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METR CTO-ENGL SH CONVERS ON FACTORS

multiply metric unit to obtain English inchpound unit

Length

micron ii 3.937 10 inch in
millimeter mm 3.937 10 inch in
meter Cm 3.281 feet Cf

kilneter km 6.214 10 miles mi

Area

square meter Cm2 2.471 iO acre

cubic meter Cm3 8.107 19 acrefoot acreft

Volume

milliliter ml 6.102 1O cubic in3
liter 3.532 10 cubic foot ft3

Weight

milligram mg 3.527 1O7 ounce oz
kilogram kg 3.527 10 ounce oz

Temperature

degrees Celsius C1.8 32 degrees Fahrenheit



GLOSSARY OF SELECTED TERMS

were obtained or modified from Greeson and others 1977
American Public Health Association and others 1976 Skougstad and

others 1.979and Wetzel 19751

Benthic invertebratesinvertebrates living on in or near the sediment

substrate in lakes these can be nematodes oligochactes chironomids

and ostracods

Dissolved constituentsconstituents that pass through 0.45micron

poresize filter

Immediate oxygen demandthe depletion of dissolved oxygen in standard

water dilution of the sample in specified.time In these analyses
to ml ofwet sediments were placed in 300 ml bottle for 10 minutes

Gas chromatograph/mass spectrometer GC/MS scana semiquantitative

analysis of organic material using special separation techniques
acid/base/neutral organic extraction and chromatographic and spectral

semiquantitative analyses

MacrophytesmacrosCopic forms of aquatic vegetation

National Geodetic Vertical Datum of 1929 NGVD of 1929a geodetic

datum derived from general adjustment of the firstorder level nets of

both the United States and Canada formally called Mean Sea Level
NGVD of 1929 is referred to as sea level in this report

Phytoplanktonthe plant components of freshwater plankton dominated by

diatoms green algae and bluegreen algae

Secchi disk transparencythe mean depth of the points where 20 cm

diameter alternating white and blackcolored disk disappears and

reappears to view This can be used as an estimation of the depth of

the percent light transmittance depth

Species diversity indexmathematical expression which describes

community structure and permits summarization of large amounts of

information about numbers and kinds of organisms The higher the

number the higher the diversity The Shannon formula was used to

calculate diversity indices in this report

ZPi In Pi

where Pi is estimated from n1/N as the proportion of the total

population of individuals belonging to the ith species n1 using

natural logarithms Wetzel 1975

Volatile solidsa measurement which provides an estimate of the organic

content of sediment sample Skougstad and others 1979

Zooplanktonthe animal component of the freshwater plankton dominated

by rotifers copepods and cladocerans

vi



WATERQUALITY DATA FOR SMITH AND BYBEE LAKES PORTLAND OREGON

JUNE TO NOVEMBER 1982

By Daphne Clifton

ABSTRACT

Water samples were collected from June to November 1982 from

Smith and Bybee Lakes adjacent to the Columbia River near Portland

Oregon for the analyses of physical chemical and biological
characteristics

Weekly waterquality monitoring at the two lakes included the

measurement of water temperature dissolved oxygen percent oxygen

saturation pH conductivity lake depth Alkalinity dissolved carbon
total dissolved solids secchidisk light transparency nutrients and

chlorophyll and were monitored at both lakes on monthly basis

Diel studies were conducted at Smith Lake in July August and October to

measure temperature dissolved oxygen pH specific conductance and

solar radiation continuously for 24hour period Sanples of the

phyl-oplankton and zooplankton were col lected at least twice month and

benthic invertebrate populations were collected once each month from

both lakes Lakebed sediment was sampled from each lake to determine

particle size percent organics immediate oxygen demand and

concentrations of trace metals nutrients and organic constituents



November 1982

FIGURE Photographs of Smith and Bybee Lakes in June and November 1982

June1982



INTRODUCTION

The U.S Geological Survey USGS in cooperation with the U.S Army

Corps of Engineers COE made physical chemical and biological
measurements on Smith and Bybee Laks from June through November of

1982

The purpose of this report is -to present data on the imnological

conditions in Smith and Bybee Lakes Waterquality monitoring included

measurement of water temperature dissolved oxygen concentration and

percent saturation pH specific conductance lake depth alkalinity
dissolved carbon total dissolved solids secchi disk light

transparency nutrients and chlorophyll and In addition
phytoplankton zoopl-ankton and benthic invertebrate populations were

identified and enumerated Lakebed sediment was analyzed for particle

size volatile solids immediate oxygen demand trace metals total

organic carbon nutrients and organic constituents

Special thanks are due Douglas Larson COE for his assistance-

in the collection of waterquality samples

Physlographic Setting

Smith and Bybee Lakes are located in the northwest corner of the

city of Portland and are part of the lower Columbia River drainage

basin fig and The climate in the area-is moderate The average

daily temperature by month ranges from 3.4C in January to 19.5C in

July Average annual precipitation is 95.5 cm most of this occurring

in the winter months

Bybee Lake is connectedt the Willamette Rier via the Columbia

Slough and narrow channel connects Smith Lake to-Bybee Lake Tidal

flushing occurs inBybee Lake- but not in Smith Lake COE 1982

Smith Lake has flat bottom Polygonum coccinum

broad-leafed aquatic plant and willow cover most of the lake in the

summer months with the majority of the.wi low around the periphery

Bybee Lake has an uneven lake-bottom and open water with tidal

changes of 0.3 to 0.6 meters per day throughoutthe summer Phalaris

arundaceae reed canary grass Saggitaria latifol ia wapato Carex

sitkensis Polygonum spp and spike rushes are found near the waters

edge and on the mudbars and smal islands Stands of wi low are

evident along the perimeter Further information on vegetation is shown

on habitat map by Nancy Ellifrit U.S Fish and Wildlife USFW and

Brian Lightcap COE written communication October 25 1982

Smith and Bybee Lakes are located in the midst of-an industrial

area near sewage treatment plant -sanitary landfill and fill

material from past dredging activities in the Columbia River
Historical landuse activitIes in the area are described in previous

reports COE 1982 Oregon Department of Environmental Quality 1974
and Sobolewski 1971 On August 31 1932 water control structure

was placed on the Columbia Slough nearS Bybee Lake by the Port of
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FIGURE Location map and sampling sites in Smith and Bybee Lakes



Portland for USFW When in operation this structUre/will eliminate

tidal flushing in Bybee Lake except during very high flows COE 1982

METHODS OF SAMPLING AND ANALYSIS

Collection and analysis of the physical chemical and biological

constituents in the lakes are described in the following section

Sample preparation and analysis followed standard USGS methods

Skougsfad and others 1979 Greeson and others 1977 Guy 1969
American Public Health Association and others 1976 Locations of

sampling sites are shown in figure and table

Physical and Chemical Water Quality Data

Field measurements of temperature and dissolved oxygen were made

with Yellow Springs Instrument Co YSI1/ Model 57 dissolvedoxygen
meter An Orion Research pH meter Model 401 and probe was used to

measure pH in the field The YSI Model 32 specific conductance meter

connected 1-o Labline cell was used to measure conductivity in the

field secchi disk was used to measure light transparency Lake

depth was measured using weighted calibrated line horizontal Van

Dorn sampler was used to collect water samples at specific depths

Monthly samples for chlorophyll analyses were filtered through

glassfiber type AE filter and analyzed at the USGS Central

Laboratory in Atlanta Georgia

Martek Mark unit connected to an Elnik recorder was used

during the diel 24hour studies for continuous monitoring of

temperature pH dissolved oxygen and conductivity Solar radiation

was measured with Weathermeasure Star Pyranometer The Martek probe

was suspended from boat 0.1 to 0.3 meters below the water surface

depending on maximum lake depth Diel studies were done in July August

and October at site When water levels were too low in September to

use the Martek probe instantaneous measurements were taken in late

afternoon and early morning

Water temperature dissolvedoxygen concentration percent oxygen

saturation pH specific conductance depth of samples secchi disk

readings solar radiation and chlorophyll analyses are shown in table

Graphs in figures and show selected depth profiles of

dissolvedoxygen saturation and temperature at sites and Solar

radiation water temperature dissolvedoxygen saturation and pH

measurements are shown in figure for the diel studies in July August

and October

1/The use of brand names in this report is for identification purposes

and does not imply endorsement by the U.S Geological Survey
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Samples were analyzed once per month for alkalinity dissolved

organic carbon dissolved solids and nutrients at sites and

Samples for dissolved organic carbon were filtered through 0.45micron

poresize silver membrane filter Chemical analyses were made at the

USGS Cenfral Laboratory in Denver Colorado Dissolved nutrients
dissolved organic carbon total dissolved solids alkalinity and

turbidity data are presented in table

Maximum and minimum values for data collected at sites and are

presented in table 14

The Port of Portland in cooperation with COE established staff

gages in both lakes and in the Columbia Slough locations are plotted in

figure Staff gage measurements are presented in table During the

period of study the combined capacity of both lakes ranged from 260000
cubic meters 1.8 meters stage to 460000 cubic meters 3.6 meters

stage based on staff gage measurements in table and the

areacapacity curve developed for the lakes by the Port of Portland

1981

Biological Data

Phytoplankton samples were collected at least twice month at

sites and Samples were preserved in percent formalin

coppersulfate solution and identified and counted using the membrane

filter method compound microscope and identification keys by Cot tins

and Kalinsky 1977 Hit hard 1966 Hustedt 1930 Javornicky 1976
Patrick and Reimer 1966 1975 Prescott 1962 and Smith 1950

Phytoplankton abundance and species diversity are shown in table

Species diversity was calculated using the Shannon formula Wetzel
1975 Many phytoplankton species found in the two lakes are also found

in the Columbia River according James Sweet USGS personal
communication October 15 1982

Zooplankton samples were ol lected twice month at sites and

using plankton net .026 mm mesh porosity column of water was

sampled from point just above the bottomsedirnent by pulling the net

up through the water or by dipping sample bottle and pouring its

contents through the net Zooplankt3n were preserved in formalin

solution and identified using compound microscope and identification

manuals by Pennak 1978 and Edmundson 1959 Zooplankton were counted

using SedgewickRafter cell on an Olympus 40power dissecting

microscope

Zooplankton abundance and species diversity are shown in table

The presence of Diaptomus reighardi in Pacific Coast lake represents

an extension of range of distribution of this species written

communication Harry Yeatrnan The University of the South Department of

Biology Sewanee Tenn Dec 23 1982
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Benthic invertebrates were col lected once month using an Ekrnan

grab sampler 0.15 0.15 meters size Samples were first rinsed

through 0.351 mm sieves then sorted identified and counted using the

Olympus dissecting microscope and identification keys by Pennak 1978
Brinkhurst 1964 1965 Brinkhurst and Cook 1966 and Edmundson
1959 Abundance and- species diversity of benthic invertebrates are
listed in table

Physical and Chemical Lakebed Sediment Quality Data

sediment corer 3.5cm 1.0 diameter was used to collect
sediment samples at sites and 10 The samples varied in depth
from 0.2 to 0.5 meters Near each site four samples were composited
after collection from openpool and vegetated areas Because the upper
portion of the sediment core samples were less compacted than the
sediments in the lower portion of the core the upper and lower portions
were analyzed separately

Sediment samples were analyzed for particlesize percent volatile

solids and invnediate oxygen demand at the USGS laboratory in Portland
Oregon Table shows sample depth description of sediment immediate

oxygen demand and percent volati lé sol ids in each sample
Particlesize analyses are presented in table 10

