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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 
p. 

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. Fi she Aquat. Sci. 411: i v + 63 
p. 

Nous avons mesure periodiquement, au cours de la saison sans glace de 
l'annee 1982, les profils de profondeur de la radiation photosynthetique dans 
dix-neuf bassins des lacs situees dans la Region des Lacs Experimentaux. Nous 
avons etabli des tables de ces donnees et nous avons figure graphiquement les 
emissions de radiations face a la profondeur. A partir de ces donnees, nous 
avons calcule les coefficients moyens d,attenuation. 

Mots-cles: penetration de la lumiere; transparence de l'eau; donnees limnolo
giques. 



I NT~ODUCTl ON 

This report presents irradiance versus 
depth data collected during 1982 for selected 
basins \~ithin 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 defi ned as photosynthet i
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, 
1980; Shearer and DeBruyn 1981, 1982). A bri ef 
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 IOOni
tored in ni neteen 1 ake basins duri ng the i ce
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 Inonthly. Lakes 93, 111 and 629 were sur
veyed on only a few occas ions 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). 

All profiling was carried out using a Li
Cor Lr-192S cosine-response underwater quantum 
sensor and Ll-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 ilT'll1er
sion factor. Care was taken to avoid either 
shadi ng or refl ect ions from the boat. Under
water readings were taken at 0.5 meter depth 
(somet i mes a 1 so at 0.25 m) and then at 1 meter 
i nterva 1 s from 1.0 meter depth until the under
water read i ng had dropped to 1 ess than 0.5% of 
the corrected surface value (or unti 1 bottom 'llas 
reached). 

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

The tlrofiles includerl iOl ti ',is rep ort dre 
presented in two forms. A'ppendix 1 1 ists the 
,lIeasured val ues of irradiance verSllS depth. The 
underwater irradiance values have been converted 
to percentages of the coincident surface ir
radiance. Appendix 2 presents plots of these 
data along \~ith fitted slopes calculated from 
the data. In both appendices the data are 
grouped by lake basin and listed chronologi
cally. 
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APPENDIX 1 

This appendix lists the data for vertical light attenuation profiles 

taken at the ELA during 1982. 

All times are local, i.e. Central Daylight Time (COT). 

Each attenuation coefficient is the negative slope of a linear 

regression of the natural 

depth. R**2 (or r2) is 

1 ogari thm of the percent surface i rradi ance on 

a measure of the goodness of fi t of the above 

regression, wherein 1.00 would represent a ' perfect fit. 

The depths are in rreters. I rradi ance va 1 ues are actual, rather than 

fitted, and are given as percentages of the surface value (corrected for 

i~nersion effect). 
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LAKE 93 

Cl-'I f: 26 t-:Jl Y TH'E: 1155 HCU FS 
Jl.T'lEKUJlTIOlli COEfFICIENT: .93 F* * 2: .9962 

[EF'll) % St! r:f • DEPTfI % SURf. CfPn: % SURf. DEPTI, % S{JFf • DEFTI; !t f'U FF • 
0.00 100.0C .50 56.11 1. CO 36. 01 2.00 17.34 3.00 7.71 
4. 00 3. Ie 5.00 1. 18 6.00 .44 7.00 .16 8.00 . as 

C}"l [ : 8 J l'L 'II H': 1145 nClI r ~ 
p. 'I 'I ETU Jl. 'II ON CCEFFICIEN'I : .92 R* * 2: . ~930 

[fF'II; % SUrF • DEPTIJ % SUH. eEP'lll % surF. DEPTE % S U f-F • r EP'I I: ~ [UfF . 
G.OO 10C.eo .50 58.07 1. 00 35.73 2.00 H.53 3.00 7.41 
4.00 3. 31 5.0CJ 1. 07 6.00 .30 

U'IE: 17 AuG 'II I-T: 1040 HCUF[ 
A'I'I El:UJlTIO, COFFfICIEN'I: .90 P* * 2: .996 7 

[ EF'I!: % SU~F . C·EPTE % SU f;F • o EP'IlJ % SURF. DEFTII % SURF. [ fFTIl !/; [ ·u rF. 
0.00 100.00 .50 57.14 1. 00 35.43 2.00 16.00 3.00 7.14 
4. 00 2.8 E 5.00 .91 
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LAKE 111 

N·TE: 26 r.' {I Y TI r~E : 1015 HOCFS 
?TTENU?TION COEF FI CI ENT: .56 Il**2: . S9 57 

UF'n: % SUrf. DfP'! E % SURF. CEF-TI1 % SU F.F . DEP'IH % SU f,F • DF F'I H % SUFF. 
0.00 100.00 .50 65.78 1. 00 45.07 2.00 21. 93 3.00 12.43 
4.00 6.82 5.00 3;£14 6.00 2.29 7.00 1. 32 8.00 .79 
9.00 .46 10.00 .29 11. 00 .18 12.00 .11 

CA'! E: 8 JUL TIr.'E: 0945 HOUPS 
AT'! El\UATION COEFFICIENT: .65 R** 2: .9947 

CEPTI' % SURF. DEPnl % SURF. D EP,!'Il % SURF. CEP,!'fJ % ~UFF • DEF'I11 % serF. 
0.00 100. 00 .50 62.62 1. 00 42.58 2.00 19.41 3.00 10.02 
4.00 4.76 5.00 2.63 6.00 1. 38 7.00 .83 E.OO .48 
9.00 .28 

D?T r : 17 AUC 'II 1-'E: 0935 BOUFf 
{IT'! El\UATION COEF FI CI ENT: .75 R** 2: .9835 

CEFH! % SUH. CEPTH % SURF. DEPTH % SURF. DEPTH % surF. DEyTE t, surF. 
0.00 10 O. 00 .50 63.03 1. 00 41. eo 2.00 19.91 3.00 9.95 
4.00 5.57 5.00 3.02 6.00 1. 55 7.00 .72 8.00 . 31 
9.00 .06 

CA'!'E: 29 SEP 'fI r-:E : 0940 EOUF8 
P.T'! ENUATION COEFFICIENT: .63 R** 2: .9954 

CEP'!i' % SUFF. DEPTH % SURF. DEPTH % SURF. DEPTH % SURF. DEFTH % surF. 
0.00 100.00 .50 66.00 1. 00 41. 00 2.00 19.40 3.00 9.40 
4.00 5.30 5.00 2.96 6.00 1.72 7.00 .94 8.00 .54 
9.00 .29 10.00 .17 
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LAKE 114 

DJ'Tf.: 4 Ml,y TIn: 0825 flCU F S 
A'ITEt--UATlor; CCEFFICIE:NT: 1.01 r** 2 : .9835 

DEPTI) % SUFF. DEPTh % SURF. DEPTH % SUFF. CEP'I'fi % SUPF. DFP'I'IJ % SUfF. 
0.00 100.0C .50 45.10 1. OC 23.65 2.00 8.0E 3.00 3.42 
4.00 1. 66 

Cl'.TE: : 20 ~~l', Y TI ~'E : 0945 HCUf.S 
IITTE:I\UIITION CCEFFICIENT: .91 F**2: .9668 

GEP'n) % SURF. DEPTI! % SUBF. DEPTH % SURF. [,EFTH % SUFF. CEP'TIi % SUPF. 
0.00 1 DC .00 .50 40.07 1. 00 21. 29 2.00 8.52 3.00 4.26 
4.00 2.24 

DATE: 4 JUN TU:E: 0840 HOUFS 
A'I'l' Et--UATICN COEFFICIENT: .82 F**2: .9601 

DEFT!] % SURF. DEP'nl % SURF. DEPHI % SURF. CEP'I' 1l % SUPF. DEPTH % SUFF . 
0.00 100.00 .50 37.50 1. 00 22.13 2.00 10.94 3.00 5.47 
4 .00 2.99 

DATC: 21 JUN TU1E: 0930 liOUFS 
IITTEl\UATION COEFFICIEN'I' : .71 F**2: .9476 

DEPTI; % SURF. DEPTfl % SURF. DEPTH % SUFF. CEPTI' % SUFF. DEP'I'P % SUf.F. 
0.00 100.00 .50 45.96 1. 00 25.64 2.00 13.06 3.00 8.08 
4.00 5.03 

IJII,TE: 1 JL'L THolE: 1540 IIOUFS 
A'I''I'ENUA'll ON COEFFICIENT: .65 F** 2: .9996 

LEP'IH % SU FL C E P'I'1i % SUPF. CEPTIl % SU F.F. IJ[P'IP. % StiFF . [,EP'I I: % SUFF . 
0.00 100.00 .50 70.00 1. 00 49.00 2.00 26.13 3.00 13.63 
4.00 7.19 

DIITE: 16 JUL TI~m: 0955 HOUFS 
ATT [NUA'll 01\ COEFFICIENT: .91 P** 2: .9957 

CEP'Ill % SUPF. DEPTH % SUF.F. DEP'IH % SUFF. DEPTB % SUrf . DEPTH % SUH. 
0.00 100.00 .50 53.60 1. 00 31. 00 2.00 13.24 3.00 5.89 
4.00 2.39 

DATE: 4 AUG TIr-E: 1020 POUPS 
A'I'IENUATION COEFFICIENT: .78 R** 2: .9829 

CEP'IH % SURF. DEPTH % SURF. DEPTfJ % SURF. DEP'IH % SL' FF . DEPTH % SUrf . 
0.00 100.00 .50 48.24 1. 00 29.48 2.00 14.61 3.00 7.37 
4.00 3.75 

DII,Tl:: : 16 AUG TIME: 0825 ROUFS 
j \ 'I TENU JI.'II ON COEFfICIEl\iT: .94 R** 2: .9797 

DEF'IH % SURF. DEP'nJ % SUPF. DEPTII % SUFF. DEPT!l % SUFF. DEPTH % SUPF. 
0.00 100.00 .50 43.55 1.00 22.11 2.00 9.41 3.00 4.41 
4.00 1. 98 

DATE: 28 AUG TI/o',E: 1125 J10UPS 
A'I'IENUATION COEFFICIENT: .72 F** 2: .9726 

DEP'IH % SUPF. DEPTH % SURF. DEPTH % SURF. DEPTE % SU FF . DEPTH % SurF. 
0.00 100.00 .50 47.29 1. 00 29.64 2.00 15.13 3.00 8.36 
4.00 4.73 
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LAKE 114 

