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ABSTRACT

Shearer, J.A., and E.R. DeBruyn. 1983. Light attenuation in the Experimental
Lakes Area - 1982 data, Can., Data Rep., Fish, Aquat., Sci., 411: iv + 63

pu

Depth profiles of photosynthetically active radiation were measured
periodically in nineteen lake basins of the Experimental Lakes Area during the
ice-free season of 1982, These data are tabulated and plots of irradiance
versus depth are presented. Mean attenuation coefficients have been calcu-
lated from the data.

Key words: light penetration, water transparency, limnological data.

RESUME

Shearer, J,A., and E.R, DeBruyn. 1983, Light attenuation in the Experimental
Lakes Area - 1982 data. Can. Data Rep. Fish. Aquat. Sci. 411: iv + 63
p-

Nous avons mesuré périodiquement, au cours de la saison sans glace de
1'année 1982, les profils de profondeur de la radiation photosynthétique dans
dix-neuf bassins des 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 la profondeur, A partir de ces données, nous
avons calculé les coefficients moyens d,atténuation.

Mots-clés: pénétration de la Tumiére; transparence de 1'eau; données limnolo-
giques.



INTRODUCTION

This report presents irradiance versus
depth data collected during 1982 for selected
basins within the Experimental Lakes Area (ELA),
northwestern Ontario (Johnson and Vallentyne
1971). These data were collected in conjunction
with phytoplankton productivity studies (DeBruyn
et al. 1983). The measured irradiances repre-
sent the quantum flux density in the 400-700 nm
waveband and can be defined as photosyntheti-
cally active radiation (PAR).

The content and format of this report are
similar to those found in the eight previous
volumes of this annual series (Shearer 1976;
Shearer and DeClercq 1976, 1977, 1978, 1979,
1930; Shearer and DeBruyn 1981, 1982). A brief
description of methodology is provided and the
attenuation data are presented both in tables
and graphs.

DATA COLLECTION AND ANALYSIS

The vertical attenuation of PAR was moni-
tored in nineteen lake basins during the ice-
free season of 1982. These basins range in sur-
face area from 1.3 to 56 hectares and in maximum
depth: from 0.8 to 33 meters.

Eight of these basins (114, 223, 226NE,
226SW, 227, 239, 302N, 302S) were surveyed at
intervals of approximately two weeks, weather
permitting, Most of the remaining basins (222,
224, 303, 304, 305, 382, 382 Bay, 661) were sur-
veyed monthly. Lakes 93, 111 and 629 were sur-
veyed on only a few occasions because of poor
accessibility.

The separate basins of lakes 226, 302 and
382 are all maintained by means of reinforced
plastic "sea curtains”.

Lakes 114, 223, 302N and 302S were all
undergoing some scheme of artificial acidifica-
tion during 1982 (Schindler et al. 1980; Schind-
ler and Turner 1982). Lake 227 was being ferti-
lized with nitrogen and phosphorus (Schindler et
al. 1971; Schindler 1975).

A1l profiling was carried out using a Li-
Cor LI-192S cosine-response underwater quantum
sensor and LI-185 meter. The sensor was sus-
pended pointing vertically upward and lowered
through the water column in this orientation.

Surface readings were taken in air above
the surface and corrected for the sensor immer-
sion factor. Care was taken to avoid either
shading or reflections from the boat. Under-
water readings were taken at 0.5 meter depth
(sometimes also at 0.25 m) and then at 1 meter
intervals from 1.0 meter depth until the under-
water reading had dropped to less than 0.5% of
the corrected surface value {or until bottom was
reached).

Whenever possible, profiling was done
under clear skies or under uniform overcast.
When skies were clear, profiles were usually
taken at intermediate solar angles (see Combs
1977). Calm conditions were also preferred.

The profiles included in tnis report are
presented in two forms. Appendix 1 lists the
measured values of irradiance versus depthn. 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 slopes calculated from
the data. In both appendices the data are
grouped by lake basin and Tlisted chronologi-
cally.
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APPENDIX 1

This appendix lists the data for vertical 1light attenuation profiles
taken at the ELA during 1982. -

A1l times are local, i.e. Central Daylight Time (CDT).

Fach attenuation coefficient 1is the negative slope of a linear
regression of the natural Tlogarithm of the percent surface irradiance on
depth. R**2  (or r2) is a measure of the goodness of fit of the above
regression, wherein 1,00 would represent a perfect fit.

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

immersion effect).
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LAKE 111
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ATTENUATION COEFFICIENT: . 56
LIFTE % SUFF. CEPTE % EURF.
¢G.00 100.00 .50 65.78
4.00 6.82 5.00 3.84
9.00 .46 10.00 .29
CATE: 8 JUL

ATTENUATION COEFFICIENT: .65
CEPTYE & SURF. DEPTH % SURF.
0.00 100.00 .50 62.62
4.00 4.76 5.00 2.63
9.00 .28

DATE: 17 AUC

ATTENUATION COEFFICIENT: .75
CEFTE % CUFRF. CEPTH % SURF,.
0.00 100.00 .50 63.03
4.00 5.57 5.00 3.02
9.00 .06 ‘
CATE: 29 SEP

ATTENUATION COEFFICIENT: .63
CEP1E & SU?F. DEPTH % SURF.
0.00 100.00 .50 66 .00
4.00 5.30 5.00 2.96
9.00 .29 10.00 .17

CEFTH
1.00
6.00

11.00

v

DEPTH
1.00
6.00

DEPTH
1.00
6.00

CEPTH
1.00
6.00

"TIME:
R**2:

¥ SUERF.
45.07
2,29
.18

TIME:
R**2:

$ SURF.
42.58
1.38

TIME:
R** 2:

$ SURF.
41.80
1,55

TINKE:
R**2:

% SURF.
41.00
1.72

1015 BOGFES

L6857
DEPTH & SUFF.
2.00 21.93
7.00 1.32
12.G0 .11

0945 BCUFE

. 9947
CEPTH % SUFRF.
2.00 19.41
7.00 .83

0%35 HOUEE

.9835
DEPTE % SUFF.
2.00 19.91
7.00 .72

0940 EOUFS

. 9954
DEPTH % SURF.
2.00 19.40
7.00 . 94

CEFTH
3.00
8.00

DEFTH
3.06
£.00

CEFTE
3.00
8.00

CEFTH
3.00
8.00

% SUFRFP.

1

12.43
.79

SGrr.
10.02
.48

SUFLF.
9.95

SUTF.
9.40
.54



LAKE 114
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LAKE 114
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LAKE 222
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2.00 59.03
7.00 14.64
12.00 .63
0835 IIOURS
.8788
DEPTH % SURF.
2.00 40.02
7.00 7.50
12.00 .44
0945 HOURS
.9299
DEPTH % SURF.
2.00 47.57
7.00 6.50
12.00 .09

0845 HOURS

.96 44
DEPTH % SURF.
2.00 32.83
7.00 3.51
12.00 .03
0925 HOURS
,7812
DEPTH % SURF.
2.00 28.55
7.00 2.88

DEPTH
3.00
8.00

DEPTH
3.00
8.00

13.00

DEPTH
3.00
€. 040

13.00

DEPTH
3.00
8.00

13.00

DEPTH
3.00
8.00

13.00

DEPTH
3.00
8.00

13.00

DEPTH
3.00
8.00

DEPTH
3.00
8.00

% SUFF.
19.67
2.31

% SUKF.
26.92
3.35

% SUPRF.
34.42
5.23
.16

% SURF.
44, 86
10.51

% SURF.
31.80
5.04
.02

% SURF.
34.04
4.33

% SURF.
22.33
1.62

¥ SURF.
20.68
1.40



10

LAKE 223

DATE : 3 SECP TIME: 0945 HOURS

ATTENUATION COEFFICIENT: .60 R**2: .9883
CLPTH % SURF. DEPTY .4 SURF. DEPTH % SURF. DEPTHH % SURF. DEPTH % SUFF.
0.00 100.00 .50 67.00 1.00 50,92 2.00 28.14 3.00 15.01
4.00 8.71 5.00 5.03 6.00 3.15 7.00 1.96 8.00 1.26
9.00 .56 10.00 .21 11.00 .08

DATE: 15 SEP TIME: 1700 HOUPRS

ATTENUATION COEFFICIENT: .61 R**2 .9787
DEPTH % SURF. DEPTH % SURF. DEPTH & SURF. DEPTH % SURF. DEPTH % SURF.
0.00 100.00 .50 63.28 1.00 52.11 2.00 29.22 3.00 16.94
4,00 9.638 5.00 5.58 6.00 3.37 7.00 2.03 8.00 1.23
9.00 .66 10.00 .20 11.00 .05

