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ABSTRACT

Shearer, J. A., and E. R. DeBruyn. 1982. Light attenuation in the Experi-
mental Lakes Area - 1981 data. Can. Data Rep. Fish. Aquat. Sci. 337:
iv + 51 p.

Depth profiles of photosynthetically active radiation were measured
periodically in twelve lake basins at the Experimental Lakes Area during
1981. These data are tabulated and plots of irradiance versus depth are
provided. Mean attenuation coefficients have been calculated from the
data.

Key words: T1ight penetration; water transparency; limnological data.

RESUME

Shearer, J. A., and E. R. DeBruyn. 1982. Light attenuation in the Experi-
mental Lakes Area - 1981 data. Can. Data Rep. Fish. Aquat. Sci. 337:
iv + 51 p.

Nous avons mesuré périodiquement, au cours de 1'année 1981, les pro-
fils de profondeur de Ta radiation photosynthétique dans treize bassins de
lacs situées dans la Région des Lacs Expérimentaux. Nous avons établi des
tables de ces données et nous avons figuré graphiquement les émissions de
radiations face a Ta profondeur. A partir de ces données, nous avons cal-
culé les coefficients moyens d,atténuation.

Mots-clés: pénétration de Ta Tumiére; transparence de 1'eau; données
TimnoTogiques.



INTRODUCTION

This report presents {rradiance versus
depth data collected during 1981 for selected
basins within the Experimental Lakes Area (ELA},
northwestern Ontarie {Johnson and Vallentyne
1671). These data were collected in conjunction
with algal productivity studies {DeBruyn et al.
1982). The recorded irradiances can be defined

as measures of photosynthetically active radia- -
tion (PAR} and represent the gquantum flux den- .

sity in the 400-700 mm waveband.

The content and format of this report are
similar to those found in previous volumes of
this annual series (Shearer 19758; Shearer and
BeClercq 1976, 1977, 1978, 1979, 1980; Shearer
and DeBruyn 1981). A brief description of

methodoiogy is provided and the attenuation data -

are presented both in tables and in graphs.

DATA COLLECTION AND ANALYSIS

The vertical attenuation of PAR was momi-
tored in twelve ELA basins during the ice-free
season of 1981. These basins are 114, 222, 223,
324 226ME, 226SW, 227, 239, 302N, 2025, A6l and
379. ‘

Lakes 114 and 223 were undergoing control-
led acidification with H,50, (Schindler et al.
1980). Lake 227 was in its thirteenth year of
artificial enrichment with nitrogen and phos-
phorus while 226NE and 2265W were in their first
" recovery year following eight years of nutrient
addi?flons {Schindler et al. 1971; Schindier
1975} .

The separate basins of Lakes 226 and 302
are m"aintained by reinforced plastic "sea cur-
tains".

The surveyed basins range in surface area
from 1 to 56 hectaress and in maximum depth from
<1 to 30 meters.

Attensation profiles were normally taken
at two-week intervals in each basin (yweather
permitting). The two shallow bog lakes, 661 and
979, were each profiled on only two occasions.

Profiling equipment and techniques were
unchanged from those described in the previous
report {Shearsr and DeBruyn 1981). A Licor LI-
1925 cosine response underwater quantum sensor
was used in conjunction with an LI-1B% meter.
Whenever possible, profiles were taken near mid-
marning or mid-afternoon {Combs 1977} and under
clear or yniformly overcast skies.

Surface readings were taken in air and
corrected for the sensor immersion effect. Each
of these corrected values serves as the surface
. reference {100%) to which all underwater percen-
tages For that profile refer. Whenever surface
values fluctuated during the profiling activity,
an LI-1905 sensor was used as a deck cell and
underwater readings were subsequently corrected
for fluctuations in the deck value.

The profiles included in this report are
presented in two forms. Appendix 1 tists the
measured values of irradiance versus depth. The
underwater irradiance values have been converted
to percentages of the coincident surface ir-
radiance. Appendix 2 presents plots of these
data along with fitted curves calculated from
the data. In both appendices the data are
grouped by Jlake basin and listed chrono-

Tagically.
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APPENDIX 1

This appendix 1ists the data for vertical attenuation profiles taken
at the ELA during 1981.

A1l times are Tlocal, i.e. Central Daylight (CDT) from 26 April
through 24 October, Central Standard (CST) before and after that period.

Each attenuation coefficient is the negative slope of a regression of
the natural Togarithm of the percent surface irradiance on depth. R**2 (or
r?) is a measure of the Tinearity of the above regression, wherein 1.00
would represent perfect linearity.

The depths are in meters. Irradiance values are actual, rather than
fitted, and are given as percentages of the surface value (corrected for
surface effect). ‘



LAKE 114
DATE: 1 MAY
ATTENUATION COEFFICIENT: .64
DEPTH % SURF. DEPTH % SURF.
0.00 100.00 .50 64.05
4,00 7.44
DATE: 17 MAY
ATTENUATION COEFFICIENT: .67
DEPTH % SURF. DEPTE & SURF.
0.00 100.00 .50 72.39
4,00 7.09
DATE: 1 JUN
ATTENUATION COEFFICIENT: .60
DEPTH % SURF. DEPTH % SURF.
0.00 loo.00 .50 68.52
4.00 8.95
DATE: 19 JUN
ATTENUATION COEFFICIENT: .73
DEPTH % SURF, DEPTH % SURF.
0.00 100.00 .50 62.79
4.00 5.13
DATE: 29 JUN
ATTENUATION COEFFICIENT: .99
DEPTH &% SURF, DEPTH & SURF.
9.00 1l00.00 .50 5§9.19
4.00 1.7a
" DATE: 13 JUL
ATTENUATION COEFFICIENT: 1.186
DEPTH % SURF. DEPTH &% SURF.
.00 Lldo.og .50 47.99
4.00 59
DATE: 27 JUL

ATTENUATION COEFFICIENT: .53

DEPTH % SURF. DEPTH % SURF.
4.00 1loo.o0 .50 45.62
4.00 2.11
DATE: 10 AUG
ATTENUATION COEFFICIENT: 1.03

DEPTHE % SURF. DEPTH 3 SURF.
0.00 100.00 .50 38.41
4.00 1.34

DATE: 24 AUG
ATTENUATION COEFFICIENT: .88

DEPTH % SURF. DEPTH 3% SURF.
0.00 100.4Q0 .50 57.43
4.00 2.75
DATE: 8 SEP
ATTENUATICON COEFFICIENT: .85

DEPTH % SURF. DEPTH & SURF.
0.00 100.00 « 50 52.89
4.00 2.79 5.00 1.25

DEPTH
1.00

DEPTH
1.00

DEPTH
1.00

DEPTH
1.00

DEPTH
1.00

DEPTH
1.00

DEPTH
l1.00

DEPTH
1.00

DEPTH
1.00

DERTH
1.00

TIME: 1055 HOURS
R**2: .97689
% SURF. BEPTH % SURF,
37.84 2.00 15.14
TIME: 1715 HOUES
R** 2: .9970
%¥ SURF. DEPTH % SURF.
49.28% 2.00 23.10
TIME: 1030 HOURS
Rew32: .9B36
% SURF. DEPTH ¢ SURF,
43.25 2.00 22.54
TIME: 1055 HOURS
Rev3: .9986
% SURF. DEPTH % SURF.
42.88 2.00 21.06
TIME: 1100 HOURS
R#* 2. .9963
% SURF. DEPTHE % SURF.
13.17 2.00 14.18
TIME: 1030 HOURS
Re*2: . 9600
% SURF. DEPTH % SURF.
23.54 2.00 10.359
TIME:- 0925 HOURS
R®%2: . 8880
1 SURF, DEPTH % SURF.
25.68 2.00 10.83
TIME: 0930 HOQURS
R¥*2: 9787
¥ SURF. DEPTH & SURF.
15.03 2.00 7.33
TIME: 0930 HOURS
R**2: .9918
% SURF. DEPTH % SURF.
i0.68 2.00 12.686
TIME: 0830 HOURS
R*®2: .93924
T SURF. DEPTE & SURF.
29.97 2.00 12.41

DEPTH
3.40

DEPTH
3.00

DEPTH
3.00

DEPTH
3.00

DEPTH
3.00

DEPTH
3.00

DEPTH
3.qo

DEPTH
3.00

GEPTH
3.00

CEPTH
3.00

%

%

]

3

%

%

SURF .

11.83

SURF.

12.78

SURF .

14.01

SURF.