At each of the four sites upper portions of the sediments in the

core were analyzed for trace metals total organic carbon and

nutrients these analyses are shown In table 11 composited sample of

upperportioned sediments from Smith Lake sites and 10 and

composite sample from Bybee Lake sites and were used for
determination of organics with gas chromatographmass spectrometric

semiquantitative GC/MS analyses Results of the analyses for organic
constituents are presented in Appendix

-c

10
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Table 1.Locations of sampling sites in Smith and Bybee Lakes

shown in figure

Site

No Site Name Latitude

Location

Long tude

Smith Lake south
Smith Lake center
Bybee Lake center
Columbia Slough near
Smith Lake west
Smith Lake east
Smith Lake north
Bybee Lake east
Bybee Lake west

10 Smith Lake east

Bybëe Lake

453615
4536 t35t1

45037 09
45037 00
453641
4536 20
4536 48
45037 08
45037 22
4535 30

1224338
2243
2244 44
2244 58
2244 07

1224317
12243 39
12244 00
12245lZ
2243OO

T3



T-Ia 2.instantaneous and diel waterquality data from Smith and 3ybee Lakes

depth with no waterquality data indicates maximum like depth it site

SMITH LAKE SITE SOUTH iEAR 0RrLA1D

TERQLJLiTY DATE. JUiE TO 1VEW3ER 1932

DATE

XYEI CILORA CHLIR3
315 SPE TRAIS PIYTO PHYTO

SOLVED C1FIC PAR PLAdK PLAMK
SAM XY3EI PER COn ECY ron Ton

LI3 TEMPER 313 CEnT PH DUCT SECCH1 CHRO43 CtIROMO

TIIE OEPTH ATURE SOLVED SATU AnICE DISK FLUOROM FLUOROM
In DEG MGIL AT1O4 .InIITS UMH3S JGIL lUG/LI

Jun

11.. iii 2.0 17.5 13.0 104 .89

17.. 115 2.5
22.. 163 .00 24.5 9.3 113 8.4 152 .89

22.. 1631 .50 24.5 9.3 113

22.. 1632 1.0 24.2 9.3 112

22.. 1o33 1.5 22.1 9.6 11 8.3 153

22.. 1634 2.0 21.4 10.7 123

22. 1635 25 19.4 5.o 62

22.. iSSó 3.0 13.5 1.0 3.4 ISO

22.. 1s37 3.0
29.. 0940 .00 21.0 7.3 82 7.3 152 2.22

29.. 094 .50 21.0 7.3 82 --
29.. 0942 1.0 21.0 7.3 82 7.4 151

29.. 3945 1.5 21.0 7.4 83

29.. 0944 2.0 21.0 7.2 7.4 152

29.. 3945 2.5 21.0 6.4 72

29.. 0946 2.8 20.2 1.2 13

29. 3947 2.8

JUL

07.. 1050 .00 20.1 7.0 77 7.5 170 1.25

01.. 1051 .50 23.4 6.9 76

07.. 1052 1.0 20.1 5.3 64 7.5 167

07.. 1053 1.5 19.5 4.9 53

37.. 1054 2.3 19.2 3.5 38 7.5 171

07.. 1055 2.1 19.0 2.3 25

07.. 1056 2.1

15.. 0925 .00 20.5 6.0 66 7.3 113 .56

15. 0925 .50 20.2 6.1 67 7.3

15.. 0927 1.0 20.2 6.4 70 7.3

15.. 0928 1.2 20.2 6.4 70

15.. 0929 1.3 20.2 4.4 48

IS.. 0933 1.3

20.. 1400 .00 26.8 8.3 102 7.3 177 .47

20. 1401 .50 25.0 100 7.6 177

20. 1402 .90 23.5 7.1

20.. 1403 .93

20.. 1505 .00 26.3 8.0 102 7.7 177 22.0 .100
23. 1610 .53 25.0 8.1 100 7.6 111 15.0 8.70

2.. 1053 .00 21.0 6.8 75 7.5 174

21.. 1051 .90 21.5 6.6 82

29.. 1315 .00 21.8 80 7.6 182 .33

29.. 131ó .20 21.5 7.2 81 7.6 180

29.. 137 .43 21.5 7.2 31

29.. 1313 .50 21.0 6.5 73

29.. 1319 .50
AUG

05.. 1430 .00 25.5 12.2 148

05.. 1431 .10 25.5 11.4 138

05.. 1432 .20 25.2 1.2 14 .20
13.. 1150 .30 20.2 78 7.5 183

13.. 1151 .10 20.2 7.1 78

13.. 1152 .23 20.2 7.1 78 7.5 184

13.. 1153 .30 20.2 7.0 77

13.. 1154 .35 20.3 .4

13.. 155 .35 .35
19. 1030 .00 20.4 4.3 44 7.4 189

19.. 1001 .10 23.3 4.1 45 7.4 139

19.. 1002 .20 20.3 4.1 45 7.3 189

19.. 1003 .27 .27
19. 1015 .00 20.4 4.3 44 7.4 184 10.0 .100
27.. 1200 .00 21.5 7.4 84 7.4 191

27.. 1201 .10 21 7.2 81

27.. 1202 .23 21.5 7.1 30

27.. $230 .21 .21
SEP

32.. 1053 .03 25.4 5.4 53 7.2 177

02.. 1051 .05 25.3 5.3 62 7.2

02.. 1052 .10 23 4.8 56

02.. 1053 .15 23 4.5 52

02.. 1354 .15 .io
15.. 1400 .00 20.8 11.9 132 8.5 171

15.. 1431 .13 20.8 11.7 130

15.. 1402 .11 20.5 5.6 62

15.. 1640 .00 22.6 15.3 173

15.. 1641 .10 22.6 14.8 Iii

15.. 1642 .11 22.5 6.1 70

15.. 1643 .12

15.. 0825 .03 13.5 4.2 40 7.6 181

16.. 0826 .13 13.5 4.2 40

IS.. 0827 .11

16.. 1435 .00 25.0 8.3 175 8.30 4.40

14



T3bIe 2.InstantaneoUs_and dIel waterquality date for Smith and ybee LakesContinued

SMITH LAKE SITE

OXYGEN
015 SPE TRANS

SOLVEO CIFIC PAR
PER CON- ENCY
CE1T PH DUCT SECCHI

SATUS ANCE DISK
AT0M UIITS CUMHOS CM

SEP

24.. 1030

24.. 1031

24.. 1032

24.. 1033

29.. 1020

29.. 1021

29. 1022

29.. 1403

OCT

12.. 1515

12.. 1516

t2. 1517

13.. 0805
13.. 0805

13.. 0807

.00 19.5

.10 19.5

.18 19.5

.18

.00 11.6

.10 11.6

.22

.12

.30 21 .0

.20 20.0

.22

.03 14.0

.20 14.0

.22

4.8 52 7.4

4.2 45

3.9 42

7.0

7.8 71

9.4 105 8.0

9.6 107

6.7 54

152 .17

.18
165 .20

.12

153

.22
169

DATE

SAM
PLING TEMPER

TIME DEPTH ATURE
CM DEG

OXYGEN
DES

SOLVED
MG/L

15
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DATE
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13.3

6.0
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4.4

6.9

59 7.7 181

55

20

40 7.6 131

160 8.3 173 13.0 5.90

50
65 7.3 159 .17

65

48

64 7.5 154 .18

62
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IS.. 08 .13 13.2

IS.. 0812 .11 13.2

16.. 0825 .03 13.5

IS.. 062ó .10 13
16.. 145 .00 25.0

15.. 1415 .10 25.0
24.. 103 .00 19.0

24.. lOll .I0 19.2

24.. 102 .13 19.2

24.. 1015 .18

29.. 3940 .00 11.0

29.. 0941 .13 11.2

OCT
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12.. 0942 .22
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12.. 130 .13 .3 9.3

12.. 1535 .00 21.0 9.3

12.. 1536 .20 20.5 0.2

12.. 1500 .10 21.1 9.6

12. 1700 .10 20.8 9.7

12.. 1800 .I0 20.5 9.8

12.. 1900 .10 19.8 9.2

12.. 2003 .13 18.8 8.6

Ii.. 2100 .10 18.2 8.0

12.. 2200 .10 18 1.6

12.. 2300 .1 11.4

12.. 2400 .0 16.5 6.1

13.. 300 .1 16.1 6.3

13.. 0200 .10 15.8 3.9

IS.. 0500 .13 15.5 3.6

13.. 4J .13 14.9 5.2

13.. 0503 .10 14
13.. 0600 .13 14.2 4.0

13.. 0100 .10 13.9 4.5

13.. 3745 .00 13.8 8.4

13.. 0746 .23 14.0 3.0

13.. 3753 .00 15.3 5.4

13.. 0803 .13 13.5 4.5

13.. 0825 .00 13.7 3.3

15.. 0826 .20 13.8 4.9

13.. 0830 .1 13.7 3.3

Il0V

24.. 1203 .30 2.3 12.0

24.. 1201 .20 2.2 11.4

24.. 1202 .30

61 1.5 165 .23 .20

59 -- -- -- -- --

64 165 .21 29.0 12.0

64 1.3 165 .60

65 1.4 165 .72

70 7.4 160 .82

81 1.5 155 .85

92 7.5 160 .79

131 1.6 163 .66

103 1.7 165 .56

lOS 1.7 165

90 -- --

107 7.3 165 .47

131 7.9 164 .24

108 7.7 167 .04

100 7.6 175 .00

91 7.6 173 .00

84 7.5 176 .00

83 7.5 175 .00

73 7.4 172 .00

63 7.4 170 .00 -- --

63 7.4 Ill .00

59 7.4 170 .00

56 7.3 170 .00 --

SI 7.3 170 .00

50 7.3 170 .00

46 1.3 168 .00

43 7.5 168 .00

52 7.5 164

47

52 7.5 I4 .04

43 7.3 165 .06

SI 1.4 165

48

51 7.4 165 .08

170 -- -- -- --
81 7.1

83
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Teb 2.--InsPn neas 3n3 dlii wtsr-gu for SmIth 5ju--CentlAu.4
simling den ..ri no wI..rqjIi1y dt dic .rnJ Ite dqI lt

S41T4 LAKE SITE EASI MEA PqTLAM

4h.T.4 JALITY DAfA JuIE NV434 1982

C4101A CILRl05 SPE TRAIS PIYT PITT
5LVEO CIFIC AR PLA4 PLAIK

SAM 4f3l ER 34 EC TI
PLI TE45R 35 EMT DUCT- ECCHI lM 13MD

rIME 3.r4 ArJq c3L.3 srjq .HSK LJfl4 FLJ3M
153 M3/L 4113I UNITS UM135 MI J5/L UG/L

