- 4.3 0930 12.0 109 300 2.4 

12 JUL 0 . 0- 1.3 0900 21.0 170 460 1.7 

12 JUL 1 . 3- 4.0 0905 14.0 295 480 4.0 

9 AUG 0.0- 3.0 0840 19.5 180 4~0 5.0 

9 AUG 3.0- 4.0 Oa50 13 . 5 522 520 7.7 

SEP 0.0- 1 . 0 0955 15.0 201 500 5 . 1 

SEP 1.0- 1.8 1000 13.0 250 540 5.7 

12 OCT 0.0- 3.0 1030 9.5 244 510 7 . 5 

11 

10 

. 55 38 2. 00 141 
.71 2.16 

.13 14 
.08 

.94 128 

.68 

7.57 847 
7.78 

8.67 
7.51 

4.71 589 8.29 

( \J 

8.70 

7. 37 5 . 78 28. 58 

.39 J4 1.81 161 4.94 863 5 . 71 
5.4J .45 2. 30 5.07 

-.03 12 
. 06 

. 37 

.12 
98 3.10 407 

J. 28 

7. 90 

4.02 
4.63 8.44 

13 .03 45 
-.04 

.57 173 

.61 
J. 48 1029 4.56 
1.18 2.95 SSSSS 

9 .14 43 
-.12 

.72 241 2.42 1029 

.28 2.90 
3.40 
J. 72 434. 98 

10 1.27 12 . 89 U8 2 . 11 697 
5.04 

4.67 

15 

14 

9 

15 

.02 1.01 

-.14 25 
-.05 

. 41 146 

.12 
1.64 647 
1. 58 

2.89 59.17 

2.83 
1.85 36.12 

.04 66 1. 50 232 6 .70 961 7.42 
.04 1. 27 5.92 6. 60 9.18 

.04 24 
.08 

.46 

.57 
78 2.49 297 4.49 

1.24 5.86 11. 73 

. 15 61 1.26 211 3.77 896 6.78 
.14 1.18 4.32 5.98 6.46 

.13 32 1 . 23 109 4.97 432 8.59 
.16 1.54 6.26 6.50 15.51 

.12 60 1.44 208 4.13 855 5.38 
.21 1.79 5.01 6.10 18.30 

.09 23 
.14 

.01 28 
- . 05 

. 59 

.47 

.71 

. 63 

78 2.01 324 1.03 
1.69 7.28 30.48 

2.12 385 6.15 
2.99 6.81 41.35 

610- NOTE 
MASS 

1. 08 

1. 08 

.64 

.64 

.89 

. 89 

. 59 

.59 

1.31 

.89 

.83 

.33 

1. 00 

. 70 

. 80 
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LAKE 223 

INC DATE DEPTH TIME TEMP DIC 5USP eSLOP 14 P4 II P3 12 P2 ! 1 PI C.V. 
( ') 

B 10- NeTE 
MASS TYP M. CDT·C CAP. A 

HAY 0.0-11.0 0855 8.0 143 470 1.1 

HAY O. O-U.O 0855 8.0 143 470 1.1 

17 HAY 0.0- 5.0 0845 10.0 46 370 1.7 

17 HAY 0.0- 5.0 0845 10.0 46 370 1.7 

18 MAY 5.0-11 . 0 0820 8.5 290 450 1.9 

18 MAY 5.0-U.0 0820 8.5 290 450 1.9 

31 MAY 0.0- 2.0 0825 18.0 23 390 1.1 

31 HAY 0.0- 2.0 0825 18.0 23 390 1.1 

JUN 2.0- 7.5 0815 12.0 50 600 '.8 

JUN 2.0- 7.5 0815 12.0 50 600 4.8 

JUN 7.5-11.5 0810 8.5 207 850 8.0 

JUN 7.5-11.5 0810 8.5 207 850 8.0 

15 JUN 5.0- 8.0 0835 12.0 54 530 3.1 

15 JUN 5.0- 8.0 0835 12.0 54 530 3.1 

14 JUN · 0.0- 5.0 0845 16.0 23 400 .8 

14 JUN 0 . 0- 5.0 0845 16.0 23 400 .8 

16 JUN 8.0-12.0 0840 8.0 229 1080 8.0 

16 JUN 8.0-12.0 0840 8.0 229 1080 8.0 

29 JUN 0.0- 5.0 0855 18.5 16 470 .8 

29 JUN 0.0- 5.0 0855 18.5 81 470 .8 

29 JUN 5 . 0- 9 . 0 0900 13.5 56 600 2.7 

]0 JUN 9.0-12.3 0840 7.0 ]22 2230 31.2 

30 JUN 9.0-12.3 0840 17.0 322 2230 31.2 

13 JUL 0.0- 5 . 0 0910 20.5 23 370 2.3 

11 .06 37 
- . 08 

.69 139 2.24 697 

.69 2.08 
2 . 43 
2.45 SS$S$ . 60 

U 

10 

12 

1. 74 27 
.02 

. 40 295 

.32 

.19 38 1.27 141 
.19 1.29 

.00 14 
.00 

.15 128 

.17 

2.43 614 
2.43 

3. 89 841 
3. 67 

2 . 67 589 
2.63 

4.89 
3.42 44.67 

3. 8 3 
3.85 2.06 

3. 58 
3.34 5. 14 

.76 34 2.89 161 7.09 863 7.33 
.84 2.90 7.75 8 . 27 5.55 

.24 12 -.29 
.07 .45 

98 5.31 407 8.73 
5 . 02 6.30 35 . 64 

4.94 

.60 

.83 

.83 

.72 

.72 

.09 41 
.07 

.67 158 

.60 
3.46 946 
3.56 4.67 8.81 1.05 

10 .00 23 
-.01 

.05 224 
.10 

2 . 24 1062 5 . 58 
2.57 6.25 22.73 1. 05 

8 

6 

10 

13 

6 

5 

12 

.39 27 1.64 105 6 . 93 581 
.52 1.78 8.00 

7 . 31 
7.33 

.03 21 1.15 106 5.06 531 5.46 

9.23 

.05 .94 4.63 5.64 15.00 

.37 19 1. 85 
.40 1.67 

75 7.81 432 11.03 
7.96 9.72 5.88 

.03 15 1.23 81 
.02 1. 38 

.18 32 1.12 118 
.21 1.06 

.04 25 

.05 
. 46 146 
.50 

6.83 398 
7.88 

3.20 697 
3.68 

2.69 647 
3.39 

.06 45 
.07 

.·39 173 2.01 · 1029 

.54 2.33 

.26 241 2 . 21 1029 

8.22 
9.81 1l.62 

4.59 
4.61 

4.51 
4.24 

3.22 

5.82 

9.47 

3. 36 11.13 

.74 

1. 50 

1.50 

2.60 

2.60 

1. 53 

1. 53 

1.31 

.06 43 
. 06 .30 2.00 .80 6.87 1. 31 

.36 16 2.20 73 6.61 481 7.68 
.33 1.55 8.93 S. 25 13.84 2.27 

.00 18 .74 100 5.24 415 7.23 
.02 .87 5.02 6.93 5.93 2.27 

.01 43 .16 251 1. 35 963 2.25 
.01 . 15 -10.00 2.05 5.91 1.42 

12 -.02 43 
-.01 

.17 251 

.17 
1.43 963 
1. 38 

2 . 06 
2.44 5 . 45 1. 42 

7 

15 

4.19 .01 26 
.00 

. 19 136 

.19 
2.30 432 
2.32 4.85 55.83 2.21 

.52 20 1. 55 98 12.24 349 15.19 
. 43 1.6] 12.63 27 . 85 14.94 

.21 17 1.69 
.15 1. 25 

93 20.09 349 38.58 

.04 63 
.05 

.50 221 

.50 

10.59 45.12 25 . 25 

2.04 979 3. 93 
2.10 4.23 7.82 

4 . 36 

4.36 

1. 68 



8 

LAKE 223 

[NC DATE DePTH 
M. 

TIMe ' TEMP DIC SUSP CHLOR 14 P4 I] P] 12 P2 I 1 P 1 C.V. 
TYP COT·C CAR. ' A 

13 JUL 0.0- 5.0 0910 20.5 102 370 2.3 

13 JUL 5.0-10.0 0915 14.0 82 590 ).] 

14 JUL 10 . 0-12.0 0850 7.5 364 1500 29.3 

27 JUL 0.0- 5.3 0845 23.0 15 500 2.8 

27 JUL 5.3-10.3 0840 14.5 168 1370 25.8 

28 JUL 10.3-11.0 1000 9.0 370 2450 51.6 

10 AUG 0.0- 6.5 0910 20~0 13 530 3.9 

10 AUG 6.5-10.0 0915 14.5 108 1220 11.4 

24 AUG 0.0- 6.8 0935 20.0 14 490 8.0 

24 AUG 6.8- 9.5 0940 15.5 139 1050 48.8 

SEP 0.0- 8.0 0920 16.5 23 590 3.9 

7 SEP 8.0-10.0 0925 12.5 250 930 9 . 8 

21 sep 0.0- 9.0 0940 14.0 36 690 5.1 

21 SEP 9.0-10.0 0945 11.0 253 1300 12.2 

28 SEP 0.0-10 . 0 1150 12.0 46 680 6.8 

12 OCT 0.0- 8.0 0915 9.5 51 630 8.1 

27 OCT 0.0- 8.0 0930 7.8 41 780 6.8 

( l) 

15 -.01 63 
.03 

.54 221 

.56 
2.56 979 
2. 39 

2.52 
2.55 2.76 

16 

6 

16 

10 

21 

17 

13 

6 

7 

.01 23 
.04 

.54 

. 56 
77 4.47 415 16.47 

3.20 11.43 40.29 

4.91 23 
4.29 

.56 

.79 
77 8.35 291 12.14 

.08 73 .91 256 
. 11 1.16 

8.04 16.91 14.84 

3.12 1096 
3.28 

4.41 
4.74 12.74 

.25 27 2.87 
.30 2.83 

9] 12.89 395 20.62 
13.91 22.186.54 

.66 22 4.90 
.84 3.12 

75 30.99 289 35.62 
24.01 54.23 23.72 

.09 71 1.11 251 3.26 1021 6.83 
.10 1.22 3.96 6. 19 8.20 

.45 38 4.57 121 18.28 515 25.83 
.38 3.38 16.72 34.07 14.44 

.15 87 1.86 270 6.20 1062 9.11 
.16 1.45 5.49 7.62 10.59 

.10 26 2.15 
.13 3.05 

89 6.21 372 26.33 
12.06 19.90 28.13 

.15 65 1.69 211 8.76 848 8.19 
.19 2.41 3.32 6.41 ]0.88 

. 03 23 1. 39 74 
.12 2.11 

.16 54 1.85 184 
.16 1. 6] 

.37 23 2.06 76 
.05 1.64 

. 04 22 
. 04 

.82 

.71 

.09 28 1.09 
.11 1.25 

89 

96 

.24 34 1.37 120 
.27 1.41 

5.86 5.02 314 
4.88 9.05 38.36 

7.35 702 9.78 
7.66 10.33 4.46 

5.92 309 6.71 
9.28 14 . 36 52.24 

3.99 387 
3. 70 

7.51 
8.07 

4 . 65 385 8.89 

4.95 

4.19 8.299.16 

4.59 480 
4.69 

6.49 
6.06 4.16 

810- NOTE 
~ASS 

1. 68 

3. 29 

3.98 

1. 97 

2.99 

6.83 

2.80 

3.77 

1. 53 

3.12 

1. 40 

1. 64 

1. 35 

2.48 

1. J 7 

1. 24 

1.15 
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LAKE 224 

INC DATE DEPTH 
TYP M. 

TIME TEMP DIC SUSP CHLO~ 14 P4 13 P3 12 P2 Il P 1 C.V. 
CDT'C CA~. A 1\' 

17 MAY 0.0- 6.0 0910 10.0 97 430 

17 HAY 0.0- 6.0 0910 10.0 97 430 

18 HAY 6.0-20.0 0840 8.5 164 500 

18 HAY 6.0-20.0 0840 8.5 164 500 

14 JUN 0.0- 5.5 0915 16.0 79 450 

14 JUN 0.0- 5 . 5 0915 16.0 79 450 

15 JUN 5.5- 9.0 0855 12.0 86 490 

15 JUN 5.5- 9 . 0 0855 12.0 86 490 

16 JUN 9.0-20.0 0820 8.0 168 620 

16 JUN 9.0-20.0 0820 8.0 168 620 

13 JUL 0.0- 5.5 0945 20.5 83 420 

13 JUL 5.5-11.0 0950 14.0 90. 450 

14 JUL 11.0-19.0 0915 7.5 176 670 

10 AUG 0.0- 7.0 1000 20.0 82 470 

10 AUG 7.0-11.0 1005 14.5 84 550 

11 AUG 11.0-18.0 0830 18.0 178 870 

11 AUG 11.0-18.0 0830 8.0 178 870 

7 SEP 0.0- 8.5 0845 16.5 85 450 

SEP 8.5-12 . 0 0850 12.5 90 930 

SEP 12.0-17.0 0900 10.0 200 920 

SEP 12.0-17.0 0900 10.0 200 920 

12 OCT 0.0-13.0 1000 9.5 86 500 

12 ocr 13.0-18.0 1000 9.5 268 570 

1.1 11 

1.1 

2.7 10 

2.7 

1.2 13 

1.2 9 

.07 38 

.07 

-.02 14 
.00 

.71 141 

.71 

.06 128 

.09 

.39 34 2.15 161 

.37 1.79 

.00 12 
.02 

.03 45 
.06 

.00 43 

.00 

.31 

.38 
98 

.56 173 

.45 

• 26 241 
. 32 

2.27 847 
2.35 

1. 80 589 
1.99 

4. 72 863 
4. 59 

3.50 407 
3. 73 

2.63 
2.69 1. 01 

1. 89 
2.1914.58 

4.73 
4.91 5.41 

4.71 
4.3737.26 

1.97 1029 2.52 
2.10 2.2816.78 

1.56 1029 1. 79 
1.73 2.09 15.00 

2.1 10 .06 32 .46 118 2.23 697 
1. 92 

2. 52 
.05 .47 

2.1 7 .00 25 .29 146 1.83 647 
1. 90 .02 .23 

4.9 6 .40 16 1.03 73 2.75 481 
2.73 

4.9 

1.3 

1.9 

6.4 

1.5 

2.4 

5.3 

5.3 

1.0 

9.8 

5.9 

5.9 

.33 .94 

.09 18 
. 10 

.61 100 

.55 
2.16 415 
2.70 

15 -.02 63 
.00 

.21 221 

.26 
1. 45 979 
1. 50 

6 .02 23 .20 
.10 

77 .75 415 
.75 

6 

16 

10 

7 

-.01 

.07 23 
.08 

.02 71 
.08 

.03 38 
.01 

.86 

.93 
77 

.33 251 

.24 

.42 121 

.31 

2.74 291 
3.00 

1. 71 1021 
1. 84 

.56 515 
1. 6 3 

.19 23 1. 00 82 3. 45 349 
.25 1. 41 2.98 

.08 26 1.25 89 4.00 349 
.00 1. 27 3.93 

17 .02 65 .32 211 1. 34 848 
-.00 .38 1. 35 

6 -.03 23 
-.05 

.23 74 1.15 314 

.35 .54 

7 

.07 21 .94 

.06 1.03 

.12 26 1. 44 
.16 1. 47 

71 3.49 283 
3.41 

86 4.18 283 
4.17 

2.45 6.14 

2. 22 
2. 31 )0.58 

).18 
3. 33 6.04 

2.96 
3.11 8.95 

2.46 
2.59 

2. )0 

7.22 

2.30 14 7 • 86 

3.82 
3.96 

1. 26 

5 . 29 

2.38 )8.03 

2.78 
2.59 48.62 

8.15 
7.27 15. 96 

3.97 
3.03 37.46 

1. 6 9 
.64 68.66 

2.73 
2.84 28.01 

5.20 
5.81 6 . 14 

5.75 
5.64 6.17 

3.3 .03 28 
.05 

.53 96 1. 75 385 2. 63 

8.0 7 

. 49 

.54 28 2.09 
.44 1.55 

96 

1.93 2.74 14.29 

4.05 185 
4.25 

4.48 
4.32 10.15 

BIG- NOTE 

.77 

.77 

1. 08 

1. 08 

1. 25 

1. 2S 

1. 51 

1. 51 

1.57 

1.57 

1.05 

.94 

7.41 

.89 

.93 

.91 

.91 

.75 

1.64 

1.39 

1.39 

.82 

.91 
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LAKE 226 NE 

INC DATE DEPTH 
M. 