10.34

SURF.
5.85

SURF.
S5.43

SURF .
4.63

SURF,
3.13

SURE.
§.23

SURF.
5.57



LAKE 114

DATE: 21 SEP

ATTENUATION COEFFICIENT: .69

DEPTH % SURF. DEPTH % SURF.
0.00 1l00.00 .50 63.17

4.00 5.34 5.00 2.91

DATE: 5 OCT

ATTENUATION COEFFICIENT: W71

DEPTH % SURF. " DEPTH % SURF.
0.00 100.00 « 50 52.42

4.00 5.22 5.00 2.64

DEPTH
.00

DEFTH
1.00

TIME: 0B40 HOURS
R**32: L9871
% SURF. DEPTH % SURF,
35.41 Z.00 16.85
TIME: 0840 HOURS
R**2; .3945
% SURF. DEPTH % SURF.
3g.o8 2.00 18.34

DEPTH
3.00

DEPTH -

3.00

% SURF.
9.42

-% SURF.

9.80



LAKE 222
DATE: 1 MAY
ATTENUATION COEFFICIENT: L.54
DEPTH % SURE.  DEPTH & SURE.
0.00 100.00 .50 36.68
4.00 .36 5.00 .02

DATE: 12 MAY
ATTENUATION COEFFICIENT: 1.23

DEPTH % SURF. DEPTH % SURF.
0.00 1lo00.00 .50 43.46
4.400 .79 5.00 .16

DATE: 27 MAY
ATTENUATION COEFFICIENT: 1.16

DEPTH % SURF. DEPTH % SURF.
0.00 100.00 «50 47.84
4.00 1.23 5.00 .21

DATE: 13 JUN
ATTENUATION COEFFICIENT: 1.11

CEPTH % EURF, DEPTH % SURF.
0.00 100.00 .30 46 .90
4.00 1.05 5.00 .34

DATE: 5 JuL
ATTENUATION COEFFICIENT: 1.25

DEPTH & SURF. DEPTH % SURF.
0.00 1l00.00 .50 41,95
4.00 .56 5.00 17

DATE: 22 JUL
ATTENUATION COEFFICIENT: 1.28

DEPTH % SURF. DEPTH % SURF.
0.00 100.00 .30 38.29
4.00 37 5.00 .12

DATE: 4 AUG
ATTENUATION COQEFFICIENT:  1.33

DEPTH & SURF. DEPTH & SURF.
0.00 100.00 «50 39.49
4.00 .59 5.00 .08

DATE: 27 AUG
ATTENUATION COEFFICIENT: 1,33

DEPTE % SURF. DEPTE % SURF.
0.00 100.00 .50 51.35
4.00 1.19 5.00 .07

DATE: 25 SEP
ATTENUATION COEFFICIENT: 1.41

DEPTH 4% SURF. DEPTH % SURF.
0.00 100.00 .50 34.92
4.00 .32 5.00 .07

DEPTH
1.00

DEPTH
1.00

DEPTH
1.00

DEPTH
l.00

DEPTH
l.00

DEPTH
1.00

DEFTH
1.00

DEPTH
1.00

DEFTH
.00

TIME:
R¥*2:

&% SORF.
18.35

TIME:
R**2;

% SURF.
23.92

TIME:
R¥®2:

% SURF.
27.35

TIME:
R¥® 2.

% SURF.
26.80

TIME:
R¥*24

% SURF.
19.81

TIME:
R**2;

% SURF.
18.43

TIME:
R#*3:

% SURF.
19.75

TIME:
R**2:

% SURF.
27.535

TIME:
R¥*2:

% SURF.
15.48

0920 HOURS
L5824

DEPTH
2.40

% SURF.
4.79

3920 HOURS
.9965

DEPTH
2.00

% SURF.
7.87

0925 HOURS
.9891

DEPTH
2.00

% SURF.
9.57

08930 HOURS
.9978

DEETH
2.00

% SURF.
3.78

0945 HOURS
«3959

DEPTH
2.00

% SURF.
5.82

0910 HOURS
» 3942

DEFTH
2.00

% SURF. -

4.a88

0940 HOURS
.9921

DEPTH
2.00

% STURF.
6.14

1525 BOURS
.9385

DEPTH
2.00

% SORF.
9.27

1000 HOURS
.59954

DEPTH
2.00

% SURF.
3.64

DEFTH
3.00

DEPTH
3.00

DEFPTH
3.00

DEPTH
3.00

DEFTH
3,00

DEFTH
3.00

DEPTH
3.00

DEPTH
3.00

DEFTH
3.00

SURF.
1.40

SURF .
2.57

SURF .
3.97

SURF.
3.78

SURF.
1.57

SURF.
1.53

SURF.
l1.8%0

SURF.
3.63

SURF.
1.09



LAKE 223
DATE: .1 MAY TIME: 0845 HQURS
ATTENUATION COEFFICIENT: W42 R¥*2: L9969

DEPTH & SURF. DEPTH % SURF. DEPTE % SURF. DEPTE % SURF. DEPTH % SURFE.
0.00 . 100.00 .50 &B.B4 1,00 50.48 2.00 3i.21 3,00 . 19.B2
4.00 13.95 - 5.00 8.81 §.00 5.50 7.00 3.91 8.00 2.61
9.00 1.82 10.00 1.22 11 .00 .84 12.00 .57 13.00 .37
DATE: 12 MAY TIME: 0820 HOURS
ATTENUATION COEFFICIENT: .38 R®¥ 31 .9870

DEPTE % SUFRF. DEPTH % SURF. DEPTH % S5URF. DEPTH % SURF. DEPTH & SURF.
0.00 100.00 .50 76.21 1.00 6l.98 2.00  34.67 3.00 28.14
4.00 19.43 5.00 13.15 6.00 9,35 7.00 6.37 B.0O" 4.59
%.00 3.35 10.00 2.18 11.00 1.47 12.00 .92 13.00 .54
DATE: 27 MAY TIME: 0825 HOURS
ATTENUATION COEFFICIENT: .36 R¥*2: L9534

DEPTH 3% SURF. DEETH % SURF. DEPTH % SURF. DEPTH % SURF. DEPTH % SURF.
0.00 100.00 .50 78.32 1.00 66,06 2.00 50.96 3.00 40.77
4.00 30.76 5.00 25.10 .00 19.44 7.00  14.34 8.00 9,33
9.00 6.45 10.00 4.40 11.00 2.45 12.00 1.15 13.00 .47
DATE: & JUN TIME: 0B40 HOURS
ATTENUATION COEFFICIENT: .34 R#®Z: .B8&9 ]

DEBTH & SURF. DEPTH % SURF. DEPTH % SURF. DEPTH % SURF. DEPTH % SURF.
0.00 100.00 .50 73.35 1.00 56.42 2.00 44.78 3.00 38.79
4.00 33.15 5.00 27.86 6.00 22.22 ©7.00 17.63 .00 13.61
9.00 9,87 10,00 . 6.35 11.00 3.53 12.00 1.28 13.00 .35
DATE: 19 JUN TIME: 1900 HOURS
ATTENUATION COEFFICIENT: .38 R**2: .9548

DEBTH. % SURF. DEPTH .% SOURF. DEPTH % SURF. DEPTHE & SURF. DEPTH % SURF.
0.00 100.00 .50 . 80.99 1.00 63,32 . 2.00 ° 47.12 3.00. 33.87
4.00  24.00 5.00 17.96, . 6.00 13.69 7.00 - 10.16 ° 8.00 7.14
5.00 5.08 10.00 3.40 11.00 1.59 12.00 .43 o
pATE: 1 JUL TIME: 1610 HOURS
ATTENUATION COEFFICIENT: .43 R**2: L9260
DEPTH % SURF. DEPTH &% SURF. DEPTH & SURF. DEPTH - % SURF. DEFTH % SURF.
0.00 100.0Q0 .50 78.70 1.00 65.94 2.00 47.86 3.00 34.03
4,00 24.99 s.p0 1B.61 6.00 13.51 7.00 9.78 8.00 6.70
9.00 4.36 10.00 2.561 11.00 .83 12.00 .19
DATE: 21 JUL TIME: 0825 HOURS
ATTENUATION COEFFICIENT: A7 CRE® D .9265
DEPTE % SURF. DEPTE % SURF. DEPTHE % SURF. DEPTH &% SURF. DEETH & SURF.
0.00 100.00 .50 77.38 1.00 60.39 2.00 4l.52 i.00 29.25
4.00 20.38 5.00 15.29 €.00 10.47 7.00 7.36 8.00 5.25
5.00 3.47 10.060 1.85 11.00 .48 12.00 .11
DATE: 4 AlUG TIME: 0Bl5 HOURS
ATTENUATION COEFFICIENT: .42 Re#2: L8472
DEPTH % SURF. DEPTH % SURF. DEPTH % SURF. DEETH % SURF. DEPTH % SURF.
¢.00 100.00 .50 T71.98 1,00 59,56 2.00 3B.96 3.00 28.04
4,00 21.22 5.00 15.63 .00 10.79 7.00 7.94 8.00 5.66
5.00 3.45 10.00 1.59 11.00 .38
DATE : 14 AUG TIME: 1030 BOURS
ATTENUATION COEFFICIENT: .45 R**2: . 9157
DEDPTH % SURF. DEPTH & SURF. DEPTH & SURF. DEPTH % BURF. DEPTH % SURF.
0.00 100.00 ,50 79.23 1,00 66.412 2.00 4B.36 1.00 34.37
4.00  26.45 5.00 19.11 .00 14,22 7.00 10.25 B.00 6.99