Ju.1

1.. 053 .53 21 .3 10 112 4.7 110I.. 1051 13 .1 7.3 173
If.. lOS 2.4

JUL

.30 26 9.2 115 8.0 115 .44
.50 23.4 9.5 II 4.2 173 --

25.3 8.4 99
1.0 25.3 3.8 132
2.0 -- -- --

.50 25.4 9.3 112 8.2 173 28.0

.03 25.0 7.2 87 7.9

.13 --

S4IT4 LAKE SITE lE1I NE DATLAND OR

OX GE

013 SE TRA4S
SOL10 CIFIC PA

SAM 3XY35$ P5 34 ccy
PLIPI5 TEMPER DIS CE4T DUCT SECCI

TIME DEPTH rq SLVE SATJq A9CE DISK
Ml 0E3 MG/LI ATI3N UNITS trlPiOS

.30 21 .0 12.4 40 9.4 lii
2.3 17.0 8.4 87 3.5 234
hO -- -- --

.00 24.0 9.4 II 8.1 141

.5 22.4 9.5 113

1.0 21.5 10.1 15 8.1 135

1.5 20.3 10.4 118

2.0 20.0 11.3 131

2.1 18.5 13.9 117 8.2 132

3. 7.9 1.2 13 J9
-- -- -- --

.30 13.0 3.8 34 7.6 247

.03 -- -- -- -- --

V5E4
013 SPE TRAIS

SOLVE CIFIC PAR
SAM- 3Y3E4 PEM 3M

PLIMG TEMPER 05 CEIT PH DUCT- SCc.II
TIME uPT1 ATJRE 3LV5 SATJR DISK

DATE 0E3 MD/L A1IlI U4ITS CUMIOS MI

Jul

17.. 1133 .3 23.3 11.8 132 8.9 153

17.. 1151 19.0 11.7 125
Il.. 1132 2.2

22.. 231 .3 23.0 9.1 131 7.4 Ill

22.. 1311 .50 21.4 .4 18
22.. 131 1.0 21.0 11.1 125

22.. ISIS 1.3 20.3 11.2 126 8.4 132
22.. 1314 2.0 20.0 11.5 123

22.. ISIS 2.3 18.5 9.2 10
22.. l3I 2.7 28.0 3.3 40 7.3 It
22.. 1317 5.0 27.4 5.0 31

22.. ISIS 3.3

JUL

23.. 453 .30 24 9.6 114 8.1 124
23.. 455 .53 22.9 9.3 109 --

23.. 145 .30 21.5 9.3 III

23.. 1453 .83 -- -- --

20.. 325
2.. 1626

23.. 1627

20.. 1523
23.. lb2
20.. 164

SEP

02.. III
02.. 1111

.100

.l0

OATS

JOM

Il.. 1253

11.. 1251

17.. 1252

22.. 1545

22.. 154
22.. 1547

22.. 143
22.. 1549
22.. 135
22.. 1551

22.. 1532

SEP

16.. 073
16.. 0151

77

.97

3MIT4 LAKE SITE 43R1M 474 PORTLAM3 OR

.67

.79

.49
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3t --L titi LLe td3 --Con nunS

imp leoth 1h qu iii Iy tn SIc ites mu mum ike le Ih it

COLIM31 SLOISGI SITE lEA OY3EE LAKE IEA P0TLAi7 OR

WATER QIJALIT 0ATA JU4E 43VE4SER 1982

7X3E
Ins SPE roAIs

SOLVE CIFIC PAR
SAM XY3E PEl 03I

uLING TEMPER 03 CEIT P11 OUCT- SCCMI
TIME EP1I ATtJRE $LVEO SATJ4 AlCE 03K

DATE Ml E3 MG/LI I74 UNITS J4110S

JUN

22.. 0945 .0 17.5 11.4 119 8.1 34 .87
22.. 3946 .53 17.2 11.5 IS -- --

22.. 0947 1.0 17.2 11.4 117
22.. 7948 1.5 17.2 1.4 17
22.. 0949 2.0 1.2 11.6 119 8.1 13
22.. 0950 2.5 17.1 11.5 13
22.. 0951 5.0 17.1 11.5 113

22.. 0952 3.5 17.1 11.5 118

22.. 0953 4.3 17.1 11.5 118

22.. 3954 4.5 17.1 11.5 18 36
22.. .3955 4.3

29.. 510 .00 22.7 4.6 55 7.2 59
29.. 1511 .0 21.5 4.4 50
29.. 1512 2.0 21.0 4.2 47 1.2 155
29.. 1513 3.0 20.9 4.3 45 155

29.. 1514 5.1 2I.l 4.2 47
29.. 1515 5.8

JUL

07.. 184s .00 19.2 6.7 72 7.2 200 .64

07.. 3846 .50 9.2 6.7 12

37.. 0841 1.0 19.2 6.6 70

77.. 0848 1.5 19.2 6.6 70 7.2 200
01.. 3549 2.0 19.2 6.6 70

07.. 0850 2.5 19.2 6.6 10 -- --

07.. 0851 3.0 19.2 6.5 10 1.5 201

07.. 0852 5.1 19.2 5.4 69

37.. 0853 5.4

15.. 1220 .0 19.9 6.4 70 7.2 203 .52
15.. 1221 .50 19.9 6.5 71 7.2 196
5.. 1222 1.0 19.9 6.4 10 7.2 195
15.. 1225 1.5 19.9 5.4 70 1.2 195
15.. 224 2.1 19.9 6.4 70

15.. 225 2.5 19.9 6.4 70
5.. 1226 2.6 9.9 5.8 65
15.. 1221 2.ó ._

20.. 1300 .00 21.4 9.1 103 7.6 153 .33

27.. 1301 .5 21.3 9.2 14
20.. 1302 1.0 21.2 3.9 If 1.5 49
23.. 1303 7.3 21.1 8.8 99
21 .. 074 .5 19.0 9.6 102 7.9 19
29.. 100 .7 0.6 1.8 84 7.4 loS .41

29.. 10 .5 12 7.1 35

24.. 102 .3 19.5 7.1 35 7.5 164
29.. 005 .5 19.6 7.7 83 7.4 155
29.. 004 2.0 19.6 1.1 33
29.. 1005 2.1 19.6 7.4 80 -- --

29.. 1306 2.1

AUG

03.. 020 .10 20.0 9.2 110 7.9 135
05.. 1021 .5 19.9 9.5 1l --

05.. 122 1.0 9.9 9.2 10 113
05.. 1023 1.5 10.8 9.2 110 52 --

05.. 024 1.7 19.6 8.9 95
05.. 1025 1.1

20.. 0855 .00 20.5 6.9 76 7.0 123

20.. 3856 .50 20.5 6.8 75 8.0 124

2.. 3531 20.5 6.8 75
20.. 3339 2.0 20.5 6.9 75 -- -- --

20.. 0839 2.5

27.. 52 .0 22.3 3.0 91 7.3 221
27.. 1321 .1 27 8.3 91

27.. 322 .20 -- --

20



__Latnttn tt A1s1_iLLq L1t eel

3inl in 1.th with iterqiiiI fly Jet Injicitee niinJn iAe le7th site

SY3EE LAKE SITE

WATER QUALITY DATA JUSE Er l3VE43ER 1932

311351 CILRA CMLR3
05 WE IRA1S PlI3 P113

S3LVEO CIFIC PAR LA1K PLA4K
S\1 YGEM PER CD ENIY 134 101

LL43 EKIPEI 03 CEll P1 013Cr SECCIII CIRIlO 9RY43
145 .53T1 TU3E SOLVED SATJR AId 051 FLJ3934 FLJ3R3.j

iz 1SIL ATIl ill Es 1415 J5/L JO/LI

iii

2.. 153
29.. 145
2.. 1452

29.. 1435

2.. 1454

29. 1434

2.. 1455

29.. 1451

iL

2.. 145
2.. 1115

23.. 1117

23.. 1413

23.. 1433

AJ3

23.. 100
20. 1001

2.. 1002

1033

15.. 1335

16.. 1Q33

13.. 1031

IS.. 1033

24.. 154
24.. 1311

24.. 1542

24.. 1545

2.. 1253

29.. 1251

2.. 1252

29.. 1255

21.. 155

.0 22

.50 22.3
21.5

1.5 21.1

2.0 20.5
23.5

2.7 20
2.3

.0 21.8

.j 23.5

22.5
1.3

.0 21.6

.33 22.2

.20 22.2

.4 21.9

.55

.03 15.2 1.2

.34 15.0 1.2

.05 15 2.0

.05

.03 22.5 8.1

.13 21.5 7.3

.12 22.6 5.4

.12

.00 13.l II

.10 13.3 11.7

.25 15.4 11.3

.29 --

72

71

20

13%
90

57

17
107

02

30

7.2 45 7.4 113 1.82

7.0 30 --

7.0 40

6.4 75 7.1 143

3.4 42

4.1 19

4.4

9.1 110 7.4 191 .34

9.4 II 1.9 190

9.3 108

9.4 111 1.4 199 25.3

1.1 53 7.5 172

1.1 31 172

5.0 57 1.5

1.1 254 31.3

3.5 204

3.5 207

91 7.5 174

13.3 .100

.3 12.4

9.73
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Tb 2.-- ttq _k--Con flue

3Y3EE LAKE SITE

WATER IJALITY OATA JUE TO flVEM3ER 1932

XY3EI -ILORA C1LOR3
05- SPE TR4S PlfT PIfTO

SLVEO CIFIC 9A4- LAl PLA4K
SAl DXYGEI PEa C0l E4

PLI3 IEMPE4 015 CET P1 OUCT SECCIl CIROMO cR
TIIE PT1 TURE SOLVED SATUl ACE 01 5K FLJlRD LJlNE3 MfL ATIM JIlTS J4flS J/L JGIL

77

115 14
113

99

100 --

94

55

.00 3.1 15.4 15 1.3 211

.20 3.1 15.5 15

.4

OY3EE LAKE SITE WEST lEAR PORTLAV OR

05 SE TRAIS
SOLVE CII PAR

5Asl XY3El PER_ Cl
PLIl3 TElPER 01S CEll OtJCT- SECClI

TI IC EPT4 ATJRE SOLVE SAT1JR lE 05K
0CC MG/LI ATI3I UlITS U4lS

JUL2. 1200 .4 20.5 7.4 7.4 221 .29

29.. 1201 .20 20.5 7.2 79

2. 1202 .30 20.5 7.4 81

29.. 1203 .35

DATE

SEP

2$.. 125i

24.. 1237

2.. 13
29.. 1531

2. 1332

29.. 1353

2.. 1334

29.. 1355

2.. 133ô

OCT

12.. 1143

12.. 1141

2. 120

24.. 142
24.. 421
23.. 1422

2.7
.70

3.4 I.
.1 12.3 12.1

.2 12.2 10.1

.3 12.2 10.3

.1 12.1 10.2

.5 12.1 6.0

.55

.0 17.3 11.4

.23

.3 17 11.4

117 7.6 211 .2

117 1.6 211 43.0 12.0

23



Table 3.Waterquality chemical data for Smith and Bybee Lakes

NITRO NITRO NITRO PHOS SOLIDS
GErIAM GEN GEN P1-lOS PHORUS CARBON RESIDUE ALKA
MONIA i- AMMONIA ORGANIC PHORUS ORTHO ORGANIC AT 180 LINITY

DATE ORGANIC DIS 015 DIS DIS DIS DEG FIELD TUR
OF DIS SOLVED SOLVED SOLVED SOLVED SOLVED DIS MG/L BID

SAMPLE TIME MG/L MG/L MG/L MG/L MG/L MG/L SOLVED AS ITY
AS AS AS AS AS AS MG/L CACO3 FlU

Smith Lake Site

820721 0600 1.1 .108 .99 .050 .022 4.6 100 69
820819 1130 .83 .110 .ó9 .050 .035 6.4 111 87
820916 1415 1.4 .010 1.4 .150 .082 8.1 108 45
821012 1000 1.9 .070 1.8 .060 .056 7.0 110 77 83

Bybee Lke Site

820721 0900 1.0 .090 .91 .030 .018 3.4 109 65
820820 0925 .70 .140 .56 .070 .013 2.3 81 54
820916 1200 .5 .012 .5 .100 .032 8.2 166 64
821012 1200 .90 .100 .80 .070 .043 7.4 140 97 45