DATE: 29 SEP TIME: 1415 HOURS

ATTENUATION CCEFFICIENT: .70 R**2: .9518

DEPTH % SURF. DEPTH % SURF. DEPTH & SURF. DEPTH % SURF. DEFTH % SUPF.
0.00 100.00 .50 63.98 1.00 38.03 2.00 21.73 3.00 11.71
4,00 6.04 5.00 3.50 6.00 1.96 7.00 1.11 8.00 .65
9.00 .37 10.00 .21 11.00 .06 12.00 .00

DATE: 12 OCT TIME: 0905 HOURS

ATTENUATION COEFFICIENT: .70 R**2: .9962

DEPTH % SURF. DEPTH % SURF. DEPTH % SURF. DEPTH % SURF. DEFTH % SUFF.
0.00 100.00 .50 55.28 1.00 33.50 2.00 16 .58 3.00 9.05
4.00 4.91 5.00 2.60 6.00 1.36 7.00 .69 8.00 .31
9.00 .13

DATE: 25 OCT TIME: 1505 HOURS

ATTENUATION COEFFICIENT: .66 R*¥*2: . 9954

DEPTH % SURF. DEPTH % SURF. DEPTH % SURF. DEPTH % SURF. DEPTH % SURF.
0.00 100.00 .50 63.95 1.00 40.61 2.00 18.48 3.00 9.03
4.00 4.67 5.00 2.38 6.00 1.28 7.00 .70 8.00 .39

9.00 .22 10.00 .13



LAKE 224
DATE: 13 MAY
ATTENUATION COEFFICIENT:
DEPTH % SURF. DEPTH
0.00 100.00 .50
4.00 30.63 5.00
9.00 8.61 10.00
14.00 1.97 15.00
19.00 .48
DATE: 27 MAY
ATTENUATION COEFFICIENT:
DEPTH % SURF. DEPTH
0.00 100.00 .50
4.00 34.02 5.00
9.00 10.20 10.00
14,00 2.24 15.00
19.00 .54
DATE: 25 JUN
ATTENUATION COEFFICIENT:
DEPTH % SURF. DEPTH
0.00 100.00 .50
4.00 35.11 5.00
9.00 10.30 10.00
14.00 2.63 15.00
19.00 .54
DATE: 21 JUL
ATTENUATION COEFFICIENT:
DEPTH % SURF. DEPTH
0.00 100.00 .50
4.00 29.17 5.00
9.00 7.63 10.00
14.00 2.07 15.00
19.00 .42
DATE: 10 AUG
ATTENUATION COEFFICIENT:
DEPTH & SURF. DEPTH
0.00 100.00 .50
4.00 29.69 5.00
9.00 7.29 10.00
14.00 1.64 15.00
19.00 .30
DATE : 3 SEP

AT'TENUATION COEFFICIENT:

DEPTH % SURF. DEPTH
0.00 100.00 .50
4,00 22.45 5.00
9.00 6.52 10.00

14.00 1.31 15.00

19.00 .21
DATE: 12 OCT

ATTENUATION COEFFICIENT:

DEPTH % SURF. DEPTH
0.00 100.00 .50
4.00 27.30 5.00
9.00 8.38 10.00

14.00 2.50 15.00

19.00 .28

.27

%8 SURF.
68.91
24.69

6.36
1.49

.27

% SURF.
85.04
27.62

7.73
1.63

.28

%8 SURF.
82.55
22,16

5.99
1.52

.30

% SURF.
8l.84
22.95

5.41
1.17

.31

¥ SURF.
69.54
17.38
4.71
.90

.27

% SURF.
69.51
21.61

6.62
1.76

DEPTH
1.00
6.00

11.00

16.00

DEPTH
1.00
6.00

11.00

16 .00

DEPTH
1.00
6.00

11.00

16.00

DEPTH
1.00
6.00

11.00

16 .00

DEPTH
1.00
6.00

11.00

16.00

DEPTH
1.00
6.00

11.00

16,00

DEPTH
1.00
6.00

11.00

16 .00

11

TIME:

R**2:

% SURF.

55.51
19.33
4,71
1.10

T

IME:
R**2:

% SURF.

72.15
21.13
5.68
1.21

T

IME:
R¥*2:

% SURF.

74.44
21.59

1.38

T

IME:
R**2:

% SURF.

67.85
17.19
4,60
1.12

T

IME:
R**2:

% SURF.

-65.80
16.69
4.35
.85

T

% SURF
56.50
13.47

3.55
.62

T

IME :
R**2:

IME:
R**2:

% SURF.

51.93
0 17.09
5.21
1.17

1405 HOURS
.9966
DEPTH % SURF.
2.00 43.26
7.00 15.12
12.00 3.52
17.00 . B4
1115 HOURS
L9974
DEPTH % SURF.
2,00 56.69
7.00 17.21
12,00 4,23
17.00 .91
1000 HOURS
.9973
DEPTH % SURF.
2.00 55.83
7.00 16.75
12,00 4.59
17.00 1.01
16 25 HOURS
.9988
DEPTH % SURF.
2,00 50.89
7.00 12.89
12.00 3.60
17.00 .83
0935 HOURS
.9980
DEPTH % SURF.
2.00 52.16
7.00 12.84
12.00 3.24
17.00 .59

0920 HOURS

.9954
DEPTH &% SURF.
2.00 42.01
7.00 11.01
12.00 2.67
17.00 .43

0945 HOURS

.9853
DEPTH % SURF.
2.00 40,20
7.00 13.40
12.00 4.10
17.00 .79

DEFTH
3.00
8.00

13.00

18,00

DE PTH
3.00
8.00

13.00

18.00

DEPTH
3.00
8.00

13.00

18.00

DEPTH
3.00
8.00

13.00

18.00

DEPTH
-3.00

8.00
13.00
18.00

DEPTH
3.00
8.00

13.00

18.00

DEPTH
3.00
8.00

13.00

18.00

% SURF.
ll:56

.65

% SURF
43.81
13.30

3.04
.69

% SURF.
43.43
12.90

3.57

% SUPF.
36.75
10.29

2.74
.61

$ SURE.
37.71
9.55
2.34
.43

% SURF.
32.59
8.84
1.85
.30

% SURF.
33.67
10.72

3.22
.50



LAKE 226 NE

DATE : 6 MAY

ATTENUATION COEFFICIENT: .65
DEPTH % SURF. DEPTH % SURF.
0.00 100.00 .50 62.98
4.00 5.23 5.00 2.69
9.00 . 26 10.00 .13

DA'IE: 28 MAY

ATTENUATION COEFFICIENT: .70
DEPTH % SURF. DEPTH % SURF.
0.00 100.00 .50 67.00
4.00 5.84 5.00 2,78

9.00 .18

DATE: 25 JUN

ATTENUATION COEFFICIENT: .71
DEPTH % SURF. DEPTH % SURF.
0.00 100.00 .50 68.91
4,00 6.99 5.00 3.52

9.00 .17

DATE: 21 JUL

ATTENUATION COEFFICIENT: Y

DEPTH % SURF, DEPTH % SURF.
0.00 100.00 .50 62.25
4.00 4.71 5.00 2,24
9.00 .10

DATE : 26 AUG

ATTENUATION COEFFICIENT: .73

OEPTH % SURF. DEPTH % SURF.
0.00 100.00 .50 57.43
4.00 6.38 5.00 3.47
9.00 .08

DATE: 21 SEP

ATTENUATION COEFFICIENT: .75
DEPTH % SURF. DEPTH % SURF.
0.00 100.00 .50 64.52
4,00 6.15 5.00 3.40

9.00 .08

DATE: 25 OCT

ATTENUATION COEFFICIENT: .85
DEPTH & SURF. DEPTH % SURF.
0.00 100.00 .50 48.10

4.00 1.89 5.00 .84

DEPTH
1.00
6.00

DEPTH
1.00
6.00

DEPTH
1.00
6.00

DEPTH
1.00
6.00

DEPTII
1.00
6.00

DEPTH
1.00
6.00

DEPTH
1.00
6.00

12

TIME:
R**2:

% SURF.
40.20
1.49

TIME:
R**2:

% SURF.
42.59
1.48

TIME:
R** 2.