DJlTE: 13 SEP TH'F: 0840 HOU rs 
AT'! CNUATIOt\ COEFFICIENT: .81 R** 2: .9765 

DEF'T1l % SURF. DEPTH % SUPF. D.E:PTIJ % SURF. DEPTI! % SUFF. DfP'flJ % SUH. 
0.00 100.00 .50 48.73 1. 00 27.07 2.00 12.32 3.00 6.36 
4.0G 3.45 

GATE: 27 SEP 'II ~1E : 0950 IlCU FS 
Al'TEt-<UA'I'ION CCEFFICIENT: .67 R** 2: .9892 

CEPHi % SURF. DEPTH % SURF. DEPTH % SURF. DEPTH % SUEF. DEP'!'1l % SUPF. 
0.00 100.00 .50 60.91 1.00 41. 24 2.00 19.84 3.00 11.31 
4.00 6.67 

DATE: 11 OCT TH:,E: 0910 flOU FS 
ATTENUATION COEFFICIENT: .77 F* * 2: .9877 

DEPTI] % SURF. DEPTl] % SURF. DEPTH % SURF. DEPTH % SUFF. DEPTI' % SUH. 
0.00 100.00 .50 55.83 1.00 33.50 2.00 15.45 3.0G 7.91 
4.00 4.28 

DATE: 26 OCT TIME: 0920 HOUPS 
ATTENUATION COEFFICIENT: .71 F** 2 : .9882 

DEPTII % SURF. DEPTH % SURF. DEPTH % SURF. DE'PTF % SUFF. DFPTll % SUFF. 
0.00 100.00 .50 69.96 1.00 40.81 2.00 18.89 3.00 10.35 
4.00 6.·13 
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LAKE 222 

DATE:: 13 t-1AY TIME: 1645 nOll FE 
A'I'I ENUl\TI ON COEFFICIENT: 1. 4 5 F** 2 : .9944 

DEPTH % SURF. DEP'lH % SURF. DEPTI] % SURF. CfPTH % SURF. E E F'Ill % f LJ FF. 
0.00 100.00 .50 32.89 1. 00 15.04 2.00 3.64 3.00 1.10 
4.00 .24 

EP,TE: 15 JUN TIME: 0920 Hours 
ATTENUATION COEFFICIENT: 1. 24 P** 2 : .9973 

DEPTH % SURF. DEPH! % SUrF. CEP'l'H % SURF. CEPT}-l % SURF. CEPTfl % SUrf. 
0.00 100.00 .50 40.32 1. 00 21.09 2.00 5.83 3.00 1. 92 
4.00 .61 5.00 .16 

DATE: 12 JUL TIME: 0855 HOUFS 
ATTENUATION COEFFICIENT: 1. 35 R**2: .9968 

DEPTH % SURF. DEPTH % SURF. DEPTII % SUPF. DEPTH % SUPF. DEPTIl % SlJ PF . 
0.00 100.00 .50 40.85 1. 00 17.49 2.00 4.82 3.00 1.31 
4.00 .43 5.00 .09 

DA'rE: 6 AUG TIME: 1600 HOURS 
A'lTENUATION COEFFICIENT: 1. 58 R** 2: .9511 

DEPTH % SURF. DEPTH % SURF. DEPTH % SURF. DEPTH % SURF. DEPTH % SURF. 
0.00 100;00 .50 41. 66 1. 00 18.58 2.00 5.41 3.00 1. 80 
4.00 .53 5.00 .01 

DATE: 3 SEP TItlE: 1015 HOURS 
ATTENUATION coeFFICIENT: 1. 62 R* *2: .9711 

DEPTH % SURF. DEPTH % SURF. DEPTH % SURF. DEPTH % SUPF. DEPTH % SU PF. 
0.00 100.00 .50 39.28 1. 00 18.48 2.00 4.85 3.00 1. 33 
4.00 .36 5.00 .01 

DATE: 12 OCT TH'E: 1025 HOURS 
ATTENUATION COEFFICIENT: 1.80 R**2 : .9931 

DEPTH % SURF. DEPTH % SURF. DEPTH % SURF. DEP'fH % SUFF. DEPTH % SUPF. 
0.00 100 .00 .50 26.29 1. 00 10.09 2.00 2.17 3.00 .47 
4.00 .05 
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LAKE 223 

DATE: 5 ~lAY TIME: 0845 HOURS 
ATTENUATION COEFFICIENT: .47 1'**2 : .9967 

DEPTH % SURF. DEPTH % SUFI". DEPTH % SURF. DEPTH % SURF. DEPTII % SUFF. 
0.00 100.00 .50 68.43 1.00 52.74 2.00 31. 36 3.00 19.67 
4.00 13.11 5.00 8.41 · 6.00 5.36 7.00 3.54 B.OO 2.31 
9.00 1. 4 0 10.00 .86 11. 00 .50 12.0U .23 

DATE : 20 MAY THIE: 1105 HOURS 
ATTENUATION COEFFICIENT: .45 R** 2: .9938 

DEPTH % SURF. DEPTH % SURF. DEPTH % SURF. DEPTH % SURF. DEPTH % SURF. 
0.00 100 .00 .50 78.55 1. 00 58.91 2.00 39.28 3.00 26. 'l2 
4.00 17.33 5.00 11. 21 6.00 7.39 7.00 4.97 8.00 3.35 
9.00 2.29 10.00 1. 37 11. 00 .88 12.00 .44 13.00 .20 

DATE: 4 JUN TIME: 1130 HOURS 
ATTENUATION COEFFICIENT: .45 R**2 : .9692 

DEPTH % SURF'. DEPTH % SURF. DEPTH % SURF. DEPTH % SU RF' . DEPTH % SU PF . 
0.00 100.00 .50 82.60 1.00 68.84 2.UO 48.18 3.00 34.42 
4.00 24.78 5.00 18.17 6.00 12.30 7.00 8.26 8.00 5.23 
9.00 3.17 10.00 1. 92 11 .00 1. 08 12.00 .45 13.00 .16 

DATE : 25 JUN TUIE: 1025 HOURS 
~TTENUATION COEFFICIENT: . . 40 R**2 : .9228 

DEPTII % SURF. DEPTH % SURF. DEPTH % SURF. DEPTH % SURF. DEPTH % SUFF . 
0.00 100 .00 .50 86.19 1. 00 74.38 2.00 59.03 3.00 44.86 
4.00 34.24 5.00 28.33 6.00 19.24 7.00 14.64 8.00 10.51 
9.00 7.20 10.00 4.60 11. 00 2.01 12.00 .63 13.00 .26 

DATE: 14 JUL TIME: 0835 110 URS 
ATTENUATION COEFFICIENT: .50 R** 2: .8788 

DEPTH % SURF. DEPTH % SURF. DEPTH % SURF. DEPTH % SURF. DEP'lH % SURF. 
0.00 100.00 .50 70.75 1. 00 54.67 2.00 40.02 3.00 31. 80 
4.00 22.87 5.00 16.26 6.00 10.72 7.00 7.50 8.0U 5.04 
9.00 3.32 10.00 2.07 11.00 .92 12.00 .44 13.00 .02 

DATE: 28 JUL TIME: 0945 HOURS 
ATTENUATION COEFFICIENT: .56 R** 2 : .9299 

DEPTH % SURF. DEPTH % SURF. DEPTH % SURF. DEPTH % SURF. DEPTH % SU FE' . 
0.00 100.00 .50 73.70 1. 00 62.31 2.00 47.57 3.00 34.04 
4.00 24.66 5.00 18.36 6.00 11.93 7.00 6.50 8 . 00 4.33 
9.00 2.41 10.00 1. 23 11.00 .27 12.00 .09 13.00 .03 

DATE: 10 AUG TIME: 0845 HOURS 
ATTENUATION COEFFICIENT: .63 1'**2: .9644 

DEP'fll % SURF. DEPTH % SURF. DEPTH % SURF. DEPTH % SURF. DEPTH % SURF. 
0.00 100.00 .50 80.40 1.00 56.95 2.00 32.83 3.00 22.33 
4.00 14.52 5.00 9.38 6.00 6.25 7.00 3.51 8.00 1. 62 
9.00 .85 10.00 .23 11.00 .09 12.00 .03 

DATE: 24 AUG TIt-'E: 0925 HOURS 
ATTENUATION COEFFICIENT: .73 R** 2 : .7812 

DEP'fH % SURF. DEPTH % SURF. DEPTH % SURF. DEPTH % SURF. DEPTH % SU RF' . 
0.00 100 .00 .50 62.63 1. 00 43.70 2.00 28.55 3.00 20.68 
4.00 14.42 5.00 9.23 6.00 6.23 7.00 2.88 8.00 1. 40 
9.00 .55 10.00 .00 
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LAKE 223 

DA ;fE: 3 SEP 1'I~lE: 0945 HOURS 
ATTeNUATION COEFFICIENT: .60 R* * 2: .9883 

DCPTII % SURF. DEPTH . % SURF. DEPTH % SUFF. DEI?TH % SURF. DEPTH % SUrF. 
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 HOUPS 
ATTENUATION COEFFICIENT: .61 R* *·2: .9787 

DEPTH % SURF. DEPTH % SURF. DEPTH % SURF. DEPTH % SURF. DEPTH % SU P-F . 
0.00 100.00 .50 63.28 1.00 52.11 2.00 29.22 3.00 16.94 
4.00 9.63 5.00 5.58 6.00 3.37 7.00 2.03 8.00 1. 23 
9.00 .66 10.00 .20 11. 0 0 .05 

DAT8: 29 SEP TIME: 1415 HOURS 
ATTENUATION COEFFICIENT: .70 R**2 : .9518 

D I::PT II % SURF. DEPTH % SURF. DEPTH % SURF. DEPTH % SURF. DEP'Ifl % surF. 
0.00 100.00 .50 63.98 l.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 loll 8.00 .65 
9.00 .37 10.00 .21 11.00 .06 12.00 .00 

DATE: 12 OCT TU1E: 0905 HOURS 
ATTENUATION COEFFICIENT: .70 R* *2: .9962 

DEPTH % SURF. DEPTH % SURF. DEPTH % SURF. DEPTH % SURF. DEPTH % SU FF' . 
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. 0 (J .31 
9.00 .13 

DATE: 25 OCT '1' I ME: 1505 HOURS 
ATTENUATION COEFFICIENT: .66 R* * 2 : .9954 

DEPTH % SURF. DEPTH % SURF. DEP'l'H % 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 
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LAKE 224 