Table 4.Summary of minimum and maximum values for waterquality data
collected at ites and

Smith Lake Bybee Lake
site site

mm max mm max

temperature 2.0 27.5 3.1 30.0

conductivity umhos/cm 141 198 125 264
dissolved oxygen mg/L 0.2 15.0 1.0 15.5

percent dissolved oxygen 173 11 163

pH pH units 7.1 8.9 7.2 8.8
maximum lake depth at site CM 0.1 3.2 0.05 4.5
secchi disk CM 0.17 1.6 0.2 1.5

alkalinity mg/L 45 87 54 97

as organic mg/L 0.69 1.8 0.56 1.5

NH3 as mg/L .010 0.110 0.012 0.140

NH3 organic as rng/L 0.80 1.9 0.70 1.5

as mg/L 0.050 0.130 0.030 0.100
ortho-P as mg/L 0.022 0.082 0.013 0.043
organic carbon mg/L 4.6 8.1 2.3 8.2

solids residue 180C Cmg/L 100 111 81 166

chlorophyll ig/L 2.5 29 8.6 40

chlorophyll ig/L 0.1 12 0.1 16
total phytoplankton cells/mi 431 10800 256 15400
total zooplankton No./L 66 3470 17 2880
total benthic invertebrates

No./m2 113 299 78 803

phytoplankton species diversity 2.98 4.80 2.99 4.73
zoopiankton species diversity 1.19 1.81 1.00 1.87

benthic invertebrate species

diversity 0.2 1.47 0.80 1.55
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Table 5.Staff gage measurements for Columbia Slough
Smith and Bybee Lakes 1962

are in meters above sea level based on datum from Vancouver

bridge gaging station Locations of gages are plotted in figure Time

of measurement is shown in parenthesis

Columbia Slough Bybee Like Smith Lake

meters hour meters hour meters hour

June 17 3.601205 3.601250
June 29 4.481525
July 3.890845
July 15 2.931215 3.170920 2.351100
July20 2.591300 2.191210 1.951525
July 21 2.730730
July 21 2.681025
July29 2.131425 2.161100
Aug 2.041030 1.951130 1.951400
Aug 2.01 1215
Aug 13 1/ 1/ 2.071020
Aug 19 2.320910 1.931000
Aug 20 2.241025 2.160925 2.011245
Aug 27 1/ 1.821410 1.931200
Sept 1/ 1821230a1 1.830945
Sept 15 1/ 1.831200 1.841400
Sept 24 TI 1.891230 1.931000
Sept 29 11 1.891330 1.930940
Oct 12 11 1.951030

11 Gage was inaccessable
21 Base of staff gage 1.82 meters was above water level
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Table 6.Phytoplankton Identification abundance and diversityIndex data for Snith and Bybee Lakes

EPhytopInkton identification by James Sweet USGS Portland Oregon

PHYTOPLANKTON DATA

SMITH LAE SITE

DATE 82/08/19

SPECIES

DIVERSITY 4.93

DIV 1St ON

CLASS
--ORDER

-FAMILY
GENUS SPECIES

TOTAL COUNT 3075
CELLS/ML

COUNT PCI

CHLOROPHYTA GREEN ALGAE

CHLOROPHYCEAE
VOLVOCALES
CHLAMYDOMON ADACEAE

-CHLAMYDOMONAS-LIKE 1.0

CHLOROCOCCALES
CHLOROCOCCACEAE
TETRAEDRON REGULARE 30 .0

PALMELLACEAE
SPHAEROCYSTIS SCHROETERI 90 2.9

OOCYSTACEAE
CLOSTERIOPSIS LONGISSIMA 30 1.0

SELENASTRUM MINUTUM 30 1.0

SCENEDESMACEAE
CRUCIGENIA QUADRATA 30 .0

cRUCIGEPIIA TETRAPEDIA 30 1.0

SCENEDESMUS DENTICULATUS 30 1.0

SCENEDESMUS QUADRICAUDA 151 4.9

COCCOMYXACEAE
-ELAKATOTHRIX GELATINOSA 30 1.0

EUGLENOPHYTA EUGLENO DS

EUGLENOPHYCEAE
-EUGLENALES
EUGLENACEAE
-EUGLENA SPP 30 1.0

TRACHELONAS VbLVINA 30 1.0

CHRYSOPHYTA YELLOW3ROWN ALGAE

CIRYSOPHYCEAE
CHROMUL1NALES
CtIROMULINACEAE
KEPHYRION SPP 30 1.0

KEPHYRION LITTORALE 30 1.0

-KEPHYRION SPIRALE 30 1.0

CFRYSOCOCCACEAE

-CHRYSOCOCCUS RUFESCENS 60 2.0

BACILLARIOPHYCEAE DIATOMS

CENTRALES CENTRIC DIATIOMS

COSC NOD SCACEAE

--CYCLOTELLA GLOMERATA 60 2.0

-CYCLOTELLA KUTZING1ANA 30 1.0

CYCLOTELLA MENECHIMIANA 30 1.0

MELOSIRA AP8IGUA 362 11.8

--MELOSIRA DISTANS 392 12.7

MELOSIRA CRANULATA 60 2.0

-MELOSIRA ITALICA 30 1.0

STEPHANODISCUS ASTREA MINUTULA 181 5.9

STEPHANODISCUS HANTZSCHII 151 4.9

-STEPHANODISCUS SUBSALSUS 30 1.0

-PENNALES PENNATE DIATOMS 30 .0

FRAGILARIACEAE
--AMPHICAMPA MIRABILIS 30 1.0

FRAGILARIA CONSTRUENS 151 4.9

--FRAGILARIA PINNATA 60 2.0

SYNEDRA RADIANS 30 1.0

SYNEDRA RUMPENS 30 1.0

ACHNANTHACEAE
ACHNANTHES MINUTISSIMA 60 2.0

NAVICULACEAE
CALONEIS VENTRICOSA 30 1.0

OIPLONE1S SMITHII 30 1.0

NAVICULA SPP 30 1.0

NAVICULA BACILLUM 30 1.0

NAVICULA MIMUSCILA 30 .0

NAVICULA MINIMA 60 2.0

NAVICILA PUPULA 50 1.0
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Table 6.Phytoplonkton Identification abundance ond diversityIndex data for Smith and Bybee LakesContinued

PHYTOPLANKTON DATA

SMITH LAKE SITE

DATE 82/08/19

SPECIES

DIVERSITY 4.98

DI IS ON

CLASS
-ORDER
FAMILY
GENUS SPECIES

TOTAL COUNT 3075
CELLS/ML

COUNT PCT

CIRYSOPHYTA YELLOWBROWN ALGAE

BACILLARIOPHYCEAE DIATOMS

PENNALES PENNATE DIATOMS

NAVICULACEAE
-PINHULARIA SPP 30 1.0

CYM3ELLACEAE
-CYMBELLA MINUTA 30 .0

NITZSCHIACEAE
NITZSCHIA SPP 60 2.0

NITZSCHIA AMPHIBIA 90 2.9

NITZSCHIA FRUSTILUM 90 2.9

NITZSCHIA PALEACEA 30 1.0
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Table 6.Phytoplankton identIfication abundance and diversityindex data for Smith and Bybee LakesContinued

PHYTOPLANKION DATA

SMITH LAKE SITE

TOTAL COUNT

CELLS/ML

CHLOROPHYTA GREEN ALGAE

CHLOROP-IYCEAE

VOLVOCALES
CHLAMYD3MONAOACEAE
CHLAMYDOMONASL IKE

VOLVOCACEAE
PANDORINA MORUM

CHLOROCOCCALES
CHLOROCOCCACEAE
TETRAEDRON REGULARE

PALMELLACEAE
SPI-IAEROCYSTIS SCI-ROETERI

OOCYSTACEAE
ANKISTRODESMUS FALCATUS

CLOSTERIOPSIS LONGISSIMA

KIRCHNERIELLA SPP
OOCYSTIS PUSILLA

-SELENASTRUM MINUTUM

SCENEDESMACEAE
COELASIRUM MICROPORUM

-cRUCIGENIA RUCIFERA
CRUCIGENIA QIJADRATA

O1UCIGENIA TETRAPEDIA

SCENEDESMUS ACII-IINATUS

SCENEDESMUS BIJ13A

SCENEDESMUS SIJUGA ALTERNANS

SCENEDESMUS QUADRICAUOA
TETRASTRUM STAU1OGENIAFORME

-HYDRODICTYACEAE
PEDIASTRUM BORYANUM

PEDIASTRUM DUPLEX

22 1.6 0.9

0.9
33 2.3

11 0.8 35 8.2

1.8

80.8
45 3.1 12 2.7 0.8

11 0.8 23 5.5 30 3.4 33 3.0 64 2.8

1.8 0.8

40.9
40.9

1.8 23 2.5

31 7.3 33 3.0

81.8

163.6
35 0.8 33 2.3

MISCELLANEOUS OREEN ALGAE 11 0.8 0.9 11 1.0

EUGLENOPHYTA EUGLENO IDS

EUGLENOPHYCEAE
EUGLENALES
EUGLENACEAE
-TRACHELOMONAS SPP
TRACHELOMONAS Rc8USTA

TRACHELOMONAS VOLVOCINA

CI-RYSOPHYTA YELLOW-OROWN ALGAE

CFIRYSOPHYCEAE

CHROMUL MALES

CHROMI.LINACEAE
KEPHYRION SPP
KEPHYRIOM LITTORALE

KEPHYRION SPIRALE

CRYSOCOCCACEAE
CHRYSOCOCCUS RUFESCENS

BACILLARIOPHYCEAE DIATOMS

CENTRALES CENTRIC DIATIOMS

COSCI NOOI SCACEAE

CYCLOTELLA GLOMERATA

CYCLOTELLA MENEGHINIANA

--MELOSIRA AMBIGUA

MELOSIRA DISTANS

MELOS IRA G1ANULATA

MELOSIRA ITALICA

STEPHANODISCIJS ASTREA MINUTULA

STEPHANOOISCUS HANTZSCHIIRH ZOSOLEN ACEAE

RHIZOSOLENIA ERIENSIS

PENNALES PENNATE DIATOMS

FRAGILARIACEAE
ASTERIONELLA FORMOSA

DIATOMA TENI.E

212 5.1 78 5.5 0.9 0.8

35 0.8 45 3.1

DATE

SPECIES

DIVERSITY

DIV IS ON

CLASS
-ORDER
FAMILY
GENUS SPECIES

82/06/17 82/06/22 82/06/29 82/07/07 82/07/20 82/01/29

3.72 4.47 4.64 3.85 3.88 4.24

4179 1428 431 894 1088 2274

COUNT PCT COUNT PCT COUNT PCI COUNT PCI COUNT PCT COUNT PCT

71 1.7

11 1.0

35 0.8 11 0.8 0.9

35 0.8 33 2.3 31 7.3 218 24.8 229 21.0 365 16.6

0.8

106

120 13.4

22 2.0

11 1.0

152 14.0 129 5.7

21 0.9

1.8 23 2.5 42 1.8

81.8
71 1.7 11 0.8 31 7.3 53 5.9 64 2.8

1.8 22 2.0

35 0.8 45 3.1

71 1.7 33 2.3 11 1.0

0.9 38 4.2 87 8.0 150 6.6

390 9.3

602 14.4

319 7.6

850 21.0

602 14.4

105 2.5

134 9.4

100 7.0

112 1.8

190 13.2

45 3.1

57 4.7

22 1.5

20 4.5

55 13.1

0.9

0.9

12 2.7

16 3.6

45 5.0 33 3.0 21 0.9

23 2.5 11 1.0

90 10.1 131 12.0 150 6.6

23 2.5 44 4.0 300 13.2

30 3.4 44 4.0 129 5.7

0.8 43 1.9

30 3.4 33 3.0 43 1.9

11 1.0 86 3.8

11 0.8
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Table 6.Phytoplankton Identification abundance and dIversItyIndex data for SmIth and Bybee LakesContinued