TIME TEMP DIC SUSP CULO~ 14 P4 13 P 3 12 P2 11 PI C.V. 
TYP eDT·C eA~. A 

o 10 MAY 0.0- 2.5 1035 10.0 178 740 - 6.0 

10 HAY 0.0- 2.5 1035 10.0 178 740 6.0 

11 MAY 2.5- 4.0 0955 8.0 189 840 7.8 

11 HAY 2.5- 4.0 0955 8.0 189 840 7.8 

12 HAY 4.0- 8.3 1005 6.5 315 -10 5.3 

12 HAY 4.0- 8.3 1005 6.5 315 -10 5.3 

o 7 JUN 0.0- 2.3 1015 17.0 162 770 2.2 

7 JUN 0.0- 2.3 1015 17.0 162 770 2.2 

JUN 2.3- 6.0 0920 11.0 157 1110 12.9 

JUN 2.3- 6.0 0920 11.0 157 1110 12.9 

9 JUN 6.0- 7.5 0855 7.0 347 800 7.8 

9 JUN 6.0- 7.5 0855 7.0 H 7 800 7.8 

6 JUL 0.0- 2.8 0845 19.0 129 1170 4.9 

JUL 2.8- 7.5 0850 13.0 238 1290 12.9 

AUG 0.0- 3.8 1110 20.5 120 820 4.5 

2 AUG 3.8- 7.0 1120 13.0 285 1130 13.4 

JO AUG 0.0- 4.5 1030 16.0 131 790 5.0 

30 AUG 4.5- 7.5 1035 12.0 326 1140 11.4 

27 SEP 0.0- 6.0 1115 13.0 147 840 4.6 

27 SEP 6.0- 7.5 1120 9.0 349 1270 23.2 

27 OCT 0.0- 6.0 0845 7.8 185 1160 10.8 

13 . 54 40 2.H 159 12.40 830 10.22 
.55 3.26 9.47 10.29 

-.01 36 1.94 374 14.82 913 12.78 

(\I 

7.18 

- . 03 1.59 10.77 12.6012.52 

12 1.39 41 5.85 133 14.09 880 14.00 

10 

1.32 5.74 14.64 13.78 2.20 

. 10 37 2.97 367 12.46 896 9.95 
-.03 3.74 12.52 10.10 71. 57 

.55 25 2.37 93 6.09 440 7.20 
. 54 2.20 6.24 7.11 2.23 

.01 15 1.47 179 8.78 370 8.57 
-.03 1.16 7.55 6.44 58.90 

.17 35 1.47 135 

.17 1. 58 
7.25 830 11.62 
7.40 11.28 2.43 

6 -.06 37 1.07 183 7.13 863 
8.06 

7.39 

18 

7 

. 01 1.02 8.16 6.34 

1.81 24 4.82 100 14.43 564 16.79 
1.25 4.76 13.94 16.457.68 

.09 20 2.69 III 11.84 531 12.02 
.14 2.77 10.90 11.21 11.51 

1.04 17 2.87 75 7.43 432 7.72 
.68 3.61 6.87 8.15 13.80 

-.10 13 
- . 12 

.15 70 
.12 

.42 26 
.36 

1.73 73 
1.63 

2.43 232 
2.67 

2.57 83 
2.87 

6.86 
6. 36 

9.31 
9.43 

9.71 
10.38 

398 

979 

319 

6.28 
6. 22 

11.33 
10.06 

16.41 
16.54 

3.50 

7.14 

6.31 

16 -.01 70 1.25 254 7.10 1117 
6.84 

7.99 
-.04 1.47 3.45 23.49 

7 .56 31 3.80 107 11.82 422 13.97 
. 73 3.53 10.13 13.36 9.29 

11 .19 46 1.11 160 4.63 707 6.71 
.02 1. 23 5.13 7.00 31.86 

.44 21 3.09 75 9.69 299 13.67 
.57 2.90 9.98 13.206.76 

.03 29 . 77 103 3.24 412 7.08 
.05 .93 3.'5 6.06 17.68 

.14 19 2.30 62 9.61 248 15.08 
.13 2.29 9.95 16.56 3.08 

.36 34 2.72 120 10.35 480 13.36 
.42 2.65 9.87 14.56 5.91 

610- NOTE 
MASS 

2.66 

2.66 

2.94 

2.94 

1.17 

1.17 

1. 74 

1. 74 

4.67 -

4.67 

1. 91 

1. 91 

2.42 

4.27 

2.82 

2.87 

2.28 

4.81 

1.85 

1. 65 

5.03 
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LAKE 226 SU 

INC DATE DEPTH 
T~P M. 

TIME TEMP OIC SUSP CHLO~ 14 P4 13 P 3 12 P2 II P 1 C .V . UIO- NC,T£ 
CCT·C CAll. A 

O. 10 MAY 0.0- 3.0 1020 10.0 187 650 5.3 

10 MAY 0.0- 3.0 1020 10.0 187 650 5.3 

11 HAY 3 . 0- 4.3 0945 8.0 242 870 6 . 1 

11 MAY 3.0-4.30945 8.0 2~2 870 

12 MA Y 4.3- 8.0 0955 6 . 5 228 800 5.1 

12 MAY 4.3- 8.0 0955 6.5 228 800 5.1 

JUN 0.0- 2.0 1000 17.0 163 800 3.7 

JUN 0.0- 2.0 1000 17.0 163 800 3.7 

8 JUN 2.0- 6.0 0910 11.0 179 910 5.8 

JUN 2 . 0- 6.0 0910 11.0 179 910 5.8 

9 JUN 6.0- 8.0 0845 7.0 375 740 6.6 

9 JUN 6.0- 8.0 0845 7. a 375 740 6.6 

JUL 0.0- 2.5 0820 19.0 131 840 5.2 

JUL 2.5- 7.5 0825 13.0 235 1050 14.8 

AUG 0 . 0- 3 . 5 1050 20.5 123 610 5.3 

AUG 1.5- 7.8 1055 13.0 314 970 19.0 

30 AUG 0.0- 4.5 1010 16.0 124 720 4.1 

30 AUG 4.5- 7.5 1015 12.0 334 1310 22.8 

27 SEP 0.0- 5.5 1055 13.0 117 670 3.4 

27 S EP 5 .5- 7. 5 11 00 9.0 356 1130 23.1 

27 OCT 0.0- 6.0 0835 7.8 211 940 9.3 

( ') 

13 . 41 40 2.04 159 7.10 810 8.84 
2.60 7.09 8 . 56 -10.00 64.82 

-.02 36 1.90 374 
. 06 1. 25 

9.10 913 
9.08 

1. 51 
1.62 11.45 

13 1.02 41 3.98 133 8.23 880 8 . 24 

8 

10 

.98 3.93 9.20 8.30 1. 11 

.06 37 2.11 367 8.14 896 
.01 2.40 7.28 

.36 25 1.60 
. Jl 1.66 

93 4.68 440 
5.06 

.55 15 
-.02 

.46 179 J.73 370 

.63 3.90 

6.46 
6.89 32 . 14 

4.37 
4.89 6.86 

4.75 
4.97 44.41 

.26 35 1.95 135 8 . 50 830 11.41 
. 17 2.05 8 . 35 11.77 9.22 

-.04 37 1.28 183 9 . 44 863 10.23 

llASS 

1.85 

1. 85 

1. 69 

1. 69 

1. 55 

1. 55 

3.42 

-.06 1.47 8.75 10.495.673.42 

.61 24 3.23 100 12.07 564 11.62 
.75 3.7l 10.72 11.69 8 . 29 2.93 

.20 20 2.07 III 9 . 48 531 H . 38 
.21 2.31 12.47 11.49 7 . 39 2.93 

4 .59 17 2.10 
.75 2.32 

. 03 13 1.35 
-.10 1.38 

75 

7J 

6 . 40 432 
5.85 

5.95 398 
5.76 

5.98 
5.82 6.72 

5.35 
5.12 57.19 

18 .03 70 '2 . 12 232 8.02 979 10.02 
-.02 1.82 7 . 79 9.79 97.85 

7 .36 26 2.20 83 7.39 319 13.7J 
.16 2.47 9.23 16.51 9.51 

16 .15 70 1. 74 254 6.79 1117 7.52 
.13 1.94 6.46 7.6~ 5 . 7l 

7 .58 31 3.86 107 11.85 422 16 . 43 

3.35 

J. 35 

2.48 

5 . 26 

2.80 

.73 ~.69 11.87 15.59 5.90 5.25 

11 . 11 46 1.04 160 4.04 707 5.50 
.12 .93 3 . 99 5 . 19 3.18 2.66 

5 .35 21 3.76 75 12.78 299 14.50 
.36 3.59 11.59 16.73 5.99 5.46 .. 

7 - . 07 29 .38 101 1.88 412 4.06 
-.01 . 46 1.40 3.22 16.89 4.60 

. 01 19 1.73 62 7.53 248 6.95 
.07 1.66 7.11 10.7037 . 74 3.76 

8 .23 J4 1. 96 120 5.17 480 7.37 
.29 2.05 5.49 6.96 6.60 2.16 
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LAKE 227 

INC DATE 
TH 

DEPTIl 
M. 

TIME TEMP DIC SUSP CHLOR 14 P4 I3 P3 12 P2 11 PI C.V. 
(' ) 

e 10- NeTE 
CD"C CAP.. A 

MAY 0.0- 2.0 1005 8.0 256 1660 10.9 

MAY 0.0- 2.0 1005 8.0 256 1660 10.9 

17 MAY 1r.0- 2.0 1110 10.0 190 1420 13.8 

17 MAY 0 . 0- 2.0 1110 10 . 0 190 1420 13.8 

18 MAY 2.0- 4.0 1005 8.5 364 1880 13.8 

18 MA Y 2.0- 4.0 1005 8.5 364 1880ll.8 

o 11 MAY 0.0- 1.3 1040 18.0 137 1880 10.3 

31 HAY 0.0- 1.3 1040 18.0 137 1880 10.3 

JUN 1.3- 4.0 1025 12.0 235 2710 32.5 

JUN 1.3- 4.0 1025 12.0 235 2710 32.5 

14 JUN 0 . 0- 1.0 1055 16.0 142 1340 4 . 3 

14 JUN 0.0- 1.0 1055 16.0 142 1340 4.3 

o l5 JUN 1.0- 3.5 1050 12.0 166 2340 25.3 

15 JUN 1.0- loS 1050 12.0 166 2340 25.3 

29 JUN 0.0- 1.5 1010 18.5 139 1670 a.a 

29 JUN 1.5- 3.5 1015 13.5 167 2740 21.2 

12 JUL 0 . 0- 1.0 1010 21.0 65 2840 29.5 

12 JUL 0.0- 1.0 1010 21.0 127 2840 29.5 

12 JUt 1.0- 3.3 1015 14.0 137 1310 28.6 

26 JUL 0.0- 2.5 0930 22.0 77 4360 63.1 

28 J UL 0.0- .3 0815 23.0 29 6700 52.7 

28 JUL 0 . 0- .3 0815 23.0 34 6700 52.7 

28 JUt 0.0- .3 0815 23.0 114 6700 52.7 

11 1.81 37 5.76 139 16.60 697 18.98 
1.35 6.77 18.65 19.74 10.75 7.98 

1.34 27 2.39 295 ll.85 614 19.06 
-.02 2.45 18.62 19.4342.40 7.98 

U , 2.05 38 8.83 141 17.81 847 17.60 
-10.00 9 . 54 19.20 16.67 4.87 12.66 

.01 14 2.44 128 16.58 589 18.77 
.10 1.95 17.05 17.80 34.31 12 . 66 

10 3.03 34 11.99 161 19.87 863 27.10 
3.34 11. 36 21. 03 28.43 

.34 12 2.86 

.43 2.98 
98 19.57 407 22.18 

24.87 22.73 

4.52 12.66 

9.51 12.66 

12 .60 41 5.08158 14.01 946 20.70 
1.09 5.36 15.86 20.24 13.79 13.68 

10 1.14 23 1.74 224 16.80 1062 18.44 
1.35 1.57 19.04 14.84 10.83 13 . 68 

5.65 27 13.86 105 35.47 581 40.58 
3.12 16.17 24.76 34.7321.9518.80 

1.24 21 10.05 106 32.65 531 30.01 
.95 8.55 34.93 26.38 11.00 18.80 

13 .51 45 4.15 173 8.50 1029 15.93 
.53 3.88 12.22 15.81 8.35 4.96 

9 -.30 43 3.66 241 6.72 1029 9.04 
-.36 3.66 8.33 11.41 10.51 4.96 

10 1.82 32 6.57 U8 18.64 697 18.71 

7 

12 

1.47 6.73 15.14 18.68 7 . 88 11.65 

.86 25 4.62 146 18.52 647 20.84 
.45 4.52 18.64 17.91 14.24 11.65 

.06 43 1.18 251 11.73 963 16.30 

.16 1.45 12.11 18.2122.2256.13 

.17 26 2.78 136 17.90 432 19.64 

.20 2.15 16.27 18.74 9.90 16.20 

15 .99 66 12.22 232 45.86 963 66.31 
1.26' 12.41 53.25 78 . 15 10.05 58.19 

15 .56 66 12.00 232 48.30 963 67 . 61 
.74 11.04 43.92 67.28 8 . ll 58.19 

78 17.70 297 32.64 . 53 24 3.96 
.95 3.96 16.41 -10.00 15.16 21.88 

14 5.84 6338.43 224 118.08 941 154.56 
5.51 40 . ll 132.35 145.94 4 . 82 77.92 

17 7.36 76 91.95 269 325.69 1121 323.99 
7.90 95.96 320.24 326.27 2.43 87.09 

17 9. 28 76 90. 80 269 345. 21 1121 366. 49 
8.93 98.79 333.78 393.65 4.03 87 . 09 

17 6.99 76 83.92 269 288.48 1121 335.32 
6.43 81.57 301.47 346.78 3.36 87 . 09 
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LAKE 227 

[NC DATE DEPTH TIME TEMP DIC SUSP CHLOR 14 P4 J] P3 [2 P2 !l PI C.V. E[O- tlCTE 
UP M. CDT ·C CAR. A ( ' ) MASS 
----------------------------------------------------------------------

AUG 0.0- . 3 0820 23.0 52 5560 80.2 14 3. 40 55 48.43 191 186.12 797 289.11 
2.76 44 .07 192. 78 257.H 8 . 01 113. 75 

AUG 0.0- 1.) 0940 19.5 94 5080 38 . 7 15 5.90 61 48.56 211 157.95 896 165.87 
7.83 54.86 155.61 150 . 49 9.11 63.68 

23 AUG 0.0- 1.3 1025 19 . 5 39 5650 103.6 20 11. 64 79 85.42 264 214 . 57 929 227 . 54 
12.09 87 . 41 211.62 225.84 1. 45 82.42 

6 SEP 0 . 0- l.5 0900 15.0 70 5750 89.6 15 7.49 60 38.13 208 116.66 855 ~3. 67 
6.85 37 . 65 12). 19 122.25 7.44 65.38 

16 SEP 0.0- .3 0930 14.0 114 -10 -10.0 13 4.77 47 35.51 160 106.96 637 131.05 
5.26 35.78 105.58 137.80 2.98 -10.00 

20 SEP 0 . 0- 1.8 1015 ll.5 120 4230 75.1 11 3 . 20 42 21. 40 153 66.50 603 80.12 
3.04 22.65 49.82 -10.00 9.31 40.15 

28 SEP 0.0- 2.8 1100 12.0 199 2570 H.4 5 .42 22 8.26 89 14.77 387 52.68 
.46 7.20 )0.80 51. 72 6. SO 22.11 

13 OCT 0.0- l.5 0845 8.5 281 1650 16.7 6 1.08 26 7.66 94 16.82 392 29.51 
1. 50 7.02 16.94 29 . OS 7 .7 0 11. 6 7 

25 OCT 0.0- 3.0 1110 7.5 390 3410 33.3 11 1. 62 48 8.90 171 22.38 674 29 . 99 
1.10 7 . 67 21. 40 )1. 16 7 . 97 19.77 
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LAKE 239 