DA TE: 13 MAY TI~\E : 1405 HOURS 
ATTENUATION COEFFICIENT: .27 R** 2: .9966 

DEPTII % SURF. DEPTH % SURF. DEPTH % SURF. DEPTH % SURF. DEPTH % SURF. 
0.00 100.00 .50 68.91 1.00 55.51 2.00 43.26 3.00 36.75 
4.00 30.63 5.00 24.69 6.00 19.33 7.00 15.12 8.00 11. 56 
9.00 8.61 10.00 6.36 11. 00 4.71 12.00 3.52 13.00 2.60 

14.00 1. 97 15.00 1. 49 16.00 1.10 17.00 .84 18.00 .65 
19.00 .48 

DATE: 27 MAY 'I'IME: 1115 HOURS 
ATTENUATION COEFFICIENT: .27 R** 2: .9974 

DEPTH % SURF. DEPTH % SURF. DEPTH %. SURF. DEPTH % SURF. DEPTH % SURF. 
0.00 100.00 .50 85.04 1. 00 72.15 2.00 56.69 3.00 43.81 
4.00 34.02 5.00 27.62 6.00 21.13 7.00 17.21 8.00 13.30 
9.00 10.20 10.00 7.73 11.00 5.&8 12.00 4.23 13 .00 3.04 

14.00 2.24 15.00 1. 63 16.00 1.21 17.00 .91 18.00 .69 
19.00 .54 

DATE: 25 JUN TIME: 1000 HOURS 
ATTENUATION COEFFICIENT: .27 R**2 : .9973 

DEPTH % SUBF. DEPTH % SURF. DEPTH % SURF. DEPTH % SURF. DEPT[l % SU RF. 
0.00 100.00 .50 93.06 1.00 74.44 2.00 55.83 3.00 43.43 
4.00 35.11 5.00 27.79 6.00 21.59 7.00 16.75 8.00 12.90 
9.00 10.30 10.00 7.94 11 .00 6.08 12.00 4.59 13 .00 3.57 

14.00 2.63 15.00 1. 95 16.00 1. 38 17.00 1. 01 18.00 .73 
19.00 .54 

DATE : 21 JUL T H1E: 1625 HOURS 
ATTENUATION COEFFICIENT: .28 R** 2: .9988 

DEPTH % SURF. DEPTH % SURF. DEPTH % SURF'. DEPTII % SURF. DEPTH % SU PF' . 
0.00 100.00 .50 82.55 1.00 67.85 2.00 50.89 3.00 36.75 
4.00 29.17 5.00 22.16 6.00 17.19 7.00 12.89 8.00 10.29 
9.00 7.63 10.00 5.99 11.00 4.60 12.00 3.60 13 .00 2.74 

14.00 2.07 15.00 1. 52 16.00 1.12 17.00 .83 18.00 .61 
19.00 .42 

DATE: 10 AUG TI~E: 0935 HOURS 
ATTENUATION COEFFICIENT: .30 R"'* 2: .9980 

DEPTH % SURF. DEPTH % SI.! RF. DePTH % SURF. DEPTH % SURF'. DEPTH % SURF. 
0.00 100.00 .50 81.84 1.00 - 65.80 2.00 52.16 3.00 37.71 
4.00 29.69 5.00 22.95' 6.00 16.69 7.00 12.84 8.00 9.55 
9.00 7.29 10.00 5.41 11. 00 4.35 12.00 3.24 13 .00 2.34 

14.00 1. 64 15.00 1.17 16.00 .85 17.00 .59 18.00 .43 
19.00 .30 

DATE: 3 SEP TH1E: 0920 HOURS 
ATTENUATION COEF'FICIENT: .31 R**2 : .9954 

DEPTH % SURF. DEPTH % SURF. DEPTII % SURF. DEPTH % SURF. DEPTH % SU Rf' . 
0.00 100 .00 .50 69.54 1.00 56.50 2.00 42.01 3.00 32.59 
4.00 22.45 5.00 17.30 6.00 13.47 7.00 11.01 8.00 8.84 
9.00 6.52 10.00 4.71 11. 00 3.55 12.00 2.67 13.00 1. 85 

14.00 1. 31 15.00 .90 16.00 .62 17.00 .43 18.00 .30 
19.00 .21 

DATE: 12 OCT TIME: 0945 HOURS 
ATTENUATION COEFFICIENT: .27 R**2: .9853 

DEPTH % SURF. DEPTH % SURF. DEPTH - % SURF. DEPTH % SURF. DEPTH % SURF. 
0.00 100.00 .50 69.51 1. 00 51. 9 3 2.00 40.20 3.00 33.67 
4.00 27.30 5.00 21.61 6.00 17.09 7.00 13.40 8.00 10.72 
9.00 8.30 10.00 6.62 11.00 5.21 12.00 4.10 13.00 3.22 

14.00 2.50 15.00 1. 76 16.00 1.17 17.00 .79 18.00 .50 
19.00 .28 
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LAKE 226 NE 

DATE: 6 HAY TIME: 1020 HOURS 
ATTENUATION COEFFICIENT: .65 R** 2: .9975 

, 
DEPTH % SURF. DEPTH -% SURF. DEP'I'H %' SURF. DEPTII % SURF. DEPTH % SUPF. 

0.00 100.00 .50 62.98 1.00 40.20 2.00 21. 31 3.00 10.45 
4.00 5.23 5.00 2.69 6.00 1. 49 7.00 .85 8.00 .47 
9.00 .26 10 . 00 .13 

DA'I'E : 28 MAY THIE: 1145 HOURS 
ATTENUATION COEFFICIENT: .70 R**2 : .9996 

DEPTH % SURF. DEPTH % SURF. DEPTH % SURF. DEPTH % SURF. DEPTH % SU PF. 
0.00 100.00 .50 67.00 1. 00 42.59 2.00 23.45 3.00 11.87 
4.00 5.84 5.00 2.78 6.'00 1. 48 7 .00 .69 8.00 .34 
9.00 .18 

Dl\TE: 25 JUN TIHE: 1130 HOURS 
ATTENUATION COEFFICIENT: .71 R** 2: .9984 

DEPTH % SURF. DEPTIl % SURF. DEPTH % SURF. DEPTH % SURF. DEP'l'H % SUPF. 
0.00 100.00 .50 68.91 1.00 48.81 2.00 26.80 3.00 14.26 
4.00 6.99 5 .00 3.52 6.00 1. 64 7.00 .75 8.00 .33 
9.00 .17 

Dl\TE: 21 JUL TIME: 1545 HOURS 
ATTENUATION COEFFICIENT: .77 R* * 2: .9993 

DEPTH '% SURF. DEPTH % SURF. DEPTH % SURF. DEPTH -% SURF. DEPTH % SU FF . 
0.00 100.00 .50 62.25 1. 00 42.20 2.00 20.89 3.00 10.23 
4.00 4.71 5.00 2.24 6.00 1.03 7.00 .44 8.00 .18 
9.00 .10 

DATE: 26 AUG TIM~: 1050 HOURS 
ATTENUATION COEFFICIENT: .73 R**2: .9860 

DEPTH % SUHF. DEPTII % SURF. DEPTll % SURF. DEP'lH % SURF. DEPTH % SU RF. 
0.00 100.00 .50 57.43 1. 00 35.99 2.00 19.40 3.00 10.97 
4.00 6.38 5.00 3.47 6.00 1. 76 7.00 .74 8.00 .24 
9.00 .08 

DATE: 21 SEP TI ME: 1105 HOURS 
ATTENUATION COEFFICIENT: .75 R** 2 : .9081 

DEPTH % SURF. DEPTH % SURF. DEPTH % SURF. DEPTH % SURF. DEPTH % SUPF. 
0.00 100.00 .50 64.52 1. 00 45.29 2.00 22.21 3.00 11. 66 
4.00 6.15 5.00 3.40 6.00 1. 80 7.00 .75 8.00 .24 
9.00 .08 

DATE: 25 OCT T Ir~E: 1425 HOURS 
ATTENUATION COEFFICIENT: .85 R* * 2: .9937 

DEPTH % SURF. DEPTH % SURF. DEPTH % SURF. DEPTH % SURF. DEPTH % SURF. 
0.00 100 .00 .50 48.10 1.00 27.49 2.00 10.48 3.00 4.29 
4.00 1. 89 5.00 .84 6.00 .40 7.00 .19 8.00 .09 
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LAKE 226 S~~ 

DATE: 6 MAY TIME: 1000 HOURS 
ATTENUATION COEFFICIENT: .68 R** 2: .9981 

DEPTH % SURF. DEPTH % SURF. DEPTH % SURF. DEPTH % SUFF. IJEPTII % SU f-F . 
0.00 100.00 .50 62.26 1. 00 43.31 2.00 21. 39 3.00 10.42 
4.00 5.48 5.00 3.02 6.00 1. 65 7.00 .9U 3. ·Ou .43 
<; .U() .20 1') • (: i) • lle 

t)f\TC: 28 "'ll Y '1'1 " F:: 1120 g()Ur8 
i".'1'lLt 'Cf,'1IC[, COLFfICIE::l~1': .66 F**2 : .9975 

OfF'IIi % SURF. DEFnl % SURF. DEPTH % SURF. DEPTH % SURF. DEPTH % SU RF. 
0.00 100.00 .50 69.48 1. 00 44.67 2.00 24.32 3.00 12.90 
4.00 6.85 5.00 3.67 6.00 2.18 7.00 1.14 8.00 .56 
9.00 .23 10.00 .11 

DA'l'E: 25 JUN TIME: 1120 HOURS 
ATTENUATION CCEFFICIENT: .71 R* * 2: .9982 

DEPTH % SURF. DEPTII % SURF. DEPTH % SURF. DEPTH % SURF. DEP'!'H % SURF. 
0.00 100.00 .50 69~80 1. 00 48.40 2.00 25.17 3.00 12.94 
4.00 6.57 5.00 3.33 6.00 1. 67 7.00 .83 8.00 .34 
9.00 .15 

DA,!'E: 21 JUL TIME: 1500 HOURS 
ATTENUATION COEFFICIENT: .74 R* * 2: .9979 

DEf'Tll % SURF. DEPTH % SURF. DEPTH % SURF. DEPTH % SURF. DEPTH % SURF. 
0.00 100.00 .50 62.60 1. 00 42.06 2.00 20.05 3.00 9.59 
4.00 4.40 5.00 2.36 6.00 1. 21 7.00 .63 8.00 .27 
9.00 .10 