2.00 4.14 10.00 2.02 11.00 .65 - 12.00 .14



LAKE 223

DATE: 27 AUG

ATTENUATION COEFFICIENT: .49
DEPTH % SURF. DEPTH &% SURF.
0.00 1l00.00 .50 B4.52
4.00 22.599 o 5.00 16.70 .

9.00 .40 ' 10.00 1.69

DATE: 11 SEP
ATTENUATION COEFFICIENT: .52

DEPTE % SURF. DEPTE - % SURF.

0.00 100.00 : .50 75.38
4.00 17.76 5.00 12.31
9.00 2.50 10.00 1.1l

DATE: 25 SEP
ATTENUATION COEFFICIENT: .58

DEPTHE % SURF. DEPTH % SURF.

9.00 1loc0.o0 <50 62.75
4.00 10.21 5.00 |, &.59
9.00 1.14 10.00 70

DATE: 12 CCT
- ATTENUATION COEFFICIENT: .50

DEFTH % SURF. DEPTH % SURF.
0.00 100.00 .50 57.95
4.00 1.95 S.00 4.82

8.00 7 10.00 .48

DEPTH
1.00
6.00

1l.00

DEPTH
1.00
6.00

11.40

DEPTH
1.00
6.00

1l.00

DEPTH -

1.00
6.00
11.00

TIME:
R** 21

% SURF.
69,58
12.37

.47

TIME:
R¥*2:

% SOURF.
61.14
8.54
.31

TIME:
Re*2:

% SURF.
45.73
4.30
.20

TIME:
R**2;

% SORF.
39.75
3.00
.29

1435 HOURS
.9068
DEPTHE % SURF.
2.00 45.35
7.00 9.24
12.00 .08
1025 HOURS
.9286
DEPFTH § SURF.
2.00 37.86
7.00 6.03
12.00 06
0930 HOURS
.9569
DEPTH & SURF.
2.00 26.80
7.00 2.59
12.00 .03
0915 HOURS
. 9945
DEPTH % SURF.
2,00 23.35%
7.00 1.99
12.00 .21

DEPTH
3.00
8.00

OEPTH
3.00
g8.00

DEFPTH
i.00
8.00

DEPTH
3.00
8.00

% SURF.
32.78
6.18

% SURF.
25.63
4.32

% SURF.
16.59
1.73

% SURF.
13.12
137



LAKE 224

DATE: 1 MAY

ATTENUATION COEFFICIENT: .28
DEFTH % SURFP. DEFTH % SURF.
0.00 100.00 .50 72.63
4.00 22,50 5.00 17.18
9.00 5.77 10.¢c0 4.36
14.00° 1.83 15.00 1.05

13.00 .40

DATE: 12 MAY

ATTENUATION COEFFICIENT: .28
DEPTH % SURF. DEPTE &% SURF,
0.00 100.00 .50 al.1%8
4.00 28.85 5.00 21.91
9.00 7.09 10.00 5.27
14.00 1.77 © 15.00 1.33

15.00 .42

‘DATE: 27 MAY
‘ATTENUATION COEFFICIENT: .28

DEPTH % SURF. DEPTH . % SURF.

0.00 1l0a.00 .50 80.70 .
4.00 29.24 5.00 21.93
3.00 7.64 - 10.00 5.77
14.00 Ll.886 15.00 1.41
15.00 .45

DATE: 19 JUN
ATTENUATION CCEFFICIENT: 27

DEPTH - % SURF. DEPTH - % SURF.

0.00 1400.00 .50 80.24

4.00 26.80 - 5.00 . 20.70.

9.00 7.62 . 140.00 6.18
14.00 .17 15.00 1.67
12.00 .47

DATE: 1 JUL
ATTENUATION COEFFICIENT: .25

DEPTH % SURF. DEPTH & SURF.
0.00 100.00 .50 85.78
4.00 0 34.11 5.00 26.80
9.00 10.72 1¢.00 8.67

14.00 3.31 1s5.00 2.55

19.00 .76

DATE: 21 JUL

ATTENUATION COEFFICIENT: .27
DEPTH % SURF. DEFTH % SURF.
0.00 100.00 .50 76.15
4.400 28.58 5.00 23.43
.00 8.79% 10.00 6.81
14.00 2.18 15.00 l.64

1%.00 .45

DATE: 4 ADG
ATTENUATION COEFFICIENT: .26

DEPTE % SURF. DEPTH % SURF.
0.00 100.00 .50 74 .68
4.00 33.88 5.00 27.18
9.00 11.29 10.60 8.23

14.00 2.57 15.00 1.93

19.00 .53

DEPTH
1.00
6.00

1l.G0

16.00

DEPTH
1.00
.00

11.00

16.00

DEFTH
1.00
6.00

11.00 -

16.00

DEPTH
1.00
6.00

11.00

16.00

DEPTH
1.00

6.00

11.00
16.040

DEPTH
1.00
6.00

11.00

1a.0u

DEPTH
l.00
8,00

11.00

15.00

TIME:
R**2:

% SURF.
61.37
12.09

3.21
.B1

TIME:
R**2:

% SURF.
66 .21
16.87

4.08
1.00

TIME:
R**3:

% SURF.
§7.00
15.64

4.36
1.08

TIME:
R®x*2:

3 SORE,
62.59
16, 37

4.75
1.26

TIME:
Re*3:

% SURF.
73.09
20.27

6.72
1.83

TIME:
R¥*2:

3§ SURF.
65.90
19.04

5.13
1.22

TIME:
R¥¥2:

% SURF.
64.13
21,44

8.13
1.43

0820 HOURS
.9973
DEFTH % SURF,
2.00 40,92
7.00  10.23
12.00  2.39
17.00 .63
0855 HOURS
.3996
DEPTH & SURF.
2.00 49.66
7.00 11,87
12.00  3.09
17.00 .75
0855 HOURS
.9995
DEPTH % SURF..
2.00 47.97
7.00 © 13.02
12.00  3.32
17.00 .79
0840 HOURS
9982
DEPTH % SURF.
2.00  47.34
7.00 . 13,48
12.00  3.57
17.00 .92
1540 HOURS
.9979
DEPTH % SURF. -
2,00 52.83
7.00  17.35
12.00  5.36
17.00  1.43
0900 HOURS
3979
DEPTH % SURF.
2.00 51.26
7.00 14.21
12.00  3.85
17.00 .93
0850 HOURS
. 9946
DEPTH % SURF.
2.00 53.40
7.00 17.99
12,00 4.63
17.00  1.05

DEPTH
3.00
d4.00

13.00

l8.0cC

DEPTH
3.00

" 8.00

13.00
18.00

DEFTH
3.00

8.00

13.00
18.00

DEPTH
3.00
8.00

13.00

18.00

DEPTH
3.00
8.00

13.00

18.400

DEPTH
3.00
8.90

13.00

18.00

DEPTE
3.00
&, 00

13.00

18.00

% SURF.
30.07
7.61
1.85
.50

% SURF.
38.62
.98
2.33
.54

% SURF.
37.76
10.05

2,51
«81

% SURF.
36.91
10.19
2.84
.56

% SURF.
42.88
13.84

4.28
1.04

% SURF.
36.61
11.13

2.86
.67

% SURF.
42.69
14.64

3.43
76



ATTENUATICN COEFFICIENT:

ATTENUATION COEFFICIENT:

ATTENDATION COEFFICIENT:

ATTENUATION COEFFICIENT:

ATTENUATION COEFFICIENT:

LAKE 224
DATE: 14 AUG
DEPTH % SURF.
0.00 100.00
4.00  39.13
9.00 13.87
l4.00  3.27
19.00 .62
DATE: 27 AUG
DEPTH % SURF,
0.00 100.00
4.00  38.67
3.00 13.29
14.00  3.07
19.00 .58
DATE: 11 SEP
DEPTE % SURF.,

0.00 100.00
4.00  30.53
9.00 11.10
14.00  2.56
18.00 47
DATE: 25 SEP
DEPTH % SUFRF.
0.00 100.00
a.00 23.21
9.00  7.54
14.00  1.90
19.00 .28
DATE: 12 OCT
DEPTE % SUEF.
0.00 100.00
4.00 30.11
3,00 10.44
14.00  3.67
19.00 .66

DEPTH

.50
5.00

10.00
15.00

DEPTH

.50
5.00

10.00
15.00

DEPTH

10
5.00
l1o.00

15.00

DEPTH

.50
5.00
10.00
15.00

DEPTH
.50
5.00
10.00
15.00

.26

% SURF.
85.38
32.61
10.55

2.43

.26

% SURF.
B3.89
31.58
10.13

2.28

.27

% ‘SURF.
B4.23
26.03

8.65
1.85

«28

% SURF.
68.39
18.90

6.22
1.36

.23

% SURF.
67.87
24.36

8.38
2.82

10

DEPTH
L.00
&.00

11.00

16,00

DEPTH
1.00
6.00

11.00

16.00

DEPTH
1.00
&.00

11.00

16.00

DEPTH
1.00
6.00

11.00

16.00

DEPTH
1.490
6.00

11.00

16.00

TIME:
R¥x3:

% SURF.,
75.89
26,33

7.89
1.79

TIME:
A*2:

% SURF.
71.90
23.64

7.68
1.71

TIME:
Rew2;

% SURF.
68.31
20.67

6.51
1.36

TIME:
R¥®2:

% SURF.
55.04
14.72

4.98
«35

TIME:
R*%2:

% SURF.
50.47
19.49

6.94
2.05

1050 HOURS
.9913
DEPTH % BURF.
2,00 8l.586
7.00 21.70
12.00 5.75
17.00 1.28
1300 HQURS
.9912
DEPTH &% SURF,
2.00 54.47
7.00 19.17
12.400 5.67
17.00 1.21
1045 HOURS
.9931
DEPTH % SURF.
2.00 52.07
7.00 16.54
12.00 4.78
17.00 .98
0910 HOURS
.9903
DEPTH & SORF.
2.00 40,68
7.00 11.48
12.00 3.71
17.00 .68
1005 HOUORS
. 9881
DEPTH % SURF.
2.00 42.64
7.00 15.48
12,00 5.60
17.00 1.46

DEPTH
3.00
8.00

13.00

18.00

. DEPTH

3.00
g.q0
13.00
18.00

DEPTH
.00
8.00

13.00

ig.qo

DEPTH
3.00
8.00

13.00

18.00

DEFTH
3.00
B. 00

13.00

18.00

% SURF.
48.03
17.18

4.33
+30

¥ SURF.
48.30
16.34
4.19
.87

% SURF.
39,82
13.325

3.55
.70

% SURF,
30.39
9.33
2.61
.44

% SURF.
36.89
13.23

4.38
1.0%



LAKE 226 NE

DATE: 1 MpY

ATTENUATICHN COEFFICIENT: W72
OEPTHE &% SUFRF. DEPTH &% SURF.
0.00 100.00 - .50 . 66.67
4.00 5.56 5.00 2.58

2.00 15

DATE: 12 MAY
ATTENUALION COEFFICIENT: .58

DEPTH % SURF. DEPTH % SURF.

0.00 100.00 © .30 71.75
4.00 11.29 5.00 §.38
9.00 .48 T

DATE: 27 MAY
ATTENUATION COEFFICIEMNT: .61

DEPTH % SURF. DEPTH - ¥ SURF.
0.00 100.00 .50 61.10
4.00 8.36 5.00 5.04
9.00 .30

DATE: 4 JUN

ATTENUATION COEFFICIENT: .66
DEPTH % SURF. DEPTH % SURF.
4.00. 100.00 .50 73.90
~4.00 11.73 5.00 6.06
9.00 .27 10.00 .13

"DATE: 19 JUW _
ATTENDATION COEFFICIENT: .55

DEPTE % SURF. DEPTH % SURF.

2.00 160.00 .50 72.23
4.00 10.89 5.00 7.07
- 9.00 .21

DATE: i JuL

ATTENUATION COEFFICIENT: .63
DEPTH &% SURF. DEPTH % SURF.
0.00 ic0.00 .50 68.18
4.00 9.40 5.00 5.41

9.0¢ .22

DATE: 21 JUL
ATTENUATION COEFFICIENT: .68

DEPTH & SURF. DEPTH & SURF.
0.00 100.00 .50 657.00
4.00 6.24 5.00 3.1%
9.00 .14

DATE: 29 JUL
ATTENUATION COEFFICIENT: .70

DEFTHE 3% SURF. DEPTH & SURF.

0.00 100.090 .50 6l.52
4.00 5.13 5.00 2.60
3.00 11

DATE: 14 AUG
ATTENUATION COEFFICIENT: .58

" DEPTH % SURF. DEPTH 3 SURF.
0.00 loo0.o0 .50  65.37
4.00 7.41 5.00 31.70

9.00 .14

11

DEPTH
1.00
5.00

DEPTH
l.00
6.00

DEFTH
L.00
6.00

DEPTH
1.00
65.00

DEPTH
1.00
6.00

DEPTH
1.40
5.00

DEPTH
1.00
6.00

DEPTH
1.00
6.00

DEPTH
1.00
6.00

TIME:
R**2:

§ SURF.
42.49
1.24

TIME:
R¥**3;

% SURF.
52.78
3.48

TIME:
R¥*32:

% SURP.
43.95
2.66

TIME:
RE¥2:

% SURF.
56.65
2.79

TIME:
A2z

% SURF.
52.34
3.B2

TIME:
Ra*2:

$ SURF.
51.72.
3.24

TIME:
RW*2:

% SOURF.
46.21
.76

TIME:
R¥** 2

% SURF.
42,06
l.49

TIME:
R**2:

% SURF.
46.85
2.00

L0000 HOURS

L9996
DEFTE % SURF,
2.00 22.88
7.00 60
1100 HOURS
.9976
DEPTH % SURF.
2.00 31.65
7.00 l.88
1055 HOURS
.9953
DEPTH % SURF.
2.00 25.01
7.00 1.38
1050 HOORS
+9933
DEPTH % SURF.
2.00 31.33
7.00 1.32
1020 EOURS
.9798
DERTH $% SURF.
2.00 30.36
7.00 1.38
1105 HOURS
-98s88
DEPTH % SURF.
2.00 jo.09
7.00 1.79%
1020 HOURS
. 3957
DEPTH % SURF.
2.00 23.33
7.00 .98
0830 HOURS
.9938
DEPTH % SORF.
2.00 20.34
7.00 .81
1135 HQURS
.9920
DEPTH % 3URF.
2.00 25.06
7.00 1.05

DEPTH
3.00
B.QD

DEFPTH

3,00

8.00

DEPTH
3.00
B.00

DEPTH
3.00
8.00

DEPTH
3.00
g8.00

DEPTH
3.00
a8.00

DEPTH
3.00
8.00

DEPTH
3.o0
8.00

DEPTH
3.00
B.GO

% SURF.
11.77
.30

% SURF.
18.78
.97

% SURF.
14.65..
.85

% SURF.
19.71
.59

% SURF.
17.80
« 54

% STURF.
17.87
.65

% SURF.
12.01
.45

% SURF.
10.27
.42

31 SORF.
14,16
+56



LAKE 226 NE

DATE: 28 AUG

ATTENUATION COEFFICIENT: .70
CEPTH % SURF. DEPTE % SURF.
0.00 1i00.00 .50 58.32
4.00 4.93 5.00 2.57

9.00 .12

DATE: 11 SEP
ATTENUATION COEFFICIENT: .68

DEPTE % SURF. DEPTH % SURF.