1 NC DATE 
TYP 

DEPTH TIME TEMP OIC SUSP CHLO~ 14 P4 I] P] 12 P2 11 PI C.V. 
( l) M. CDT·C CAR. A 

MAY 0. 0- 8.5 09]5 8.0 184 430 1.6 

IIAY 0 . 0- 8.5 09]5 8.0 184 430 1.6 

17 MAY 0.0- 6.0 0910 10.0 142 510 2.6 

17 MAY 0.0- 6.0 0 910 10.0 142 510 2.6 

o 18 MAY 6.0- 8 . 5 0925 8 . 5 165 350 1.9 

18 MAY 6 . 0- 8.5 0925 8.5 165 ]50 1.9 

31 MAY O.O~ 2.] 1020 18.0 1]1 480 1.7 

II MAY 0 . 0- 2.] 1020 18.0 131 480 1.7 

JUN 2.3- 6.0 0920 12.0 121 570 5.1 

JU~ 2 .3- 6.0 0920 12.0 121 570 5.1 

o 3 JO N 6.0- 8.5 0840 8.5 165 510 10.8 

JUN 6.0- 8 . 5 0840 8.5 165 510 10.8 

14 JUN 0 .0 - 5.0 1010 16 . 0 121 430 2.1 

14 JUN 0.0- 5.0 1010 16.0 121 430 2.1 

15 JUN 5.0- 8.5 1000 12.0 160 600 8.0 

15 JUN 5.0- 8.S 1000 12.0 160 600 8.0 

29 JON 0.0- 4.0 0930 18.5 1]1 380 1.9 

29 JUN 4.0- 8.5 1135 13.5 132 900 9 . 0 

12 JUL 0.0- 5.0 0940 21.0 134 380 2.8 

12 JUL 5.0- 9.0 0950 14.0 187 480 11 . 3 

27 JUL 0.0- 4.3 0935 23.0 119 460 2.4 

27 JUL. 4.3- 7.5 0940 14.5 142 680 12.5 

AUG 0.0- 5 . 0 0920 19.5 126 380 3.0 

AUG 5.0- 7.5 0925 13.5 159 770 14.3 

11 

11 

10 

.05 37 
. 10 

. 07 27 
.05 

.85 119 2. 74 697 
.76 2.94 

. 71 295 

.63 
3.48 614 
2.85 

. 52 ]8 1. 79 141 4.61 847 
5.16 . 52 1.68 

3. 81 
3.]7 17 . 17 

].14 
].58 13.84 

4.59 
5.73 7.02 

• ]4 14 
.74 

. 62 128 

.45 · 
4 . 27 589 4.73 
3. 59 5. 90 25 . 66 

. 33 34 1.30 161 2.8886] 
.28 1. 50 .3.13 

-.01 12 
.02 

.19 98 

. 22 
2.]0 407 
2. ]5 

3.03 
2.8] 8.10 

2 . 98 
] . 06 4. 58 

12 .42 41 .65 158 3.80 946 
3.61 

3.ll 
-.04 1.25 4.00 58 . 21 

10 .03 23 . 15 224 
.16 

2.87 1062 
2.79 

4.38 

8 

6 

-.01 4.02 73.87 

.36 27 1.80 105 4.53 581 5.59 
.40 1.82 5.02 4 . 90 6.20 

.06 21 1.17 106 3.96 5ll 3. 98 
. 07 1.01 

.54 19 2.18 
. 65 2.27 

.22 15 1.60 

.22 1 • .59 

75 

81 

3.65 4.25 

4.91 432 
4.63 

5.68 398 
5.56 

5.47 
5.65 

4.34 
3. 91 

7.91 

5. 59 

2.3.1 

13 .07 45 - .71 173 2.64 1029 3.16 
.06 .68 2.68 3.13 3. 92 

9 .04 43 .12 241 2 . 27 1029 2.17 

10 

12 

15 

6 

16 

- . 12 -.12 1.76 

.98 32 ].63 118 
.80 3.20 

.17 25 1.99 146 
.14 2.10 

.16 43 
.14 

.41 251 

.45 

.02 26 1.42 ll6 
.04 1.46 

9 . 57 697 
7.22 

8.76 647 
7.74 

2.15 963 
2.16 

6.09 432 
5.64 

. 6 9 66 1. 28 232 2 • 9 9 96 3 
.62 1.34 4.72 

2.04 SS SS S 

7 . 51 
8.91 13.76 

8.64 
6.52 11.50 

3. 26 
1. 74 14.83 

6.07 
5.01 17.01 

4. 53 
5.51 14.08 

.19 24 1.90 
.17 1.92 

78 5.05 297 7 . 13 

. 09 73 
. 11 

.98 256 

.96 

.25 27 2.05 
. 22 2.ll 

93 

6.87 6.17 10.10 

3.21 1096 
3.14 

4.62 396 
5.29 

3. 96 
3. 64 

5.71 

5.78 

7.64 10.43 

14 - . 29 61 
-.37 

.79 211 3.59 896 

.92 2.78 
3.78 
3.76 9.70 

.47 32 1 . 81 109 4.50 432 5 . 58 
.39 1.81 5.16 6.02 7. 05 

61 0 - NOTE 
~ASS 

. 58 

. 58 

1. 2] 

1. 2 3 

. 62 

.62 

2.45 

2.45 

2. 21 

2. 21 

1. 6 3 

1. 6 3 

1.71 

1.71 

2.82 

2.82 

.90 

2. 53 

. 84 

2.10 

.76 

2.88 

1. 17 

2.77 
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LAKE 239 

INC DATE DEPTH TIME TEMP DIC SU5P CHLOP 14 P4 13 P3 12 P2 I 1 PI C.V. 610- NC1'E 
TYP M. COT ·C CAll. A (\, !'.ASS 
------------------------------------------------------------

11 AUG 8.0- 8.0 0950 18.0 254 500 5.3 6 .OS 23 1. 32 82 4.25 349 5.60 
.25 1.18 3.95 5. 38 27.48 2.16 

11 AUG 8.0- 8.0 0950 8.0 254 500 5.3 .24 26 1. 4 5 89 3.04 349 2.70 
.29 1.50 2.65 2.62 6.89 2. 16 

23 AUG 0.0- 4.8 0955 19.5 132 450 3.7 22 -.13 86 .95 291 3.47 1021 4.19 
-.04 1. 25 3.80 3.42 13. 34 .96 

23 AUG 4.8- 7.0 1005 15.5 155 540 8.6 6 .07 25 . 81 93 2.83 384 4.32 
.01 .89 2.97 4.81 30.93 1. 77 

SEP 0.0- 7.0 0945 15.0 132 430 3.7 15 -.23 60 .80 208 2.41 855 .75 
-.17 .57 2.23 2.43 34.65 1. 19 

6· SEP 7.0- 8.0 0950 13.0 213 570 6.3 6 .24 23 .89 78 3. 05 324 4. 36 
.24 .86 2.89 4. S6 2.35 1.43 

20 SEP 0.0- 8.3 1010 13.5 143 460 3.0 11 -.68 42 .48 153 2.05 603 3. 65 
-.69 .54 2.13 1. S9 22.21 1. 22 

28 SEP 0.0- 8.5 1000 12.0 148 450 3.4 5 .21 22 .57 89 2.67 387 4.83 
.13 .6.0 2.46 5.42 12.71 1. 30 

11 OCT 0.0- 8.0 1125 · 9.8 153 520 5.4 8 .06 29 .72 105 2.79 420 4.70 
0.00 .89 2.98 4.5S 40.83 1. 09 

26 OCT 0.0- 7.5 1015 7.5 158 480 4.0 12 • .17 48 1.11 171 3.24 729 3. S6 
.15 1. 08 3.41 3.10 6.04 1. 26 
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LAKE 302 N 

INC • DATE DEPTH TIME TEMP DIC SUSP CIILOII 14 
TYP M. CDT·C CAli. A 

4 MAY 0 .0- 9.0 0925 8.0 181 850 6 . 8 10 

MAY 0.0- 9.0 0925 8 . 0 181 850 6 . 8 

10 MAY 0.0- 3 . 5 0810 10.0 85 790 2.8 13 

10 MAY 0.0- 3.5 0810 10.0 85 790 2.8 

P4 13 P3 12 

. 52 41 3.27 153 

. 54 2.68 

- . 01 29 1.40 307 
- . 00 1.60 

.65 40 3.32 159 

.61 3.15 

P2 11 Pl C.V. 
(\, 

8.12 733 9. 37 
8.61 10.11 

7.52 548 
8.07 

9 . 02 
8.69 

8.39 830 10.58 
7.79 9.38 

6 . 44 

5.79 

5.51 

. 07 36 1.72 374 9 . 95 913 10 . 58 

.06 2.09 13.06 10 . 51 10.18 

II MA Y 3. 3- 6.0 0830 8.0 142 810 7 . 1 13 1.27 41 5.24 133 10.19 880 8.56 

11 MAY 3.3- 6.0 0830 8.0 142 810 7.1 

12 MAY 6 . 0- 8.3 0830 6 . 5 230 880 3.2 

12 ~AY 6.0- 8 . 3 0830 6.5 230 880 3.2 

24 MAy 0.0- 2 . 0 0840 15.5 61 3280 2 . 0 13 

24 MAY 0 . 0- 2.0 0840 15.5 61 3280 2 . 0 

25 MAY 2. 0- 6.0 0820 11.0 82 1020 5.0 9 

25 MAY 2.0- 6.0 0820 11 . 0 82 1020 5.0 

27 M~Y 6.0- 7 . 5 0750 7 . 5 235 760 7.6 

27 MAY 6.0- 7.5 0750 7.5 235 760 7.6 

a JUN 0.0- 3.0 0815 17.0 100 560 1.4 10 

7 Jut> 0.0- 3.0 0815 17.0 100 560 1.4 6 

JUN J. O- 6.0 0810 11.0 100 750 5.9 

8 J~N 3.0- 6.0 0810 11.0 100 750 5.9 

JUN 6 . 0- 7.5 0755 7.0 264 770 10.8 

JUN 6.0- 7.5 0755 7.0 363 770 10.8 

21 JUN 0 . 0- 3.5 0845 17.0 51 760 1.7 12 

2 2 J UN 3 . 5- 7.0 0840 12.0 135 840 7.6 

2 3 J~N 7.0- 8.0 0800 8.0 326 940 16.8 

JUL 0 . 0- 4 . 0 0840 19 . 5 810 8 . 0 15 

1.46 4.60 9.08 9.29 8 . 20 

.09 37 3.13 367 10.14 896 7 . 68 

. 11 3.21 10.33 9.97 8.78 

. 65 25 3.28 93 6.46 440 5 . 82 
1.91 2 . 60 4 . 91 5.70 26.67 

-.05 15 1.12 179 6.29 370 6 . 38 
- . 02 1.19 5.98 5.84 4 .79 

.10 43 

. 12 
.95 158 
. 96 

3. 83 913 -10.00 
4.10 3. 33 

4 . 93 

6.65 

.00 21 
-.01 

.13 208 

.15 
3.38 847 
3. 26 5.29 52.94 

.21 27 1.53 

. 25 1.65 
98 5.20· 548 

6.67 
7.67 
8.5310.11 

. 02 15 .59 120 4.56 498 8.34 

.03 .49 4.71 ~."7 13.31 

. 80 23 2.74 86 ~.09 437 9.61 

.87 3.03 8.80 8.77 5.43 

.06 11 . 97 105 8.02 457 7.75 

. 06 1.03 7.12 9.90 7.43 

.17 35 1.86 135 8.94 830 12.42 

.37 2.06 7.04 11.39 20.68 

. 06 37 1 . 14 183 · 7.28 863 

.09 1.29 7.28 
8.94 
9.00 

.56 24 2.84 100 7.12 564 8.01 

8.58 

.69 2.20 8 . 26 9.02 13.03 

.14 20 1.07 111 6.55 531 6.66 
.17 1.10 6.41 5.36 7.49 

. 90 17 2.63 75 5.87 432 9.94 
1.04 2 . 79 5.21 10 . 36 6.46 

.25 13 2.14 13 10.15 398 9.17 

.04 2.38 8.80 8 . 84 30.56 

2.96 .14 47 
.08 

. 51 257 

.65 
3. 75 1096 
3. 70 3.53 17.03 

. J) 28 2.24 151 9 . 55 647 10 . 09 

.32 2.12 9.19 9.64 

. 82 12 2.24 63 9.92 241 17 . 47 
. 70 2.23 10.04 17.23 

.42 60 3.44 191 12.78 930 14.67 

3.24 

3. 27 

.lO 2. 84 10.74 15.45 13 . 02 

81 0- NOTf 

.73 

. 73 

2 . 71 

2. 71 

1. 77 

1 . 7"7 

1.34 

1. 34 

1.96 

1.96 

3.71 

3.71 

2. 55 

2 . 55 

1.63 

1.63 

1. 80 

1.80 

2.75 

2.75 

1. 75 

2.27 

1. 93 

2. 23 
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LAKE 302 N 
INC DATE 
UP 

o EP.TIl 
M. 

TIME TEMP DIC SUSP CHLOP 14 
CDT'C CAP. II 

JUL 4.0- 8.0 0845 13.0 204 1120 23.0 

19 JUL 0.0- 3.8 0815 20.5 35 880 6.8 13 

19 JUL 0.0- 3.8 0815 20.5 110 880 6.8 13 

19 JUL 3.8- 7.8 0820 14.0 214 940 12.8 8 

AUG 0.0- 4.0 0830 23.0 24 880 8.9 12 

AUG 4.0- 7.5 083i 13.0 215 1020 17.2 

16 AUG 0.0- 4.0 0935 22.0 29 690 4.8 18 

16 AUG 4.0- 7.5 0940 16.0 207 1220 15.5 17 

JO AUG 0.0- 5.0 0815 16.0 38 730 6.0 11 

10 AUG 5.0- 7.5 0820 12.0 274 1450 21.8 

13 SEP 0.0- 4.0 0940 17.5 3l 780 11.8 13 

13 SEP 4.0- 7.8 0945 13.0 200 1120 21.6 

11 OCT 0.0- 7.0 09~0 9.8 74 810 15.9 8 

26 OCT 0.0- 6.0 0845 7.5 91 980 12.1 12 

27 SEP 0.0- 7.3 0900 13.0 56 890 11. 2 

P4 Il P3 12 P2 11 PI 

90 15.67 349 20.65 

C.V. 
1\' 

.63 28 3.96 

.62 3. 23 9.00 16.83 17.06 

.28 53 2.41 208 9.70 913 13.85 
.28 3.15 11.86 14.91 

.34 53 2.93 208 10.28 913 12.60 

.36 3.09 9.61 11.51 

.51 34 2.79 115 7.97 448 10.50 

.43 2.98 7.82 11.59 

.14 48 ' 2.44 181 

9.94 

4.69 

6.28 

810- NOTE 

2.40 

1. 90 

1. 90 

1. 76 

.13 2.52 
8.43 767 12.04 
8.18 11.99 2.49 -10.00 

.63 Jl 3.81 107 10.29 422 16.58 

.63 3.67 12.89 15.68 

.19 71 1.59 242 4.80 896 7.06 

5.65 

.14 1.65 4.83 6.13 8 . 94 

.61 41 3.69 133 11.24 531 13.98 

.47 4.49 11.32 13.76 8.29 

.15 46 1.33 160 3.48 707 5.53 

.18 1.25 4.34 4.97 10.21 

.24 21 1.97 

.34 2.21 
75 9.33 299 13.84 

.06 47 1.25 161 

.04 1. 08 

.11 19 1.98 

.12 1.77 
65 

11.14 13.90 11.45 

4.28 633 
2.28 

6.86 
7.23 18.14 

9 .. 7J 264 13. 30 
7.77 16.86 10.77 

.30 29 1.65 105 10.36 420 13.57 

.2) 1.52 6.29 14.44 15.41 

.4) 48 2.47 171 8.29 729 9.14 

.50 2.77 8.56 10.15 6.74 

.14 29 1.24 ~03 
.15 1. 44 

6.90 412 1).54 
8.12 15.16 9.05 

4.10 

1. 99 

3.61 

2.19 

3. 61 

1. 93 

2.63 

J. 21 

2.43 

4.15 
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LAKE 302 S 

[NC OATE OEPTH TIME TEMP OIC SUSP CULOR [4 P4 13 P3 12 P2 Xl PI C. V. 
1'yp M. CDT·C CAR. A 

~ MAY 0 . 0- 8.0 0950 8.0 205 700 1.7 

MAY 0 . 0- 8.0 0950 8.0 205 700 1.7 

10 MAY 0.0- 3.5 0830 10.0 130 490 1.5 

10 MAY 0.0- 3.5 0830 10.0 130 490 1.5 

11 MAY 3.5- 5.3 0840 B.O 199 600 3.3 

11 MAY 3.5- 5.3 0840 8.0 199 600 3.3 

12 MAY 5.3- 8.0 OB40 6.5 201 750 2.7 

1 12 MAY 5.3- B.O 0840 6.5 201 750 2.7 

24 MAY 0.0- 2.0 0855 15.5 72 420 1.0 

24 MAY 0.0- 2.0 0855 15.5 72 420 1.0 

25 MAY 2.0- 6.0 0835 11.0 132 560 2.0 

25 ~AY 2.0- 6.0 0835 11.0 132 560 2.0 

27 MAY 6.0- 8 . 0 0800 7.5 285 760 4.0 

27 MAY 6.0- 8.0 0800 7.5 285 760 4.0 

7 J UN 0 • 0- 3. 0 0830 17.0 106 490 1.4 

7 JUN 0.0- 3.0 08)0 17.0 106 490 1.4 

8 JUN 3.0- 6.0 0820 11.0 127 720 5.2 

JUN 3.0- 6.0 0820 11.0 127 720 5.2 

9 JU~ 6.0- 8.0 0805 7 . 0 310 840 5.3 

JUN 6.0- B.O 0805 7.0 310 840 5.3 

21 JUN 0.0- 4.0 0900 17.0 65 860 2.3 

22 JUN 4.0- 7.0 0820 12.0 161 910 8.5 

23 JUH 7.0- 8.5 0810 8.0 )52 1130 11.5 

5 JUL 0.0- 4.0 0905 19.5 57 750 6.0 

( ') 