DATE: 26 AUG TH<lE: H05 HOURS 
ATTE~UATIOK COEFFICIENT: .74 R**2: .9739 

DEPTH % SURF. DEPTH % SURF. DEPTH % SURF. DEPTH % SURF. DEPTH % SURF. 
0.00 100.00 .50 55.48 1.00 36.18 ' 2.00 18.22 3.00 10.45 
4.00 6.16 5.00 3.51 6.00 1. 82 7.00 .80 8.00 .29 
9.00 .05 

DATI~ : 21 SEP TIME: 1055 HOURS 
ATTENUATION COEFFICIENT: .77 R* * 2: .9756 

DEPTH % SURF. DEPTH % SURF. DEPTH % SURF. DEPTH % SURF. DEPTH % SURF. 
0.00 100 .00 .50 64.47 1.00 45.51 2.00 22.75 3.00 12.26 
4.00 6.64 5.00 3.64 6.00 1. 98 7.00 .72 8.00 .25 
9.00 .05 

DATE: 25 OCT TIME: 1415 HOURS 
ATTENUATION COEFFICIENT: .85 R* * 2: .9952 

DEPTH % SURF. DEPTH % SURF. DEPTH % SURF. DEPTH % SURF. DEPTH % SURF. 
0.00 100.00 .50 49.33 1.00 30.42 2.00 10.85 3.00 4.60 
4.00 2.06 5.00 .92 6.00 .42 7.00 .20 8.00 .09 
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LAKE 227 

DATE: 5 MAY TIME: 0950 HOURS 
ATTENUATION COEFFICIENT: 1. 28 R**2 : .9963 

DEPTH % SURF. DEPTII % SURF. DEPTH % SURF. DEPTH % SUIlF. DEPTH % SURF. 
0.00 100.00 .50 41. 78 1.00 20.17 2.00 5.04 3.00 1. 58 
4.00 .48 5.00 .15 

DATE : -17 MAY TIME: 1105 HOURS 
AT'l'ENUATION COEFFICIENT: 1. 28 R* *2 : .9897 

DEPTH % SURF. DEPTH % SURF. DEPTH % SURF. DEPTH % SURF. DEPTH % SURF. 
0.00 100.00 .50 35.67 1. 00 15.42 2.00 4.05 3.00 1.21 
4.00 .41 5.00 .14 

DATE: 4 JUN TIME: 1050 HOURS 
ATTENUATION COEFFICIENT: 1. 59 R**2: .9938 

DEPTH % SURF. DEPTH % SURF. DEPTH % SURF. DEPTH % SURF. DEPTH % SURF. 
0.00 100.00 .50 39.88 1.00 19.67 2.00 4.47 3.00 .55 
4. 00 .13 5.00 .05 

DATE: 15 JUN TH1E: 1040 HOUIlS 
ATTENUATION COEFFICIENT: 1. 42 R**2 : .9873 

DEPTH % SURF. DEPTH % SURF. DEPTH % SURF. DEPTH % SURF. DEPTI! % SURF. 
0.00 100.00 .50 51. 97 1.00 28.84 2.00 9.27 3.00 2.10 
4.00 .28 

DATE: 29 JUN TIME: 0955 HOURS 
ATTENUATION COEFFICIENT: 1. 47 R* *2: .9937 

DEPTH % SURF. DEPTH % SURF. DEPTH % SURF. DEPTH % SURF. DEPTH % SURF. 
0.00 100.00 .50 49.76 1. 00 25.44 2.00 7.86 3.00 2.01 
4. a a .26 5.00 .07 

DATE: : 12 JUL THJE: 0955 HOURS 
ATTENUATION COEFFICIENT: 1. 65 R** 2: .9916 

DEPTH % SURF. DEPTH % SURF. DEPTH % SURF. DEPTH % SURF. DEPTH % SURF. 
0.00 100.00 .50 32.21 1. 00 11.34 2.00 1. 97 3.00 .59 
4.00 .11 

DATE: 21 JUL TIME: 1150 HOURS 
ATTENUATION COEFFICIENT: 1. 97 1<**2 : .9584 

DEPTH % SURF. DEPTH % SURF. DEPTH % SURF. DEPTH % SURF. DEPTH % SUP-F. 
0.00 100.00 .50 20.15 1. 00 4.35 2.00 .41 3.00 .10 
4.00 .04 

DA'rE : 6 AUG TUIE: 1445 HOURS 
ATTENUATION COEFFICIENT: 2.18 R**2 : .9249 

DEPTH % SURF. DEPTH % SURF. DEPTH % SU IlF . DEPTI! % SURF. DEPTH % SUrF. 
0.00 100. 00 .25 22.65 .50 8.49 1. 00 1.05 2.00 .11 
3.00 .04 4.00 .01 

DATE: 22 AUG TIME: 1135 HOURS 
ATTE NUA'l'I ON COEFF ICI ENT: 2.76 R**2 : .9279 

DEPTH % SURF. DEPTH % SURF. DEPTH % SURF. DEPTH % SURF. DEPTH % SURF. 
0.00 100. 00 .25 28.79 .50 10.78 1. 00 1. 57 1. 50 .25 
2.00 .08 3.00 .03 
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LAKE 227 , 

DATE: 3 SEP TH~E: 1110 HOURS 
ATTENUATION COEFFICIENT: 3.08 R**2: .9966 

DEPTH % SURF. DEPTH % SURF. DEPTH % SURF. DEPTH % SURF. DEPTH % SUPF. 
0.00 100.00 .25 34.49 .50 14 .48 1. 00 2.96 1. 50 .58 
2.00 .15 3.00 .01 

DATE: 15 SEP TI!1E: 1610 HOURS 
ATTENUATION COEFFICIENT: 3.10 R* *2: .9971 

CEPTI-I % SURF. DEPTH % SURF. DEPTH % SURF. DEPTH % SURF. DEPTH % SUFF. 
0.00 100.00 .25 27.22 .50 13.26 1. 00 2.88 2.00 .15 
3.00 .01 

DATE: 28 SEP TU1E: 1050 HOURS 
ATTt:NUA'l'ION COEFF ICIEt~T: 1.80 R* * 2 : .9963 

DEPTH % SURF. DEPTH % SURF. DEPTH % SUPF. DEPTH % SURF . . DEPTH % SURF. 
0.00 100.00 .25 46 .61 .50 31. 07 1. 00 11. 65 2.00 2.16 
3.00 .39 

DATE: 13 OCT TIME: 0840 HOURS 
ATTENUATION COEFFICIENT: 1. 69 P* * 2: .9971 

DEP'rH % SURF. DEPTH % SURF. DEPTH % SURF. DEPTH % SURF. DEPTH % SUFF. 
0.00 100.00 .50 34.04 1. 00 13.13 2.00 2.79 3.00 . G 3 
4.00 .09 

DATE: 25 OCT TIr-IE: 1105 HOURS 
A'I'TENUATION COEFF ICI ENT: 1. 84 R** 2: .9944 

DEPTH % SURF. DEPTH % SURF. DEPTH % SURF. DEPTH % SURF. DEPTH % SU PF' . 
0.00 100.00 . 50 26.26 1. 00 8.87 2.00 1. 61 3.00 .27 
4.00 .05 
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LAKE 239 

DATE: 5 MAY Ta:E: 0915 HOURS 
ATTENUATION COEFFICIENT: .58 R**2 : .9891 

DEPTH % SURF. DEPTH % SURF. DEPTH % SURF. DEPTH % SURF. DEPTH % SU IIF . 
0.00 100.00 .50 56.35 1. 0 0 32.94 2.00 17.64 3.00 9.63 
4.00 5.22 5.00 2.88 6.00 1. 77 7.00 .99 8.00 .67 
9.00 .41 10.00 .25 

DATE : 12 ~IAY TI~E: 1055 HOURS 
ATTENUATION COEFFICIENT: .59 R**2 : .9965 

DEPTH % SURF. DEPTH % SURF, DEPTH % SURF. DEPTH % SURF. DEPTH % SURF. 
0.00 100.00 .50 61. 20 1. 00 41.15 2.00 21. 95 3.00 11.92 
4.00 6.28 5.00 3.53 6.00 1. 99 7.00 1.14 8.00 .65 
9.00 .41 10.00 .24 

DATE : 31 MAY T zr.m: 0950 HOUFS 
ATTENUATION COEFFICIENT: .59 R**2: .9939 

DEPTH % SURF. DEPTH % SURF. DEPTI! % SURF. DEPTH % SURF. DE PTf] % SU FF . 
0.00 100.00 .50 54.46 1. 00 34.99 2.00 19.14 3.00 11.35 
4.00 6.34 5.00 3.53 6.00 1. 98 7.00 1.14 8.00 .69 
9.00 .43 

DATE: 15 JUN TIME: 1130 HOURS 
AT1ENUATION COEFFICIENT: .60 R**2 : .9987 

DEPTH % SURF. DEPTH % SURF. DEPTH % SURF. DEPTH % SURF. CEPTH % SURF. 
0.00 100.00 .50 68.85 1. 00 44.36 2.00 26.34 3.00 14.51 
4.00 7.76 5.00 4.25 6.00 2.36 7.00 1. 30 8.00 .67 
9.00 .42 10.00 .25 

DATE : 29 JUN TI~E: 1600 HOURS 
ATTENUATION COEFFICIENT: .61 R**2 : .9993 

DEPTH % SUIlF. DEPTH % SURF. DEPTH % SURF. DEFTH % SURF. DEPTH % SURF. 
0.00 100.00 .50 66.46 1.00 47.17 2.00 25.73 3.00 14.26 
4.00 7.72 5.00 4.23 6.00 2.40 7.00 1. 30 8.00 .64 
9.00 .37 10.00 .23 

DATE: 12 JUL TI~E: 0915 HOURS 
ATTENUATIOK COEFFICIENT: .74 R**2: .9987 

CEPTH % SURf. DEPTIl % SURF. DEPTH % SURF. DEPTH % SURF. DEPTH % SU RF. 
0.00 100.00 .50 58.55 1. 00 36.91 2.00 18.58 3.00 7.99 
4.00 3.84 5.00 1. 9 3 6.00 .93 7.00 .45 8.00 .n 
9.()(1 .17 1. 11 .00 .05 

Dl\'fE: 27 JUL TH1E: 0910 HOURS 
ATTENUATION COEFFICIENT: .67 R** 2: .9934 

DEFTH % SURf. DEPTH % SURF. DEPTH % SURF. DEP'l'[{ % SURF. DEPTH % SURF. 
0.00 100.00 .50 60.30 1. 00 38.86 2.00 17.42 3.00 8.58 
4.00 4.42 5.00 2.41 6.00 1. 26 7.00 .58 8.00 .32 
9.00 .21 10.00 .14 