% SURF.
48.81
1.64

TIME:
R¥*2 ¢

% SURF.
42.20
1.03

TIMF:
R**2:

% SURF.
35.99
1.76

TIME:
R**2:

% SURF.
45.29
1.80

TIME:
R**2:

% SURF.
27.49
.40

1620 HOURS
.9975
DEPTII % SURF
2.00 21.31
7.00 .85
1145 HOURS
.9996
DEPTH % SURF.
2.00 23.45
7.00 .69
1130 HOURS
.9984
DEPTH % SURF.
2.00 26.80
7.00 .15
1545 HOURS
.9993
DEPTH % SURF.
2.00 20.89
7.00 .44
1050 HOURS
.9860
DEPTH 3 SURF
2.00 19.40
7.00 .74
1105 HOURS
.9881
DEPTH % SURF.
2.00 22,21
7.00 .75
1425 HOURS
.99137
DEPTH % SURF.
2.00 10.48
7.00 .19

DEFTH
3.00
8.00

DEPTH
3.00
8.00

DEPTH
3.00
8.00

CEPTH
3.00
8.00

DEPTH
3.00
8.00

DEPTH
3.00
8.00

DEPTH
3.00
8.00

$ SURF.
10.45
.47

% SUFF.
11.87
.34

% SURF.
14.26
.33

¥ SUFF.
10.23
.18

% SURF.
10.97
.24

¥ SUFPF.
11.66

% SURF.
4.29
.09



LAKE 226 SW

CATE: =~ 6 MAY

ATTENUATICN COEFFICIENT: .68
DEPTH &% SURF. DEPTH % SURF.
0.00 100.00 .50 62.26
4.00 5.4¢8 5.00 3.02
5,00 .20 19.¢0 0B
OMAT: 28 Ay

PULEPUNTICH COLFFICIENT: .06
CEFIh % SURF. DEFTH % SURF.
0.00 100.00 .50 69. 48
4.00 6.85 5.00 3.67
9.00 .23 10.00 .11
DATE: 25 JUN

ATTENUATION CCEFFICIENT: .71
DEPThH % SURF. DEPTH % SURF.
0.00 100.00 .50 69.80
4.00 6.57 5.00 3.33
9.00 .15

DATE: 21 JUL

ATTENUATION COEFFICIENT: .74
DEFTH % SURF. DEPTH % SURF.
0.00 100.00 .50 62.60
4.00 4.40 5.00 2,36
9.00 .10

DATE: 26 AUG

ATTENUATION COEFFICIENT: .14
DEPTH % SURF. DEPTH % SURF.
0.00 100.00 .50 55.48
4.00 6.16 5.00 3.51°
9.00 .05

DATE: 21 SEP

ATTENUATION COEFFICIENT: .17
DEPTH &% SURFE, DEPTH % SURF.
0.00 100.00 .50 64.47
4.00 6.64 5.00 3.64
9.00 .05

DATE: 25 OCT

ATTENUATION COEFFICIENT: .85
DEPTH & SURF. DEPTH % SURF.
0.00 100.00 .50 49. 33
4.00 2,06 5.00 .92

13

DEPTH
1.00
6.00

DEPTH
1.00
6.00

DEPTH
1.00
6.00

DEPTH
1.00
6.00

DEPTH
1.00
6.00

DEPTH
1.00
6.00

DEPTH
1.00
6.00

TIME: 1000 HOURS
R¥*2: .9981
3 SURF. DEPTH &% SUFF.
43.31 2.00 21.39
1.65 7.00 .50
TIE: 1120 HOUFRS
F**2: .9975
% SUFRF. DEPTH % SURF.
44 .67 2.00 24.32
2.18 7.00 1.14
TIME: 1120 HOURS
R**2: .9982
% SURF. DEPTH % SURF.
48.40 2.00 25.17
1.67 7.00 .83
TIME: 1500 HOURS
R**2: .9979
% SURF. DEPTH % SURF
42.06 2.00 20.05
1l.21 7.00 .63
TIME: 1105 HOURS
R**2: .9739
% SURF. DEPTH % SURF.
36.18° 2.00 18.22
1.82 7.00 .80
TIME: 1055 HOURS
R*¥*2: .9756
$ SURF. DEPTH % SURF.
45.51 2.00 22.75
1.98 7.00 .72
TIME: 1415 HOURS
R*¥*2: .9952
% SURF. DEPTH % SURF.
30.42 2.00 10.85
.42 7.00 .20

CEPTH
3.00

3.0u

DEPTH
3.00
8.00

DEPTH
3.00
8.00

DEPTH
3.00
8.0¢C

DEPTH
3.00
8.00

DEPTH
3.00
8.00

DEPTH
3.00
8.00

% SULF.

10.42
.43

% SUFF.

12.90
.56

% SURF.

12.94
.34

% SURF
9.59
.27

% SURF.

10.45

% SURF.

12.26
.25

% SURF.

4.60
.09



LAKE 227

DATE : 5 MAY
ATTENUATION COEFFICIENT:

DEFTH % SURF. DEPTII
0.00 100.00 .50
4.00 .48 5.00
DATE: .17 MAY
ATTENUATION COEFFICIENT:

DEPTH % SURF. DEPTH
0.00 100.00 .50
4.00 .41 5,00
DATE: 4 JUN

ATTENUATION COEFFICIENT:

DEFTH % SURF. DEPTH
0.00 100.00 .50
4.00 .13 5.00
DATE: 15 JUN
ATTENUATION COEFFICIENT:

DEPTH & SURF. DEPTH
0.00 100.00 .50
4,00 .28
DATE: 29 JUN

ATTENUATION COEFFICIENT:

DEPTH % SURF. DEPTH
0.00 100.00 .50
4,00 . 26 5.00
DATE: 12 JUL
ATTENUATION COEFFICIENT:

CEPTH % SURF. DEPTH
0.00 100.00 .50
4.00 .11
DATE: 21 JUL
ATTENUATION COEFFICIENT:

DEPTH % SURF,. DEPTH
0.00 100.00 .50
4.00 .04
DATE : 6 AUG

ATTENUATION COEFFICIENT:

DEPTH % SURF. DEPTH
0.00 100.00 .25
3.00 .04 4.00
DATE: 22 AUG
ATTENUATION COEFFICIENT:

DEPTH % SURF. DEPTH
0.00 100.00 .25
2.00 .08 3.00

% SURF.
41.78
.15

% SURF.
35.67
.14

$ SURF.
39.88
.05

% SURF.
51.97

% SURF.
49.76

¥ SURF.
32.21

% SURF.
20.15

2,18

¥ SURF.
22,65
.01

2.76

% SURF.
28.79
.03

DEPTH
1.00

DEPTH
1.00

DEPTH
1.00

DEPTH
1.00

DEPTH
1.00

DEPTH
1.00

DEPTH
1.00

DEPTH
.50

DEPTH
.50

14

TIME:
R*¥*2:

% SURF.
20.17

TIME:
R**2:

% SURF.
15.42

TIME:
R**2:

% SURF.
19.67

TIME:
R**2:

% SUFRF.
28.84

TIME:
R¥*2:

% SURF.
25.44

TIME:
R**2:

% SURF.
11.34

TIME:
R**2

% SURF.
4.35

TIME:
R¥*2:

% SURF.
8.49

TIME:
R*¥*2:

% SURF.
10.78

0950 HOURS
.9963

DEPTH

2.00 5.04

1105 HOURS
.9897

DEPTH

2,00 4.05

1050 HOURS
.9938

DEPTH

2.00 4.47

1040 HOURS
.9873

DEPTH

2.00 9.27

0955 HOURS
.9937

DEPTH

2.00 7.86

0955 HOURS
.9916

DEPTH

2.00 1.97

1150 HOURS
.9584

DEPTH
2.00 .41

1445 NOURS
.9249

DEPTIH

1.00 1.05

1135 HOURS
L9279

DEPTH

1.00 1.57

% SURF.

$ SURF.

% SURF.

% SURF.

% SURF.

$ SURF.

% SURF.

% SURF.

% SURF.

DEPTH
3.00

DEPTH
3.00

DEPTH
3.00

DEPTH
3.00

DEPTH
3.00

DEPTH
3.00

DEPTH
3.00

DEPTH
2.00

DEPTH
1.50

SURF.
1.58

SURF.
1.21

SURF.

SURF.
2.10

SURF .
2.01

SURF.
.59

SURF.
.10

SUFF .
.11

SURF.