10-10.00 41 
.08 

.82 IS 3 

. 86 
3.19 733 
2.79 

2 . 93 
3.85 10.60 

.11 29 

.11 
. 47 307 
.51 

2.90 548 
2.93 

3.10 
2.983.69 

13 . • 16 40 1.07 159 3.09 830 
3. 40 

4 . 32 
5.18 

13 

8 

13 

5 

9 

10 

12 

8 

15 

.16 1.16 

-.02 36 
-.03 

.46 374 

.54 

.50 41 2.01 133 

.42 2.09 

.04 )7 1.22 367 

.07 1.16 

.23 25 1.09 

.20 1.05 
93 

.23 15 1.09 179 

.20 1. 05 

.03 43 

.02 

. 00 21 

.03 

.09 27 

.16 

.42 158 

.39 

.09 208 

.08 

.63 98 

.65 

-.00 IS .14 120 
-.01 .19 

.21 23 1.34 86 

.21 1.52 

.03 11 . 41 10 5 

.03 .44 

.15 35 
· 13 

.97 135 

.97 

4.29 913 
3. 4 5 

4. 30 880 
4.64 

5.69 896 
6.03 

3.21 440 
2.96 

3. 21 )70 
2.96 

1.73 913 
1.73 

1.71 847 
1. 80 

2.43 548 
2.59 

1.81 498 
2.24 

4.96 437 
3.96 

4.39 457 
4.02 

4.93 830 
4.45 

3. 68 
3. 61 

5.36 
5.06 

2 . 23 

7.07 

9.36 

6.16 

2.93 18.32 

3. 53 
3. 24 

3. 53 

6.53 

2.24 12.93 

2.41 
3.16 9.21 

2.64 
2.76 33.75 

3.36 
3.50 11.62 

2.71 
2.84 13.06 

6.48 
6.32 6.65 

4.04 
5.33 9.82 

7.06 
7.69 5.03 

.02 )7 .95 18) 4.98 863 5.64 

.02 .71 5.61 5 . 62 10.47 

.39 24 2.17 100 7.11 564 9.57 

.42 2.22 7.46 9.37 3.29 

.05 20 1.29 III 6.11 531 6.92 

.06 1.36 6.78 7.00 7.04 

.39 17 1.84 

.35 1.84 

-.01 13 1.16 
.27 1.12 

75 

73 

7.11 432 
6.98 

6.53 398 
6.86 

.54 257 2.72 1096 

7.04 
7.32 

6.24 
6.97 

3.53 

2.90 

4.76 

.06 47 

.03 .57 3.16 3.17 15.20 

.23 28 1.59 151 14.46 647 12.09 

.12 1.86 15.16 9.97 17.73 

.02 12 1.17 63 7.31 241 11.67 

.17 1.29 10.87 12.49 38.78 

.21 60 1. IS 191 6.79 930 7.56 
.22 1.94 8.17 8.48 15 . 49 

Blo- NGTE 

1. 54 

1. 54 

. 99 

.99 

1. 92 

1.62 

1. 32 

1. 30 

.84 

.84 

1. 56 

1. 56 

1. 30 

1. 30 

1.13 

1.13 

1. 46 

1. 46 

1. 6 4 

1.64 

1.44 

3. 72 

4.77 

2.05 



INC 
TYP 

19 

LAKE 302 S 
DATE DEP.TH TIME TEMP DIC 5U5P CHLO~ 14 

M. CDT.C CA~. A 

JUL 4.0- 8.3 ana 13.0 182 1520 20.7 

19 JUL 0.0- 4.0 0835 20.5 41 580 2.8 13 

19 JUL 0.0- 4.0 0835 20.5 120 580 2.8 13 

19 JUL 4 . 0- 8.0 0840 14.0 204 1070 15.7 8 

AUG 0.0- 4.8 0850 20.5 42 400 3.5 16 

AUG 4.8- 8.0 0855 13.0 235 1140 20.5 

16 AUG 0.0- 5.0 1000 22.0 41 540 3.0 18 

16 AUG 5.0- 7.8 1005 16.0 242 1290 18.4 17 

30 AUG 0.0- 6.0 0835 16.0 55 650 3.3 11 

30 AUG 6.0- 8.0 0840 12.0 292 1420 29.8 5 

13 5EP 0.0- 6.0 1005 17.5 40 610 7.5 13 

13 5EP 6.0- 8.5 1010 13.0 303 1510 35.0 

27 SEF 0.0- 9.0 0925 13.0 46 ~80 6.4 

11 OCT 0.0- 9.5 1010 9.8 43 650 9.0 

26 OCT 0.0- 9.0 0855 7.5 41 790 6.0 12 

P4 13 P3 12 

90 

P2 !l Pl 

8.18 349 13.63 

c. v. 
(\) 

.23 28 1. 90 

.31 1.58 8.79 11.38 10.27 

.01 53 .68 208 2.79 913 4.27 

.04 .64 3.39 4.00 25.34 

.02 53 .84 208 2.81 913 4.74 

.08 .78 3.17 4.16 28.91 

.42 34 3.00 115 8.78 448 10.42 
• 40 2.44 8 • 34 8 . 50 9 . a 2 

.12 70 

.0 1 
.95 254 
.88 

3.60-1ll7 
3.14 

4.48 
4.1736.53 

.43 31 2.73 107 

.38 2.62 
8.74 422 12.73 
8.24 15.46 

.01 71 1.49 242 3.22 896 4.39 

7. 35 

.07 .87 3.25 5.15 37.57 

.51 41 3.28 133 12.49 531 18.81 

.40 3.22 10.02 8.89 21.05 

.11 46 .85 160 3.42 707 4.82 

.10 1.01 4.48 4.92 9.36 

.35 21 2.52 75 8.82 299 14.99 

.57 2.68 8.96 14.67 10.03 

.14 47 .98 161 3.69 633 7.40 

.08 .93 3.74 8.26 12.14 

.08 19 2.38 65 7.49 264 17.51 

.08 1.93 8.05 16.87 5.68 

.09 29 .88 103 3.89 412 8.05 
.08 .76 4.66 10.06 11.28 

.12 29 1.13 105 3.84 420 7.13 

.11 1.00 4.18 7.25 6.16 

.24 48 1.48 171 

.26 1.42 
4.72 729 
4.28 

4.38 
4.83 5.99 

B 10- N01 E 
MAf:S 

3.15 

1. 36 

1. 36 

3. 22 

1. 45 

3. 8 e 

2.09 

5.42 

1. 4 7 

2.54 

1. 63 

1. 70 

1. 69 

2.04 

1. 92 
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LAKE 303 

INC DATE DEPTH TIME TEMP DIC SUSP CIlLOP 14 P4 13 P3 12 P2 Il PI C.V . elO- ~CTE 

TYP M. CDT °C CAli. A I') MASS -------------------------------------------------------------
24 MAY 0.0- .5 0950 15.5 65 890 3 : 0 13 .13 43-10.00 158 5.49 913 6.66 

.04 -10.00 5.33 7.87 28.08 3. 42 1,2 

24 MAY 0.0- . 5 0950 15 . 5 65 890 3.0 . 02 21 • 14 208 . 3.78 847 8.23 
. 03 .20 4.37 9.23 16.26 J. 42 

21 JUN 0.0- . 5 1105 17 .0 72 960 1.6 12 .01 47 . 26 257 3.40 1096 5 . ]2 
.03 . 2] 3.20 5.55 2].55 1. 26 

20 JUL .]- . ] 0855 2].0 75 1030 6.2 13 . 29 5] 2.60 2 08 13 . 31 913 20.30 
. 25 2.63 11. 90 23.23 7.35 1. 24 

16 AUG 0 . 0- 2.0 1005 22.0 66 2000 13.8 18 .45 71 7.03 242 24.66 896 J4 .57 
.44 7.56 26.49 ] 5.87 3.53 2.02 

14 SEP 0.0- 2.5 0920 16.5 80 2570 18.3 12 .67 47 6.47 156 26.92 618 39.30 
.51 6.59 26.09 36.44 7 . 19 4.42 

13 ocr 0 . 0- 2,5 1050 8.5 64 2100 15.3 .19 26 1. 75 94 8 . 13 392 15 . 49 
•• 0 1.71 . 7.97 14.6] 2.90 4 . 76 
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LAKE 304 

onE DEPTH TIME TEMP OIC SUSP CHLOR 14 P4 13 P3 12 P2 II pi C. V. e 10- "OTE 
. M. CDT·C CAli. A 

24 MAY 0.0- 1.3 1015 15.5 80 560 3.0 

24 MAY 0.0- 1. 3 1015 15.5 80 560 3.0 

25 MAY 1.3- 4.0 0925 11.0 198 990 8.0 

25 MAY 1.3- 4.0 0925 11.0 198 990 8.0 

21 JUN 0.0- 2.3 1045 17 . 0 85 890 3.7 

22 JUh 2.3- 4.3 0935 12.0 254 1460 16.2 

2b JVL 0.0- 2.0 0850 22.0 83 670 4.6 

26 JUL 2.0- 4.0 0855 15.5 147 2680 107.7 

16 AUG 0.0- 2.5 0940 22.0 90 610 5.1 

Ib AUG 2.5- 3.5 0945 16.0 121 8120 H5.7 

14 SEP 0.0- 3.0 0855 16.5 116 860 25.0 

14 SEP 3.0- 4.5 0900 14.0 234 740 28.5 

13 OCT 0.0- 4.0 1015 8.5 163 470 12.2 

13 

12 

14 

(' J 

.1043 .84158 9.79 
.07 1.00 

5.49 913 
5.52 7.55 15.08 

6.85 . 01 21 
-.03 

. 06 208 

.07 
4.39 847 
3. 96 7.18 -56. J7 

.27 27 3.J6 98 8.83 548 14.13 
.37 2.79 11.59 17.2117.13 

.18 15 .62 120 10.26 498 13.15 
-.04 .48 10.01 13.75 60.63 

7.60 .03 47 
.01 

.80 257 

.61 
5.97 1096 
6.08 7.81 27.25 

.62 28 4.32 151 23. 55 647 46.96 

.83 4.41 22.06 46.95 

.16 63 1.18 224 6.86 941 13.29 

6 .6 2 

.27 1.13 6.83 10 . 74 13.81 

-.01 23 2.72 81 9.62 310 39.n 

~lAS~ 

J. 58 

J. 58 

5.13 

5. 1 3 

1. ~9 

7.66 

1. 80 

-.11 1. 34 6.08 27.43 34.93 28.47 

18 .20 71 1.74 242 6.59896 9.96 
.26 2.11 4.56 11.0416.ll 2.56 

17 .82 41 19.03 133 58.57 511 23.64 
2.86 5.75 20.09 55.58 70.13115.38 

12 .38 47 2.60 156 8.36 618 23.61 
.33 2.15 9.67 28.5611.86 5.46 

6 -.10 22 .29 70 2.44 281 13.38 
-.03 .88 2.13 11.24 30.90 2. 70 

6 .19 26 • 54 94 1. 44 392 9.32 
.19 .43 2.55 13.17 20.8£ . 96 
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LAKE 305 

INC DATE 
TYP 

DEPTH 
M. 

TIME TEMP DIC SUSP CHLO~ 14 P4 I3 P3 12 P2 Il 
CDT·C CAR. A 

31 MAY 0.0- 2 . 0 1105 18.0 132 380 .7 

31 MAY 0.0- 2.0 1105 18.0 132 380 .7 

JUN 2 . 0- 5.5 0915 12.0 123 390 1.0 

JUN 2.0- 5.5 0915 12 . 0 123 390 1.0 

JUN 6.5-15.5 0855 8.5 165 340 4.5 

JUN 6.5-15 . 5 0855 8.5 165 340 4 . 5 

28 JUN 0.0- 5 . 0 0825 18.5 125 350 1.1 

28 JUN 5 . 0- 8.0 0830 13.0 124 a 1.6 

30 JUN 8.0-16.0 0920 7.0 182 260 4.1 

30 JUN 8.0-16.0 0920 17.0 182 260 4.1 

27 JUL 0.0- 5.3 1030 23.0 114 380 1.4 

27 JUL 0.0- 5.3 1030 · 23.0 114 380 1.4 

27 JUL 5.3-10.0 1035 14.5 125 460 2.4 

28 JUL 10.0-15.0 0825 9.0 205 330 1.7 

24 AUG 0.0- 6 . 5 0820 20.0 162 380 2 . 8 

24 AUG 6 . 5-10 . 0 0825 15.5 127 620 5.1 

25 AUG 10.0-15.5 0830 9.0 206 5390 3.0 

2 1 SEP 0.0- 9.0 0835 14.0 127 540 1.4 

21 SEP 9.0-11.0 0840 11.0 143 no 3.3 

22 SEP 11.0-15.0 0905 8. a 209 470 2.7 

25 OCT 0 . 0-14.0 1045 7.5 140 550 2.0 

12 • 02 41 
.03 

10 -.02 23 
.53 

12 

- . 02 27 
.13 

-.06 21 
.16 

.15 19 
.18 

-. 04 15 
.03 

.52 43 
.44 

· 01 30 
.B6 

6 .68 20 
-.04 

16 

16 

6 

-.01 17 
.06 

.06 73 

.01 

.06 73 
.0 1 

· 02 27 
.06 

· a 3 22 
.02 

. 41 158 

.26 

.02 224 
· 17 

.37 105 

. 26 

.13 106 

.20 

. 73 75 

.67 

.46 81 

.39 

.46 232 
· 35 

.19 146 

.17 

.28 

.13 

.46 

. 46 

98 

93 

.50 256 

.49 

.50 256 

.49 

.49 

.49 

.46 

.46 

93 

75 

2. 16 946 
2. 39 

2.10 1062 
2.03 

1.90 581 
1.74 

1.61 531 
1. 46 

1. 93 432 
2 . 15 

1. 98 398 
2.12 

1. 39 996 
. 94 

1.29 498 
1. 10 

2.17 349 
2.51 

2.14 349 
2.05 

2.301096 
2.14 

2.30 1096 
2 . 14 

1. 80 395 
2.03 

1.62 289 
1. 6 3 

21 -.05 34 1.12 270 3 . 80 1062 
4. 01 . 02 1.22 

.10 26 

.09 

6 -.07 23 
-.08 

13 

12 

.11 54 
.11 

.10 23 
.06 

.48 15 
.10 

.16 48 
.12 

.90 
• g 3 

89 2.29 172 
2.68 

.37 

. 26 
75 

.58 184 

.64 

.65 

.83 

.36 

.35 

76 

51 

.68 1 n 

.n 

1.14 298 
. 87 

1. 79 702 
1. 81 

2.24 309 
2.09 

1.05 199 
1. a 3 

1.92 674 
1. 51 

Pl C.V. 
(\) 