PHYTOPLANKTON DATA

SMITH LAKE SITE

DATE

SPECIES

DIVERSITY

DI IS ON

CLASS
-ORDER
FAMILY
GENUS SPECIES

TOTAL COUNT

CELLS/ML

1428 431

35 0.8 21 0.9

21 0.9

35 0.8 0.9 45 S.D 75 1.0 193 8.5

21 D.9

35 0.3 78 5.5

35 0.8 33 2.3

11 0.8

21 0.9

0.8 11 1.0 43 1.9

21 0.9

11 1.D

21 0.9

II 1.0

35 D.8

D.9

11 1.0

43 1.9

54 2.8

40.9
21 0.9

40.9
21 0.9

22 1.5

22 1.6

40.9
80.8
80.8

33 3.0

11 0.8 11 1.0 107 4.1

35 0.5 11 0.8 38 4.2

82/06/17 82/06/22 82/05/29 82/07/07 82/07/20 82/07/29

3.72 4.47 4.54 3.85 3.88 4.24

4179 894 1088 2214

COUNT PCT COUNT PCT COUNT PCT COUNT PCT COUNT PCT COUNT PCT

C-RYSOPHYTA YELLOd-3ROAN ALGAE

3AC ILLAR OPHYCEAE DIATOMS

PENNALES PENNATE DIATOMS

FRAGILARIACEAE
FRAGILARIA 8REVISTRIATA

FRAGILARIA CAPUCINA

FRAGILARIA CONSTRUENS

FRAGILARIA LEPTOSTAURO4

SYNEORA DELICATISSIMA

SYNEDRA RADIANS

-TASELLARIA FENESTRAIA

ACHNANTHACEAE
-ACHNANTI-IES EXIGUA

ACHNANTHES MINUTISSIMA

NAVICULACEAE
-GYROS IGMA SPP
NAVICULA SPP
-NAVICt.LA CRYPTOCEPHALA

NAVICULA MINIMA

NAVICLIA PUPULA

NAVICULA RHYNCHOCEPHALA

NAVICULA SUBHAMt.IATA

GOMPHONEMACEAE
GOMPHONEMA SUBCLAVATUM

CYM8ELLACEAE
-AMPHORA OVALIS

-AMPHORA PERPUSILLA

CYM8ELLA AFFINIS

CYMBELLA MINUTA

CYMBELLA TRIANGULUM

NITZSCHIACEAE
-HANTZSCHIA AMPHIOXYS

NITZSCHIA SPP
-NITZSCHIA ACICtLARIS

NITZSCHIA AMPHIBIA

-NITZSCHIA ANGUSTATA

NITZSCHIA FRUSTULUM

-NITZSCHIA PALEA

CYANOPHYTA BLUEGREEN ALGAE

MYXOPHYCEAE
CHROOCOCCALES
CHROOCOCCACEAE
CHROOCOCCUS SPP
OSCILLATORIALES
-OSCILLATOR ACEAE

-OSCILLATORIA SPP
NOSTOCACALES
NOSTOCACEAE
-ANASAENA SPP
APHANIZOMENON FLOSA2UAE

21 0.9

21 0.9

11 1.1 51 4.7 12 2.7 0.8

6.8 57 4.7 20 4.5
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Table 6.Phytoplankton identification abundance and diversityindex data for Smith and Bybee LakesContinued

PHYTOPLANKION DATA

SMITH LAKE SITE

COUNT PCT COUNT PCT COUNT PCI COUNT PCT COUNT PCI COUNT PCI

CHLOROPHYTA GREEN ALGAE

CHLOROPHYCEAE
VOLVOCALES
CHLAMYDOMONADACEAE
-CHLAMYOOMONASL IKE

-CHLOROCOCCALES
PALMELLACEAE
SP1-IAEROCYSTIS SCHROETERI

-0YSTACEAE
ANKISTROOESMUS FALCATUS

CHODATELLA WRATLAWIENSIS

KIRCHNERIELLA SPP
OIXYST1S PUSILLA

-SELENASTRUM MINUTUM
SCENEDESMACEAE
--CRUCIGENIA CRUCIFERA

CRUCIGENIA QUADRATA
-CRUCIGENIA TETRAPEDIA

SCENEDESMUS BIJIGA ALTERNANS

SCEWEDESMUS QUADRICALA
COCCOMYXACEAE
ELAKATOTHRIX GELATINOSA

MISCELLANEOUS GREEN ALGAE

EUGLENOPHYTA EUGLENOIDS

EUGLENOPHYCEAE
EUGLENALES
UGLENACEAE
-TRACHELOMONAS SPP
TRACHELOMONAS LACUSTRIS

-TRACHELOMONAS ROBUSTA

TRACHELOMONAS VOLVINA

CHRYSOPHYTA YELLOW3ROWN ALGAE

ClfYSOPHYCEAE
CHROMULINALES
CHROMULINACEAE
KEPHYR1ON SPP
KEPHYRION LITTORALE

CHRYSOCOCCACEAE
-CHRYSOCOCCUS RLJFESCENS

BAC LLAR OPHYCEAE DI ATOMS

-CENTRALES CENTRIC DIATIOMS

COSCINODISCACEAE
-CYCLOTELLA GLOMERATA

CYCLOTELLA MENEGHIN1ANA

-CYCLOTELLA OCELLATA

CYCLOTELLA PSEUDOSTELLIGERA

CYCLOTELLA STELLIGERA

MELOS1RA AM3IGUA

MELOSIRA DISTANS

MELOSIRA GRANULATA

-MELOSIRA ITALICA

MELOSIRA VARIANS

STEPHANODISCUS ASTREA MINUTULA

STEPHANODISCUS HANTZSCHII

PENNALES PENNATE DIATOMS

FRAG LAR ACEAE

ASTER IOr4ELLA FORMOSA

-DIATOMA TENUE

--FRAGILAR1A BREVISTRIATA

----FRAGILARIA CAPUCINA

-FRAG1LARIA CONISTRUENS

FRAGILARIA LEPTOSTAURON

FRAGILARIA PINNATA

SYNEDRA DELICATISSIMA

SYNEORA RADIANS

43 0.9
97 1.7

97 1.7

43 0.9

97 1.7 43 0.9

43 0.9

43 0.9

49 0.9 85 1.8

257 5.3

43 0.9

429 8.8

172 3.5

172 3.5

43 0.9

215 4.4

472 9.3

DATE 82/03/05 82/08/13 82/08/19 82/09/02 82/09/15 82/09/24
SPECIES

DIVERSITY 3.90 4.69 4.52 4.59 4.80
DIVISION

CLASS
ORDER
FAMILY
GENUS SPECIES

TOTAL COUNT 3958 4730 5626 6282 4848
CELLS/ML

3.17

10767

49 0.9 43 0.9

45 0.9 59 0.9 215 4.4

223 4.7

108 2.7

45 0.9

45 0.9

36 0.9 134 2.8

45 0.9

45 0.9

36 0.9 312 6.6

36 0.9

291 2.7

97 1.7

36 0.9 97 1.7 59 0.9 129 2.7 97 0.9
490.9

89 1.9

45 0.9 49 0.9 117 1.9 86 1.8

89 1.9 49 0.9 117 1.9 86 1.8

43 0.9

36 0.9 146 2.6 294 4.7 386 8.0 97 0.9

178 3.8

45 0.9

45 0.9

491 10.8

491 10.8

89 1.9

39 1.9

312 6.6

357 7.5

291 5.2 411 6.5

146 2.6 59

117 1.9

485 8.6 646 10.3
534 9.5 411 6.5

388 6.9 411 6.5

49 0.9

59 0.9
243 4.3 705 11.6

437 7.8 411 6.5

216 5.5

36 0.9

360 9.1

216 5.5

144 3.6

1331 31.8

216 5.5

36 0.9

216 5.5

35 0.9

36 0.9

4559

679

97

291

582

44.2

6.3

0.9

2.7

5.4

134 2.8

49 0.9

45 0.9

402 8.6 582 10.3

45 0.9

49 0.9

89 1.9

117 1.9

352 5.6

59 0.9

194 1.8

43 0.9

300 6.2 485 4.5

43 0.9

43 0.9

43 0.9
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Table 6.Phytoplankton identification abundance and diversityindex data for Smith and Bybee LakesContinued

PHYTOPLA4KTON DATA

SMITH LAKE SITE

DATE

SPECIES

DIVERSITY

DIYISIOM

CLASS
--DER
FAMILY
GENUS SPECIES

TOTAL COUNT

CELLS/ML

4.59 4.62

4130 3526

4.59 4.80

6282 4348

COUNT PCT COUNT PCT COUNT PCI COUNT PCI COUNT PCT COUNT PCI

CI-IYSOPHYTA YELLOi3R0N ALGAE

3ACILLARIOPHYCEAE DIATOMS

PENNALES PENNATE DIATOMS

-FRAGILARIACEAE
-SYNEDRA RUMPENS

EUMOIIACEAE
-EUNOTIA SPP
ACHMANINACEAE
ACHNANTHES LA4CEOLATA

ACHNANTI-IES LINEARIS

-ACHNANTI-IES MINUTISSIMA

NAY ICULACEAE

-CALONEIS VENTRICOSA

---GYROS IGMA SPP
GYROSIGMA ACUMINATUI

NAVICULA SPP
NAVICULA CAPITATA

NAY ICULA GYPTOCEPNALA
-NAVICULA HALOPIIILA

NAY ICULA MINUSCULA

NAYICIJ..A MINIMA

NAVICULA PUPULA

NAVICULA PYGMAEA

NAY ICULA RHYNCHOCEPHALA

NAVICULA SALIMARUM

-NAYICULA SEMINULUM

NEIDIUM AFFINE

STAURONEIS KRIEGERI

GOMPHONEMACEAE
GOMPI-IONEMA PARVULUM

GOMPI-1ONEMA SU6CLAYATUM

CYMOELLACEAE
-AMPHORA OVALIS

CYMBELLA AFFINIS

CYM3ELLA SINUAIA

CYMBELLA TRIANGULUM

EPI THEM IACEAE

--RHOPALOOIA GIB3A

NITZSCHIACEAE
-HANTZSCHIA AMPHIOXYS

NITZSCHIA SPP
NITZSCI4IA ACICILARIS

NITZSCEIIA AMPHIBIA

NITZSCHIA DISSIPATA

NITZSCHIA FRUSTULUM

-NITZSCHIA LINEMIS
NITZSCHIA PALEACEA

-NITZSCHIA PALEA

IITZScHIA SIM0lDEA
MISCELLANEOUS PENNATE DIATOMS

CYANOPHYTA BLUE-GREEN ALGAE

MYXOPHYCEAE
CHROOCOCCALES
-CHROOCOCCACEAE
CHROOCOCCUS SPP
--CIIROOCOCOUS LIMNETICUS

--COELOSPHAERIUM NAEELIANUM
NOSIOCACALES
NOSTOCACEAE
---ANABAENA SPP

45 0.9

36 0.9

45 0.9

72 1.8

36 0.9 89 1.9

36 0.9

36 0.9

36 0.9

45 0.9

91 1.7

36 0.9

36 0.9

97 0.9

86 1.8

59 0.9 291 2.7

194 1.8

117 1.9

59 0.9 129 2.7 97 0.9

117 1.9 43 0.9

294 4.7 43 0.9 194 1.8

86 1.8 97 0.9

59 0.9 194 1.8

82/08/35 32/08/13 82/08/19 82/09/02 82/09/15 82/09/24

3.90 3.17

3953 10767

72 1.8 43 0.9

43 0.9

45 0.9 43 0.9

72 1.5 91 0.9

36 0.9 80 1.9 97 1.7

59 0.9

86 1.3

59 0.9

49 0.9 59 0.9 97

117 1.9 86 1.0 97

43 0.9

91 1.7 117 1.9 1649

340 6.0 176 2.8 429 8.8 194

235 3.7

59 0.9

59 0.9 43 0.9

49 0.9

97

0.9

0.9

15.3

.8

0.9

490.9
430.9

35 0.9 117 1.9

59 0.9

45 0.9

36 0.9 43 0.9

45 0.9

90 1.8

144 3.6

134 2.8

45 0.9

45 0.9

45 0.9

36 0.9

98 1.3

291 5.2

49 0.9

97 1.7

49 0.9

97 1.7

49 0.9

59 0.9

72 1.8
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Table 6.Phytoplankton identification abundance and diversityindex data for Smith and Bybee LakesContinued