LAKE 227

DATE: 3 SEP

ATTENUATICN COEFFICIENT: -3,08
DEPTH % SURF. DEPTH % SURF.
0.00 100.00 .25 34.49
2.00 .15 3.00 ,01
DATE: 15 SEP

ATTENUATION COEFFICIENT: 3.10

DEPTH % SURF. DEPTH % SURF.
0.00 100.00 .25 27.22
3.00 .01
DATE: 28 SEP
ATTENUATION COEFFICIENT: 1,80

DEPTH % SURF. DEPTH % SURF.
0.00 100.00 .25 46.61
3.00 .39
DATE: 13 OCT
ATTENUATION COEFFICIENT: 1.69

DEPTH % SURF. DEPTH % SURF.
0.00 100.00 .50 34.04
4.00 .09
DATE: 25 OCT

ATTENUATION COEFFICICNT: 1. 84

DEPTH & SURF. DEPTH
0.00 100.00 .50
4.00 .05

% SURF.
26.26

15

TIME: 1110 HOURS
R**2: .9966
DEPTH % SURF. DEPTH % SURF. .
.50  14.48 1.00 2.96
TIME: 1610 HOURS
R**2:  ,9971
DEPTH % SURF. DEPTH % SURF.
.50  13.26 1.00 2.88
TIME: 1050 HOURS
R**2:  .9963
DEPTH % SURF. DEPTH % SURF..
.50 31.07 1.00 11.65
TIME: 0840 HOURS
R**2:  .9971
DEPTH % SURF. DEPTH % SURF.
1.00 13.13 2.00 2.79
TIME: 1105 HOURS
R**2:  .9944
DEPTH % SURF. DEPTH % SURF.
1.00 8.87 2.00 1.61

DEPTH
1.50

DEPTH
2,00

DEPTH
2.00

DEPTH
3.00

DEPTH
3.00

% SURF.
.58

% SUFF.
.15

% SURF.
2.16

% SUFRF.
.63

¢ SURF.
.27



ATTENUATION COEFFICIENT:

ATTENUATION COEFFICIENT:

ATTENUATION COEFFICIENT:

ATTENUATION COEFFICIENT:

ATTENUATION COEFFICIENT:

ATTENUATICN COEFFICIENT:

ATTENUATION COEFFICIENT:

ATTENUATION COEFFICIENT:

LAKE 239
DATE ¢ 5 MAY
DEPTH % SURF,
0.00 100.00
4.00 5.22
9.00 .41
DATE : 12 MAY
CEPTH ¢ SURF.
0.00 100.00
4.00 6.28
9.00 .41
DATE : 31 MAY
DEPTB % SURF.
0.00 100.00
4.00 6,34
9.00 .43
DATE: 15 JUN
DEPTH % SURF.
0.00 100.00
4.00 7.76
9.00 .42
DATE = 29 JUN
DEPTH $ SURF.
0.00 100.00
4.00 7.72
9.00 .37
DATE : 12 JUL
CEPTH % SURF.
0.00 100.00
4.00 3.84
9,00 V12
DATE: 27 JUL
DEFTH % SURF,.
0.00 100.00
4.00 4.42
9.00 .21
DATE: 10 AUG
DEPTH % SURF.
0.00 100.00
4.00 5.74
9.00 .30

DEPTH
.50
5.00
10.00

DEPTH
.50
5.00
10.00

DEPTH
.50
5.00

DEPTH
.50
5.00
10.00

DEPTH
.50
5.00
10.00

DEPTH
.50
5.00
10,00

DEPTH
.50
5.00
10.00

DEPTH
.50
5.00
©10.00

.58

% SURF.
56.35
2,88
. 25

.59

% SURF,
61.20
3.53
.24

.59

% SURF.
54.46
3.53

.60

% SURF.
68.85
4.25
.25

.61

% SURF.
66 .46
4.23
.23

.74

% SURF.
58.55
1.93
.05

.67

% SURF.
60.30
2,41
.14

.63

% SURF.
63.81
3.19
.19

DEPTH
1.00
6.00

DEPTH
1.00
6.00

DEPT!
1.00
6.00

DEPTH
1.00
6.00

DEPTII
1.00
6.00

DEPTH
1.00
6.00

DEPTH
1.00
6.00

DEPTH
1.00
6.00

16

TIME: 0915 HOURS
R**2: .9891
% SURF. DEPTH % SURF.
32.94 2,00 17.64
1.77 7.00 .99
TIME: 1055 HOURS
R¥**2: .9965
% SURF. DEPTE % SURF.
41.15 2.00 21.95
1.99 7.00 1.14
TIME: 0950 HOURS
R**2: .9939
% SURF. DEPTH % SURF.
34.99 2.00 19.14
1.98 7.00 1.14
TIME: 1130 HOURS
R**2: .9987
% SURF. DEPTH % SURF.
44 .36 2,00 26 .34
2.36 7.00 1.30

TIME: 1600 HOURS

R**2: .9993
% SURF. DEFTH % SUFF.
47.17 2.00 25.73
2.40 7.00 1.30
TIME: 0915 HOURS
R*¥*2: .9987
% SURF. DEPTH % SURF.
36.91 2,00 18.58
.93 7.00 .45
TIME: 0910 HOURS
R¥*2: .9934
% SURF. DEPTHl % SURF.
38.86 2.00 17.42
1.26 7.00 .58
TIME: 1110 HOURS
R¥*2: .9968
$ SURF. DCPTH % SURF.
40.41 2.00 21.27
1.71 7.00 .90

DEPTH
3.00
8.00

DEPTH
3.00
8.00

DEPTH
3.00
8.00

CEPTH
3.00
8.00

DEPTH
3.00
8.00

DEPTH
3.00
8.00

DEPTH
3.00
8.00

DEPTH
3.00
8.00

% SURF.

.67

% SURF.

11.92
.65

% SUFF.

11.35

% SUFRF.

14.51
.67

% SUFRF.

14.26
.64

¢ SURF.

7.99
.23

% SURF
8.58
.32

% SUFF.

11.17
.50



LAKE 239

DATE: 16 AUG
ATTENUATION COEFFICIENT:

DEPTH % SURF. DEPTH
0.00 100.00 .50
4.00 4,28 5.00
9.00 .17 10.00
DATE: 23 AUG
ATTENUATION COEFFICICNT:

DEPTH % SURF. CEPTH
0.00 100.00 - .50
4.00 4,72 5.00
9.00 .06
DATE: 6 SEP
ATTENUATION COEFFICIENT:

DEPTH % SURF. DEPTH
0.00 100.00 .50
4.00 6.34 5.00
9.00 .24
DATE: 20 SEP

ATTENUATION COEFFICIENT:

DEPTH % SURF, DEPTH
0.00 100.00 .50
4,00 5.53 5.00
9.00 .34
DATE: 11 OCT
ATTENUATION COEFFICIENT:

DEPTH % SURF. DEPTH
0.00 100.00 .50
4.00 5.10 5.00
9.00 .20
DATE: 26 OCT
ATTENUATION COEFFICIENT:

DEPTH % SURF. DEPTH
0.00 100.00 .50
4.00 3.70 5.00

9.00 .20

.69

% SURF.
56.01
2.34
.09

.78

% SURF.
68.00
2.32

.64

% SURF.
60.52
3.41

.63

% SURF.
66.16
2,91

.66

% SURF.
56.00
2.95

.67

% SURF.
52.37
1.94

DEPTH
1.00
6.00

DEPTH
1.00
6.00

DEPTH
1.00
6.00

DEPTH
1.00
6.00

DEPTH
1.00
6.00

DEPTH
1.00
6.00

17

TIME: 16 30 HOURS
R**2:  ,9976
% SURF, DEPTH % SURF.
38.19 2.00 17.82
1.20 7.00 .60
TIME: 0910 HOURS
R**2:  .9951
% SURF. DEPTH % SURF,
40.00 2.00  20.00
1.16 7.00 .51
TIME: 0935 HOURS
R**2:  ,9985
% SURF. DEPTH % SURF.
41.30 2.00 21,13
1.92 7.00 1.01
TIME: 0945 HOUKS
R**2:  ,9939
% SURF, DEPTH % SURF.
42,71 2.00 19.10
1.64 7.00 .99
TIME: 1115 HOURS
R**2:  .9963
$ SURF. DEPTH % SURF.
35.00 2.00 17.00
1.54 7.00 .82
TIME: 1000 HOURS
F**2:  ,9907
% SURF. DEPTH % SURF.
30. 80 2.00  14.48
1.03