3.93 
3.66 19.05 

2. 38 
3. 54 46.03 

1. 94 
2.06 11.51 

1. 86 
1.n 14 . 98 

2. 56 
2.40 7.46 

2.27 
2. 33 6.00 

1.44 
.94 21.91 

1. 40 
1.40 26.16 

4.85 
4.04 59.34 

2.32 
1.77 

2.57 

7. 32 

2.46 28.18 

2.57 
2.46 28.18 

3.18 
LOS 17.66 

1. 69 
1.73 2.09 

4.80 
3.997.55 

4.64 
4.07 

1. 68 

8.60 

1. 71 15.16 

2.34 
2.22 

2.43 

3.34 

3.43 18.77 

1. 6 3 
1.66 24.68 

1. 30 
1. 76 15.63 

B 10- NOTE 
MASS 

1. 04 

1. 04 

1. as 

1. as 

.66 

.66 

.45 

.47 

:69 

.69 1,5 

.64 

.64 

.34 

. 46 

. 98 

.51 

.22 

.51 

. 74 

.39 

. 38 
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LAKE 382 

I HC DA'I' E OEP'I'H '1'114' 'l'!MP DIC susr CHLOI U 
UP M. CD'I'"c CAR. A 

Jl MAY 0.0- 2.0 09S0 18.0 94 4S0 1.8 

Jl MAY 0.0- 2 . 0 09S0 18.0 94 4S0 1.8 10 

JUN 2.0- 6.S 094S 12.0 114 600 S.6 

JUN 2.0- 6.S 094S 12.0 114 600 S.6 

JOM 6.0- 8.0 092S 8.S 17S S70 7.2 

JOM 6 . 0- B. O 092S 8.S 17S S70 7.2 

28 JUH 0 . 0- La 0910 II.S 740 2.2 

28 JU~ 400- 8.0 091S 1),0 169 770 S .6 

.4 Il 

.09 41 
, 09 

. 02 2l 
. 02 

.1 12 

• 71 IS. 
. 64 

.15 224 

.19 

.2 11 

2.79 946 
2.86 

2.14 1062 
2. 47 

.]4 27 1.68 lOS 4.10 581 
• J2 1. 38 4.96 

.06 21 .88 106 4.14 Sll 
.01 .94 3.90 

.27 19 1.41 7S 4.83 4ll 

.2l ' 1.12 4.51 

, 08 IS . 78 81 5 . 00 398 
.08 LIS 4.S0 

PI C . Y . 
(\I 

2. 90 
3. 09 

3.11 
3.42 1 3. 91 

5. a 1 
4.49 9.98 

4.ZS 
1.BS 30.90 

4.71 
5.23 7.18 

4.45 
3.S4 13.54 

4 . 69 

B 10- NO'I'E 
MASS 

1.1' 

1.13 

1.41 

1.41 

1. 36 

1. 36 

.02 41 
.01 

.79 232 

. 44 
3.41 996 
3. 51 J. 7J 16.as -10 . 00 

.2S 10 .89 146 6.0 4" 9 . 17 
.26 1.S1 9.8S 11.64 21.39 1. 25 

26 JUL 0.0- LS 08]0 22.0 79 6]0 ),8 14 .0] 6] 1.17 224 2. 43 941 6 . 70 

26 JUL 4 . S- 8.S OI]S U.S 2S1 700 1.3 

21 AUG 0.0- 408 0910 19.5 8l S40 409 20 

2l AUG 408- 8.0 091S U . S 2S8 660 6.] 

20 SEP 0.0- 7.0 0910 U. S 90 7]0 ] .5 11 

20 SEP 7.0- 8 . 0 O,U U.S 266 740 7.4 

2S ocr 0.0- '.0 094~ 7.S 105 , 480 1.6 

-.0] 1.14 

.11 21 
- . 04 

· SO 8l 
.71 

.16 79 1. 59 264 
. 19 1.55 

-.03 23 
. 04 

.65 as 
• sa 

4. B 6.20 55 un 

2. 17 lIO 4.0a 
2 . 04 4.92 84. 08 

2.79 929 
3.67 

2.76 349 
2.6S 

4.al 
3.12 16 . 4a 

4 . 78 ' 
J. 76 9. 12 

.10 42 1.07 IS1 LOl 602 4 . 71 
.1] 1. os 3. 94 2.S4 B . 81 

.OS 2l 1.19 69 3 . S7 279 6.98 
. 11 1.24 S . lO 6.7S B." 

.16 II '.81 171 
.14 .78 

2.01 674 
2.10 

1.33 
J. 06 4.11 

.91 

, 62 

1. 16 

.96 

1. 06 

1.49 

• 91 
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LAKE 382 BAY 

INC DATE DEPTH TIME TEMP DIC SUSP CHLOII 14 P4 II P3 12 P2 Il PI C.V. 810- NOTE 
TYP M. COT oC CAR. A ( 'I MASS ---------------------------------------------------------------

Jl MAY 0.0- 2.0 1005 18.0 103 710 2.1 12 .08 41 1.13 158 5.68 946 9.57 
.04 1. 17 6.87 8.39 17.42 1.41 

Jl HAY 0.0- 2.0 1005 18.0 103 710 2.1 10 .04 23 .34 224 5.60 1062 9.15 
.31 .26 5.79 9.12 3J. 26 LU 

28 JUN 0.0- LO 0935 18.5 91 820 3.7 12 .05 43 .75 232 4.69 996 5.69 
.03 .75 5.44 6.56 13.33 .88 

26 JUL 0.0- LO 0855 22.0 88 740 4.6 14 .08 63 1. 08 224 4.69 941 7.56 
.05 1. 07 4.77 7.27 8.88 .94 

2] AUG 0.0- 3.0 0940 19.5 90 670 6.4 20 .21 79 1. 64 264 5.56 929 7.62 
.22 1. 70 5.16 7 . 68 2.74 1. 58 

20 SEP 0.0- 3.0 0930 13.5 81 690 2.9 11 .09 42 .76 153 2.28 603 4.83 
.08 .63 L 00 4.02 lJ . 46 1.37 

25 ocr 0.0- LO 1000 7.S 114 580 L2 12 .07 48 .52 171 1."97 674 4.29 
.07 .48 2.00 3.42 5.69 1. 22 
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LAKE 661 

INC D,.TE DEPTH TIME TEMP DIC SUSP CSLOR 14 P4 IJ P3 12 P2 Il PI C.V. BIO- NOTE 
TYP !to COT • C CU. ,. (\) MASS 
--------------------------------------------------------------

24 M,.r 0.0- .3 1040 15.5 93 580 2.0 13 .05 43 .56 158 J.7l 913 7.10 
.04 .59 4.17 8.12 7.12 1.43 

24 lIAr 0.0- .3 1040 15.5 93 580 2.0 -.01 21 .03 208 3.75 847 6.18 
.00 .02 3. Jl 6.51 12.35 1. 43 

21 JUN 0.0- .3 1115 17.0 78 910 2.5 12 .02 47 .18 257 2. J4 10'96 4.50 
-.02 .13 2.80 4.86 SSSSSS 1. 27 

20 JUL .3- .3 0810 23.0 88 530 3.1 13 .06 53 .67 208 2.94 913 6.84 
.09 .54 J. 02 7.25 12.85 .86 

16 ,.UG .3- .3 1020 22.0 86 790 4.9 18 .08 7l 1. 18 242 6.09 896 9.68 
.07 1. 21 5.60 11. 21 6.52 .84 

14 SEP 0.0- .3 0930 16 .5 107 650 4.1 12 .24 47 .41 156 2.11 618 5.01 
-.01 .35 1. 84 5.62 45.51 .51 

13 OCT 0.0- .3 1110 8.5 117 810 6.3 6 .02 26 .35 94 2.32 392 6.11 
.06 .43 2.86 6.00 23. 25 1. 55 
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APPENDIX 2 

Plots of photosynthet i c carbon uptake versus incubator i rradi ance are 

chronologically arranged according to lake basin. Irradiance is plotted on a 

logarithmic scale showing the actual light value. Production is plotted on a 

linear scale. The vertical bars of the plot join the replicate bottle values 

for each irradiance. 

The light incubator type used to determine carbon uptake versus 

irradiance is shown on each plot as well as the date, depth and thermal zone. 

MR noted on plot indicates missing replicate. 



• 

• 

LAKE I I Y 

153 

:r 

~C\J 
z:t"'1 

a:r 
~ C\J 

I~ 
v 

1f!CD 

Ie 

153 

:r 

~C\J 
z:t"'1 

o:r 
'N a 
t:CLD 

~-
1f!CD 

13 

OlD INCUBflTDR 
YI1AY a.11I - l.~ 11. 

EPILII1NICtr 

YI IS':] rn 
I1ICRCrINSTEINSlSS.M SEC 

OlD INa.BRTDR 
Iii I'IRY 21.11 - L4.iI 11. 

EP/L I HN I eN 

LII 1S9 B32I 
I1ICRIEINSTEINSlSS.11 SEC 

OlD I NaJBATDR 
iI.iI - L4.iI 11. 
EPILIHNICN 

13 Lf.3 ISS 913 
I1ICRCEINST£INS/5G.11 SEC 

27 

NEW 1 NCUBRTDR 
153 "'I MAY a.11I - I.S' 11. 
t"'1 EPILII1NIDN 

~ 
rf'J 

aCD 

2 29 3B7N3 
I1ICROEINSTEINSlSB.M SEC 

NEW 1 NCLlBRTDR 
Iii I1AY 21.111 - '-4.111 11. 

3 36 37LI 913 
MI<RDE:INSTEIN5/SS.11 SEC 

NO! 1 NasrrCR 
l1I.iI - "'1.111 11. 

EPILIHNI CN 

S' 21 2BB 8'f7 
MICRCEINSTEINSlSB.I1 , SEC 



28 

LRKE I I Y 
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LAKE I I Y 
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LRKE 222 
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LAKE 222 
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EPILII1NICN 

8 3'i I ~ LtBI1J 
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~~ 
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~~ 
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~ 

~N 
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'N a 
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~ 
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111 <:ROE 1 N5TE I NSlS8.11 SEC 

NEJ.I I Na.JBATIJR 
lSI II fIU6 e .• 11. 
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I~ 
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II 
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EPILII1NICN 

EI6 291 1821 
MICRDEIN5T£INSlSS.M SEC 
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E:PILlMNICN METALJMNJDN 
0::: 0::: 
:t:::r :t: 
~- ~-

:::J :::J v v ....... -
~ID z-

Cl Cl to to 
0::: 0::: 5r- 5 W 

1.!l I..!J 
~ ~ ::r (T1 

13 ~ 200 913 8 Jl1 II~ YYa 
M I (RDE I NSTE I NSlSG.11 5E ( M I (ROE I NSTE INS/Sa. H 5£( 

NEW I NCUBATDR NEW ING..JBATDR 
l! AUG Y.a - 7.~ M. \.J1 Y RUG ~.~ - Y.2l M. 

f\J METAL I MN J ON EPILIMNICN 
0::: ~f\J :t:w 
~- ~-

:::J a 
~f\J ~cn z -
Cl Cl 
to to 
0::: a:: 
5 ID 5 w 
1.!l I..!J 
2: 2: 

::r (T1 

7 31 1e7 422 12 Li8 181 7E7 
MICRDEINSTEINS/SB.11 SE( MICRDEINSTEINS/S9.H SEC 

NEW I NCUBATDR NEW I N Cl.JBAT DR 
lSI IE RUG 21.21 - Y.2l 11. r- IE RUG Y.1:1 - 7.~ 11. ID EPILII1NICN METALIMNICN 

i::r ~:r 
~UJ 2:-

aID :::J 
V lSI ........ ;z:-§ ::r Cl 
to 

a:: ~ 5r-5(T1 

1.!l\.,C 
2:. !E 

(T1 

18 71 l!I..f2 896 17 Lil 133 ~I 
Ml(RDEINSTEINS/S9.11 SEC 111 CROE J NSTE lNS/59.11 5[( 



68 

LRKE 302 N 

NEW INCU8ATDR NEW I NCLJBATDR 
lSI 321 AUE ¥'!.¥'! - ~.¥'! M. r- 3111 RUE S.¥'! - 7.S M. 
lJ] EPILIMNIDN METRLIMNIDN 

~[II ~:r 
%::r ~-

alL! a 
2;1'"1 2;-
Cl ~ ~:r c:: 
v N e;ir-

~~ 1..0 
~ 1'"1 

II '1E 1621 7a7 ~ 21 7S 299 
M I CRlJE I NSTE I NS/5a.11 SEC MICROEINSTEINS/SG.11 SEC 

NEW I Na..J6ATOR NEW INCU8ATDR 
lSI 13 5EP 2UI - "i.¥'! 11. 13 5EP "i.¥'! - 7.8 M. 
C"I EP 1 LIMN ION METRL 1 MN 1 ON 

~N ~ 
~r-

a 
....... 

~-

6 [II 

~ 
:r 

13 Lf7 161 E33 ~ 19 5 25Y 
M 1 CROC I NSTE I NS/SG.11 SEC 111 CROCINSTEINSlSG.M SEC 

NEW 1 NClISRTOR NEW INCUBATOR 
"Z7 5EP 21.21 - 7.3 M. [II J I CeT 11l.11l - 7.¥'! M. 

EPILIMNIDN 
~:r 

EPILIMNIDN 

~-

:::l a v 1- ....... z-
~ 
5r-vr-

!! 1..0 
~ 

:r :r 

7 29 ltD YI2 8 29 I~ Y2iI 
I1ICRDEINSTEINS/5a.H SEC M I CROE I NSTE I NSISG . M 5E C 



69 
LRKE 302 N 

NEW I NCUBATDR 
2UI - s.a 11. 

E:fIILIMNIDN 

12 Y8 171 729 
M 1 CROE I NSTE I Ns/SS. M SEC 



LRKE 302 5 

lSI 

::T 

~~ 
:E;fT'I 

a::T 
~N 
o 
~U! 
5-
l!l 
:E; 

lSI 

Ul 

~CD 
:E;::T 

a UJ 
~ fT'I 
0 
~ ::T 
5/'\1 
~/'\I 

13 

lSI 

UJ 
~CD 
:E;::T 

aUJ 
~f'1 
0 
~::T 
ei/'\l 
~/'\I 

OLD 1 NCU6ATDR 
4 MAY a . ~ - 8.~ M. 

EPILJMNJON 

Ie YI In 733 
MICRDEINSTEINSlSG.M SEC 

OLD 1 NClJ6ATDR 
lEi MAY EI . EI - 3.S M. 

EPILIMNION 

ye Is:! 83£1 
MICROEINSTEINSl5a.M SEC 

OLD I N<1JBffTDR 
II MAY ::3.S - S.3 M. 

METAL J MN JON 

13 YI 133 fB'I 
MICROEINSTtINSlSB.M SEC 

70 

lSI 

1.11 

~ 
r:r 
~ 
~ 
0 

~ 
~ 

~ 

lSI 

r---

~ 
DJ1 

ON 
~ 
0 

~ 
~ 

~ 

4 MAY 
NEW INCU6ATDR 
~.~ - 8.EI M. 

2 29 3a7S'1B 
HICROEINSTEINSlSG.M SEC 

NEW I NCU6RTDR 
J~ MAY ~.~ - 3 .S M. 

EP I LJ MN.J ON 

3 3E 37Y 913 
MICRDEINSTEINSlSG.M SEC 

NEW INCU6ATDR 
I J HAY ::3.S - S.3 M... 

METAL I MN ION 

3 37 367 896 
MICRDE1NSTE1NSlSG.M 5E( 

• 



• 

• 

LAKE 302 5 

lSI 

::r 

~~ 
:cf"'1 

Ci:r 
2;N 
0 

IUJ 
v-

~ 

lSI 

f"'1 

g§:r 
:x;N 

am ". a-
~N 
[5-
t!J 
:c 

lSI 

::r 

~N 
:cf"'1 

o:r 
~N 

~\JJ 
5-
~ 

OlD I N<1J8ATDR 
12 I1RY ~.::3 - B.£I 11. 

HYPCL IMN ION 

8 ~ 93 '-l42I 
MICRDE INSlt: INS/SS. M SEC 

OlD I NCUSRTOR 
2'-1 I1AY 21.21 - 2.21 11 . 

EPI LI I1N IDN 

13 L{3 ISS 9 13 
MI CRDE INSTE INS/SG.M SEC 

OlD INClBRTDR 
:2S MAY 2.£1 - 6.i1 M. 

I1ETRL I MNI ON 

9 Z7 9B ~ 
H1CRDE 1NSTE IN5ISS .H SEC 

71 

lSI 

:r 

~ 
2:1'1 

O:r 
~ 
0 

~ 
5-

lSI 

f"'1 

151 

f"'I 

!E::r 
:l:N 

am 
~-
0 
fl!N 
0:_ 
V 

t!J 
:I: 

OLD INCUBATOR 
12 I1AY ~.::3 - B. 21 11. 

HYPCL IMN 1 ON 

I~ 175 3721 
MI CRDE INSTEINSlsa.M SEC 

NEW I NctJ5ATDR 
2Lf MAY i1.21 - 2.21 11. 

EP ILI MNI CN 

~ 21 22IB 8'f7 
MICROEINSTEIN5ISa .M SEC 

NEW I N<l.lBRTDR 
2S MAY 2.i1 - 6.21 t1. 