0.00 100.0C .50 61.10
4.00 5.97 5.00 3.10
9.00 .18

DATE: 25 SEP :
ATTENUATION COEFFICIENT: -1

DEPTE % SURF. DEPTH & SURF.

g.00 loo.on .50 66 .64
4.00 5.8B8 5.00 3.30
2.00 .24 10.00 .10

DATE: 12 OCT
ATTENDATICON COEFFICIENT: .71

DEFTH % SURF. DEPTE % SURF.
0.00 100.00 « 50 S1.65
4.490 4,19 5.00 2,21

12

DEPTH
l.00
8.00

DEPTH
1.00
.00

DEPTE
1.00
6.00

DEPTH
1.00
6.00

TIME:
Re22:

% SURF.
40.27
1.38

TIME:
R¥¥*2:

% SURF.
43.74
1.56

TIME:
R**2:

¥ SORF.
40,13
l.82

TIME:
R**32:

§ SURF.
3i.82
1.1s

G945 HOURS
. 9359

DEPTH
z.00
7.00

% SURF.
18.05
.76

1130 HOURS
.59983

DEFTH
2.00
7.00

% SURF.
22.08
.80

1045 HOURS
-9974

DEPTH
2.00
7.00

% SURF.
a1.21
1.01

1125 HOURS
» 8937

DEPTH
2.00
7.00

% SURF.
15.87
.58

DEPTH
3.00
8.00

DEPTH
3.00
8.00

DEPTH
3.00
8.00

DEPTH
3.00
8.00

% SURF.
5.7%
.37

t SURF.
11.39
41

4 SURF.
11.18
.51

% SURF.
8.01
« 25



LAKE 226 SW

DATE: 1 MaY

ATTENUATION COEFFICIENT: .68
DEFTH & SUERF, DEPTH . % SURF.
0.00 1loo.o0o .50 67.00
4.00 5.63 5.00 2.85

9.00 .21

DATE: 12 MAY

ATTENUATION COEFFICIENT: .61
DEPTH % SUGRF. DEPTH % SURF.
0.00 -100.00 50 70,41
4.00 8.97 - 5.00 4.94

5.00 .38

DATE: 27 MAY

ATTENUATION COEFFICIENT: .60
DEPTH & SURF. GEPTH % SURF..
0.00 ° 100.00 .50 77.18
4,00 - 11,15 5.00 5.79

9.00 .43

DATE: 4 JUN
ATTENUATION CCEFFICIENT: .61

" LEEFTH- % SURF. DEFTE % SURF.

0.00 10G.00 .50 15.76
4.400 12.59 ©5.00  7.19
5.00 .43 10.00 W18

DATE: 19 JUN
ATTENUATION COEFFICIENT: .53

DEPTHE % SURF. - DEPTH & SURF.
0.00  100.00 .50 7L.10
4.00 11.60 5.00 7.00
9.00 .37

--DATE: 1 JuoLn
ATTENUATION COEFFICIENT: .57

DEPTH % SURF. DEPTH % SURF.
0.00 100.00 .50  70.41
4.00 10.72 5.00  7.00
9.00 .4l

DATE: 21 JuL
ATTENUATION COEFFICIENT: .70

DEPTH % SURF. DEPTH & SURF.
0.00 100.00 .50 64.73
4.00 4,83 5.00 2.58
9.00 .16

DATE: 29 JUL
ATTENUATION COEFFICIENT: .72

DEPTH % SURF. DEPTH % SURF.

0.00 100.400 .50 67.48
4.00 4.53 5.00 2.47

DATE: 14 AUG
ATTENUATION COEFFICIENT: .86

DEPTH % GURF. DEPTH % SURF.

0.00 100.400 .30 65.80
4.00 6.81 5.00 3.73
5.00 .20

DATE; 27 AUG |
ATTENUATION COEFFICIENT: 67

DEPTH % SURF. DEPTH % SURF.
0,00 100.00 .50 61.85
4.00 6.18 5.00 3.56

9.00 +15

13

DEPTH
l.00
6.00

DEPTH
1.00
6.00

DEPTE .

l.00

&.00

DEPTH

~1.00

6.00

DEPTH
1.00
6.00

DEPTH
1.00
6.00

DEPTH
1.00
8.00

DEPTH
1.00
.00

DEPTH
1.00
6.00

DEPTH
l.00
6.00

§

%

i

%

¥

]

]

%

TIME:
R¥*2:

SURF.
46.30
1.45

TIME:
R¥»2:

SURF.
53.37
2.82

TIME:
Ewwd:

SURF.
53.60
2,53

TIME:

R¥**1:

SURF.
56.69
3.87

TIME:
R*# 323

SURE «
51.96
3.a88

TIME:
R¥*2:

SURF.
49.086
4.00

TIME:
R¥®Z:

SURF.
42.02
1.39

TIME:
Rw»*2:

SURF.
39.91
1.25

TIME:
R¥*3:

SURF.
45.03
2.12

TIME:
Ra* 23

SURF.
42.61
2.02

—

G955 HQURS
.9985
- DEPFTH % SURF.
2.00 22.31
7.00 )
1040 HOURS
.9985
DEPTH 3% SURF.
2.40 30.66
7.00 1.43
1025 HOURS
.9982
DEPTH % SURF.
2.00 il.ae2
7.00 1.59
1030 HOURS
L9912
- DEPTH % SURF,
2.00 34.02
7.00 .96
1010 HOURS
.9904
DEETH 4% SURF.
2.00 30.08
7.00 L.89
1055 BHOURS
.9817
DEPTH & SURF.
2.00 29.538
7.00 2.12
1005 HOURS
.9987
DEPTH % SURF.
2.00 18.74
7.00 © .70
0845 HOURS
.3977
DEPTH & SURF.
2.00 18.32
7.00 .39
1120 HOURS
.5977
DEPTH % SURF.
2.00 24.16
7.00 1.01
1605 HOURS
.9942
DEPTH % SURF.
2.00 20.89
7.00 .98

CEPTE
3i.00
8.00

DEPTH
3.q00
8.4a0

DEPTH
3.00
g8.00

DEPTH
3.00
-8.00

DEPTH
3.00
8.00

DEPTH
3.00
8.00

DEFPTH

3.00

8.00

DEPTH
3.00
8.00

DEPTH
3.00
8.00

DEPTH
3.00
8.00

% SURF.
11.66
40

§ SURF.
16.47
.75

% SURF,
l9.08
.84

% SURF.

21.34

.92

% SURF.
15.14
.87

% SURF.
18.17
.97

% SURP.
9.9%
.32

% SURF.
8.68
.28

% SURF.
12.41
.48

% SORF.
11.37
.42



LAKE 226 SW
DATE: 11 SEP
ATTENUATION COEFFICIENT: .63
DEPTH % SURF. DEPTE % SURF.
0.00 100.00 .50 65,19
4.00 5.79 5.00 3.38
8.00 .24
DATE: 25 SEP
ATTENUATION COEFFICIENT: B3
DEPTH % -SURF. DEPTH % SURF.
0.00 100.00 .50 66.62
4.00 5.83 5.00 3.18
9.00 .24 10.00 .12
DATE: 12 OCT
ATTENUATION COEFFICIENT: .59
DEETH & SURF. DEPTH % SURF.
0.00 100.00 .50 51.72
4.00 4.29 5.00 2,27

14

TIME: 1120 HOURS
R¥*2: L9981
DEPTH % SURF, DEPTH % SUORF.
1.00 45.63 2.00 21.73
6.00 1.87 7.00 l.04
TIME: 1035 HOURS
Rw=2: . 9984
DEPTH % SURF. DEPTH % SURF.
1.00 40,88 2.00 21.20
" 6.00 1.80 7.00 .98
TIME: 1115 HOURS
R**2: 9942
RDEPTE % SURF. DEPTH % SURF.
1.00 30.56 2.00 14.69
6.00 1.20 7.00Q .62