7.00 .58

DEPTH
3.00
8.00

DEPTII
3.00
8.00

DEPTH
3.00
8.00

DEPTH
3.00
8.00

DEPTH
3.00
2.00

DEPTH
3.00
8.00

% SUFRF.
8.40
.33

% SUFF.
10.00
.21

% SURF.
12.10
.50

% SUFF.
10.64
.60

$ SURF.
9.40
.42

% SUKRF.
7.39
.34



LAKE 302 N

DATE: 4 MAY

ATTENUATION COEFFICIENT: .63
DEPTILI % SURF. DEPTH & SURF.
0.00 100.00 .50 57.50
4.00 7.07 5.00 4,14
9.00 .27 10.00 W11
DATE: 12 MAY

ATTENUATION COEFFICIENT: .72
DEPTH % SURF.  DEPTH % SURF,.
0.00 100.00 .50 67.00
4.00 4,27 5.00 2.19
9.00 .14 10.00 .05
DATE: 12 MAY

ATTENUATION COEFFICIENT: .71
DEPTH % SURF. DEPTH % SURF.
0.00 100.00 .50 72.22
4,00 4,37 5.00 2.26
9.00 .15

DATE: 20 MAY

ATIENUATION COEFFICIENT: .74
DEPTH 8% SURF. DEPTH & SURF.
0.00 100.00 .50 69.10
4.00 5.59 5.00 2,82
9.u0 L1z 10.00 .05
DAY : 4 Jun

ATIEHUATICH COLFFICIENT: .70
CEFTH % SURF. DEPTH % SURF.
0.06 100.00 .50 67.68
4.00 7.58 5.00 3.72
9.00 .15

DATE: 22 JUN

ATTENUATION COEFFICIENT: .72
DEEFTH % SURF. DEPTH % SURF.
0.00 100.00 .50 66.09
4.00 6.86 5.00 3.73
9.00 .10

DATE : 1 JuL

ATTENUATION COEFFICIENT: .71
DEPTH 8% SURF. DEPTH % SURF.
g.00 100.00 .50 67.91
4.00 9.53 5.00 5.18
9.00 .19 10.00 .04
DATE: 16 JUL

ATTENUATION CGEFFICIENT: .76
DEPTH % SURF. DEPTH % SURF.
0.00 100.00 .50 55.39
4,00 5.78 5.00 3.04

9.00 .04

DEPTH
1.00
6.00

DEPTH
1.00
6.00

DEPTH
1.00
6.00

DEPTII
1.00
5.00

DEPTH
1.00
6.00

CEPTH
1.00
6.00

DEPTH
1.00
6.00

DEPTH
1.00
6.00

18

TIME:

R¥*2:

% SURF.
38.01
2.29

TIME:

R¥*2:

¥ SURF.
39.75
1.15

TIME:

R¥*2 .

¥ SURF.
42.98
1.21

TIME:

R**2;

¥ SURF.
48,07
1.43

TIME:

R**2

% SUFF.
47.37
1.81

¢ TINME:

R** 2.

$ SURF.
46,54
1.90

TIME:

R¥**2:

¥ SURF.
45.97
2.72

TIME:

R¥*2:

$ SURF.
36.33
1.55

0915 HOURS
.9934
DEPTH & SURF.
2.00 19.98
7.00 1.27
0820 HOURS
.9972
DEPTH % SURF.
2.00 16 .97
7.00 .61
0850 HOURS
.9975
DEPTH % SUPF.
2.00 18.97
7.00 .65
1020 HOURS
.9963
DEPTH % SUFF.
2.00 21.63
7.00 75
0915 HOUES
.9964
DEFTH % SURF.
2.00 24.36
7.00 .77
0830 HCURS
.9900
CEFTH % SUFF.
2,00 23.54
7.00 .85
1500 HOURS
.9770
DEPTH % SURF.
2.00 28.84
7.00 1.18

0930 HOURS

.9681
DEPTII % SURF.
2.00 19.06
7.00 .76

DEPTH
3.00
8.00

DEPTH
3.00
8.00

DEPTH
3.00
8.00

DEPTH
3.00
g.oc¢

DEPTH
3.00
8.00

DEPTH
3.00
8.00

DEPTH
3.00
8.00

DEPTH
3.00
8.00

% SURF.
11.60
.60

¢ SUFRF.
8.22
.31

% SURF.
8.88
.33

$ SUFF.

11.18
22

¢ SUFRF.
13.54
.35

% SUPF.
12.91
.34

% SURF.
16.42

¥ SUPF.
11.20
.29



LAKE 302 N

DATE : 4 AUG

ATTENUATION COEFFICIENT: .80
DEPTI! % SURF. DEPTH % SURF.
0.00 100.00 .50 63.47
4.00 4.80 5.00 2.03
9.00 .05

DATE: ~ 16 AUG

ATTENUATION COEFFICIENT: .81
DEPTH % SURF. DEPTH % SURF.
0.00 100.00 .50 75.59
4.00 6.70 5.00 3.35
9.00 .04

DATE: 28 AUG

ATTENUATION COEFFICIENT: .12
DEPTH % SURF. DEPTH % SURF.
0.00 100.00 .50 65.53
4.00 9.49 5.00 5.48
9.00 .07

DATE: 13 SEP

ATTENUATION COEFFICIENT: .75
DEPTH % SURF. DEPTH % SURF,
0.00 100.00 .50 68.51
4.00 6.65 5.00 3.81
9.00 .06

DATE: 27 SEP

ATTENUATION COEFFICIENT: .72
DEPTH % SURF. DEPTH % SURF.
0.00 100.00 .50 54.82
4.00 4.55 5.00 2.48
DATE: 11 OCT

ATTENUATION COEFFICIENT: .85
DEPTH % SURF. DEPTH % SURF.
0.00 100.00 .50 49.63
4.00 2,71 5.00 1.29
DATE: 25 OCT

ATTENUATION COEFFICIENT: .87
DEPTH % SURF. DEPTIH % SURF.
0.00 100.00 .50 57.95
4.00 1,70 5.00 .80

DEPTH
1.00
6.00

DEPTH
1.00
6.00

DEPTH
1.00

6.00

DEPTH "

1.00
6.00

DEPTH

1.00
6.00

DEPTH
1.00
6.00

DEPTII
1.00
6.00

19

TIME:
R**2:

% SURF.
42.32
.96

TIME:
R**2:

% SURF.
53.26
1.37

TIME:
R**2:

% SURF.
48.91
2.66

TIME:
R**2:

% SURF.
48.36
1.91

TIME:
R¥*2 .

% SURF.
32.08
1.32

TIME:
R**2:

% SURF.
27.63
.60

TIME:
R**2:

% SURF.
26,08
.38

0945 HOURS
.9949
DEPTH % SURF.
2.00 19.04
7.00 .48
0915 HOURS
.9848
DEPTH % SURF.
2.00 26.11
7.00 .60
1105 HOURS
.96 64
DEPTH % SURF.
2.00  27.39
7.00 1.10
0920 HOURS
.9806
DEPTH % SURF.
2.00  20.96
7.00 77
0850 HOURS
.9899
DEPTH % SURF,
2.00 15.02
7.00 .65
0945 HOURS
.9939
DEPTH % SURF.
2.00  11.75
7.00 .23
1625 HOURS
.9909
DEPTH % SURF,
2.00 9.96
7.00 .18

DEPTII
3.00
8.00

DEPTH
3.00
8.00

DEPTH
3.00
8.00

CEPTH
3.00
8.00

DEFPTH
3.00
8. 00

DEPTH
3.00
8.00

DEPTH
3.00
8.00

% SUFPF.
10.01
.18

% SUFF.
13.06
.19

% SUFRF.
14 .48
.33

% SURF.
11.69
.28

% SUERF.
8.18
.18

% SURF.
5.46
.07

% SUFEF.
3.88
.09



LAKE 302 S

LATL: 4 MAY

ATTENUATION COEFE1CIENT: .58
Lekal % SULF. CLPTH % SURF.
0.00 100.00 .50 68.06
4,00 11.74 5.00 7.61
LATE: 12 MAY

ATTENUATICN COEFFICIENT: .58
LLP1H % SURE. DEFTH % SURF.
0.00 1060.0C .50 67.00
4.00 9.85 5.00 5.85
DATE: 20 MAY

ATTENUATION COLFFICIENT: .57
CEETH % SURFE. DEPTH % SURFE.
0.00 100.00 .50 76.175
4,00 1u.60 5.00 5.97
LATLE: 4 JUN

ATTENUATION COEFFICILNT: .6V
LEPTH % SURF. CL¥ThH % SURF.
0.00 100.00 .50 76.57
4.00 11.23 5.00 6.13
LATL: 22 JUN

ATTENUATION COCFEICIENT: .63
CLE1H % SURK. DLFIH % SUKF.
6.00 100.00 .50 66.41
4,00 11.13 5.00 6.23
9.00 .22

LATL: 1 JuL

ATTENUATION COEBFFICIENT: .67
CLkTH % SURF. DEFTH % SUEKF.,
U.00  1060.00 .50 77.78
4.00 16.22 5.00 10.67
9.00 .12

LAaTCL: 16 JUuL

ATTCENUATION COLFFICILCNT: .67
LEPTH % SURF. LEPTH % GURF.
0.00 100.00 .50 63.59
4.00 13.40 5.00 8.45
9.00 .11

LATL: 4 AUC

ATTENUATION COEFFICIENT: .81
DEFTH % SURF, DEP1TMH % SURF.
0.00 100.00 .50 77.05
4.00 14.74 5.00 8.51
9.00 .04 10.00 .01
DATC: 16 AUG