4 I~ 12B 498 
M I CRaE1NSTEINSlSG .11 SE( 



72 

LAKE 302 5 

OlD INCUBATOR NEW INCllBATDR 
lSI Z7 MAY S.I!! - a . 1!! M. lSI Z7 MAY S.I!! - a.1!! M. ID HYPCL II1N I ON Ul 

!!:r ~aJ 
HYPOLII1NION 

x:Ul x::r • 
aID a\IJ ,. 

~M z:r 
0 0 
I:DN ~:r 0:. 

15 M 5 N 

L!J UJ X: . j!N 

8 Z3 BE 437 3 II l~ 4S7 
M I CROE J N5TE J NS/5e. M SEC MICROEIN5TEINS/SQ.M SEC 

OlD INCUBATOR NEW INCUBATDR 
tsl 7 .JLJN I!!.I!! - :3.21 M. tsl 7 .JLJN 21.21 - :3.1!! M. 
C'1 

~N 
Efli LIMN I ON r-

~\IJ 
EPILIMNION 

x:r- %:1J1 
a:r ON 
~1J1 ~ 
0 0 
~I.C ~m 
15M 5N 
j!1ll ~:r 

121 ~ 13!\ 83iI Ei Tl I 83 I3E3 
MlrnDEIN5TEINS/5e.M SEC MICRDEINSTEINS/SG.M SEC 

OLD I NGJ6ATDR NEW I NCUBATDR 
a .JLJN :3.21 - S.li!! M. lSI a .JLJN :3.li!! - S.li!! M. 

METAL I I1N I ON 
III METRL I I1N I ON 

0: ~:r ::r: 
x:C'1 %:\IJ 
::l am v 
~r- ~ 
0 0 
I:D ~N 0: 
5:r 5M 

L!J ~\IJ x: 
N 

8 2Y I~ !iEi4 4 221 III ~I 

M I CROEI NSTEINS/SG.M SEC MICRDEINSTEINSlsa.M SEC 



73 

LRKE 302 5 

• DU> I NCU6RTDR NEW I NCU6RTlJR 
lSI 9 UUN 6.21 - 8.21 11. lSI 9 UUN 6.21 - 8.21 M. 
m HYPOLIMNION CD HYPCL 1 MN IlJN 

~f'J !b-
;&r- ::t:t.O 

a::r am 
2; til ~ 
CJ CJ 
tOUJ ~ 5r1 f5r1 
~CD ~ 

4 17 7S 432 2 13 73 39S 
11 ICROEINSTEINSlSG.M SEC M I CRDE I NSTE I NS/SG. /1 SEC 

NEW I NasATOR NEW I Na.J8ATDR 
lSI 21 UUN 21.21 - "i.21 H. ~ UUN "i.21 - i.21 M. ::r EPILIMNION I1ETALIMNION 

~f'J ~::r 
;&r1 ::t:-

a::r a 

I; 2;-
CJ 

~ e;,... 
L!J ~ ;& ::r 

12 1.f7 "57 15 8 28 I~I E47 
11 ICROEIN5TE:INSlSB.M SEC I1ICROEJN5TEINS/SS.M SEC 

NEW INCUBATOR lSI NEW I NaJBRTDR 
Z3 UUN 7.21 - 8.S H. S UlIL 21.21 - "i.21 11. 

HYPOLIMNION EPILIMNION 
0: !ISI :I: 
;&- ::t:a:J 
::J a lSI v 

~m ~UJ 
c 

~UJ ~~ 
~ ~ISI 

r1 f'J 

3 12 63 2Y1 IS: DB 191 9321 
MICRDEINSTEINSlSS.M SEC 11 I CRDEJNSTE JN5/SS. 11 SEC 



LAKE 302 5 

r-
0: 
~ :r 
:2:-
::J 
v ...... z-
Cl 
I:C 
0: 
5r-
L!J :2: 

M 

:2:-

7 

NEW I NaJBRTDR 
~ JUL Y.21 - 8.:3 11. 

I1E:TALII'1NIDN 

2f3 ~ 3t.t9 
MICRDEINSTEINSlSS.H SEC 

19 UUL 

NEW I NCl.IBATDR 
Y.I2I - 8.121 11. 

t1E:TRLIMNICN 

8 :3"1 liS: YYB 
M ICRCEINSTEINS/SG.M SEC 

2 RUG 

NEW 1 Na.&mlR 
!.f.B - 8.121 11. 
METAL IHN I CN 

7 31 1217 422 
M ICRCEINSTEINS/SB.M SEC 

74 

lSI 

I.J1 

~1Sl 
:2::r 

~151 

151 

LII 

~ISI 
z::r 

alSl 

13 

NEW INCUBATOR 
19 JUL 21.21 - Y.21 11. 

EPILII'1NIDN 

D 200 913 
HI CROE 1 NSTE I NSISG. M 5E C 

2 RUG 
NEW 1 Na.J5ATDR 

21.21 - Y.B H. 
E? ILiMN ICN 

;: -

5 N 

~Isl 

lSI 

UJ 

~[lJ 
:2::r 

aUJ 
~M 
;]:r 
6N 

~N 

15 7a 2S'Y I 1 11 
M ICRDEINSTEINSlsa.M SEC 

NEW INaJ6ATDR 
16 RUG 21.21 - ~.2I 11. 

EPILlI'1NIDN 

18 7 1 242 8.95 
M ICRDEINSTEINSlSG.M SEC 



75 

LAKE 302 5 

NEW I Na.J6fITDR 
16 AUG ~.21 - 7.B H. 

HETALIHNICN 

17 41 133 ~I 
M 1 cruJEJNSTE1 NS/SB.11 SEC 

NEW I NClJSATDR 

CD 321 FI..JG 6.B - B.B H. 
HETFILIHNICN 

~:r 
r.-
~ v 

t V 

~ 
:r 

s: 21 -,s: ~ 
HI <:ROE I NSTE I NSl5e. H SEC 

NEW 1 NaJSATOR 
13 5EP 6.B - B.~ 11. 

N 

~r-
t1ETfIL 1 HN ION 

r.-

a(T'l 

i: 
~ 

:r 

s: 19 as: 2Ei4 
MI CRIlE 1 N5TE 1 NSlSB.11 SEC 

lSI 

lD 

~CD 
r.:r 

alD 

~(T'I 
CJ 
~:r 
5 N 

~N 

lSI 

~ISI 
r.CD 

as 
~lD 
CJ 

~~ 
~ISI 

N 

a:: 
:J: 

r.-

a 
~r-
CJ 

~~ 
~ 

N 

NEW I NGJBATDR 
321 AUG 21.21 - 6.21 M. 

EPILIMNICN 

II 4E I~ 7B7 
MICRDEINSTEINSlsB.M SEC 

NEW I NaJBATOR 
13 5EP 21.B - 6.21 11. 

EflILIHNICN 

13 L.f7 I Ei I EiI3 
HI CROE 1 NSTE I N5/SB. M SEC 

NEW 1 NaJBATOR 
'Z7 SEP 21.21 - 9.21 H. 

E:PILIHNICN 

7 29 IBJ 412 
H1CRDEINSTE1NSlsB.11 SEC 



78 
LAKE 3~3 

NEW I N<1.lBATDR 
13 ocr 2UI - 2.~ 11. 

EPILII1NICN 

z:-

E 2E 9lt E 
HI CRDE: I N5TE I NS/SG. t1 SEC 



79 
LAKE 30Y 

OLD I N<1I5flTDR NEW INCUBATOR 
2'-l I1AY 21.21 - 1.311. lSI 

~ MAY 1ZI . 1Z1 - 1.3 M. 
EPILIMNICN IJJ EPILIMNIDN 

~ ~:T 
:E:- :E:Lll 

a am 
~~ ~:T 

CJ 

~ lJ1 
~f\J 
fSM 

~ ~Lll 
f'\J 

13 Lf3 ISB 913 ~ 21 ~ 8'17 
MICROEINSlEIN515e.M SEC MICROEI NSTEINS/sa.M SEC 

OLD INCUBRTOR NEW INCUSATDR 
:5 MAY 1.3 - !.l.21 11. :5 MAY 1.3 - !.l . 21 M. 

f\J 

~r-
~ETALIMNICN METALIMNICN 

~-

a fT1 a 
~- ~-
Cl CJ 
t:C t:C 

§!IJJ c::: 
v f5~ 

~ ~ 
:r fT1 

9 Z7 98 S'18 Y I~ 1:a1I Y98 
M I CROE I NSTE 1 NSiSG. t1 SEC MICROEINSTEINS/sa.t1 SEC 

NEW INCUBATOR NEW INCUBATOR 
lSI 

~I JUN 21.21 - 2.3 M. ~ UUN 2. 3 - Y.3 M. 
C1 EPILIMNICN METRL I MN ION 

~f'\J ~ 
1:~ 1: 

a:r 

I~ 
~m ~ 

12 Y7 "2S7 1& 8 28 I~l E1f7 
MICROEINSTEINSlSG.t1 SEC M1CROE1NSTEINS/Sa .M SEC 



80 
LAKE 30Y 

NEW I NCUSATOR NEW INCUBATOR 
:26 aJUL 21.21 - :2.21 M. 

Sl :2S UUL 2.21 - '-1.21 M. 
EPILIMNICN METRLIHNICN 

~ ;Fti :z::-
:::J :::J V 

~ro ;z:-
§S ~ 0: 0:: 
5 1L1 t5 N 

~ J! 
r"l 

ILi 63 22'-1 91i1 5 Z3 81 3H~ 
M 1 (ROE 1 NSTE I NS/SG. M SE( M I (ROE I NSTE I NS/SG. H 5E( 

NEW I NOJBRTOR NEW lNCU6ATOR 
r"l 16 AUG 21.21 - :2.5: H. ~ 16 RUG 2.5: - 3.5: H. 

E:fIILIMNICN r-- HETALIMNIDN 
~lSl ~aI 
:z::- :z::lJ'1 

a ::::J 

~CII ~s: 
as ~PJ 5lJ1 
~ 

r"l 
~lJ'1 

18 71 2Y2 89E 17 Lil 133 S31 
MlffiOEINSTE1NS/SG.M SE( Ml(ROEINSTEINS/S9.H SE( 

NEW I NOJBRTDR NEW 1 N(1J8ATOR 
1'-1 SEP 21.21 - 3.21 M. 1'-1 SEP 3 . 21 - '-I.S: M. 

EPILIMNICN METRLIMNIDN 

12 Li7 lSE 518 5 ~ ~ ~I 

MI(R0EINSTE1NSlS9.H SE( M 1 ffiOE 1 NSTE 1 NSlS9. f1 SE( 



81 

LRKE 30Y 

• NEJoj I NaJ6ATDR 

· LD 13 OCT 21.21 - Li.21 M. 
E:PIL1HNION 

5 2E 9Y 392 
MICRIJE1NSTEJN5I5G.M SEC 

.. 



82 
LAKE 30S 

OLD 1 NCUSATDR NEW I NCU6ATDR 
lSI Jl MAY 21.21 - 2.21 M. lSI Jl MAY 21.21 - 2.l2I M. :r :r 

~N ~N 
£FIlLlMN1CN 

z: r1 Z:r1 

a:r a:r 
~N ~N CJ 

~UJ IUJ 
v- v-

'E ~ 

12 YI ISS 9'-lE 121 Z3 22Y I2IEi2 
M I CROE I NSTE I NSiSG • M SEC MI<:RDEINSTEINSlSG.M SEC 

OlD 1 N<tJBATDR NEW 1 NCUBATDR 
lSI lSI 2 UlJN 2.21 - ~.~ M. 
N N 

~UJ ~ 
z:- z:-

aN aN 

~- ~-
~ . ~. 
3!:r ~:r 

8 Z7 IE SEll 3 21 121S !WI 
M I CROE 1 NSTE 1 NS/SG.11 SEC MICRDEINSTEINSlSG.M SEC 

OlD 1 NCUSATDR 
lSI :3 UUN 6.~ - l~.~ M. lSI 

r1 
HYPCL I MN I eN N 

~:r ~ 
z:-

aN 

~ 
~ ~:r 

6 1!3 7S 1.0:2 3 IS 81 398 
M I CROE I NSTE 1 NSlSG.11 SEC Ml<:RDEINSTElNS/SG.11 SEC 



83 
LAKE 30S 

NEW DR NEW .. 
lSI 2B ..ruN lSI :2B .JUN - 8.l2I M. 

~ ~1JJ 
%:. ~ . 

a ::::I 

I; ~UJ 
z· 
0 
to 
~:r 
v' 

~ ~/'\J 

12 Y3 m 99E 9 :m lLtE Lt9B 
M 1 (ROE j NSTE: I NS/SG. M SEC M I ( ROE I NSit I NS/SG . 11 SEC 

.. NEW lNC1.IBflTDR NEW INCUBRTOR 
!SI 321 JUN 8.iI - IS.iI M. !SI Z7 UUL l/J.iI - ~ . J 11. 
UJ METRLIMNION 

,.., 
EPILI HNIDN 

~al ~:r 
:%: :r :%:N 

a UJ 

~~ 
~:r 
v N 

~N t!J 
:%: 

5 a 9B 3'-19 15 T.3 2SE 1m96 
MICRDE INSTtINSlSG.M SEC 111 CROE I N5TE INS/sa. H sr c 

NEW INCUBATOR NEW INCUBATOR 
lSI lSI 29 ..ruL II!I.Pl - 1S'.iI M. ,.., /'\J HYPOLIMNION 

~:r ~U1 
:%:N :%:-

aal a/'\J 

~- ~-
C 
to 

~~ ~~ 
~t1I ~:r 

E "l7 93 395' S 22 75' 2B9 
HI CROC I NSTE I NS/SG. H SEC HICRDEINSit INSlSS. M SEC 



84 
LRKE 305: 

.NEW I NC1J6RTDR NEW I NCU6RTOR 
IS! 2Y RUG 1i!I.21 - 5.S 11. IS! 2Y RUG 5.S' - 121.21 11. UJ EflILIMNION lt1 

~~ ~IS! 
METRLIMNION 

%;:T %;:T 

aUJ a IS! ........ 
~rol ~rol 

a51S! ~~ fEN 
V 

~~ ~ISI 

~ I 31.1 Z7~ lm52 E 2E 89 372 
HI CROE 1 NSTE 1 NS/SG.11 SEC 111 CROE 1 NSTE I NS/SG.11 SEC 

NEW I NCl.16RTOR 
!SI 

~ RUG 121.21 - IS.S 11. !SI 

N HYPDL I MN ION N 

fEUJ ~UJ 
%;- %;-

aN aN ;- ~-

~. 5· 
~ :r I.!J 

%;:T 

5 Z3 7S' 298 13 ~ IBY 7~2 

HI CROEI NSTEI NS/SG. 11 SEC 111 CRDE 1 NSTE I NS/SS.11 SEC 

NEW INCl.16RTDR NEW INCl.16RTOR 
lSI :21 SEP 9.21 - 11.21 M. lSI Z2 SEP 11.21 - IS.21 M. 
:r 

!iEN 
I1ETFILIMNION N 

~UJ 
HYPOLIMNION 

%;rol %;-

a:T aN 
~N ~-
C C 

~~ 
tD 

6~ 
~ ~:r 

6 Z3 7E 3m 1.1 IS Sl 199 
M I CROE I NSTE I NS/SG.11 SEC 111CRDEINSTEINS/SG.11 SEC 



• 

• 

• 

• 

LRKE 305: 

lSI 

N 

~Ul 
::1:-

aN 
~-
I:l 
tel 

~ . 
~ :r 

NEW 1 NG..JSATDR 

12 Lf8 171 E7'-I 
M 1 (RDE I NSTE 1 N5ISG.11 SEC 

35 



LRKE 382 

lSI 

rl 

et:: I::r 
~NI 

e~j 

~~I 
t:Of"\j 
et::. 
[5-1 
L'J 
LLO 

ISJ 

llJ 

~w 
~::r 

i3llJ 

~ri 
Cl 

~~ 
[5N 

~~ 

112 
I 

OLD INCUBATOR 
31 MRY 

EP 

YI 1~8 

MI(ROE1NSTEINS/SQ.M 5E( 

:2 JUN 
OLD INCUBATOR 

:2.~ - C.S" M. 
METALIMNION 

91..16 

13 Tl I 0S" ~8 I 

et:: 
:J:W 

~::r 

allJ 

~ ri 
Cl 

~~ 
5 f\J 
~N 

MICROEINSTEIN5IS~.M SEC 

3 JUN 
OLD INCUBATOR 

5.0 - 8.121 M. 