DATE

SPECIES

DIVERSITY

Dl SI ON

CLASS
ORDER
FAMILY
GENUS SPECIES

TOTAL COUNT

CELLS/ML

PHYTOPLANKTON DATA

SMITH LAKE SITE

COUNT PCI COUNT PCI COUNT PCT

CHLOROPHYTA GREEN ALGAE

CHLOROPHYCEAE
CHLOROCOCCALES
PALMELLACEAE
SPHAEROCYSTIS SCHROETERI

OYSIACEAE
-SELENASTRUM MINUTUM

SCENEDESMACEAE
.ENEDESMUS QtJADRICAUDA

EUGLENOPHYTA EUGLENO OS

EUGLENOPHYCEAE
EUGLENALES
EUGLENACEAE
TRACHELOMOIIAS SPP
-TRACHELOMONAS VOLVINA

CHRYSOPHYTA YELLOW-BROWN ALGAE

Cl-RYSOPHYCEAE

CHROMULINALES
CHROMUL NACEAE

KEPHYRION SPP
KEPHYRIOM LITTORALE

-KEPHYRION SPIRALE

CFftYSOCOCCACEAE
-CHRYSOCOCCUS RUFESCENS

BACILLARIOPHYCEAE DIATOMS

CENTRALES CENTRIC DIATIOMS

COSCINODISCACEAE
CYCLOTELLA GLOMERATA

CYCLOTELLA MENEGH IN AMA

-MELOSIRA NIBIGUA

MELOSIRA DISTANS

--MELOS IRA IANULATA
MELOSIRA ITALICA

-STEPHANDDISCUS ASTREA MINUTULA

SIEPHANODISCUS HANTZSCHII

PENNALES PEIIAIE DIATOMS

FRAG LAR ACEAE

-ASTER IONELLA FORMOSA

FRAGILARIA CONSTRUENS

FRAGILARIA PINNATA

SYNEDRA DELICATISSIMA

SYMEDRA RUMPENS

TABELLARIA FENESTRATA

-ACHNANTHACEAE
ACHNANTHES LINEARIS

MAVICULACEAE
-GYROSIGMA SPP
NAVICULA SPP
-NAVICILA BACILLIJM

NAVICULA CRYPTOCEPHALA

NAVICULA MINUSCULA

NAVICULA MINIMA

MAVICIJLA PUPULA

NAVICULA RHYNCHOCEPHALA

NAVICLLA SEMINULUM

PINNULARIA SPP
GDMPHONEMACEAE
GOMPHOMEMA CRACILE

GOMPHONEMA INTRICATUM

--CYMOELLACEAE
IPHORA DVALIS

CYMBELLA TRIANGULUM

-NITZSCHIACEAE
-NITZSCHIA SPP
NITZSCHIA ACICULARIS

144 1.6

432 4.8 16 0.5

209 2.8 288 3.2 62 3.0

864 9.5 62 3.1

72 0.8 31 1.5

349 4.6 576 6.3 1155 56.7

3239 35.4 109

216 2.4 31

288 3.2 47

72 0.8 31

72 0.5

216 2.4 47

144 1.6 16

31

432 4.8 16

16

72 0.8

144 1.6

16

72 0.8 16

72 0.5

288 3.2 16

216 2.4

432 4.8 16

16

78

47

144 1.6 16

16

15

144 1.6 16

72 0.8 16

72 0.8 31

82/09/29 82/10/12 82/11/24

3.32 3.75 2.98

7600 9068 2028

70 0.9

139 1.8

139 1.8

16 0.8

3068 40.4

70 0.9

627 8.3

209 2.8

70 0.9

70 0.9

349 4.5

70 0.9

70 0.9

279 3.7

70 0.9

5.4

.5

2.3

.5

2.3

0.8

1.5

0.8

0.8

0.5

0.8

0.5

0.8

0.9

3.8

2.3

0.8

0.8

0.8

0.8

0.8

.5

0.9

11.9

2.8

0.9

906

209

70

139 1.8

139 1.8
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DAiE
SPEC IES

DI VESI IY

DIvISI
-ClASS

FAMILY
GE1LJS SPECIES

TOTAL COUIT

CELLS/ML

CIRYSOP4YTA YELLO3wM ALGAE

3ACILLARI.PHYCEAE OIAIOIS

PEMMAI.E$ PEIMA1t DIATO4S

4ITZSCNIACEAE
--MITZSCHIA CONSTRICTA

IITZSCHIA FRUSTjLU4

--MITZSCIIIA PLEACEA
PIITZSCjIIA PALEA

T3bIe 6.Phytophnkton IdenIltIction 9bundnce md diversFPyInde d.mta tor Smith mnd ybeo LmkesC3ntinud

PHfT0PLAiK1 DATA

41r4 LAKE SITE

82/.Y/29 2Il0/I2 32111/24

.32 3.75 2.98

16J0 O6a 2023

c0uiT cr COUNT cr CINT PCI

209 2.8 72 0.8

72 0.8

144 1.5

.35 0.3

16 0.8
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Table 6.Phytoplankton identification abundance and diversityindex data for Smith and Bybee LakesContinued

DATE

SPECIES

DIVERSITY

DIVISION

CLASS
ORDER
-FAMILY
GENUS SPECIES

TOTAL COUNT

CELLS/ML

OILOROPHYTA GREEN ALGAE

cl-ILOROPHYCEAE

CI-ILOROCOCCALES

CHLOROCOCCACEAE
-TETRAEDRON REG1JLARE

SCENEDESMACEAE
--SCEI4EDESMUS QUADRICAWA
TETRASTRUM STAUROGEN AFORME

Of1YSOPHYTA YELLOW-BROWN ALGAE

CIYSOPHYCEAE
cIOMlL NALES

CHROMUL NACEAE

KEPHYRIONSPP
BAG LLAR OPHYCEAE DIATOMS

CENTRALES CENTRIC OIATIOMS

COSC NOO SCACEAE

--CYLOTELLA Q..OMERATA 4.9

-CYCLOTELLA MENEGHIN1ANA 1.0

-MELOSIRA AMBIGUA 13.6

MELOSIRA DISTA4S 11.7

MELOS IRA ANULATA 3.9

MELOSIRA ITALICA 1.0

STEPHANODISCUS ASTREA M1NUTULA 6.8

STEPHANOOISCUS HANTZSCH1I 10.7

PENNALES PENNATE DIATOMS

FRAG1LARIACEAE
ASTERIONELLA FORMOSA 328 4.9

FRAG1LARIA CONSTRUENS 262 3.9

-FRAGILARIA PINNATA 66 1.0

SYNEDRA DELICATISS1MA 262 3.9

SYNEDRA RADIANS 131 1.9

SYNEDRA ULNA 66 1.0
ACHNANTHACEAE
ACHNANTHESMINUTISS1MA 131 1.9

NAVICULACEAE
GYROS IG14A ACUMINATUM 328 4.9

NAVICULA SPP 66 1.0

-NAVICI.L.A RYPTOCEPHALA 66 1.0

MAVICULA PUPULA 66 1.0

CYMBELLACEAE
AMPHORA OVAL1S 131 1.9

CYMBELLA MINUTA 66 1.0

-N TZSCH ACEAE

--NiTZSCHIA ACICILARIS 197 2.9

NITZSCHIA N4PH1BIA 197 2.9

-NITZSCHIA FRUSTULUM 131 1.9

NITZSCiI1A PALEA 131 1.9

PHYTOPLANKTON DATA

BYBEE LAKE SITE

82/08/20

4.34

6759

COUNT PCT

131 1.9

197 2.9

66 1.0

131 1.9

328

66

919

787

262

66

459

722
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Table 6.Phytoplankton identification abundance and diversityIndex data for Smith and Bybee LakesContinued