AT'TCNUATION CGCFE ICIENT: .82
CEETI % SURF. GEPTH 8% SURF.
0.00 100.00 .50 74.05
4.00 11.46 5.00 7.14

S NN .01

LLPTH
1.0v
6.00

DEPTH
1.00
6.00

LEPTH
1.00
6.00

DEPTH
1.00
6.00

LCPTH
1.60
6.00

DEFTH
1.00
6.00

DEPTR
1.00
6.00

LLPTH
1.60
6.00

DLPTR
1.00
6.00

20

TIMLE: 0940 HOURS
R¥*¥* 2. .9446
% SUFF. LEPTH 8% SURE.
48,07 2.00 28.93
4,72 7.0U 2.85
TIME: 0835 BUURS
R¥*¥*2 . .9982
£ SURF. DLPFTH & SURE.
50.76 2,00 27.41
2.96 7.00 1.58
1TIML: 1010 HOURS
R**2 L9593
% SURF. DLPTH % SURF.
53.60 2.0v 29.85
3.47 7.00 1.91
TIME: 0930 HOURS
R**2: L9954
% SUPF. DEPI'H % SURF.
54 .88 2.00 32.54
3.23 7.00 1.61
TIMLC: 0810 HGCUPRS
R**2: .9848
% SUFF. LLPTH % GUIF,
50.25 2.00 26.1%
3.41 7.006 1.45
T1tE0 s 1515 nOUKS
R**2: . 9329
$ SULF. DEPILI % SURF.
57.78 2.00 36.67
6.09 7.00 1.80
TINL: 0v40 HOUERS
K**2: L9428
% SURF. LLPTH % SURF.
45.42 2,00 28.16
4.59 7.00 1.45
TIML: 0SS5 HCURS
R¥**2; .S05¢
$ SUPRE. LEPTR ¢ SURE.
59.63 2.0u 30.82
4,56 7.00 1.93
TIME: 0905 HCUERS
R**72: .885%
% SUPK. ULPTH % SURF,
54.66 2.0V 32.27
3.49 7.00 1.29

PEFPTH
3.00
8.0u

LEPTH
3.0V
8.0U

LEPILh
3.0V
8.0U

CLPTH
3.00
8.0U

DEE'LT
3.0u
§.00

LEETL
3.0v
§.00

DLPTH
3.00
8.00

LEPTH
3.00
8.00

CEP'TH
3.0U
8.0y

% SURK.
18.63
.40

% SURF.
16. 24
.82

% SUCE.
18.64
1.01

% SURE.
19.4¢6
.71

3 SUKRE.
18.33
.68

% SURE.
25.78
.5Y

% SURE.
19.53
.41

% SURF.
22,61
.59

% SULEF.
18.69
.33



LAKE 302 s

CATC: 27 AUG

ATTENUATICN COLFFICIENT:

DEFTH % SURF. DEPTR
G.00 100.00 .50
4,00 11.14 5.00
9.00 .01
DATE: 28 AUG
ATTENUATION COLFFICIENT:

LLPTH % SURF. LEPTH
0.00 100.00 .50
4,00 13.01 5.00
.00 .01
DATE: 13 SEP

ATTENUVATION COLFEFICIENT:

oepry % SURF. DEPTH
0.00 100.00 .50
4.00 12.09 5.00
8.50 .25

LATE: 27 SEP

ATTENUATION COEFFICILNT:

LLPTH % SUKRF. CEPTH
0.00 100.00 .50
4.00 lu.14 5.00
9.00 .72
CATE: 11 oct

ATTLNUATICN COLFFICIENT:

LEP'IH % SURF. LEPTH
u.00  100.00 .50
4.00 7.65 5.00
9.00 .64 106.00
DATE: 25 OCT

ATTENUATION COLFFICIENT:

LEPTH % SURF. DEPTH
0.00 100.00 .50
4.00 7.10 5.00
5.60 .56

.21

¥ SURF.
71.72
6.98

Y

% SURF.
80.79
8.3y

.60

% SURF.
65.37
8.01

.50

% SURF.
58.18
6.38

.53

*¥ SURF.
61.66
4,77
.36

.57

% SURF.
72,43
4.16

CEPTH
1.00
6.00

DLPTH
1.00
6.00

DEP'TH
1.00

6.00

DCPTH
1.00
6.00

DEPTH
1.00
6.0uU

DEPTH
1.00
6.00

21

TIME:
R**2:

% SURF.
53.79
4.53

TIME:
R*¥* 2+

$ SURF.
57.15
5.32

TIME:
R**2:

¢ SUFRF.
47.06
4.67

TIME:
R**2:

¥ SURF.
40.55
4.09

TIML:
R** 2

- % SURF.

35.35
2.96

TIME:
R**2;

% SURF.
45.99
2.50

0915 HOURS
.8372
LEPTH 8% SURF.
2.00 31.14
7.00 1.74
1055 HOURS
.8390
DEPTH % SURK.
2.00 33.99
7.00 2.34
1000 HOURS
.9510
DCETH % SURF.
2.00 28.92
7.00 2.50

0%10 HOURS

L9931
DEPTH % SURE.
2.00 23.63
7.0U 2.50
1000 HOURS
.9935
DEPITH % SURF.
2.00 20.72
7.00 1.81
1615 HOURS
.9935
DEPTH % SUKE.
2.00 22.09
7.00 1.52

PEPIH
3.00
8.00L

LDEPTH
3.00
8.00

DEPTH
3.00
§.00

DEPTH
3.00
8.0U

LDLPTH
3.0V
8.00

DEPTH
3.00
8.00

3%

3

3

%

%

%

SUKF.
18.87
.52

SURE.
20.69
.65

S5URE.
18.96
.93

SURF.
15.52
1.50

SURF.
12.50
1.10

SURL.
12.31
.94



LAKE 303

LA1E: 20 FMPY

PTTENUATICN CGEFFICIENT: 7€
CEFTE % SURF. CEPTH % SUFF.
0.00 100.0Q0 .25 77.01
CATE: 29 "JUN

BTTENUATION CCEFFICIENT: .63
CEFTH % SURF. CEFTE & CSUFF.
0.00 100.60 .50 72.43
CATE:- 20 JUL ’
ATTENUATION CCEFFICIENT: .95
CrE1ll % EUFF. CEPTH % SUFF.
0.00 100.00 .50 51.48
CATE: 11 AUC

ATTENUATICN CCEFFICIENT: .99
LEFIN % SUFRF. CEPIE % SUFF,
G.00 100.00 .50 50.43
CATE: 13 SEP

ATTENUATION CGEFFICIENT: 1.08

CEPTE % SUFF. DEPTE % SUFF.
0.00 100.00 .50 48.17
CATE: 13 OCT
ATTENUATICN CCEFFICIENT: 1.12

CEPIE % SUFF. DEETH % SUKRF.
0.00 100.00 .25 59.96

CEFTH
.50

CEPTE
1.00

CEPTH
1.00

CEPTH
1.00

CEERTE
1.00C

LCEP1E
.50

22

CE50 RrCLIEL

TItE:
R**2: . 9954
% SUFF. CEPTF & SUFF.
64.69 1.C0 40,2
TIML : 1455 ECUEFS
R**2: . 9999
$ SUFF. CEPTE & SUFF.
52.97 2.00 28.52
TIME: 0845 RBCUFE
R**2: . 9877
% SUFF. CEPIE & SUTF.
33.17 2.00 14. 38
TINE: 1655 HNCUFS
R**2: . 9856
& SUFF. DEP1F % SUFF.
26.94 2.00 11.96
TIVE: 1130 BOUFE
R**2: .%872
% SUFF. CEPTE % SUFF.
27.48 2.00 11.03
TIME: 1040 RCUFRS
R**2: . 9626
t SUFRF. DEF1h % SUFF,
44 .52 1.00 24,98

CEPTH
2.00

CEPTE

CEPTF

CEPTE

2.50

CEFTE

CEP1EF
2.00

% SUFF.