HYPOLIMNION 

5 19 7S Y32 
MI(ROEINSTEINS/S~.M 5EC 

86 

lSI 

::r 
et:: IN 
~rl 

e::r ,. 
ZN 
Cl 
t:OllJ 
et::. 
CI:_ 
V 

L'J 
LW 

ISJ 

lt1 

~ISJ 
~::r 

elSJ 
~ri 
Cl 

~ISJ 
t5N 

~~ 

lSI 

llJ 

g§w 
~::r 

allJ 
~ri 
Cl 

~::r 
t5f\J 
~~ 

10 

NEW INCUBATOR 
31 MAY 0 . 0 ' - 2.0 M. 

EPILIMNIDN 

2J 22Y 
MI(ROEINSTEINS/SQ.M 5[( 

:2 JUN 
NEW I NCUBATDR 

:2.1Z1 - C.S" M. 
METALIMNION 

1!ZI62 

:3 21 1!ZI6 ~31 

MICROEINSTEINS/SQ.M 5E( 

3 JUN 
NEW INCUBATOR 

6.1Z1 - 8.~ M. 

HYPOLIMNION 

3 I ~ 81 3913 
MICRDEINSTEINS/SQ.M 5E( 



• 

• 

LRKE 382 

[SI 

lf1 

ct:: 
I[SI 

:I: T 

a[Sl ,. 
zfT1 
0 
W[SI 
ct::. 
5('\.J 

L!J[SI 
:I: . 

ISJ 

m 

~T 
:I:tlJ 

am 
~:T 
o 
W('\.J 
ct::. 

5 fT1 

L!JtlJ 
:I: . 

ISJ ll] 
~m 
:I:T 

all] 
~ri 
o 
WT 
ct:: . 
5('\.J 

L!J('\.J 
:I:. 

NEW INCUBATOR 
28 JUN 121 . 121 - Y.E1 M. 

EPILIMNIDN 

12 yJ 232 996 
MICRDEINSTEINSlSH.M SEC 

NEW 1 NCUJ3RTDR 
26 JUL 121.121 - Y.S: M. 

EPILIMNIDN 

I Y 63 22Y SYI 
MICRDEINSTEINS/SH.M SEC 

NEW I NCUBflTDR 
Z3 RUG 2U!1 - Y.S M. 

EPILIMNIDN 

20 79 2EY 929 
MICRDEINSTEINS/SQ .M SEC 

87 

T 

ct:: 
I 
:I:-

:=J 
V 

~m 
0 
W 
ct:: 
5tlJ 

L!J 
:I: 

fT1 

ISJ 

tlJ 

§Em 
:I:T 

c;tlJ 

~ri 
o 
~:r: 
5('\.J 

~~ 

9 

NEW INCUBATOR 
28 JUN Y.E1 - 8 121 M. 

METRLIMNIDN 

30 IY5 Y9a 
MICRDEINSTE INS/SQ.M SEC 

NEW I NCU6RTOR 
26 JUL Y.S: - 8 .S: M. 

METRLIMNION 

--+-4'=--_00' -,.-, ---...,------ or--

ISJ 

lf1 

§EISJ 

:I:T 

c;lSJ 

~ri 
CJ 

~~ 
5('\.J 

L!JISJ 
:I:. 

5 23 BI 310 
MICRDEINSTEINS/SQ.M SEC 

NEW 1 NCUBATDR 
23' RUG Y . B - 8 .121 M. 

METRLI MNI ON 

5 2J B~ 3Y9 
MICRDEINSTEINS/SQ.M 5EC 



LRKE 382 

lSl 

Lt1 

~lSl 
X; T 

0 lSl 

~J"Ti 
CJ 
~lSl 
51"'J 
~lSl 

lSI 

T 

§EI"'J 
x; 1"'1 
aT 
~N 
CJ 

~~ 
5-
L!:l 
x;m 

NEW INCU6ATOR 
2£1 SEP 121.21 - 7.21 M. 

EPILIMNION 

II Li2 IS) 6~2 
MICRDEINSTEINS/s@.M SEC 

NEW 1 NCU6ATDR 
2S OCT 121.121 - 8.21 M. 

EPILIMNICN 

12 LiS 171 SlY 
MICRDEINsTEINS/sG.M SEC 

88 

Cl:: 

lSl 

m 

IT 
x;lLI 

am 
~:i 
o 

. ~~ 
51"'1 

~~ 

NEJ..J I NCU6ATOR 
2£1 SEP 7 . 121 -8 . 121 M. 

METRL IHN ION 

E 21 69 279 
MICRDEINSTEINS/s@ .M SEC 



89 
LRKE 382 BRY 

OLD INCUBATOR NEW INQJBATDR 
• 31 HAY 12I.21 - 2.12I M. 31 HAY ·21 . 21 - 2 . 121 M. 

EPILIMNION EPILIMNION 
0:: 0:: :c :c 

• L:CT1 L:CT1 

:::J :::J 
V V 

~r- ~r-
D Cl 
tfJ tfJ 
0:; 0:: 
(5 :r (5:r 
l!J l!J 
L: :I: 

f1.J f1.J 

12 YI ISS 9Y6 1.0 Z3 22Y I 1iJEi2 
M1CRDEINSTEINS/ SQ.M SEC MICROEINSTEINS/ SQ.M SEC 

NEW I NCUSATDR NEW I NCUSATOR 
ISl 28 LJUN 21.21 - 3.21 11. ISl 25 LJUL 21 . 21 - 3.121 M. 
rn EP 1 LI MN I ON C1 EPILIMNION 

§§:r §§l"J 
:I:l.C :I:r-

arn a:r , . ,. 
z ::r zltl 
Cl Cl 
C:Of'J t1Jl.C 
0::. 0:: . 
(5,.., 5"" 
l!Jl.C :I: . l!J[lJ :I: . 

12 Y3 232 996 IY 53 22Y gy l 
MICRDEINSTEINSlS9.M SEC MICROEINSTEINS/sQ.M SEC 

NEW INClJ8ATOR NEW IN CUBATOR 
lSI Z3 AUG 21.21 - 3.21 

lSI 22! SEP 12I.12I - 3 . 121 H . M. 
1!1 III EP ILI MN ION 

§§l"J 
EP ILiMNIDN 

§§rn 
:I:r- :I::r 

a:r alll 
~ l.t1 " z"" • 0 Cl 
t1Jlll t1J:r 
0::. 0:: . 

5 rrl 5l"J 
l!J1:I] l!Jl"J 
:I:. :I: . 

221 79 2EY 929 II Y2 IS] 5.03 
M I (ROE I NSTE I NS/SQ.11 SEC M1CROEINSTEINS/sQ.M SEC 
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LRKE 551 

• tSl 
OLD INCUBATOR NEW INCUBATOR 

:2Y HRY ~ . ~ - .3 H. tSl :2Y HRY I:l. ~ - .3 M. 
EPILIHNIDN rn EPI LIMNIDN 

~tSl ~:r 
• E OJ EUJ 

GIS! Grn ,. 
~:r z lC 

CJ CJ 
cclS! ~f\J 0:: . 
f5 :r f5M 
l!l 1S! l!llC 
E · E· 

N 

13 Y3 Isa 913 s 21 208 8Y7 
MICRDEINSTEINS/SG.M SEC MICROEINSTEINS/SG. M SEC 

NEW INCUBATOR NEW INCUBATOR 
lSI :21 L.JUN ~.21 - .3 M. 

IS! :22l L.JUL . :25: 11. 
lC EPILIMNIDN 

C1 EPILII1NIDN 
~OJ ~f\J 
::z::r Er-

Gle G:r ,. , . 
Z r1 ZI.t1 
CJ Cl 
CC:r r::IJlC 
0::. 0::. 

51"'J 5 fT1 

l!l1"'J l!lrn 
E· E· 

12 Y7 37 IME 13 S3 ~8 913 
MICRDEINSTEINS/SG.M SEC MICROEINSTEINS/S9.M SEC 

NEW INCUBATOR NEW IN CUBATOR 
15 AUG 

lSI I., SEP ~.~ - . 3 M. T . 321 H. r- EPILIMNIDN 
0:: 

EP 11IMNIDN 
~lC ::t: 

::z:- EI.t1 

:::J af\J v 
~ rn 

, . 
z:r 

CJ Cl 
c:c r::IJrn 
0:: 0::. 

5lC 5f\J 
l!l l!l:r 
::z: E. 

f""1 

18 71 2Y2 895 12 Y7 1s:5 EIS 
MICRDEINSTEINS/SG.M SEC MICRDEINSTEINS/SQ.M s[C 
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~~ 
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~::r: 

N~ INCUBATOR 
13 OCT 21.21 - .3 M. 

EPILIMNIIJN 

6 26 9Y 392 
MICRDEINSTEINSlS9.M SEC 
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APPENDIX 3 

Data relevant to each sampling time are listed chronologically according 

to lake basin. 

"Inc Typ" refers to type of light incubator used for incubations. 0-

represents old incubator, 1 - represents new incubator. 

The date stated is that of sample collection and incubation. The time 

of actual field collection is reported as Central Daylight Time. 

The depth is the range from which the integrated water sample was taken. 

Temperature is that at which the incubation was carried out and may vary 

±loCo Dissolved inorganic carbon (DIC) analysis was done on pre-incubation 

water samples. Units reported are micromoles L_l. Values for suspended 

carbon and chlorophyll are in micrograms L-l. 

Values 11 through 14 are incubator irradiances in microeinste i ns m- 2 

Values PI through P4 are rates of inorganic carbon uptake at t he four 

separate incubator irradiances in units of milligrams carbon m- 2 h_l. The two 

given values at each irradiance are those of replicate samples. 

The mean coefficient of variation (C.V.) of the four sets of replicates 

are given. $$$$$ occurs when negative values appear under P4 and P3 causing 

the C.V. value to exceed the field width of 999.9. See Note: 1 and 2. 

Live biomass is calculated from algal cell counts and approximated cell 

volumes of the species encountered in the sample. Values are reported in 

grams m- 3 • 

Notes: 

1. Production values are unusually erratic or differ from expected results 

and should be considered with caution. 
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2. Missing values are denoted with -10.00. The sample may have been lost 

during the incubation or not processed. 

3. NaHC03 was added to the sample prior to incubation. 

4. HCL was added to the sample prior to incubation. 

5. Samples were incubated at a temperature other than from which the lake 

sample was taken. 

• 
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LAKE 93 

INC DATE DEPTH 
M. 

TUIE TEMP DIC SUSP CULOR 14 P4 I3 PJ 12 
TYP CDT'C CAR. A 

26 MAY 0.0- .3 1005 18.0 64 450 2. ) 

B JUL .3- .J 1000 20.0 60 600 4.0 

17 AUG .)- .) 1000 22.0 58 -10 4.1 

29 SEP 0.0- .J 0945 13.5 105 710 5.2 

LAKE 110 

-.00 27 
-.01 

16 .48 6) 

.36 

16 -.01 65 
-.0) 

-.09 Jl 
- .11 

.10 213 

.12 

.48 204 

.57 

.41 234 

.38 

.Bl 101 

.63 

INC DATE OEPTlI T HIE TEMP 0 I C SUSP CBLOR 14 P4 13 P3 12 
Tn M • COT • C CAR. A 

JUL . j- . 3 0946 20.0 61 - 10 -,0.0 

17 AUG .)- .3 0952 22.0 55 _ 10 -'0.0 

29SEP 0.0- .J 0928 13.5 83 -,0 -,0.0 

LAKE III 

16 .13 63 
.08 

16 .05 65 
-.38 

.04 Jl 

.03 

.90 204 

.93 

.48 234 

.63 

.72 101 

.73 

INC DATE DEPTH TIllE TEMP 01C SUSP CHLOP 14 P4 I3 P3 12 
TYP M. COT • C CAP. A 

26 MAY 0.0- .J 0955 18.0 73 290 .9 

8 JUL .J- .J 09H 20.0 65 1960 1.4 

17 AUG . 3- .3095522.0 62 -10 1.9 

29 SEP 0.0- .J 0934 13.5 70 410 2.4 

LAKE 373 

-.04 27 
- . 03 

16 .02 63 
.04 

16 - . 09 65 
-.10 

.06 31 

.05 

.10 213 

.08 

.68 204 

.41 

.28 234 

.29 

.42 101 

.34 

INC DATE DEPTH TIME TEMP OIC SUSP CHLOR 14 P4 13 P3 12 
TYP M. CDT·C CAR. A 

JUL .J- .3 1012 20.0 146 150 1.3 

17 AUG .3- .J 0948 22.0 152 -10 1.6 

29 SEP 0.0- .J 0957 13.5 148 470 2.0 

14 -.13 58 .14 201 
-.14 .45 

16 .99 65 .41 234 
-.05 1.23 

-.04 23 
-.03 

.19 

.31 
88 

P2 11 

2.73 946 
J. 29 

3.49 863 
2. 92 

3.25 963 
J. 00 

4.21 408 
4.2l 

P2 11 

J. 64 86 J 
J. 96 

3.3J 963 
1. 78 

PI 

5 . 50 

C.V. 
(1 ) 

4 . 98 10.81 

5.21 
5.02 11.80 

4.68 
4 • 20 6 . 27 

9. J9 
8. Jl 8.56 

Pl C.V. 
tt) 

6 .60 

BIO- NOTE 
MASS 

1.31 

1. 46 

1. 6~ 

1. 95 

810- NOTE 
MASS 

5.97 11.90 -,0.00 

2.49 
2.89 28.25 -,0.00 

2.64 408 6.30 
2. 78 6 .42 5 . 76 -,0. 00 2 

P2 11 

2.71 946 
2.53 

PI 

J. 83 
3. 75 

4.84 

C.'l. 
(' J 

6.20 

810- NOTE 
MASS 

.59 

1.87 863 
2.23 5.)2 28.42 2.39 

3. 49 1. 72 963 
.80 3.06 21.50 .94 

1.92 408 
2.20 

P2 Il 

4 . 30 
4. J4 

PI 

.92 880 3.44 

9.49 

C.V. 
(\) 

3.)4 4. 22 56.78 

.93 96) 3 . 80 
3.27 4.19 78.46 

l.51 J67 3.99 
1.69 4.12 13.90 

.66 

810- NOTE 
MASS 

.62 

.73 

.42 
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LAKE 375 

INC DATE DEPTH TIME TEMP DIC SUSP CHLOR 14 P4 13 P3 12 
TYP M. CDT·C CAR. A 

JUL .3- .3 1012 20 .0 H4 430 2.0 14 -.45 58 .23 201 
- . 41 -.02 

17 AUG .3- .3 0946 22.0 294 -10 2 . 3 17 -.15 68 .27 244 
-.22 .29 

29 SEP 0.0- . 3 1003 13.5 331 570 2.4 .07 H 1.83 101 
.06 . 39 

LAKE 377 

IKC DATE DEPTH TIME TEMP DIC SUSP CHLOR 14 P4 I3 PJ 12 
TYP M. CCT·C CAR. A 

8 JUL .3- .3 lOU 20.0 104 270 1.0 16 .10 63 .54 204 
.09 2.25 

17 AUG .3- .3 0930 22.0 100 -10 2.2 16 .00 65 .39 234 
.21 .36 

29 SEP 0.0- . 3 1042 13.5 116 330 2.1 8 -.05 H .25 101 
-.12 .32 

LAKE 421 

INC DATE DEPTH 
M. 