DEPTH
3.o0
8.00

DEPTH
3.00
B.00

DEPTH
3.00
8.00

% SURF.
10.72
.49

4 SURF.
10.75
.47

% SORF.
B.35
.28



LAKE 227

DATE: 21 AFPER

ATTENUATION COEFFICIENT: 1.17
DEPTH % SURF. DEPTH % SURF.
0.00 100.00 .50 42.84
4.00 .75 5.00 .26
DATE: 4 MAY

ATTENUATION CCEFFICIENT: . .98
DEPTH % SURF. DEPTH % SURF.
0.00 100.00 .50 45.58
4.00 1.76 5.00 .65
DATE: 18 MAY

ATTENUATION COEFFICIENT: .97
DEPTH 4% SORF. DEPTH % SURF.
0.00 100,00 .50 50.36
4,00  1.83 5.00 .67
DATE: 1l JUN

ATTENUATICN COEFFICIENT: 1.09%
DEPTH % SURF.  DEPTH % SURF.
0.00 100.00 .50 44,79
4.00 .31 5.00 .41
DATE: 16 JUN

ATTENUATION COEFFICIENT: 1.43
DEPTH % SURF. DEPTH % SURF.
0.00 100.00 .50 42.88
4.00 .24 5.00 .08
DATE: 29 JUN

ATTENUATION COEFPPICIENT: 1.57
DEPTH % SURF. DEPTH &% SURF.
0.00 100.00 .50 24.02
4.00 .13 '
DATE: 13 JUL

ATTENUATION COEFFICIENT: 1l.70
DEPTH % SURF. DEPTH % SURF.
0.00 100.00 .50 37.2%
4.00 .08

DATE: 27 JUL

ATTENUATION CDEFFICIENT: 1.59
DEPTH % SURF. DEPTH % SURF,
0.00 100.40 .50 33.74
4.00 13

UATE: 10 AUG

ATTENUATION COEFFICIENT: 1.60
DEPTH 4 SURF. DEPTH % SURF.
0.00 100.00 .50 31.96
4.00 .15

DATE: 24 AUG

ATTENUATION COEFFICIENT: 1.46
DEPTH % SURF,  DEPTH % SURF,
0.00 100.00 .50  36.87

4.00 .29

DEPTH
1L.00

DEPTH
1.00
6.00

DEPTH
1.00
6.00

DEPTH
1.00

DEPTH
.00

DEPTH
1.00

DEPFTH
1.400

DEPTH
1.00

DEPTH
lL.00

OEPTH
1.00

TIME: (0945 HOURS
R*=*2: 9958
3 SURF. DEPTH % SORF.
21.51 2.00 7.29
TIME: 0810 HOURS
R¥*2: . ,99G9
% SURF. DEPTH % SURF,
25.71 2.00 11,61
.21
TIME: 0825 HOURS
R**2:  ,9975
% SURF. DEPTH % SURF.
27.70 2.00 10,34
.24
PIME: 0820 HOURS
Re*2:  ,9951
% SURF., DEFTH % SURF,
23.50 2.00 8.74
TIME: 0820 HOURS
R**2: 9956
1 SURF. DEETH % SURF,
1994 2.00 .00
TIME: 0835 HOURS
Re**2:  ,9937
% SURF, DEPTH % SURF,
15.98 2.00 4,02
TIME: 0825 HOURS
R**2:  ,9B862
% SUERF. DEPTH % SURF.
16.90 2,00 4,47
TIME: 0840 HOURS
R**2:  ,9943
% SURF. DEPTE % SURF.
14.84 2.00 3.78
TIME: 0820 HOURS
R**Z2:  .8923
% SURF. DEPTE % SURF.
12.05 2.00 2.43
TIME: 0825 HOURS
R**2: 5860
% SURF. DEPTH % SURF.
14.31 2.00 2.51

DEPTH
3.00

DEPTH

3.00

DEPTH
.00

DEPTH
3.00

DEFTH
3.00

DEPTH
3.00

DEPTH
3.00

DEFTH
3.00

DEPTH
3.00

DEPTH
3.00

% SURY.
1.99

$ SURF,
4.58

% SURF.
4.28

% SURF,

2.90

% SURF,

1.72

%.SORF.

1.05

% SURF.
.98

% SURF.-
.35

% SORF.

.38

% SORF.
.76



LAKE 227

OATE: 8 SEP
ATTENUATION COEFFICIENT: L.71

DEPTH % SURF. DEPTH % SURF.
0.00 100.00 .50 38.10
4.00 .10

DATE: 21 SEP
ATTENUATION COEFFICIENT: 1.35

DEPTH % SURF. DERTE % SURF.
.00 100.00 »50 39.59
4.00 .19

DATE: 5 OCT
ATTENUATION COEFFICIENT: 1.88

DEPTH & SURF. DEPTE & SURF.
0.00 100.00 .50 38.79

16

DEPTE
1.00

DEPFTH
1.00

DEPTH
1.00

TIME:
R**2:

§ SURF.
13.17

TIME:
R**2:

% SURF,
16.81

TIME:
R*¥2;

% SURF.
14.19

0830 HOURS
.2973

DEPTE
2.00

% SURF.
2.41

1105 HOURS
. 9980

DEPTH
2.00

% SURF,
3.40

1115 HQURS
. 9989

DEPTH
2.00

% SURF.
2.62

BEPTH
3.o0

DEPTH
3.00

DEPTH
3.00

% SURF,
51

% SURF.
.83

% SURF.
.33



LAKE 239
DATE: 21 APR
ATTENUATION COEFFICIENT: 57
DEPTH % SURF.  DEPTH % SURF.
0.00 100.00 .50 50.43
4.00  4.29 5.00 2.3
3.00 .38 10.00 .22

DATE: I MAY

'ATTENUATION COEF¥ICIENT: .60
DEFTH % SURF, DEPTH % SURF.
0.00 100.00 .50 66.50
4.00 7415 5.00 4.03
9.00 .42 10.00 22

DATE: 17 MAY

ATTENUATION COEFFICIENT: .65
CEPTH % SURF. DEPTH & SURF.
0.00 1l00.00 .50 65.84
4.00 6.47 5.00 3.58

9.00 .30 :

DATE: 3 JUN

ATTENUATION COEFFICIENT: .61

DEPTH 4% SURF. DEPTE % SURF.
0.00 100.00 .50 70.78
4.00 7.84 5.00- 4.30
3.00 .38

DATE: 16 JUN '
- ATTENUATION -COEFFICIENT: = .60

CEPTH - % SURF. PEPTH % SURF.

0.00 100.00 «50 65.30
4.00 . 7.80 5.00 . 4.28
9S.00 40 10.00 24

DATE: 29 JUN
- ATTENUATION COEFPICIENT: .66

DEPTH % SURF, DEPTE % SURF.

g.00 100.00 .50 62.10
4.00 5.56 5.00 2.75
9.00 .26

DATE: 13 JUL
ATTENUATION COEFFICIENT: .74

DEPTH % SURF. DEPTH % SURF.

0.00 - 100.00 «30 55.98
4.00 2.80 5.00 1.36
9.00 .12

DATE: 27 JUL
ATTENUATION COEFFICIENT: .69

DEPTH % SURF. DEPTH % SURF.
0.00 100.00 .50 38.79
-4.00 3.75 5.00 1.88
9.00 W16 10.00 .10

DATE: 10 AOG

ATTENUATION COEEFICIENT: .60
DEPTH 3% SURF. DEPTH % SURF.
0.00 100.00 .50 6l.62
4.00 6.35 5.00 3.57

9.00 .38 10.00 .23

17

DEPTH
1.00
6.00

EEPTEH

L.00-

6.00

CEPTH
l1.00
6.00

DEPTH
1.00
.00

DEPTH
L.00
6.00

DEPTH
1.00
6.00

DEFTH
1.00
6.00

DEPTH
1.400
6,00

DERTH
1.00
8.00

TIME:
Rw*2:

% SURP.
28.24
1.69

TIME:
R¥**3.

£ SOURF.
43.32
2.27

TIME:
R*#*3:

% SURF,
48.52
1.77

TIME:
R**2.

¥ SURF.
46,77
2.34

TIME:
R**2:

% SURF.
46.13
2.42

- TIME:
R**2.

% SURF.
43.58
1.45

TIME:
R®wd:

¥ SOURF.
27.98
70

TIME:
R*#2:

% SORF.
35.55
.97

TIME:
R¥*2:

§ SURF,
42.06
1.98

10135 HOURS
.9827

DEPTH % SURF.
2.00 14.01
7.00 .13

1155 HOURS
.9987

DEPTH § SURF.