20.33

$ SUFRF.

2 SUFF.

% SUFF.

% SUFF.
9.77



LAKE 304

CATE: 20 MARY
ATTENUATION CCEFFICIENT: 1.2¢

LEF1H % SUFRF. CEFTE % SURF
0.00 100.00 .50 48.10
4.00 .60 5.00 .13
CATE: 22 JUN
ATTENUATICN CCEFFICIERT: 1.36

CEPTH & SURF. DEP1H % SURF.
0.00 100.00 .50 55.95
4.00 1.20 5.00 .05
CATE: 20 JUL
ETTEFURTICN COEFFICIENT: 1.92

LEFTE % SURF. CEPTIII % SUEF.
0.0uU 100.00 .50 47.16
4.00 .43 5.00 .00
LATE: 11 BUG :
ATTENUATION COEFFICIENT: 1,56

CEPTE % SURF. DEPTE & SUFF
0.00 100.00 .50 47.41
3.50 1.90 4.00 .04
LATE: 13 SEP
ATTENUATION COEFFICIENT: 1.43

CEPTI % SUEF., DEPTH % SURF.
0.00 100,00 .50 37.22
4.00 .33 5.00 .06
DATE: 13 CCT
PITENGATICN CCEFFICIENT: 1.34

LERTIE % SURF. CLEFTH & SURF.
0.00 100.00 .50 35.31

4.00 .40

DEPTH
1.00

DEPTH
1.00

DEPTH
1.00

DEPTH
1.00

DEPTH
1.00

CEFTH
1.00

23

TIME: CC€1S5 BCUFE
R**2: .71
¢ SURF. DEPTH % SURF.
26.11 2.00 8.25
TIME: 0925 HOUEFE
R**2: .S448
$ SUFRF. CEPTH & SUFF.
31.77 2.00 12.57
TIME: 0920 HOUFRS
px*2. .8794
$ SUPRF. CEPTE $ SUFF.
26,20 2.00 9.43
TINE: 1630 HCUFES
R**2: .€401
% SUFY. DEPITH FRR KN D
27.18 2.00 9,86
TINME: 1110 HCUTFE
R**2: . 9947
2 SURF. DEPTH % SUFF.,
19,36 2.00 7.69
TIVE: 1010 HCUTE
R**2: . C886
% SUFRF. CEPTE %2 SUFF.
14.68 2,00 4,04

CEFTH
3.00

DEPTH
3.00

CFETH
3.00

INEEAN
3.00

DEPTH
3.00

CEPTH
3.00

% SUEF.
2.58

% SURF.
4.42

RN S N
3.60

¥ SURF.
1.18

t SUFF.
1.22



LAKE 305

DATE: 27 mpy

BTTENUATION COEFFICIENT: . 34
CEFTH % SUFF. CEPTH % SURF.
0.00 100.00 .50 75.28
4.00 16.97 5.00 13.40
9.00 3.39 10.00 2.39
14.00 .69 15.00 «53
CATE: 25 JUN

ATTENUATION COEFFICIENT: .34
CEPTH % SURF, CEPTH % SURF.
0.00 100.00 .50 69.16
4.00 17.9¢ 5.00 12.71
9.00 3.41 10,00 2.40
14.00 .68 15.00 .52
CATL: 21 JUL

ATTENUATION COEFFICIENT: .35
CEFTH % SURF. DEPTH % SURF.
0.00 100.00 .50 75.74
4,00 16. 31 5.00 11.19
9.00 2.69 10.00 2.03
14.00 .65 15.00 .49
CATE: 22 PUG

ATTENUPTION COEFFICIENT: .35
CEFTE % SUFRF. DEPTH ¢ SUTF.
0.00 100.00 .50 84,98
4.00 19.61 5.00 13.62
.00 2.96 10.00 2.11
14.00 .71 15.00 .57
CATE: 15 cSEP

ATTENUATION COEFFICIENT: . 36
CEPTH % SURF. CEPTH % SURF
0.00 100.00 .50 81.05
4.00 18.37 5.00 12.64
9.00 3.13 10.00 1.98
14,00 .61 15.00 .47
DATEL : 25 QC1

ATTENUATION COEFFICIENT: .38
CEPTIN % SUFF. DEPTE % SUTFF.
0.06 100.00 .50 69.31
4.00 14.32 5.00 9.47
9.00 2.19 10.00 1.57
14.00 .43 15.00 .32

DEP1H
1.00
6.00

11.00

16.00

CEPTH
1.00
6,00

11.00

16.00

DEFTE
"1.00

6.00
11.00
16.00

DEFTE
1.00
6.00

11.00

CEPTH
1.00
6.00

11.00

16.00

DLEPTH
1.00
6.00

11.00

24

T

IFE:

R**2;

¢ SURF.

63.24
9.56
1.72

.40

TINMNE:
R**2:

$ SURF.

56.19
9. 25
1.73

.39

TINME:
R**2:

% SURF.

61.76
7.63
1.44

.38

TIME:
R**2:

$ SURF.

65.37
9.59
1.55

. 44

T

INE:
R**Z:

¥ SURF.

64.64
8.86
1.42

. 36

T

IME:

R**2:

% SURF.

53.14
6.58
1.13

0910 HCUES

. 9967
DEPTH & SUFF.
2.00 41.40
7.00 6.55
12.00 1.26

0835 HOUES

.9970
DEPTH % SUFRF.
2.00 39.77
7.00 6.48
12.00 1.28

1005 BOUES

. 9905
DEPTE & SUFRF.
2.00 37.87
7.00 5.19
12.00 1.12

1105 HOUFS

.6823
DEPTE ¢ SUEF.
2.00 39,22
7.00 6.43
12.00 1.18

1500 EOUFS
. 9952
CEPTH % SURF
2.00 41.06
7.00 6.21
12,00 1.05
1105 PCUTS
. 9941
DEPTE % SUFF.
2.00 32.81
7.00 4.55
12.00 .79

DEPTH
3.00
8.00

13.00

DEPTH
3.00
8.00

13.00

CEPTE
3.00
8.00

13.00

DEPTH
3.00
8.00

13.00

DEPTH
3.00
8.00

13.00

CEEFTEH
3.00
8.00

13.00

£ SUFF.
27.85
4.71
.93

% SURF.
27.15
4.63
. 94

t SURF.
24.70
3.71

.65

$ SUTF.
27.78
4.25
.92

% SUPF.
27.56
4, 54
.78

% SURF.
21.26
3.10
.58



LAKE 382

CATE: 27 MAY

ATTENUGATION COEFFICIENT: .67
CLFTH % SURF. CEPTH % SURF.
0.00 100.00 .50 66 .35
4.00 5.72 5.00° 2.93
9.00 .23 10.00 .11
CATE: 25 JUN

ATTENUATION COEFFICIENT: .65
CEFTE % EURF. CEPTH % SURF.
0.00 100.00 .50 67.00
4.00 6.40 5.00 3.38
9.00 .25

CATE: 21 JCL

ATTENUATION COEFFICIENT: .62
CEFTH % SURF. DEPTH $ SURF.
0.00 100.00 .50 70. 24
4.00 7.24 5.00 3.57
.00 .35 10.00 .19
CLATE: 23 AUG

ATTENUATION COEFFICIENT: .69
CEFTH % SURF. CEPTIL % SURF.
0.00 100.00 .56 63.47
4.00 5.64 5.00 3.06
9.00 .19 10.00 .08
CATE: 15 SEP .
ATTENURATION COEFFICIENT: .69
CEFTI! $ SURF. DEPTH $ SUFF.
0.00 100.00 .50 59.28
4.00 5.74 5.00 3.15
9.00 .18 10.00 .07
CATE: 25 CCT