DATE: 10 AUG THlE: 111Cl HOURS 
ATTENUATION COEFfICIENT: .63 1\**2: .9968 

D£::PTH % SURF. DEPTH % SURF. DEPTH % SURF. DEPTH % SURF. DEPTH % SU FF . 
0.00 100.00 .50 63.81 1.00 40.41 2.00 21. 27 3.00 11.17 
4.00 5.74 5.00 3.19 6.00 1.71 7.00 .90 8.00 .50 
9.00 .30 10.00 .19 
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LAKE 239 

DATE: 16 AUG TH'·E: 1630 HOURS 
ATTENUATION COEFFICIENT: .69 R**2: .9976 

DEPTH % SURF. DEPTH % SURF. DEPTH % SURF. DEPTH % SURF. DEPTH % SUFF. 
0.00 100.00 .50 56.01 1. 00 38.19 2.00 17.82 3.00 8.40 
4.00 4.28 5.00 2. 34 6.00 1. 20 7.00 .60 8.00 .33 
9.00 .17 10.00 .09 

DATE : 23 AUG TIME: 0910 HOURS 
ATTENUATION COEFFICIENT: .78 R* * 2: .9951 

DEPTH % SURF. DEPTH % SURF. DEPTII % SURF. DEPTH % SURF. DEPTH % SUFF. 
0.00 100.00 .50 68.00 1.00 40.00 2.00 20.00 3.00 10.00 
4.00 4.72 5.00 2.32 6.00 1.16 7.00 .51 8.00 .21 
9.00 .06 

DATE: 6 SEP TH1E: 0935 HOURS 
ATTENUATION COEFFICIENT: .64 R* * 2 : .9985 

DEPTH % SURF. DEPTH % SURF. DEPTH % SURF. DEPTH % SURF. DEPTH % SURF. 
0.00 100.00 .50 60.52 1. 00 41.30 2.00 21.13 3.00 12.10 
4.00 6.34 5.00 3.41 .6.00 1. 92 7.00 1. 01 8.00 .50 
9.00 .24 

DATE: 20 SEP TIME: 0945 HOURS 
ATTENUATION COEFFICIENT: .63 R**2: .9939 

DEPTH % SURF. DEPTH % SURF. DEPTH % SURF. DEPTH % SURF. DEPTH % SUFF . 
0.00 100.00 .50 66.16 1. 00 42.71 2.00 19.10 3.00 10.64 
4.00 5.53 5.00 2.91 6.00 1. 64 7.00 .99 8.00 .60 
9.00 .34 

DATE: 11 OCT TIME: 1115 HOURS 
ATTENUATION COEFFICIENT: .66 R** 2: .9963 

DEPTH % SUFF. DEPTH % SURF. DEPTH % SURF. DEPTH % SURF. DEPTH % SURF. 
0.00 100. a a .50 56.00 1.00 35. 00 2.00 17.00 3.00 9.40 
4.00 5.10 5.00 2.95 6.00 1. 54 7.00 .82 8.00 .42 
9.00 .20 

DATE: 26 OCT TH1E: 10 00 HOURS 
ATTENUATION COEFFICIENT: .67 F** 2: .9907 

DEPTH % SURF. DEPTH % SURF. DEPTH % SURF. DEPTH % SURF. DEPTH % SURF. 
0.00 100.00 .50 52.37 1.00 30.80 2. a a 14.48 3.00 7.39 
4.00 3.70 5.00 1. 94 6.00 1. 03 7.00 .58 8.00 .34 
9. a a .20 
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LAKE 302 N 

DATE: 4 NAY TIME: 0915 HOURS 
ATTENUATION COEFFICIENT: .63 R**2: .9934 

DEPTH % SURF. DEPTH % SURF. DEPTH % SUPF. DEPTH % SURF. DEPTH % SURf. 
0.00 100.00 .50 57.50 1. 00 38.01 2.00 19.98 3.00 11 .60 
4.00 7.07 5.00 4.14 6.00 2.29 7.00 1. 27 8.00 .60 
9.00 .27 10.00 .11 

DATE : 12 MAY TIME: 0820 HOUPS 
ATTENUATION COEFFICIENT: .72 R** 2: .9972 

DEPTH % SURF. DEPTH % SURF. DEPTH % SURF. DEPTH % SURF. DtPTH % SU PF. 
0.00 100.00 .50 67.00 1.00 39.75 2.00 16.97 3.00 8.22 
4.00 4.27 5.00 2.19 6.00 1.15 7.00 .61 8.00 .31 
9.00 .14 10.00 .05 

DATr~ : 12 MAY TIME: 0850 HOU RS 
ATTENUATION COEFFICIENT: .71 R**2 : .9975 

DEPTH % SURF. DEPTH % SURF. DEPTH % SURF. DEPTH % SUPF. DEPTH % SU RF. 
0.00 100.00 .50 72.22 1. 00 42.98 2.00 18.97 3.00 8.88 
4.00 4.37 5.00 2.26 6.00 1. 21 7.00 .65 8.00 .33 
9.00 .15 

DATE: 20 HAY TIME: 1020 HOURS 
ATTENUATION COEFFICIENT: .74 P**2 : .9963 

DEPTH % SURF. DEPTH % SURF. DEPTH % SUPF. DEPTH % SUPF. DEPTH % SUPF. 
0.00 100 .00 .50 69.10 1.00 48.07 2.00 21. 6 3 3.00 11 .18 
4.00 :>.59 5.00 2.82 6.00 1.43 7.0() .75 8.0C . J ~ 
9.1J0 . l!~ ill. 00 Or: 

D/').'1'G: 4 JUI~ TH';E: ()915 1-10 U ES 
AT1L~UA1ION COeFFICIENT: .70 R* *2: .9964 

DEPTH % SURF. DCP'H) % SURF. DEPTH % SUFF. DEFTH % SURF. DePTII % SUFF. 
0.00 100.00 .50 67.68 1. 00 47.37 2.00 24.36 3.00 13.54 
4.00 7.58 5.00 3.72 6.00 1. 81 7.00 .77 8.00 .35 
9.00 .15 

DA'l'E: 22 JUN TH1E: 0830 HOUFS 
ATTENUATION COEFFICIENT: .72 F** 2: .9900 

DEPTII % SURF. DEPTH % SURF. DEP'!'H % SUPF. CEPTH % SUPF. DEPTH % supr. 
0.00 100.00 .50 66.09 1.00 46.54 2.00 23.54 3.00 12.91 
4.00 6.86 5.00 3.73 6.00 1. 90 7.00 .85 8.00 .34 
9.00 .10 

DATE: 1 JUL THIE: 1500 Il8UFS 
ATTENUATIOK COEFFICIENT: .71 R**2 : .9770 

DEPTH % SURF. DEPTH % SURF. DEPTH % SURF. DEPTH % SURF. DEPTH % SU l\F . 
0.00 100.00 .50 67.91 1. 00 45.97 2.00 28.84 3.00 16.42 
4.00 9.53 5.00 5.18 6.00 2.72 7.00 1.18 8.00 .47 
9.00 .19 10.00 .04 

DA'l'E: 16 JUL TH1E: 0930 HOURS 
ATTENUATION COEFFICIENT: .76 R**2 : .9681 

DEPTH % SUPF. DEPTII % SURF. DEPTH % SURF. DEPTlI % SURF. DEPTH % SUPF. 
0.00 100 .00 .50 55.39 1. 00 36.33 2.00 19.06 3.00 11.20 
4.00 5.78 5.00 3.04 6.00 1. 55 7.00 .76 8.00 .29 
9.00 .04 
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DATE: 4 AUG TINE: 0945 HOURS 
ATTENUATION COEFFICIENT: .80 R** 2: .9949 

DEPTIl % SURF. DEPTH % SURF. DEPTH % SURF. DEPTH % SURF. DEPTTI % surF. 
0.00 100.00 .50 63.47 1.00 42.32 2.00 19.04 3.00 10.01 
4.00 4.80 5.00 2.03 6.00 .96 7.00 .48 8.00 .18 
9.00 .05 

DATE: 16 AUG TIME: 0915 HOURS 
ATTENUATIO~ COEFFICIENT: .81 R* * 2: .9848 

DEPTH % SURF. DEPTH % SURF. DEPTH % SURF. DEPTH % SURF. DEPTH % SUFF. 
0.00 100.00 .50 75.59 1. 00 53.26 2.00 26.11 3.00 13.06 
4.00 6.70 5.00 3.35 6.00 1. 37 7.00 .60 8.00 .19 
9.00 .04 

DATE: 28 AUG TIME: 1105 HOURS 
ATTENUATION COEFFICIENT: .72 R* * 2: .9664 

DEPTH % SURF. DEPTH % SURF. DEPTH % SURF. DEPTH % SURF. DEPTH % SU FlF . 
0.00 100.00 .50 65.53 1. 00 48.91 2.00 27.39 3.00 14.48 
4.00 9.49 5.00 5.48 6.00 2.66 7.00 1.10 8.00 .33 
9.00 .07 

DATE: 13 SEP TIME: 0920 HOURS 
ATTENUATION COEFFICIENT: .75 1'* * 2 : .9806 

DEPTH % SURF. DEPTH % SURF. DEPTH· % SURF. DEPTH % SURF. DEPTH % S(l F-F . 
0.00 100.00 .50 68.51 1.00 48.36 2.00 20.96 3.00 11. 69 
4.00 6.65 5.00 3.81 6.00 1. 91 7.00 .77 8.00 .28 
9.00 . • 06 

DATE: 27 SEP TIME: 0850 HOUPS 
ATTENUATION COEFFICIENT: .72 R* * 2: .9899 

DEPTH % SURF. DEPTH % SURF. DEPTH % SURF. DEPTH % SURF. DEPTH % SU I\F . 
0.00 100.00 .50 54.82 1. 00 32.08 2.00 15.02 3.00 8.18 
4.00 4.55 5.00 2.48 6.00 1. 32 7.00 .65 8.00 .18 

DATE: 11 OCT THIE: 0945 HOURS 
ATT~NUATION COEFFICIENT: .85 R**2 : .9939 

DEPTI-! % SURF. DEPTH % SURF. DEPTH % SURF. DEPTH % SURF. DEPTH % SURF. 
0.00 100.00 .50 49.63 1. 00 27.63 2.00 11.75 3.00 5.46 
4.00 2.71 5.00 1. 29 6.00 .60 7.00 .23 8.00 .07 