PIYTOPLANKTON DATA

BYBEE LAKE SITE

CoLOROPIIYTA GREEN ALGAE

CHLOR0PIYCEAE
VOLVOCALES
cHLAMYOCMONADACEAE
CHLAMYDO IKE

VOLVOCACEAE
-PANDORI4A 43RU4

CHLOROCOCCALES
--cIILOROCOCCACEAE

TETRAEDRON SP
TEIRAEDRON REGtJLARE

-MICRACTINIACEAE
-MICRACTINIU4 PUSILLUM

PALMELLACEAE
SPrIAERDCYSTIS SCHROETERI

OOCYSTACEAE
-ANKISTRODESMUS FALCATUS

-CLOSTERIOPSIS LONGISSIMA

-KIRCHNERIELLA SPP
OcCYSTIS PUSILLA

-SELENASTRUM MINUTU4

SCENEDESMACEAE
-CRUCIGENIA CRUCIFERA

CRUCIGENIA QUADRATA

-CRUCIGENIA TETRAPEDIA

SCENEDESMUS SPP
SCENEDESMUS A3LNDANS

SCENEDESMUS 3IJUGA ALTERMANS

SCENEDESMUS UADRICAA
-4IYDRODICTYACEAE
PEDIASTRU14 B3RYANUM

---PEDIASTRtP4 DUPLEX

COCCOMYXACEAE
-ELAKATOTHRIX GELATIIOSA

MISCELLANEOUS GREEN ALGAE

EUGLEMOPIYTA EUGLEMOIDS

EUGLENOPHYCEAE
EUGLENALES
EIJGLENACEAE
EUGLENA SPP
TRACHELOMOMAS SPP
TRACHELOMDIAS VOLVCINV

PYRRHDPHYTA

Dl NDPMYCEAE Dl I3FLAGELLATES

DINOKOMTAE
PERIDINIACEAE
-PERIDINIUM CINCTU4

CERATIACEAE
CERATIUM HIRUNDIMIELLA

RYPTOPNYTA
CRYPTOPHYCEAE
-CRYPTOMOMADALES
CRYPTOCHRYS IOACEAE

RFI000MOIAS MIPILITA

CRYPTOMONADACEAE
CRYPTOMONAS EROSA

CIYSOPHYT YELLOW-DROWN ALGAE

CIIRYSOPHYCEAE

CUROMULIMALES
-CHROMLLI1ACEAE
-KEPHYRIOM SPP
KEPHYR CI LI TTORALE

KEPHYRION SPIF1ALE

CFf1YSOCOCCACEAE
CHRYSOCOCCUS RUFESCEMS

COUNT PCI COUNT PCI COUNT PCI COUNT PCT COUNT PCI COUNT PCI

2.8

83 1.5 38 0.7 0.9 12 0.9

41 0.8 38 0.7

83 1.5 36 13.9 154 13.9

77 1.4 140 11.3

20.9
2.8 35 2.8

0.9 12 0.9

12 0.9

12 0.9

20.9
33 0.7 23 1.9

2.8 35 2.8

30 0.7 0.9

12 0.9

17 1.4 12 0.9

0.9

41 0.3 12 0.9

DATE

SPECIES

DIVERS$TY

DI IS ION

CLASS
ORDER
--FANILT
GENUS SPECIES

TOTAL COUNT

CELLS/IL

02/06/11 02/06/22 32/06/29 32/37/07 82/01/20 32/07/29

4.30 3.95 4.25 4.53 4.27 4.73

5412 5424 256 1238 3259 5445

154 2.3 0.9 23 1.9 29 0.9

165 3.1

83 1.5

83 1.5

41 0.8

124 2.3

2.3

62 1.0

29 0.9 62 1.0

52 1.0

29 0.9

52 1.0

62 1.0

62 1.0

621.0

59 1.8 186

52 1.0

38 0.7 0.9 12 0.9

41 0.8 38 0.7 14 4.6 35 2.8

41 0.8 30 0.7 50 19.8 47 3.8 186 2.9

0.9

29 0.9

85 1.5

38 0.7 12 0.9

115 2.1

38 3.7 106 8.5 29 0.9

41 0.3

124 2.3 77 1.4

0.9 59 1.8 310 4.8
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Table 6.Phytoplankton identification abundance and diversityindex data for Smith and Bybee LakesContinued

PHYTOPLANKTON DATA

BYBEE LAKE SITE

DATE

SPECIES

DIVERSITY

DIV IS ON

CLASS
-ORDER
FAMILY
GENUS SPECIES

TOTAL COUNT

CELLS/ML

CIRYSOPHYTA YELL0WBRO4M ALGAE

BACILLARIOPHYCEAE DIATOMS

CENTRALES CENTRIC D1ATIOMS

COSCINODI SCACEAE

CYCLOTELLA GLOMERATA

--CYCLOTELLA KUTZ1NGIAMA

-CYLOTELLA MENEGI-IIN1ANA

MELOSIRA AfllGUA

MELOSIRA DISTANS

MELOS1RA GRANULATA

---MELOS1RA ITALICA

SIEPHANODISCUS ASTREA MINUTULA

-STEPHANODISCUS HANTZSCHI

STEPHANODISCUS SUBSALSUS

PENNALES PENNATE DIATOMS

FRAGILARIACEAE
-ASTER IONELLA FORMOSA

DIATOMA TENUE

--FRAGILAR1A CONSTRUENS

FRAGILARIA CROTONENSIS

-FRAGILARIA VAUCHERIAE

SYNEDRA DELICATISSIMA

SYNEDRA RADIANS

SYNEDRA RUENS
SYNEDRA IJLNA

TABELLARIA FENESTRATA

ACHNANTHACEAE
_HNANTHES LINEARIS

ACHNANTHES MINUTISSIMA

-cOCCONEIS PLACENTULA

RHOICOSPHENIA C1RVATA

NAVICILACEAE
-GYROS IGMA SPP
NAVICULA SPP
-NAVICULA CONTENTA BICEPS

NAY ICULA CRYPTOCEPHALA

--MAVICILA MINIMA

NAY ICULA PUPULA

--NAVICULA RHV4CHOCEPHALA

P1NMULARIA SPP
GOMPHONEMACEAE
.-GOMPHONEMA ANGUSTATUM

GOMPHONEMA SUBCLAYATUM

CYMBELLACEAE
AMPI-IORA OVALIS

-EPITHEMIACEAE
-EPITHEMIA SPP
NITZSCHIACEAE
N1TZSCHIA SPP
NITZSCHIA ACICULARIS

NITZSCHIA ANGUSTATA

NITZSCHIA DISSIPATA

-NITZSCHIA FRUSTULUM

MITZSCHIA HUNGARICA

-NIIZSCHIA INNOMINATA

MITZSCHIA PALEA

SURIRELLACEAE
SURIRELLA ANGUSTA

-MISCELLANEOUS PENMATE DIATOMS

413 7.6 731 13.5

248 4.6 462 8.5

83 1.5 38 0.7

38 0.7

269 5.0

41 0.8

38 0.7

83 1.5

1238 3259 6445

382 11.7

290.9
1.9 12 0.9 323 9.9

0.9 29 0.9

29 0.9-

23 1.9

29 0.9

0.9

59 1.8

124 1.9

1116 16.5

248 3.8

186 2.9

.186 2.9

248 3.8

434 6.7

62 1.0

CYANOPrIYTA BLUEGREEN ALGAE

MYXOPHYCEAE
-cHROOCOCCALES
CHROOCOCCACEAE
ANACYSTIS SPP 20.9

37

3.954.30

5412

COUNT PCI COUNT PCI

82/06/17 82/06/22 82/06/29 82/07/07 82/07/20 82/07/29

4.25 4.53 4.27

424 26

4.73

COUNT PCI COUNT PCI COUNT PCI COUNT PCI

1074 19.5 1346 25.1 47 3.8 323 9.9

41 0.8 12 0.9 29 0.9

207 3.8 154 2.8 1.9 35 2.8 323 9.9

19 7.4 58 4.7 lii 3.6

661 12.2 269 5.0 12 4.6 12 0.9 88 2.7

124 2.3 192 3.5 0.9 89 2.7

578 10.7 269 5.0 0.9 152 12.3 469 12.5

165 3.1 423 7.8 21 8.3 70 5.7 264 8.1

62 1.0

124 1.9

682 10.6

186 2.9

124 1.9

41 0.8 29 0.9

38 0.7

29 0.9

621.0

62 1.0

29 0.9

20.9
88 2.7 186 2.9

83 1.5 0.9 248 3.8

62 1.0

41 0.8 62 1.0

62 1.0

0.9 29 0.9 62 1.0

621.0

20.9

62 1.0

38 0.7 0.9 12 0.9 186 3.0

83 1.5 38 0.7 12 0.9 29 0.9 62 1.0

12 0.9

29 0.9

23 1.9 59 1.8 124 1.9

12 0.9

62 1.0

29 0.9

41 0.8

23 1.9 29 0.9



Table 6.Phytoplankton Identification abundance and diversityindex data for Smith and Bybee LakesContinued

PHYTOPLANTON DATA CONTINUED

SYBEE LAE SITE

DATE 82/06/17 82106/22 82/06/29 82/07/07 82107/20 82/01/29

SPECIES

DIVERSITY 4.30 3.95 4.25 4.53 4.21 4.73

DIVISION

CLASS
ORDER
-FAMILY
GENUS SPECIES

TOTAL COUNT 5412 5424 256 1238 3259 5445

CELLS/ML

COUNT PCI COUNT PCT COUNT PCI COUNT PCI COUNT PCT COUNT PCI

CYANOPHYTA BLUE-GREEN ALGAE

-MYXOPHYCEAE

CHROOCOCCALES
---IROOCOCCACEAE
CHROOCOCCUS SPP 124 2.3 11 1.4

-OSC ILLATORI ALES

OSCILLATORIACEAE
-OSCILLATORIA SPP 41 0.3 154 2.8 24 9.3 62 1.0

-MOSTOCACALES
-NOSTOCACEAE
--ANABAENA SPP .9 29 0.9 62 1.0

APHANIZONENON FLOSAQUAZ 12 0.9
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Table 5.Phytoplankton identification abundance and diversityindex data for Smith nd Bybee LakesContinued

PHYTOPLANTON DATA

3YOEE LAKE SITE

DATE

SPEC IES

DIVERSITY

DI IS ON

CLASS
ORDER
FAMILY
GENUS SPECIES

TOTAL COUNT

CELLS/ML

92/38/05 82/08/iS 82/08/20 82/09/02 82/09/16 82/09/24

4.24 4.39 4.55

4388 10263 4313

COUNT PCT COUNT PCI COUNT PCT COUNT PCI COUNT PCT COUNT PCT

clILOROPHYTA GREEN ALGAE

CHLOROPHYCEAE
VOLVOCALES
cHLAMYOOMONAOACEAE
--CHLAlYD0M0NAS-L IKE

CHLOROCOCCALES
-PALMELLACEAE
SPHAEROCYSTIS SCHROETERI

OYSTACEAE
ANKISTRODES.IUS FALCATUS

OYSTIS PUSILLA

SCEN ED SM ACE AE

--CRUCIGENIA cRUCIFERA

SCENEDE4US BIJIOA ALTERNANS

SCENEDESMUS QUAORICAI.OA

COCCOMYXACEAE
ELAKATOTHRIX GELATINOSA

EUGLENOPHYTA EUGLENO OS

EUGt.ENOPHYCEAE

EUGLENALES
EUGLENACEAE
TRA1-lELOM0NAS SPP
TRACHELOMONAS VOLVOCINA

HRYSOPHYTA YELLOWBROWN ALOAE

CI-RYSOPHYCEAE

1-IROMl1 MALES

CHROMULINACEAE
KEPHYRION SPP
CI-RYSOCOCCACEAE
CHRYSOCOCCUS RUFESCENS

BACILLARIOPHYCEAE DIATOMS

-CENTRALES CENTRIC DIATIOMS

COSCINODISCACEAE
---CYCLOTELLA ATOMUS

-CYCLOTELLA GLOMERATA

-CYLOTELLA KUIZINGIANA

CYCLOTELLA MENEGHINIANA

MELOS IRA AMBIGUA
MELOSIRA DISTANS

---MELOS IRA ANULATA
MELOSIRA ITALICA

-MELOSIRA VARIANS

STEPHANODISCUS ASTREA MINUTULA

-STEPHANODISCUS HANTZSCHII

STEPHANOOISCUS SUBSALSUS

PENNALES PENNATE DIATOMS

FRAGILARIACEAE
ASTERIONELLA FORMOSA

DIATOMA TENUE

FRAGILARIA BREVISTRIATA

FRAGILARIA CONSTRUENS

FRAGILARIA CROTONENSIS

FRAGILARIA PINNATA

FRAGILARIA VAUCHERIAE

SYNEDRA DELICATISSIMA

SYNEDRA MAZAMAENSIS

SYNEDRA RADIANS

--SYNEDRA RUMPENS

SYNEDRA ULNA

ACHNANTHACEAE
HNANTHES LANCEOLATA

ACHNANTHES LINEAR IS

ACHNANTHES MINUTISSIMA

COCCONEIS PLACENTULA

RHOICOSPHENIA CIRVATA

406 4.0

101 1.0 620 4.4 394 2.6

37 0.8 31 0.9 131 0.9

124 0.9

131 0.9

124 0.9

124 0.9 262 1.737 0.8

89 0.9 131 -0.9

203 2.0 248 1.8 394 2.6

37 0.8

595 13.6 535 5.2 446 10.3 1420 14.4 1116 8.0 3412 .22.2

89 0.9

74 1.7 351 3.5 304 3.0 2231 15.7 1706 -11.1

149 3.4 1160 11.3 409 9.5 811 8.1 1116 8.0 919 6.0

74 1.7 446 4.3 149 3.4 203 2.0 496 .3.5 262 1.7

74 1.7 625 6.1 186 4.3 101 1.0 744 5.3 525 3.4

149 3.4 357 3.5 37 0.9 101 1.0 124 0.9

74 1.7

483 11.0 535 5.2 186 4.3 608 6.1 372 .2.7 394 2.6

669 16.0 1339 12.6 483 11.2 710 7.1 2107 1.5 3544 22.6

74 1.7 37 0.9

89 0.9

186 4.2 268 2.6 74 1.7 101 1.0

37 0.8 89 0.9 101 1.0 0.9

1.8

558 12.1 1249 12.2 558 12.6 507 5.1 8.8 525 3.4

0.9

37 0.8 178 1.7 149 3.4 0.9

89 0.9 37 0.9 101 1.0

112 2.5

37 0.9

74 1.7

37 0.9

37 0.9 203 2.0

131 0.9

39 0.9

31 0.8 8g 0.9 112 2.6

37 0.9

89 0.9

248 1.8 394 2.6

124 0.9 --

4.36 4.10 3.65

10040 14006 15355

74 1.7 304 3.0

101 1.0

124

248

1240

124

124

39



Table 6.PhytopIanJton identification abundance and diversityIndex data for Smith and Bybee LakesContinued