TIME TEMP DIC SUSP CBLOR 14 P4 13 P3 12 
TYP CDT·C CAR . A 

P2 II 

2 . 00 880 
2 . 18 

2.64 963 
2.78 

1. 84 408 
1. 76 

P2 Il 

2.93 863 
3.00 

2.00 963 
.95 

1. 56 408 
1.16 

P2 Il 

PI 

3. 62 

C.V. 
(\) 

3.10 59.88 

3.88 
4 . 385.94 

4.08 
2.14 35 . 90 

PI 

5.76 

C.V. 
(' ) 

4.81 27.36 

2.98 
3.17 49.98 

3. 58 
3.59 12.72 

PI C.V. 
(') 

BID- NOTE 
MASS 

. 66 

. 77 

.71 

BID- NOTE 
MASS 

. 87 

.70 

.68 

BID- NOTE 
MA5S 

---------------------------------....:...---.:.--------------------
26 '1AY 0.0- . 3 1020 18.0 153 690 2.1 

JUL .3- .3 1033 20.0 139 960 5.3 

17 AUG .3- .3 0938 22.0 127 -10 4.2 

29SEP 0.0- .3 1029 13.5 168 1400 5.9 

LAKE 428 

- . 07 27 
-.05 

.03 213 

.05 

16 - . 04 63 .73 204 
. 06 .58 

17 .11 68 1.50 244 
.10 1.43 

6 .19 2J 1.97 88 
.41 2.17 

INC DATE DEPTH TUIE TEMP OIC SUSP CHLOR I4 P4 I3 P3 12 
TYP M. CDT·C CAR. A 

26 MAY 0.0- .3 1015 18.0 95 520 2.3 

8 JUL . 3- .J 1021 20.0 89 700 4.9 14 

17 AUG . 3- .3 094 J 22 .0 84 -10 3. 3 17 

29 SEP 0.0- .J 1012 13.5 III no 4.9 6 

-.03 27 
-.03 

.16 213 

.16 

.09 58 .70 201 

.04 1.05 

. 04 68 .76 244 
.04 .82 

.05 23 .58 88 

.19 .74 

4.92 3. 06 946 
3. 04 4.39 15.58 

4.78 863 6.72 
4.35 6.91 · 8.08 

6.03 963 8.85 
3.96 8.9211.25 

9.57 367 13.19 
8.68 14.83 18 . 86 

P2 Il PI 

5.54 

C.V. 
(') 

4.00 946 
5.17 7.15 12.38 

4.58 880 7.04 
C. 70 6.93 23.43 

3.86 963 5 . 67 
4. 36 5 .76 5. 13 

2.86 J67 7.27 
3. 06 6 • 95 26 • 81 

2.03 

3.24 

1. 30 

.98 

BID- NOTE 
MASS 

1. 78 

1. 92 

1. 34 

1. 20 

• 
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LAKE 430 

INC DATE DEPTH TIME TEMP DIC SUSP CHLOR 14 P4 II P3 12 
TYl' M. COT'C CAR. A 

JUL . 3- . J La 27 20 • a 85 5 30 6. a 

L7 AUG .3- . 3 0940 22.0 77 -10 9.1 

29 SIP 0.0- .J 1022 13.5 141 500 1.4 

LAKE 622 

14 .48 58 L. 16 20 1 
. 08 1.02 

17 .1l 68 L.85 244 
.U loll 

6 -.02 23 
-.06 

.48 88 

.0 

INC DATE DEPTH TIMI TEMP DIC SUSP CHLOR 14 P4 Il P3 12 
TTP N. CUT'C CAR. A 

26 MAY 0.0- .J . LOla 18.0 103 350 1.5 

JUL .J- .3 l005 20.0 102 700 2..8 

5 - . 02 27 
.00 

.13 2lJ 

.15 

14 .06 58 1.04 201 
.16 1. 28 

L7 AUG . 3- .3 lD03 22 . 0 95 -10 2.5 17 -.19 68 ~57 244 

29 sn 0.0- . 3 0950 U.5 136 350 2.9 

LAKE 629 

6 

-.23 .70 

.04 23-10.00 

.01 -10.00 
88 

IHC DATI DEPTH TIMI TIMP DIC 9USP CBLOR 14 P4 13 P3 12 
rYl' N. COT'C CAli. A 

28 MAY 0.0- .3 1000 U.O 72 370 1.3 

JUL .3- .3 0956 20. a " 230 2.4 

17 AUG .3- .3 0958 22.0 5& -10 2.8 

29 SIP 0.0- .3 0940 U.5 87 510 3 . 2 

LAKE 658 

5 • 00 27 .15 213 
-.02 .14 

16 • OZ 53 .82 204 

16 

.06 loll 

.08 .65 
.04 

.09 II 

.11 

.76 234 

.69 

.84 101 

.81 

INC DATI DEPTH TIM! TIMP OIC 5USP CBLOR 14 P4 lJ P3 12 
TIP M. COT'C CAR. A 

P2 Il Pl C. 'I. 
1\ , 

5.47 860 l4.64 
5.32 .10.77 n . 80 

5.51 963 l1.71 
4.03 14.34 12.64 

2. 04 367 
2.09 

P2 Il 

8.05 
9.29 6 . . 42 

Pl C . 'l. 
I " 

2.48 946 5 . 04 
3.60 6.28 16.6 1 

1. 43 860 
2.43 

J. tG 
4.47 3J.78 

.85 963 4.30 
2.48 4024 28.16 

2.21 367 
2.46 

7.09 
6.25 30.01 

810- NOTE 
I1ASS 

lo15 

lo67 

1.14 

BIo- NOTE 
MASS 

.97 

. 84 

. 55 2 

. 69 

P2 11 Pl C.'1. 810- NOTE 
(\, MASS 

2.12 946 4.76 
3.00 3.55 16 .35 1.14 

2.97 U3 5 . 04 
4.05 6.04 28.83 .62 

3.09 963 5.15 
3.01 4.84 11.94 

3. 20 408 
l. 22 

6.74 
4. 78 10. 34 . 63 

z 

P2 11 P1 C. 'l. 810- NOTr: 
(\, MASS 

8 JUL .1- • J 1037 20.0 126 510 3.7 14 .73 51 1:48 201 5.49 880 7.79 

17 AUG .3- . 3 0935 22.0 117 -10 4.3 17 

29 SIP 0.0- .3 1035 13.5 174 550 4.8 

.40 2.14 6.96 4.20 31.39 

.07 68 
.09 

.84 244 

.64 
J. 58 963 4. 9.5 
3.46 4. 96 10.08 

.18 2J 1.08 

.37 1;16 
88 3.85 367 11.37 

5.40 10.61 20.13 

1. 88 

1.J7 z 

1. 28 
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APPENDIX 4 

Plots of photosynthet i c carbon uptake versus incubator i rradi ance are 

chronologically arranged according to lake basin. 

logarithmic scale showing the actual light value. 

Irradiance is plotted on a 

Production is plotted on a 

linear scale. The vertical bars of the plot join the replicate bottle values 

for each irradiance. 

The light incubator type used to determine carbon uptake versus 

irradiance is shown on each plot as well as the date, depth and thermal lone. 

MR noted onplot indicates missing replicate. 
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lSI 

ill 

§§CO 
:ET 
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Cl 
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NEW INCUBATOR 
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29 SEP 

NEW INCUBATOR 
12l.1!! - .3 H • 
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LRKE I I I 

NEW INCUBATOR NEW INCUBATOR 
• tsJ 25 HRV 121 . 121 - .3 H. lSl 8 JUL .3121 M. 

T EPILIHNIDN LlJ EPILIMNIDN 
§§N §§[JJ , :Er'1 :ET 

C3:::r C3LlJ 
~N ........ 

zrrl 
c::J Cl 
~LlJ w:::r 

Il:: . a::_ 5 N v 
L.'J L!lN :E :E. 

s: Z7 213 9'15 15 53 20Y 863 
MICROEINSTEINSlSQ .M SEC MICROEINSTEINS/ SQ.M SEC 

NEW INCUBATOR NEW INCUBATOR 
tsJ 17 AUG . 3¥:! H . 

lSl 29 SEP 12l.121 - .3 H. 
T l..t1 EPILIHNIDN EPILIHNIDN 

i N §ElSl 

:Er'1 :E:::r 

C3:::r C3lSl ........ 
Z N 

....... . 
zrrl 

Cl Cl 
WllJ WISI 
Il::. Il::. a::_ e;iN v 
L!l L!l1Sl 
:Em :1:. 

16 EU Z3Y 963 8 31 101 Ykl8 
MICROEINSTEINSlSQ .M SEC MICROEINSTEINSlSG.M SEC 
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LRKE 373 

NEW INCUBATOR NEW I NCU6ATDR 
IS! 8 JUL .3111 M. IS! 17 RUE . 3111 M. • lJ1 EPILIMNIDN lJ1 EPILIMNIDN 

~IS! ~IS! 
x::::r x::::r , 
i31S! i31S1 , . , . 
ZM ZM 
0 Cl 
tillS! tillS! 
0::. 0:: . 5[\.1 5[\.1 
l!l1S! X:. l!l1S! x:. 

14 S8 ~I 88k'l IE ~ 23Y 963 
MICRDEIN5TEINS/S~.M SEC MICROEIN5TEINS/s~.M SEC 

NEW INCUBATOR 
lSI 29 SEP 111.111 - .3 H. 

, 
lJ1 EPILIMNIDN 

0:: 
:I: lSI 

x::::r 

i31S! 
....... . 
ZM 
Cl 
C:OISI 
0:: . 
5[\.1 
l!l1S! X:. 

5 23 88 351 
MICRDEINSTEINS/SB.M SEC 
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....... . 
zf".J 
CJ 
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V 

l!J 
X: m 

~ls:J 
x: :r 

O !SJ 
~ 1"'1 
CJ 

~ ~ 
5f'1 
~~ 

N8-J INCUBATOR 
8 JUL . 3~ M. 

EPILIHN IDN 

~8 2EI1 88~ 
MICRDEINSTE1NSlSG.M SEC 

N8-J I NCU6RTOR 
:29 SEP ~.~ - .3 11 . 

EPILll1NICN 

B 31 I~t 4km 
MICRDEINSTE1NSl5a.M SEC 
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NEW INCUBATOR 
~ 

17 AUG .3~ M. 
U1 EP ILIMNIDN 

§§!SJ 
x:T 

a!SJ , . 
zrl 
CJ 
l:O!SJ 
11:: . 
5f".J 
l.!J!SJ x: . 

17 58 2Y'-I 9Ei3 
M1CROE1NSTE1NSlSH.M SEC 
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NEW INCUBATOR • lSI 17 AUG .3~ M. 
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~:T 
:!:N 

am , 
z-
Cl 
teN 
0: . 
CI:_ 
V 

l!l 
::E:lll 

15 En 23Ll 953 
MICRDEINSTEINS/59.M SEC 



105 
LRKE Y21 

NElol INCUBATOR NEW INCUBATOR 
• !Sl 2E MAY 21.21 - .3 M. !Sl 8 JUL .321 M. 

w EPILIMNION ID EPILIMNION 
0:: 0:: 
Ill) I:r 
1::r 1:W 

aw aID , . 
zr1 

,. 
z:r 

c::J c::J 
I:!l:r 
0:: . 

1:!lf\J 
0::. 

E5 f\J 5 r1 

L!JN 1: . L!Jw 1:. 

S Tl ::213 9Y5 I 6 63 2QlY 863 
MICROEINSTEINSlsa.M SEC MI(ROEINSTEINSl5a.M SEC 

NEW INCUBATOR NEW INCUBATOR 
17 AUG . 3.21 M. ID 29 5EP 21.21 - .3 M. 

EPILIMNION EPILIMNIDN 
0:: 0:: 
I I:r 
1:(11 ~-

:::J ::J 
V V 

~ r- ~-
c::J Cl 
I:!l to 
0:: 0:: 
5:r 5r-
L!J L!J 1: ~ 

N :r 

17 68 2YLl !3E3 5 Z3 88 357 
MICROEINSTEINS/sa .M SEC MICROEINSTEINSlSH .M SEC 



106 
LRKE Y28 

NEW INCUBATOR NEW INCUBATOR 
lSl 26 MAY 21.21 - .3 M. tsI 8 JUL .321 M. • CD EPILIMNIDN CJ EPILIMN IDN 

§ET ~T 
~UJ ~UJ 

aCD aCJ 
~T 

, . 
ZT 

Cl CJ 
t:lJf\J t:lJf\J 0:. 0:: . 5('1 15 fT1 

~UJ ~UJ 

~ TI 213 GYE 14 ~8 2211 800 
MICROEINSTEINS/SG.M SEC MICRDEINSTEINS/SG.M SEC 

NEW INCUBATOR NEW INCUBATOR 
lSl 17 AUG . 3111 M. tsI 29 SEP £1.£1 - .3 M . 
r-

EPILIMNIDN 
m 

EPILIMNIDN 
~UJ ~N 
~lJ1 2:r-

aN aT , . ,. 
ZT alJ1 
Cl 
t:lJCD tOle 
0:: . !E. 
15 N v,.., 
\.!IT 
~ . \.!lCJ 2:. 

17 68 :2YLl 9E3 E Z3 88 367 
MICROEINSTEINS/SG .M SEC MICRDEINSTEINS/SG .M SEC 



107 
LRKE LJ30 

NEW INCU6RTOR NEJ.J I NCUBflTOR 
8 JUL .3e M. r-- 17 AUG .3e M. 

EPILlMNICN EPILlMNICN 
0::: a: 
:J: ;r :J:;r 

f 1:- 1:-

::J ::J 
V V 
....... ....... z - z-
CJ CJ 
CD CD 
a: a: 
5r-- 5r--
L!J L!J 
1: x: 

;r 1"'1 

111 S8 2k:'I1 B8QI 17 68 2L!Y 9E3 
MICROEINSTEINS/SG.M SEC MICROEINSTEINSlSH.M SEC 

NEW INCUBATOR 
:29 SEP I!UI - .3 M. 

EPILIMNICN 

N 

6 23 88 3E'1 
M I (ROE I NSTE I NSISG . M SEC 

.. 



108 
LRKE 622 

NEW INCLI.6ATOR NEW INCUBATOR 
lSI 2E HAY I!!.I!! - . 3 M. ISl 8 JUL . 3(11 M. • 1"-

EPILIHNION 1..11 

~l.D ~1Sl 
EPILlHN ION 

41..11 4::r 

af\J alSl 
~::r 

, . 
zM 

CJ c::J 
~CD tClSl 

ct::. 
E5f\J 1:5f\J 

1f::r l!l1Sl 
4 · 

S 27 213 946 14 S8 2111J 88121 
MICROEIN5TEIN5I5~.M SEC HJ(ROE:INSTE.lNS/S~.M 5E( 

NEW INCUBATOR NEW INCUBATOR 
ISl )7 AUG .3111 M. ISl 251 SEP 111.111 - .3 M. 
1..11 

EPILI HNICN 
ID 

EP III HNION 
~1Sl ~::r 
4::r x:lD 

alSl aID , . 
ZM ~::r 
0 c::J 
tClSl 
ct:: . 

tCf\J 
0::. 

1:5f\J 13 M 

l!l1Sl 
4 · 

l!llD 
%: . 

E8 244 9E3 6 23 88 367 
MICROE:INSTEINS/SS.M SEC MICROEINSTEIN5I5~ . M 5E( 

• 



LRKE 52:3 

NEW INCUBATOR 
• !SJ 25 MAY ~.~ - . 3 M. 

l!1 EP I LIMN I.ON 
~1Sl 

( :I::r 

G!SJ ". zrl 
0 
W!SJ 
CJ:: . 
[5f"\J 

l!l!SJ 
~ . 

~ 77 213 9Y6 
MICROEINSTEINSlSQ .M SEC 

NEW INCUBATOR 
!SJ 17 RUG .3111 M. 
LO EPILIMNION 

~m , 
:I::r 

e LO 
" . zrl 
0 
aJ:r 
0:: . 
ESf"\J 

l!lN :I:. 

15 55" 23Y 963 
MICROEINSTEINS/SQ.M SEC 

109 

ISl 

r-

~LO 
~l!1 

ef"\J " . z:r 
0 
aJm 
CJ::. 
[5f"\J 

l!l:r 
~. 

!SJ 

m 

~:r 
~LO 

am 
~::r 
Cl 
wf"\J 
CJ::. 
[5fT"! 

~~ 

NEW INCUBATOR 
8 JUL .3~ M. 

EP ILIMNION 

1 6 63 20Y 863 
MICRDEINSTEINSlSQ.M 5EC 

NEW 1 NCUBRTOR 
29 SEP 0.0 - . J M. 

EPILIMNJON 

8 ] 1 101 Y09 
MICROEIN5TEIN5/S9 .M 5EC 



LRKE 6SB 

lSI 

C1 

~N 
1:r-

o:::r ,. 
ZU1 
c::J 
~Lll 
~r1 

~CD 

0:: 
::t: 

1:
:::J 
V 

~CD 
c::J 
to 
a:: 
~Lll 
1.!J 1: 

1"'1 

NEW I NCU13RTDR 
8 L1UL .3£1 H. 

E:PILIMNICN 

14 S8 2k:11 8m'1 
M 1 CRDE 1 NSTE I Ns/SG . M 5[ { 

NEW I NCUl3RTOR 
29SEP a.a - .3 11. 

E:P1L1MNICN 

6 Z3 8B 3E7 
H I {ROE I NST£ I NS/SG. M SE{ 

110 

NEW I NCU13RTDR • lSI 17 RUG .3a H. LD 
~CD 

E:PILIMNICN 

1::::r 

OLD , . 
zr1 
c::J 
tO:::r 
0:: . 
~f"\I 

~f"\I 

I 7 58 :2YY 963 
MICROEINSTEINS/59.M 5[{ 