DATE: 25 OCT TIME: 1625 HOURS 
ATTENUATION COEFFICIENT: .87 R** 2: .9909 

DEPTH % SURF. DEPTll % SURF. DEPTII % SURF. DEPTH % SURF. DEPTH % SU PF. 
0.00 100.00 .50 57.95 1. 00 26.08 2.00 9.96 3.00 3.88 
4.00 1. 70 5.00 .80 6.00 .38 7.00 .18 8.00 .09 
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LAKE 302 S 

LJA'I C: 4 ~'AY '1' ll'(l; : 0940 hOURS 
AT1[;[~UA'l'ION COEFFICIENT: .5!l H** 2: .9449 

1..:1..:1''1'1: % SUFf'. CCP'I'H % SURf'. I)CP'l' H % SUFf. DE.P'!,!"! % SUR~' • C£PTIl % S LJ r~ ~' • 
O.ou 100.00 .50 68.06 1.0u 4tJ.07 2.00 28.93 3.00 1!l. 6 3 
4 .u O 11.74 5.00 7.61 6.00 4.72 7. OU 2.85 !l.Ou .4 U 

LA1 E: 12 I"f\. Y 'i'IH:: : 0835 hUURS 
AT'l'CNUATICti COEFFICIENT: .58 R** 2: .51-' 82 

['[P'HI % SURF . DEY'i'H % SUHF'. D CP'l'H % SURf. D 1.:l"IH % SURF. C CPT'/! % SLJRF. 
0.00 100.00 .5u 67.00 1. 00 50.76 2.00 27.41 3.0u 16.24 
4.UO 9.fl5 5.00 5.85 6.00 2.9(, 7. UO 1. 58 8.lIU . 82 

DA'l' E: 20 r,1AY 'l'IMC: 1010 hOLJRS 
1'. 'l"1' [NU ATI ON COCF'F leI EN'l': .57 R** 2: • ~9 93 

CEYlfi % SUEF'. DCP'l'H % SUIlf'. DCP'l'H % SUHF. DLP'l'b % SURf'. CE!:,'lb ~ SLJff. 
O.uo 100.00 .50 76.75 1.00 53.60 2.0u 2-'.85 3.0U 18.64 
4.00 lu.60 5.00 5.97 ,6.00 3.47 7.00 1.91 8.UU 1.01 

LATE: 4 JUN T HIE: 0930 HOUFS 
i\'l' T EN LJ A'rr ()lII COEr' F ICI Ll\T: .60 R** 2: .51954 

GLP Th % SURF. CLPTh % SURF . DEPTH % SUPf'. DEPTIl % SUFF. CLPTli % SURi' . 
O.UO 100.00 .50 76.57 1. 00 54.88 2.00 32.54 3.00 19.40 
4.00 11. 23 5 . 00 6.13 6.00 3.23 7.0U 1. 61 8 .00 .71 

1)/\'1 E: 22 JliN 'l'U1C: 0810 !lOLJ PS 
A'1"1'Ct<U!,TI eN COCH' ICI t:N'l': .63 R** 2: .9848 

CLP'a] " SUU' • D l:.I: '1' Ii % SUHf. D[P'rt] % StiFF. J.lLP'l'H % surF. D EP'i'li % SLRF. 
0.00 100.00 .50 66.41 1. 00 50.25 2.00 28.18 3.0u I fl.3J 
4.00 11.13 5.00 6.23 6.00 3.41 7.00 1. 45 8.0(, .68 
'J.110 .22 

LATL: 1 JUL '{'H,e: 1515 ~10URS 
/\'i''l'L "U A '1'1 Ot; COCfF ICI [NT: .G7 r.:** 2: . 932~ 

C L1''I fi % SURF . OEPHI % sur:f'. DePTh % S LJ["F. D L~'l' !i % SUr-F. o Ll-"n: % SUF..l:'. 
o . OU lCO.OO .50 77.78 1. 00 57.78 2.01} 36.67 3.0u 25.78 
4.00 16.22 5.00 10.67 G.OO 6.09 7.0U 1. 80 8 .0() . 5~ 
9.00 .12 

DATe: 16 JLJL '1'11,;1; : OLJ40 hOURS 
A'I"T'r::l~UIITION COCE' rrCI CNT: .67 f;**2: .9428 

LEP'l'1l % SURF. DCt''l'H % SURF. OtP'l'1l 'I; SURF. I.J LP'rll % SUR~' • OfP'l'H % sur-'r. 
0.00 100.00 .50 63.59 1. 00 45.42 2 .00 28.16 3.0lJ 19.53 
4.00 13.40 5.00 8.45 6.00 4.59 7.00 1. 45 B.OO .41 
9 .00 .11 

GATL: 4 AUG TH'C : Oc)S5 HGUflS 
A'I"lL:t<UA'l'ION COEFFICIENT: .81 F**2: .90SH 

Of:f''IH % SU]'F. DEP'l'lI % SURF. CCP'l'H % SUPF. l~ E,F 'IH ~ SUEF. cep'I'Il % SUPF. 
0.00 100.00 .50 77.05 1. 00 59.63 2.0u 30.32 3.0C 22.'>1 
4.00 14.74 5.00 8.51 6.00 4.56 7.00 1. -,3 f3. 00 .59 
9.00 .04 10.00 .01 

DA'IC: 16 IIU G 'l'H~r: 0905 HCURS 
ATTCNLJATION COCH ICIEW1': .82 R**2: • tJ8 59 

CHTIl % SURF. CEPT!! % SUPF. OCPTIl % SUPF. DLP'lfi % SURF. eCP'I'H % SUF'F. 
O.OU 100.00 .50 74.05 1.00 54.66 2.0U 32.27 3. Uli IB.6'1 
4.00 11. 46 5.00 7.14 6.00 3.49 7.00 1. 29 B.Ou . 3j 

" Iln _ 01 
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DATC: 27 AU G 1'H)C: 0915 HOURS 
ATTCNUATION COI..:FF'lCI ENT: .81 R** 2: .8372 

C[P1H % SURF. DEPTH % SURF. CEPTH % SURF. [jI:;P1H % SUBF. U[;1''lH % S U!-d:' • 
C.OO 100.00 .50 71. 72 1. 00 53.79 2.00 31.14 3.0G 18.87 
4.00 11.14 5.00 6. ':i8 6.00 4.53 7 .00 1. 74 8.00 .52 
9.00 .01 

CA'I [: 28 AU G 'l'H"E: 1055 HOURS 
ATTENUATION COCFF ICI ENT: .77 R** 2: .8390 

[, LP'l'h % SURF. DEPTH % SURF. D[PTH % SURF. DEP'lH % SURI:'. 0[1''1'1-1 % SUFI-'. 
(J.OO 100.00 .50 80. 79 1. 00 57.15 2.00 33.99 3 .00 2U.69 
4.00 13. Ul 5.00 8.3U 6.00 5.32 7 .00 2.34 8.00 .65 
9.00 .01 

[;A'1'[;: 13 SCP TIME: IDOl! HOOBS 
A1"l'LNuA'1'ION COCf£<' ICI EN'r: .60 f.:** 2: .9510 

[)['P'l'!l 't SURF. DEPTh % SURF. DEP'rH % SUPF. DEPTH % SURF. DEPTH % SU f;F. 
0.00 100.00 .50 65.37 1. 00 47.06 2.00 28.92 3.00 18.96 
4.00 12.09 5.00 8.01 6.00 4.67 7.00 2.50 8.00 .93 
6.50 .25 

CA '}£: 27 SEP 'rIME: 0910 HOURS 
ATTCNUATION COEH' ICI ENT: .50 R**2: .9931 

LLPTli 'i; SUf.:F. CLP'fl-] % sunF. DCP'I'H % SURF. DEP'I'H % SURF. LH;P'l'H % SUHI:'. 
0.00 100.00 .50 58.18 1. 00 40.55 2.0U 23.63 3.00 15.52 
4.00 lU.14 5.00 6.38 6.00 4.09 7.0U 2.50 &.OU 1. 50 
9.UO .n 

CA'I'C: 11 OC'1' TIME: 1000 HOURS 
A'l"I' Ll~UA '1'1 eN COLFf ICI EN'l': .53 R** 2: .9935 

u[P'lH % SURF. DEPTll % SURF. DEPTH % SUBF. D[;P'I'H % SURF. DCP'I'H % SURF. 
U.OO 100.00 .50 61. 66 1. 00 35.35 2.00 20.72 3.00 12.50 
4.00 7.65 5.00 4.77 6.00 2.96 7.00 1. 81 8.0li 1.10 
9.00 .64 10.00 .36 

" 

DA'I'E: 25 OC'I' '1' ![viE: 1615 HOURS 
1\'l''l'ENUATION COEFfICIENT: • 5 7 R** 2: .9935 

l)[1''Ib % SU}{f. DCP'rH % SURF. DEPTH % SURF. [) EP1'H % SURF. DE1-"I'H % SUH. 
0.00 100.00 .50 72.43 1. 00 45.99 2.0(J 22.09 3.00 12.31 
4.00 7.10 5.00 4.16 6.00 2.50 7.00 1. 52 8.00 .94 
9.00 • 56 
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eME: 20 t 'p Y 'lItE: C8 50 f1CLI E 
JI '! 'IE t-; U AT ION corF F I CI Etn': .B P**2: .9954 

[H,!'f' % SURF. DEPTH % SUFF. CEFnl % SUFF • CEP'!H % SUFF. C EP'IP % SUFF. 
0.00 100. 00 .25 77. 01 .50 64.69 1. 00 4 O. E 2 2.00 2 C. 33 

DATE: 29 'JUK TI ~T: 1455 rcu FS 
A'!'! fKlJATIOr-; CCEFFICIEK'I: .63 1'**2: .9999 

[EFnJ % surF. CEF.'If % su FF. CEP'!T % SUFF • rrp.'I f' % SL FF • [ fPTI" % EurF. 
0.00 100.00 .50 72.43 1. 00 52.97 2.00 28.52 

CATE: . 20 JUL THT: 0845 f~OU FS 
A'!'!ENLA'!ION CCEFFICIEt-;'!: .95 1'** 2: .9877 

LLf.'!IJ % SUFF. DEPnl % SUFF. CEPTH % SUFF • DEP,'!I.' % SUrF • C EP'I f' % surF. 
0.00 100.00 .50 51. 48 1. 00 33.17 2.00 14. 38 