.2.00 24,48
7.00  1.28

1615 HOURS
.958%

CEPTH % SURF.
2.00 23.10
7.00 .82

0935 HOURS
.53994

DEPTH & SURF,
2.00 25.28
7.00 1l.24

1015 HOURS
.9890

DEPTH. % SURF.
2.00 24.16

S 7.00 1.30

1615 HOURS
.9978

DEPTH & SURF.
2.00 21.24
7.00 .83

0845 HOURS
.9903

DEPTH % SORF.
2.00  14.00
7.00 .38

0905 HOURS
.9943

DEPTH % SURF.
2.00 15,96
7.00 .55

1110 HOURS
.9973

DEPTH & SURF.
2.00  21.52
7.00  1.15

DEPTH
3.00
4.00

EEFTE
3.40
8,00

DEPTH
3.00
8.00

DEPTH
3.00
8.00

DEPTH
3.00

8.00

DEPTH
3.00
g§.00

DEPTH
. 3.00
8.00

DEPTH
3.00
8.00

DEPTH
3.00
g2.00

% SURF.
7.680
.68

% SURF.
13.00
.72

% SURF.
12.24
53

% SURF.
13.91
.66

% S5URF.
13.18 -
72

% SURF.
10.89
44

% SURF.
5.687
.20

% SURF.
8.01
.30

% SURF.
12.52
.86
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LAKE 238
DATE: 26 AUG TIME: 1415 HOURS
ATTENUGATION COEFFICIENT: .61 R**2; .3975
DEPTE % SUFRF. BEPTH &% SURF.  DEPTH % SURF. DEPTH % SURF.
©0.00 100.00 .50 58.47 1.00 44.%%8 2.00  23.18
4.00 6.50 5,00 3.57 6.00 2.08 7.00 1.23
9.00 .38
DATE: 8 SEP TIME: 1710 HOURS
ATTENUATION COEFFICIENT: .73 R**2; .9955
DEPTH % SOURF. DEPTH % SURF. DEPTH % SURF. DEPTH . % SURFP.
0.00 100.0Q .50 59.14 1.06  38.81 2,00 15.53
4.00 3.60 5.00 1.83 6.00 .93 7.00 .43
9,00 14
DATE: 21 SEP ' TIME: 1545 HOURS
ATTENUATION COEFFICIEMT: N1 R#%2; . 9946
DEETH % SURF. DEPTH & SURF. DEPTH % SURF. DEFTE & SURF.
0.00 100.00 .50 58.26 1.00 40.78 2.00 17.48
4.00 4.81 5.00 2.40 6.00 1.33 7.00 «71
9.00 .25 .
DATE: 7 OCT TIME: 0915 HOURS
ATTENUATION COEFFICIENT: .72 Re¥2: .9932
DEPTH & SURF. DEPTH § SURF. DEPTH % SURF. DEPTE % SURF.
0.00 100.00 .50 52.32 1.00 33.44 2.00 14.04
4.00 3.16 5.00 1.83 6.00 .86 7.00 .44
9.00 .14
DATE: 14 NOV TIME: 1330 HOURS
ATTERUATION COEFPICIENT: .67 R*® 2: .9932
DEPTH & SURF. DEPTE &% SORF. DEPTH % SURF. DEPTH % SURF.
¢.00 1l00.00 .50 51,05 1.00 31.73 2.00 14.79
4.00 4.01 5.00 2.16 6.00 1.19 7.00 w64
9.00 .20

DEPTH % SURF.
3.00 12.32
g.00 65
DEPTH & SURF.

3.00 7.21
§.00 24
DEPTH % SURF.
3.00 8.74
g.00 .41
DEPTH % SURF.
3.00 6.64
8.00 .22
DEPTH 3 SURF.
3.00 7.70
8.00 .34



LAKE 302 N

DATE: 1 MAY

ATTENUATION COEFFICIENT: .57
DEPTH % SURF, DEPTH % SURF.
0.00 100.60 .50 69.39
4.00 7.72 5.00 1.13
9.00 .50 10.00 .31
DATE: 17 MAY

ATTENUGATION COEFFICIENT: .55
DESTH & SURF,  DEPTH % SORF.
0.00 100.00 .50 71.74
4.00 12.32 5.00 7.17
9.00 .66 . 10.00 .37
DATE: 1 JUN

ATTENUATION COEFFICIENT: .50
DEFTH % SURF, DEPTE % SURF,
0.00 100.80 .50 73.47
4.00  15.57 5.00  10.39
9.00 1.00 10. 00 i
DATE: 16 JUN

ATTENUATION COEFFICIENT: .56
DEPTH % SURF.  DEPTH % SURE.’
0.00 100.00 .50  6B.79
4,00 11.61 5.00 §.94
9.00 .62 10.00 .25
DATE: 29 JUN

ATTENUATION COEFFICIENT: .52
DEPTH - % SURF. DEPTH 3% SURF. -
0,06 100,00 . LSO  69.14
4.00 15.25 5.00 3.31
9.00 .84 10.00 .34
DATE: 13 JUL

ATTENUATION COEFEICIENT: (66
DEPTH % SURF, DEPTH % SURF.
0.00 100.00 .50 B4.37
4.00 8.69 5.00 5.03
3.00 .27 10.00 L1l
DATE: 23 JOUL

ATTENUATION COEFFICIENT: .67
DEPTE % SURF. DEPTH % SURF.
0.00 100.00 .50 94.02
4.00 9.94 5.00 . 5.71
9.00 .30 10.00 .10
DATE: 10 AUG

ATTENUATION COEFFICIENT: .65
DEPTH % SURF. DEPTH % SURE.
0.08 100.00 .50 - 73.32
4.00 §.85 5.00 5.08
9.00 .20

DATE: 24 AUG

ATTENDATION CUEFFICIEHT:. .75
DEPTH % SURE. DEPTH % SURF.
0.00 100.00 .50 62.11
4.00  12.14 5.00 7.98
3.00. .38 10. 00 ,00

19

TIME: 1030 BOURS
R**: .9968
DEPTH 3 SURF. DEPTH & SURF,
l.00 51.45 2.00 26,92
6.00 2.37 7.00 1.36
11.00 .18
TIME: 1645 HOURS
R**2: L3981
DEPTH % SURF. DEPTH & SURF.
1.00 52.79 2.00 34.52
8.00 4.20 7.00 2.23
TIME: 0930 HOURS
R¥*2: .9873
DEPTH % SURF. DEPTE t SURF,
1.00 53.18 2.00 32.71
6.00 6,47 7.00 3.71
TIME: 0915 HOURS
R¥**2: .9925
DEPTH % SURF. DEPTH % SURF.
1.00 47.86 2.00 28,71
§.00 4.01 7.00 2.39
TIME: 0945 HOURS
R**2: .9792
DEPTH & SURF. DEPTH % SURF.
1.00 45.18 2.00 34,21
6.00 6.45 7.00 3.71
TIME: 0930 HOURS
R¥*2: .9937
DEPTH % SURF. DEPTH % SURF.
1.00 54,59 2.00 28.54
6.00 2.83 7.00 1.48
TIME: 0900 HOURS
R**2: .9883
DEPTE % SURF. DEPTH % SURF.
1.00 65.92 2.00 35.01
65.00 3.29 7.00 1.69
TIME: 1016 HOURS
R*¥*2: .5919
DEPTH % SURF. DEPTH % SURF.
1.00 48,04 2.00 26.29
6.00 2.67 7.00 1.24
TIME: 1015 HOURS
R¥**2: .8115
DEPTH & SURF. DEPTH 4% SURF.
1.00 44 .77 2.00 27 .43
&.00 4.73 7.00 2.355

DEPTH
3.o00
§.00

DEPTH
3.00
8.00

DEPTH
3.00
8.00

DEPTH
3.00
8.00

DEPTH
3.00
8.00

DEFTH
3.00
8.00

DEPTH
3.00
8.00

DEFPTH
3.00
B.00

CEPTH
3.00
8.00

% SURF,
14.60
.83

% SURF.
20.57
1.21

% SURF.
22,57
2.00

% SURF.
18.43
1.20

% SOURF.
22.45
2.12

% SURF.
16.38
71

§ SURF.
17.72
.78

% SURF.
15.42
.58

$ SURF.
1B.44
l.26
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LAKE 302 N
DATE 8 SEF TIME: 1025 HOURS
ATTENUATION COEFFICIENT: .65 R**2: . 9538
DEPTH % SURF. DEPTH % SURF, DEPTH % SURF. DEPTH % SURF. DEETH % SURF.
0.00 1l00.00 .50 70.07 1.00 49,17 2.00 28,28 3.00 15.37
4,00 9.34 5.00 5.78 6.00 3.64 7.00 1.98 8.00 1.10
9.00 .42 1g.00 .05
DATE: 21 SEP . TIME: 0915 HOURS
ATTENUATION COEFFICIENT: 61 R*=2: .9634
DEPTH &% SURF, DEPTH % SURF. DEPTH % SURF. DEPTH % SURF. DEPTH % SURF.
0.00 1oo.oo .50 59.28 1.00 45,06 2.00 24.43 3.00 14.54
4.00 9.13 _5.00 5.41 §.00 - 3.34 7.00 2.03 8.00 1.17
9.00 .51 10.00 .07
DATE: 5 QCT TIME: 0910 HOURS
ATTENUATION COEFFICIENT: .57 Re*2: « 8915
DEPTH % SUFRF. DEPFTH & SURF. DEPTH % SURF. DEPTH % SURF. DEPTH % SURF.
0.00 1la0.00 «50 58.26 1.00 38.26 2,00 19.70 3.00 11.22
4,00 6§.28 5.00 3.79 6.00 2.36 7.00 1.19 8.00 .72