ATTENUATION COEFFICIENT: .67
CEFTH % SURF. DEPTH % SURF.
0.00 100.00 .50 50.25
4,00 3.77 5.00 1.95
9.00 .17 10.00 .09

DEPTH
1.00
6.00

DEPTH
1.00
6.00

DEPTH
1,00

1 6.00

" DEPTY

1.00
6.00

DEPTH
1.00
6.00

DEPTH
1.00
6.00

25

TINE: 1000 PCURS
R** 2. .9964
% SURF. CEPTH % SUFF.
46.83 2.00 22.77
1.48 7.00 .EQ
TIME: 0910 HOUFS
R**2:  .0992
$ SUFF. DEPTH % SUFF.
44.16 2.00 22.08
1.72 7.00 .92
TIME: 1055 BOUFS
R**2:  ,9991
$ SURF . DEPTH % SURF.
46.47 2.00 25.94
2.03 7.00 1.10
TIME: 0900 FOUFS
R**2:  .9985
% SULF. CEPTH % SURF
40. 30 2.00 19.95
1.51 7.C0 .77
TIME: 1530 HOURS
R**2: ., 9972
% SUFF. DEPTH % SUFRF.
38. 29 2.00 21.00
1.69 7.00 .86
TIME: 0935 HOUFE
R**2: . 2939
$ SURF. DEPTE % SURF.
30. 99 2.00 14.24
1.03 7.00 . 57

DEPTE
3.00
8.00

DEEFTH
3.00
8.00

DEPTH
3.00
£.00

DEPTH
3.00
6.00

DEFTH
3.00
8.00

DEPTH
3.00
8.00

% SURF.
11.58
.42

¢ SUFF.
11.57
.48

¥ SUFRF.
12,97
.65

% SUPF.
10. 26
.39

% SURF.
10.74
.37

% SUFF.
7.20
.31



LAKE 382 BAY

CATE: 27 MAY
ETTENUATICN CCEFFICIENT:
LEETH % SUFF. CEPTD
0.00 100.00 .50
CATE: 25 -JUN
ATTENURTICK COEFFICIENT:
CEERIH % SUFF. CEPTH
6.00 100.00 .50 .
DATE: 21 JUL

ATTENURTION COEFFICIENT:

CEETH % SUFF. CELETH
0.00 100.00 .50
DATE: 23 AUG
ATTENUATION COEFFICIENT:

CEETE $ SURF. CEPTH
0.00 100.00 .50
CATE: 15 SEP

ETTENUATION CCEFFICIENT:

CEER1IL % SUFF. CEP1H
0.00 100.00 .50
CATE: 25 CCT
PTTENUERTION CCEFFICIENT:

LEFTE % SUFF. CEPTH
0.00 100.00 .50

1.11

- SUFPF.
52,77

1.08

¥ SUFF.
46 .79

.94

¥ SUFF.
55.74

.90

¥ EUFF.
61.91

.83

% SUERF.
62.9¢8

1.14

% SUFRF.
38.57

LEPTP
1.00

CEPTH
1.00

DEPTH
1.00

CEPTH
1.00

CEPTH
1.C0

CEPTH
1.00

26

TIME :

F**2;

$ SUFF.

29.65
TIME:
Pr*2.

¥ SUFF.

27 .08

TINE:
F**2:

% SUFRF.

32.16€
TIME:
P** 2.

¢ EUFF.

36.47
TIME:
R**2:

% SUFF.

39,53
TIME:
R**2.

% SUFF.
20.92

1015 RCUFE

. 9971
CEPTF & SUFF.
2.00 10.67

0920 HOULFES

. 2622
CEFTF % SUFF.
2.00 8.93
1115 HOURE
. 9947
CEFTIH % SUFF.
2.00 13.29

0930 ROUFE

.997¢8
CEFTE & SUFF.
2.00 15.27

1545 HOUPRE

. 5987
DEPTH % SUFF,
2.00 18.G¢

0950 BCUFC

. 5834
DEPIY % EUFF.
2.00 7.€2

DEFTE

CEPTH
3.00

DEFTH
3.00

DEFTH
3.00

DEFTE
3.00

CEFTYE
3.00

SUFF ,

SUFF .
3.72

SUPF .
5.85

SUPF,
6.78

SUFF.
€.11

SUFF .
2.8¢



LAKE 629

CITE: 26 MAY

ATIENUATION COEFFICIENT: .65
CIETE % SULF. CEETE % SUFF.
0.00 100.00 .50  60.70
4.00 6.26 5.00 3,17
9.00 .26 10.00 .14
CATE: € JuL

ATTENUATION COEFFICIENT: .66
CEETH % SUFRF. CEPTH % SURF.
0.00 100.00 .50  69.48
4.00 6.75 5.00 3.47
CATE: 17 FUG

ATTENUATION COEFFICIENT: .75
LEETE % SUFF. DEPTH % SUFRF.
0.00 100.G0 .50 59.83
4.00 5.74 5.00 2.87
9.00 .06

DATE: 29 SEP

ATTENUATION COEFFICIENT: .62
CEPTH % SUERF. CEPTH % SURF.
0.00 10¢. 00 .50  57.43
4.00 5,74 5.00 3,02
9.00 .29 10.00 .16

CEPTI
1.00
6.00

DEPTH
1.00
6.00

DEPTH
1.00
6.00

" DEPTH

1.00
6.00

27

TINME:
R**2:

% SURF.
42,02
1.70

TINE:
R**2;

% SURF.
44,67
1.89

TIME:
R**2;

% SURF.
43,08
1.39

TINME:
R**2:

¥ SURF.
37.52
1.68

1125 NCUFS

. 9592
CEPTH % SUERF.
2.00 23.34
7.00 .89

1110 PCUFE

. 9982
CEPTH % SURF.
2.00 22.33
7.00 L83

1010 ECUERS

.9883
DEPTHI ¢ SURF.
2,00 21.54
7.00 .73

1010 HOUFS

. 9972
DEPTH % SURF.
2.00 19.14
7.00 . 96

CEPTH
3.00
£.00

CEPTE
3.00

DEFTH
3.00
8.00

CEPTH
3.00
8.00

t SURF.
12.14
.49

% SUFF.
11.¢1

$ SULF.
10.89
.31

% SUTF.
10. 45
.52



LAKE 661

CATE: 20 FAY

ETLENUATICN COEFEICIENT: 2,15
CEE1LE
0.060

% EUTF. CEFTH & SUFF.
100.00 .25 42.8¢

CATL: 295 JUN
ATTERNURTICN CCEFFICIENT: 2.57

CEFTII % SUFF. CEPIBN % SUFF.
0.00 100.00 .25 45.64
CATE: 20 JUL

PTTENUATION CCEFFICIENT: 3.13

CEFIE % SUFF. CEPTE % SUFF.
0.00 100.00 .25 32.07
CATE: 11 AUG
PTTENUPTION CCEFFICIENT: 2,97

CEE1H % SUFF. CEFPTH % SUFF.
6.00 100.00 .25 23.77
CATE: 13 €EP

ATﬂENUATICN CCEFFICIENT: 3.31

CEPTE % SUFF. CEFTIE ¢ SUFF.
0.00 100.00 .25 36.€1
CATE: 13 CC1

F1LIENUATICN COEFFICIENT: 2.81

CEF1E % SULE. CEERTE
C.00 10C.00 .25

% SUEF.
43.65

DEPTE
.50

LEPTH
.50

DEPTH
.50

CEPTH
© .50

CEETE
.50

CEFTE
.50

28

TIME:

CE30 HCUFCE
F**2: . 9640
8 CUFF. DEPTE % SUFF.
30.37 .75 18,76
TIME: 1525 FCUF€
R**2: .¢€3¢
% SUFF. DEPTF & EUFF.
27.€7
TIKE: 0805 HOUFE
F**2: . 2741
% SUFF. DEPTH % SUFF.
16.72 .75 9.16
TIME: 1720 NOUFRS
R**2: L8991
¥ SUFF, CEPTE & SUFF.
l4.¢68 .75 9.69
TINFE: 1155 RCUFE
R**2: . %857
¥ SUTFF. DEFTE % SUFE.
1¢.14
TIVE: 1330 ECUTFE
[**2: LEBCY
¥ SUFE. CEETE % SUFF.
24.50

CEPTR

CEFTH

CEPTE

CFPTH

EFETH

CEFRTI

%

SUFF.

SUTF .

SUFF.

SUTF.

SUTF,

SUTF.
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APPENDIX 2

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

Each attenuation coefficient (K) is the negative slope of a regression
of the natural 1ogar1thm of the percent surface light on depth. The solid
line represents this. regression and is an estimate of the percent surface
light at depth, based on K. It has been drawn through 100% at 0 depth because

this irradiance-depth relationship is fixed by definition.
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