[A'! E: 11 ALe 'II t-'E: 1655 HCU FE 
A'ITENUA'IICN CCEFFICIEN'!: .99 R* * 2: .9856 

LE F-'! 1.1 % SUFF. DEP'! 11 % SUPF. !)EPTH % SUPF. DEF'll' % SU FF. r EF'I F % SUrf . 
0.00 10 a • a a .50 50.43 1. 00 26.94 2.00 11. 96 2.50 7.92 

r JlT E: 13 SLP TI f.'E: 1130 HOUFE 
A'!'! El'JUA'!ION COEFFICIENT: 1. 08 F* *2: .9872 

[EPHI % SUFF. DEP'!'[ % surF. CEF,'!H % SUFF • CEP.H' % SUFF • rEPTIe' % Sll fF . 
0.00 10 O. 00 .50 48.17 1. 00 27.48 2.00 11. 03 

DA'! E: 13 OC'! TH'E: 104 a flCU Ff: 
A'!'!EKLJI'!IC N COEF' f'ICIEt'T: 1.12 R*· 2: .9826 

[EP'! !-: % SuFF. DEF.'JI-l % SUFF. DEP.H; % SURF. DEF'! II % SUFF • CEP'! F % SUH. 
0.00 100.00 .25 59.96 .50 44 .52 1. 00 24.98 2.00 9.77 
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LAKE 304 

eATE: 20 rtA'1. TI tJ [: eS15 HCUFE 
A'! T EKU A TI Oll: COEFFICIENT: 1. 2S R** 2: • S971 

L EP'l fj % SURF. DEP,!'H % SURF • DEPTH % SU RF • DEPTH % SUH. DEPTH % SURF. 
0.00 10 0.00 .50 48.10 1. 00 26.11 2.00 8.25 3.00 2.58 
4.00 .60 5.00 .13 

C.nTE: 22 JUN TI t-'E: 0925 HOUFS 
ATTENUATION COEFFICIENT: 1. 36 R* * 2: • S4 48 

CEPTH % SURF. DEPHI % SURF. DEPTH %SUF'F. D EP,!'H % SUFF. DEPTH % SUPF. 
0.00 100.00 .50 55.95 1. 00 31. 77 2.00 12.57 3.00 4.42 
4.00 1. 20 5.00 .05 

CA'l' E: 20 J uL TI t"E : 0920 fIOl:F'E 
P,'l'! ft.' UPTICK COEFFICIENT: 1. 92 P* * 2: · E 7 94 

[[HE % SURF. CEP'!Il % SUPF. DEPTII % SURF. DEPTf! % SUH. crFTll ~ SVFF. 
0.00 100.00 .50 47.16 1. 00 26.20 2.00 9.43 3.00 2.62 
4.00 .43 5.00 .00 

[A'l' [ : 11 AUG 'II t-'E: H30 HCUFS 
AT'l E!'-'UATION COEFFICIENT: 1. 56 R* * 2: • £401 

CEPH: % SURF. DEPTH % SUH. DEPTH % SUFi" • 11 E:l"IT 16 r,; l : J J-' • J' J l' ' I J' . : :l ) I . ". 

0 .00 100.00 • 50 47.41 1. 00 27.18 2.00 9.86 3.00 3.60 
3.50 1. 90 4.00 .04 

[P.'IE: 13 SEP 'II t<'E : 1110 !Jeu f. S 
A'I'l'ENUATION COEFFICI ENT: 1. 43 R* * 2: .9947 

C[P'!F % SURF. DEPTH % SURF. DEPTH % SURF. DEPTH % SUH. DEPn: % SURF. 
0.00 100.00 .50 37.22 1. 00 19.36 2.00 7.69 3.00 1. 18 
4.00 .33 5.00 .06 

CA'IE: 13 OCT 'II ro'F: 1010 Bours 
P'I'I EMj A'IICI\' cerF FI C lENT: 1. 34 F'**2: .S886 

CEF:n; % SUF'F. CEP,'IH % SURF • [EPHI % SURF. DEpn~ % SUFF. rEP'! I! ~, surF. 
0.00 100.00 .50 35.31 1. 00 14.68 2.00 4.04 3.00 1. 32 
4.00 .40 
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DA'I E: 27 r,lJ1 Y 'IH'E: 0910 BCLFE 
A'l'l'EKUJI'I'ION COEFFICI ENT: .34 R* * 2: .9967 

[FF'HJ % SURF. DEPTH % SURF. DEPTH % SUFF. DEPTI) % SURF. DEPTH % SUrf. 
0.00 100.00 .50 75.28 1. 00 63.24 2.00 41. 40 3.00 27.85 
4.00 18.97 5.00 13.40 6.00 9.56 7.00 6.55 8.00 4. 71 
9.00 3.39 10.00 2. 39 11. 00 1. 72 12.00 1. 26 13.00 .93 

14.00 .69 15.00 .53 16.00 .40 

DPTE.: 25 Jut-: TIrE: 0835 HOUFE 
ATTENUATION COEFFICIENT: • 34 II* * 2: .9970 

[EPTIl % SURF. CEPTH % SURF. DEPTH % SURF. DEPTH % SUrF. DEPTH % SUPF. 
0.00 100. 00 .50 69.16 1. 00 56.19 2.00 39.77 3.00 27.15 
4 .00 17.9E 5.00 12.71 6.00 9.25 7.00 6.48 8.00 4.63 
9.00 3.41 10.00 2.40 11. 00 1. 73 12.00 1. 28 13. 00 .94 

14.00 .68 15.00 • 52 16.00 • 39 

CATE: 21 JUL TIrtE: 1005 HOVFE 
A'I'lENUATION COEFFICIEt-:T: .35 F:**2: .9905 

CEF'IH % SURF. DEPTH % SURF. DEPTH % SU F:F • DEPTlJ % SUF:F. DEPTE % S D PF • 
0.00 100.00 .50 75.74 ' 1. 00 61. 76 2.00 37.87 3.00 24.70 
4.00 16.31 5.00 11.19 6.00 7.63 7.00 5.19 8.00 3.71 
9.00 2.69 10.00 2.03 11. 00 1. 44 12.00 1. 12 13.00 .8.5 

14.00 .65 15.00 .49 16.00 • 38 

CI"'I'[ : 22 PUG 'II ~'E : 1105 I'OU FE 
/\T'I'ENUJlTIOK COEFFICIEKT: .35 R** 2: .~923 

[EFTH % SUPF. DEPTll % surF. DEPTE % SURF. DEPTH % SU FF • DEPTH % surF. 
0.00 100. 00 .50 84.98 1. 00 65.37 2.00 39.22 3.00 27.78 
4.00 19.61 5.00 13.62 6.00 9.59 7.00 6.43 8.00 4.25 
S.OO 2.96 10.00 2.11 11. 00 1. 55 12.00 1. 18 13.00 .92 

14.00 .71 15.00 .57 16.CO .44 

[ ·P'l f: 15 SEP TIJ'!E: 1500 fOUFS 
P.T'IEKUA'I'ION COEFFICIENT: .36 R** 2: .9952 

CEF'lH % SURF. r;EPTH % SUPF. DEPTB % SURF. DEPTH % surF. DEPTH % surF. 
0.00 100.00 .50 81. as 1. 00 64.84 2.00 41. 06 3.00 27.56 
4.00 18.37 5.00 12.64 6.00 8.86 7.00 6.21 8.00 4.54 
9.00 3.13 10.00 1. 98 11. 00 1. 42 12.00 1. 05 13.00 .78 

14.00 .61 15.00 .47 16.00 .36 

OAT [ : 25 OC'l TI r',f: 1105 Flours 
P,T'IENUATION COEFFICIENT: • 38 II** 2: .9941 

[EP'lI] % SUFF. DEPTH % surF. DCpn] % SURF. DEPTI' % SU FF. DEfH~ % SU FE. 
0.00 100.00 .50 69.31 1. 00 53.14 2.00 32.81 3.00 21. 26 
4.00 14.32 5.00 9.47 6.00 6.58 7.00 4.55 8.00 3.10 
9.00 2.19 10.00 1. 57 11. 00 1.13 12.00 .79 13.00 .58 

14.00 .43 15.00 .32 
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CJlTE: 27 MAY TI~:E : 1000 POU F!:' 
ATTEl'<1i A 'II ON COEFFICIEr-.iT: .67 r** 2: .9994 

[.[f'HJ % SURF. I;EPTII % SUrF. DEPTH % surF. DEPTH % surF. DEP'I'I~ % surF. 
0.00 100.00 .50 66.35 1. 00 46.83 2.00 22.77 3.00 11. 58 
4.00 5.72 5.00 . 2.93 6.00 1. 48 7.00 • EO 8.00 .42 
9.00 .23 10.00 .11 

CJ"TE: 25 J UN TI ~' E : 0910 HOUFE 
ATTENUATION COEF FI CI ENT: .65 F** 2: .9992 

[EFT h % EURF. DEPTH % SUPF. DEPTH % surF. DEPTII % surF. DEPTH % SliFF. 
0.00 100.00 .50 67.00 1. 00 44.16 2.00 22.08 3.00 11. 57 
4.00 6.40 5.00 3.38 6.00 1. 72 7.00 .92 8.00 .48 
9.00 .25 

CAT E: 21 JCL TI l<)E: 1055 BOU FE 
ATTENU ATI ON COEF FI CI ENT: .62 R* * 2: .9991 

CEFTH % SURF. DEPTH % SURF. DEPTH % SU RF • DEPTH % SURF. DEPTH % SU FF' • 
0.00 100.00 .50 70.24 1. 00 46.47 2.00 25.94 3.00 12.97 
4 .00 7.24 5.00 3.57 6.00 2.03 7.00 1. 10 8.00 .65 
9.00 .35 10.00 .19 

LAT E: 23 I\UG TI l<'E: 0900 pours 
ATTENUATION COEF FI CI ENT': .69 R* * 2: .9985 

['fF'Ul % SUFF. DEPTI! % SUFF. DEPTIl % surF. CEPTf1 % Sll PF • DEPTH % SU PF. 
0.00 100.00 .50 63.47 1. 00 40.30 2.00 19.95 3.00 10.26 
4.00 5.64 5.00 3.06 6.00 1. 51 7.00 .77 6.00 .39 
9.00 .19 10.00 .08 