2.00 «35



LAKE 302 S

OATE: 1 MAY

ATTENUATION COEFFICIENT: .51
DEFTH 3 SURF. DEPTE % SURF.
g.00 100,00 .50 74.57
4.00 = 12.23 5.00 7.52
" 5.00 1.03

DATE: 17 MAY

ATTENUATION COEFFICIENT: .58
DEFTH % SURE. DEFTE % SURF.
0.08 100.00 -+ ,50 81.33
4.00 13.058 5.40 7.53
9.00 W44 :
DATE: 1 JUN

ATTENUATION COEFFICIENT: .57
DEBTH % SURF, DEPYH % SURF.
0.00 100.00 .50 70.53
4.00  16.40 5.00  10.86
19,00 .30

DATE: 16 JUN '
ATTENUATION COEFFICIENT: .53
DEPTH % SURF. DEPTH % SURF.
4.00 100.00 «50 - 72.15.
4.00 13.63 5.00 B.65
“9.00 .18

DATE: 29 JUN

ATTENUATION COEFFICIENT: .50
DEPTH % SURF. DEPTH % SURF.
'0.00 100.00 50 65.14
4.00 14.02 5.00 9,40
.00 .17

DATE: 13 JUL

ATTENUATION COEFFICIENT: .74
DEPTE % SURF. DEPTE % SURF.
0.00 100,00 .50  B6.54
4.00 12.356 5.00 7.75
9.00 02

DATE: 323 JUL

ATTENDATION COEFFICIENT: .93
DEPTH % SURF. DEPTHE % SURF.
0.00 100.00 .50 67.77
4.00 11.86 5.00 7.01
9.00 .00

DATE: 10 AUG

ATTENUATION COEFFICIENT: .79
DEPTH % SURF. DEPTE % SURF.
0.00 100.00 .50 71.87
4.00 11.27 5.00 7.13
9.00 01

DATE: 24 AUG

ATTENUATION COEFFICIENT: .80
DEPTH % SURF. DEPTH % SURF.
g.00 100.00 .50  65.18
4.00 13.73 5.00 9.36

9.00 .00

21

TIME: 1035 EOURS
R**2:  .9997
DEPTH % SURF. DEPTH % SURF,
1.00 57.10 2.00 12.63
6. 00 4.54 7.00 2.78
TIME: - 1655 HOURS
R**2:  .992B
_DEPTH .3 SURF. DEPTE & SURF,
1.00 61,10 2.00  34.44
.00 4.17 7.00 2.17
TIME: 0940 HOURS
R**2: ,9560
DEPTH & SURE. DEPTH % SURF.
1.00 50.78 2.00  31.53
6.00 §.07 7.00 2.70
TIME: 0935 HOURS
R**2:  .9605
DEPTE % SURF. DEPTH § SURF,
1.00° 61.85 T 2,00  32.64
§.00 1.87 7.00 2.10
TIME: 1025 HOURS
Re*2:  .9408
DEPTH % SURF. DEFTH % SURF,
1.00 45.77 2.00 30.30
§.00 5.44 7.00 2.58
TIME: 0920 HOURS
Be*2: .83804
DEPTH % SURF. DEPTH % SURF.
1.00 54,44 2,00 32.10
5.00 . 4.47 7.00 2.02
TIME: 0910 HOURS
R**2;  .7536
DEPTH % SURF. DEPTE' % SURF,
1.00 50.83 2.00 31.57
5.00 3.77 7.00 1.51
TIME: 1035 HOURS
R**3:  .H684
DEPTE % SURF. DEFTH 3 SURF.
1.00  53.60 2,00 31.67
5.00 3.65 7.00 1.33
TIME: 1030 EQURS
R**32:  .7468
DEPTH & SURF.  DEPTH % SURE.
1.00  46.65 2.00 29.45
§.00 5.10 7.00 2.51

DEPTH
3.00
.00

DEPTH
3.00

8.00"

DEPTH
3.00
8.00

DEPTH
3.00

8.00.

DEPTH
3.00
8.00

DEPTH
3.00
8. 00

DEPTH
3.00
8.00

DEPTH
3.00
g8.00

DEPTH
3.00
B.00

% SORF.
20.74
1.68

% SURF.
20.83
1.03

% SURF.
23.10
l1.09

$ S5URF.
20,84
.72

% SURF.
21.403
-86

% SURF.
20.24
- .B86

$ SURF.
18.02
46

% SURF.
1g8.52
.53

% SURF.
20.51
.98



LAKE 302 §
DATE: B SEP
ATTENUATICN COEFFICIENT: .78
DEPTH % SURF. DEPTH % SURF,
0.00 100.00 .50 67.00
4.00 8.65 5.00 §.87
9,00 .02
DATE: 21 SER
ATTENUATION COEFFICIENT: .73
DEPTH % SURF. DEPTH & SURF.
0.00 100.00 .50 §5.44
4.00 6.44 5,00 3,80
9.00 .03
DATE: 5 OCT
ATTENUATION COEFFICIENT: .49
DEPTH % SURF. DEPTH 1% SURF,
g.00 100.00 .50 57.78
4.00 8.95 5.00 .07

3,00 .94

22

TIME: 1035 HOUORS
R¥**32: .8936
DEPTH & SURF. DEPTH & SURF,
1.00 47.51 2.00 25.22
§.00 2.86 7.00 1l.50
TIME: 0330 HOURS
R*%*2: .9251
DEPTH & SURF. DEPTH % SURF.
1.00 44 .47 2.00 21.81
6.00 2,28 7.00 1.34
TIME: 0945 HOURS
R**2: .5911
DEPTH % SURF. DEPTE % SURF.
1.00 40.61 2.00 22.16
§.00 4.00 7.00 2.19

BEPTH
3.00
8.00

DEPTH
3.00
8.00

DEPTH
"3.00
8.00

% SURF,
14.86
.65

8 SURF.
11.84
1

$ SURF.
14.36
1.56



LAKE 661
DATE:» 22 JUN
ATTENUATION COEFFICIENT: 2.70
DEPTH % SURF." BEPTH % SURF.
0.70 lUD.UU_ .25 43.27
DATE: 2 SEP
ATTENUATION CDEFFICIENT: 3.15
- DEPTH % SURF. DEPTH 3% SURF.
8.100° 1lo0.o00 - ed5 48.97
- LAKE 979
DATE: 22 JUN
ATTENUATION COEFFICIENT: 2.51
" DEPTH % S5URP.’ DEFTH " % SORF.
.00 160.v0 25 B5.29
OATE: 2 SEP
ATTENUATION COEFFTCIENT: 1.09
DEPTH % SURF. DEPTH % SURF.
86.45

0.00 1lg0.00 . 25

23

TIME: 0530 HOURS
R*¥ 2. .9957
DEPTH % SURF, DEPTH 3% SURF.
.50 23.73 .75 12,14
TIME: 1445 HOURS
R¥*3: L9871
DEPTH % SURF. DEPTE % SURF.
- .50 19.59 75 9.79
TIME: 1045 EHOURS
Rex 2. «9387
DEPTE % SURF. DEPTH % SURF."
-1 35.01 .75 15.26
TIME: 1400 BOURS
R**3: «9645
DEPTH % SURF. DEPTH % SURF.
.50 56.53 .75 46.55

DEPTH
.85

DEFTH

DEPTH

DEPTH

¥ SURF.
3.77

%  SURF,

% SURF.

% SORF.
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APPENDIX 2

In this appendix, the measured irradiances (as percentages of surface
irradiance) are plotted against depth (fn meters). Percent light is plotted
on a logarithmic scale, depth on a linear scale.

Fach attenuation coefficient (K) is the negative siope of a regression
of the natural logarithm of the percent surfaée 1ight on depth. The solid
Tine represents this regression and is an estimate of the percent surface
'light at depth, based on K. It has been drawn through 100% at O depth because

this irradiance-depth relationship is fixed by definition.
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