OAT E: 15 SEP TI l<IE : 1530 BOURS 
ATT ENU PTI ON COEFFICIENT: .69 R* * 2: .9972 

DfPT II % SUFF. DEPTEl % SUFF. DEPT'1l % SURF. DEPTH % SUP-F. DEPTH % SU FF • 
0.00 100.00 .50 59.28 1. 00 38.29 2.00 21.00 3.00 10. 74 
4.00 5.74 5.00 3.15 6.00 1. 69 7.00 .86 8.00 .37 
9.00 .18 10.00 .07 

[ATE: 25 OC'I TI r/,E : 0935 HOUFE: 
ATTENUATION COEF FI CI ENT: .67 R* * 2: .9939 

[EPTl] % SURF. DEPTH % SURF. DEP'I'H % SUP-F. DEPT~: % SU BF • DEPTH % SUFf. 
0.00 100.00 .50 50.25 1. 00 30.99 2.00 14.24 3.00 7.20 
4.00 3.77 5.00 1. 95 6.00 1. 03 7.00 .57 8.00 .31 
9.00 .17 10.00 . 09 
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LAKE 382 BAY 

U I. T E : 27 l>:AY TI~'F : 1015 PourE 
PI 'l U'; UJl'lIC~ CCfF FI C lEN 'I : 1.11 F* *2: .9971 

CE f'I!-J % SUFF. D [P.'I!l % surF. DEP'IP % fUFF. DFPTI' % SUFF. D EP'IF % SU FF ~ 
0.00 100.00 .50 52.77 1. 00 29.65 2.00 10.67 

DJIT E : 25JUN TI ~T: 0920 fJOU Ff 
A'l 'IE-NU A'II Ct, COEF FI C lENT' : 1. 08 p** 2: .9922 

CEf'lft % SUPF. DEP.'IH % SUH. DFP'IH % SUFF. DEF'!F % SUrF. CEPTP % surF. 
0.00 100.00 .50 . 46.79 1. 00 27.08 2.00 8.93 3.00 3.72 

OAT E:: 21 JUL 'II ~" E : 1115 HOUFS 
A.'I'I'ENU A 'I! ON COEF FIC IE t\'I' : .94 r** 2: .9947 

C£ F'Ill % 5lJFF • eEf'Il-] % SUFF. DEPT!) % SUFF. DEP'IIJ % surF. DE'f'l'fl % SUPF. 
0.00 100.00 .50 55.74 1. 00 32.16 2.00 13.29 3.00 5.85 

DA'IE: 23 AUG 'TI t-:E : 0930 HOU FE 
A'I'I ENU A 'I! ON COEFFICIEN'I' : .90 P** 2: .9978 

eEF'Il' % SURF. DEP'IH % surF. CEPTH % surF. DEPTH % surF. DEF'I H % surF. 
0.00 100.00 .50 61. 91 1. 00 36.47 2.00 15.27 3.00 6.78 

CA'IE: 15 SEP TI ~'E: 1545 BOUP[ 
P.'l HKUA'I'ION COEFFICIENT: .83 P** 2: .9987 

CEf.'lI; % SUPF. CEP.'lH % SUH. C EP'I}) % surF. DfP'! fJ % fUFF • DEFTI': % SUFF. 
0.00 100.00 .50 62.98 1. CO 39.53 2.00 18. OS 3.00 f,. 11 

DF'I'L: 25 CC'I 'I'I rt'E : 0950 Hcun: 
JI.'l'lEKUA'lION COEFFICIEK'I': 1.14 R* * 2: .9834 

[Ef'I I, % surF. CFP'Ili % [UFF. CEP'I'll % SUFF. OFP'IP % SUFF. DEFT!' % SU F'F • 
0.00 100.00 .50 38.57 1. 00 20.92 2.00 7.62 3.00 2.H 
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LAKE 629 

rt'IL: 26 ~':AY 'TItJE: 1125 I1CUF[ 
l\T'lHUA'IICN COEF' FICI ENT: .65 1\**2: .9992 

[[ f'Ill % surF. rEP'I1! % SUFF. CEF''IIi % SURF. DEPTH % SURF. DEPTli i SURf'. 
0.00 100.00 .50 60.70 1. 00 42.02 2.00 23.34 3.00 12. 14 
4.00 6.26 5.00 3.17 6.00 1. 70 7.00 • e 9 Eo 00 .49 
9.00 .26 10.00 .14 

DPT E : Ii JUL 'I'I t-' E : 1110 POU FE 
P. T'I [NU J\'rI or.; COEF F I CI EN'I' : .66 R* * 2: .9982 

CEF'IH % SUH. CEP'I'Ii % SU RF. DEP'I'H % SUFF. DFP'I'I-J % SURF. CfPTF % SU fF. 
0.00 100.00 .50 69.48 1. 00 44.67 2.00 22.33 3.00 11. 91 
4.00 6.75 5.00 3.47 6.00 1. 89 7.00 • f; 3 

[ l' 'l'f : 17 lUG 'II ME: 1010 f;OUFS 
AT'IENUATION COEFFICIEt-;T: • 75 R** 2: .9883 

[fF'IH % SUrF • DEPTH % SURF. DEPTH % SURF. DEPTIl % SU RF • DEF'nJ % SUEF. 
0.00 100.00 .50 59.83 1. 00 43.08 2.00 21.54 3.00 10.89 
4.00 5.74 5.00 2.87 6.00 1. 39 7.00 .73 8.00 .31 
9.00 .OC 

OAT E: 29 !OEP 1'1 1-'E: 1010 HOUFS 
ATTENUATION COEFFICIENT: .62 R* * 2: .9972 

CEP'IH % SURF. DEP'I'H % SUFF. DEP'IH % SURF. DEPTH % SURF. DEP'IH ~, SU rF • 
0.00 10C.OO .50 57.43 1. 00 37.52 2.00 19.14 3.00 10.45 
4.00 5.74 5.00 3.02 6.00 1. 68 7.00 .96 8.00 .52 
9.00 .29 10.00 .16 
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LAKE 661 

[A'1 E: 20 C, AY 'II ti E: O£30 Heu Ff 
'-.'1'1 EM) /1'1 IOlj COEF F IC I H:T: 2.15 F* * 2: .9640 

LEE'Ui % serf . DEP'IH % SUFF. D[P'IE % ~UFF' • DEP'IF ¥ surF. [,fPTF % SlTrF. 
0.00 100.00 .25 42.8£ .50 30 .37 .75 18.76 

r::Jl'I [ : 29 JU~ TI r:E: 1525 FOUFf 
A'] '1 [WJl'I leN COEFFICIENT: 2.57 P**2: • ~e 39 

[E F'l [] !t [llFF • DEP.'] I) % surF. LEP'HJ % SUrf • D£P'IP % SUFF. £) [F'I~l % SUrF . 
0.00 100.00 .25 45.64 .50 27.67 

[P.T £: 20 JUL 11 ~.'E: 0805 Hours 
Jl,] 'IEt\(J/I'IION CCEF FIC I EK'l: 3.13 P** 2: .9741 

CEP,]F % seFF. [ EP'I'B % SUH. DEPTH ¥. SUFF. DRP'IH % SUFF. DfPTP. % SUrf • 
0.00 100.00 .25 32.07 .50 16.72 .75 9.16 

[A'IL: 11 AUG 'II t-'E: 1720 IIOUPS 
J' '1'] Et: U J' 'II or..: COEF FIeI Et-:'T: 2.97 F** 2: .8991 

[£F'lH % SUFF. CEF'Il-l % SUPF. CEP'I' fJ % SUPF. CEP'lI' % surF. C FP 'T H % surF. 
C.OO 100.00 .25 23.77 .50 14.68 .75 9.89 

[A'IE: 13 £EP '1'1 l'E: 1155 flOUF[ 
A'l'l H:U A'll eN CCEFFICIEK'T: 3.31 P* * 2: • sa 57 

[EFT!; % [UFF. LfP'JP % SUFF. eEF'll' % surF. DFFTI' o. Sllff. CfF'TF !l; su rr • .. 
0.00 100.00 .25 36. fl .50 19 .14 

[! '1' E : 13 GC'I 'IH'E: 13 30 I~C{j FS 
11'l[ M:/I'II C 1\ COEF FIC I Et\'I : 2.131 F* * 2: • ~ f; 94 

CI F'l~. % [UH. CU'.']!: o. SUH. [fP'lI' t SUH. [f F'I L % EUff. LEVI I' ¥. surF. b 

C.OO 10C.OO .25 43.65 .50 24.50 
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APPENDIX 2 

In this appendix, the measured irradiances (as percentages of surface 

irradiance) are plotted 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 logarithm 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 relationshi~ is fixed by definition. 
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LRKE 1111 
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LRKE 114 
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LRKE 223 
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LAKE 22Y 

PERCENT SURFACE LIGHT PERCENT SURFACE LIGHT 
.01 . I I 10 100 I .1 I I~ 

w w 
OJ OJ 

' 0 -.J O-.J 
fT\. fTl. 
~m ~m 
:r: :r: 
"- .... 

3:- 3:-
fTl· ~x -1£ 
r1 fTl 
:;0 ::0 
lIl- lIl-

V1 13 MAY V1 27 HAY 
tU tU 

14~S HOURS IllS HOURS 
ill 

K .ZI ill K .27 
lSI lSI 

PERCENT SURFRCE LIGHT PERCENT SURFACE LIGHT 
.~I .1 I I~ I .1 1 I~ 1~0 

w w 
OJ OJ 

O-.J O....J fTl. fTl. 
~m :!1 m 
~ :r: .... 
3:- 3-
fTl· ~x -1£ 
fTl fTl 
::0 :;0 
lIl- lIl-V1 2S JUN V1 21 JUL 

tU tU 

1~0~ HOURS 162S HOURS 
ill 

K .ZI ill + K .28 
lSI lSI 

PERCENT SURFRCE LIGHT PERCENT SURFACE LIGHT 
.~I .1 I I~ I~~ I . I I I~ I~~ 

++ 
+ 

w w 
OJ OJ 

O....J O....J fTl. fTl. 
~m :!1 m 
~ :r: .... 
3:- 3-r1. 

~x -1£ 
fTl fTl 
:;0 :;0 
lIl- lI!-V1 

I~ AUG V1 3 SEP 
tU tU 

~93S HOURS 092~ HOURS 
lD 

K .3~ 
lJJ 4-

K .31 
lSI lSI 



40 

LRKE 22Y 
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