PrIYTOPANKTON DATA

8YBEE LAKE SITE

DATE

SPECIES

DIVERSITY

DIVI SI ON

CLASS
DER
-FAMILY
GENUS SPECIES

TOTAL COUNT

CELLSIML

10043 14006

COUNT PCI COUNT PCT COUNT PCI COUNT PCT COUNT PCT COUNT PCI

C-RYS0PHYTA YELL3I-BROWN ALGAE

3ACILLAR IOPHYCEAE DIATOMS

PENNALES PENMATE DIATOMS

NAVICILACF_AE
CALONEIS VENTRICOSA

-GYROSIGMA ACL14INATU4

-14AVICILA SPP
NAV$CULk CAP ITATA

NAVICILA YPT0CEPNALA
NAVICULA CUSPIDATA

NAVICLLA OECUSSIS

--NAVICULA GRACILOIDES

--NAVICILA EGRIA
MAVICULA MINUSCULA

--NAVICI.LA MINIMANAV ICULA- PUPULA

--NAVICI.LA- RIYNCHOCEPHALA

MAVICULA SEMINULUM

GOMPHONEMACEAE
-GOMPHONEMA SPP

GOMPH3NEMA PPVULUM
CYM3ELLACEAE
---AMPHORA OVALIS

-P4PHORA PERPUS LLA

-Cfl.OELLA MINUTP

CY43ELLA SIMUATA

EPITHEMIACEAE
--HoPAL0orA GIOOA

MITZSCHIACEAE
-MITZSCHIA SPP
NITZSCHIA ACICULARIS

--NITZSCHI-A ANPr4I3IA

NITZSC.-4IA CLAUS1I

NITZSCHIA DISSIPATA

MITZSCHIA FJSTULU4
MITZSCHIA IOLSATICA

MITZSCHIA LINEARI3

MITZSCHIA 4ICRCEP4ALA
-NLTZSCIIA PALEA

1ITZSCHIA SIGMOIDEA

-MI SCE1_LA.MEOUS PENNATE DIATOMS

CYAMOPHYTA 3LIJEGREEN ALGAE

MYX3PHYCEAE
--CHROOCOCCALES

CHROOCOCCACEAE
-CHRXOCCJ5 Ss
MOSTOCACALES
13ST3CAEAE
--AMA3AENA SP

112 2.5 268 2.o

39 0.9

37 0.8 39 0.9

74 1.7 89 0.9

89 0.9

14 1.7

74 1.6

112 2.5

37 0.8

31 0.3

74 1.7

37 3.3

37 0.8

149

31 0.3

39 0.9

101 1.0

74 1.7

37 0.9

101 1.3

149 5.4 101 1.0-

37 0.9

37 0.9

101 1.0

31 3.9 304 3.0

233 2.0

37 0.9

37 0.9

37 0.9

74 1.7 304 3.0

74 t.7 608 6.1

101 1.0

laS 4.3 203 2.0

74 1.7 1318 13.1

37 0.9

74 1.7

82/38/05 82/08/13 82/08/20 82/39/02 82/09/16 82/39/24

4.24 4.39 4.55 4.35 4.10 3.55

4338 10263 4315 15355

248 1.8

372 2.1

525 3.4

131 0.9

248 1.8 131 0.9

-- --- 3T 0.9 --

370.9

89 0.9

37 0.9 37 0.9

178 1.3

535 5.2

89 3.9

445 4.3

263 2.6

124

496

124

620

131

0.g --

131 0.9

3.5 131 0.9

525 3.4

3.9 262 1.7

4.4

131 0.9

205 2.0



Table 6.Phytoplankton identificatIon abundance and diversityIndex data for Smith and Bybee LakesContinued

PNYTOPLANKTDN DATA

DATE

SPECIES

DIVERSITY

Dl IS ON

CLASS
ORDER
FAMILY
3EMUS SPECIES

TOTAL C0UIT

CELLS/ML

CHLOROPIYTA GREEN ALGAE

CHLOROPNYCEAE
DLV OCALES

CHLAMYDOMONADACEAE
-CHLAMYOOMOIAS-L IKE

CHLOROCOCCALES
-MICRACTINIACEAE
-MICRACTINIUM PUSILLUM

PALMELLACEAE
SPHAEROCYSTIS SCHROETERI

OOCYSTACEAE
-ANKISTROOESMUS FALCATUS

-CLOSTERIOPSIS LONGISSIMA

SELENASTRUM MINUTUM

SCENEDESMACEAE
CRUCIGENIA TETRAPEDIA

SCENEDESMLIS QUADRICAJDA

EUGLENOPHYTA EUGLENOIDS

EUGLENOPHYCEAE
EUGLENALES
EUGLENACEAE
TRACHELOMONAS SPP
TRACHELOMONAS VOLVOCINA

OHRYSOPHYTA YELLOW-3ROWN ALGAE

CIRYSOPHYCEAE
CHROMtLINALES
CHRO1IULIMACEAE
-KEPHYRION SPP
KEPHYRION LITTORALE

-KEPHYRIOr4 SPIRALE

Cl-RYSOCOCCACEAE
-CHRYSOCOCCUS RUFESCENS

BACILLARIOPHYCEAE DI ATOMS

CENTRALES CENTRIC DIATIOMS

COSCINODISCACEAE
--CYCLOTELLA GLOMERATA

--CYCLOTELLA MENEGHI.IIAMA

---MELOSIRA AM3IGUA

MELOSIRA DISTANS

-MELOSIRA ANULATA
MELOSIRA ITALIC
--STEPHANODISCUS ASTREA MI9JTLA
STEPHANODISCUS HANTZSCHII

STEPHANOOISCJS SU3SALSUS

PEMNALES EMIATE OIATDMS

FRAGILARIACEAE
FRASILARR 3EVISTUATA
FRAGILARIA CONSTRIJEMS

FRAGILARIA PIMMATA

FRAGILARIA VAUCHERIAE

SYME0A DELICATISSIMA

SYNEDRA RADIANS

AOHMAMTIAOEAE
..HMAMT-IES MINJTISSIM.A

NAV ICJLACEAE

--MVICULA CRYPTEuIAL
-MAVICULA DECJSSIS

MAV1CILA E3AI
MAVICULA 4IIUSOULA

-MAVICILA MINIMA

N.VICULA PUPLA
EPI THEM IACEAE

-EPITrIEMIA SOEX
MITZSCHIACEAE
-IITZSCHIA AOICtLAIS

OYBEE LAKE SITE

COUNT PCT COUNT POT COUNT PCT

520 5.1

124 1.0

124 1.0

520 5.1

124 1.0

77 1.0 154 1.7

231 2.9

71 1.0

154 1.9

335 4.3

82/09/29 82/10/12 82/11/24

4.41 4.16 2.99

12522
3078 4-2-1-l- 9232

77 1.0

154 1.7

462 5.7 248 2.0

77 1.0 124 .0 154 1.7

154 1.9

154 1.9

77 1.0

305 3.8 124 1.0 77 0.5

77 1.0 992 8.0 231 2.5

853 7.1 154 1.7

245 2.0 231 2.5

308 3.8 520 5.1 539 5.8

1993 16.2

520 5.1

124 1.0

245 2.0

243 2.0

992 9.1

1859 15.2

923 11.4

j39 6.1

692 9.6

154 1.9

335 4.3

15 1.9

305 3.3

1077 12.7

231 2.9

77 1.0

77 1.0

1169 19.2

77 0.9

77 0.8

231 2.5

154 1.7

4231 46.0

77 -3.5

77 0.9

71 0.5

77 0.8

77 3.8

154 1.7

243

243 2.0

372 3.0

77 0.5

77 0.9

154 1.7

71 1.0

231 2.9 124 1.0 71 3.3
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DATE

SPECIES

DIVERSITY

DIVISION

CLASS
-cEDER
FAMILY
GENUS SPECIES

TOTAL COUNT

CELLS/ML

CRYSOPHYIA YELL34BR0WN ALGAE

-SAC ILLAR IOPI-IYCEAE DIATOMS

PENNALES PEMNATE DIATOMS

-NITZSCIlIACEAE
-NITZSC1IA I1AUSII

NITZSCHIA DISSIPATA

-NITZSCHIA FRUSTULUM

NITZSCHIA PALEA

CYANOP1YTA OLUEGREEM ALGAE

MYXOPHYCEAE
--CoROOCOCCALES

CNROOCOCCACEAE
ANACYSTIS SPP

124 1.0

77 1.0

154 1.9 124 1.0

308 3.8 372 3.0

4.41 4.15 2.99

Table 6.Phytoplankton Identification abundance and diversityIndex data for Smith and Bybee LakesContinued

PNYTOPLANKTN DATA

BYSEE LAKE SITE

82/09/29 82/10/12 82/11/24

COUNT PCT COUNT PCT COUNT PCT

9078 12271 9232

77 0.8
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Table 7.Zooplankton Identification abundance and diversityindex data for Smith and Bybee Lakes

identification by Jan Chappell USGS Portland Oregon The following zooplankton species identifications were

verified by Yeatman The University of the South Sewanee Tenn Bosmina longirostris Ceriodaphnia reticulata Diaptomus

reighardi Cyclops vernalls 10 micron porosity plankton net was used in October and November and greater abundance of

rotifers was observed in those samples

ZOOPLANKTONI DATA

SMITI-I LAKE SITE

DATE 82/06/22 82/06/29 82/07/07 82/07/29

SPECIES
DIVERSITY 1.41 1.55 1.43 1.68

DIVISION

CLASS
ORDER
--FAMILY
GENUS SPECIES

TOTAL COUNT 643 107 38 43
ORGANISMS/LITER

COUNT PCT COUNT PCI COUNT PCI COUNT PCI

ROTIFERA 5.6 4.6

MON000NONTA
PLOI MA
BRACH ION IDAE

-BRACHIONUS 358 55.6 54 50.5 11 29.0

KERATELLA 0.8 1.9 2.5

ARTHROPODA
OUSTACEA
-CLADOCERA
CHYDORIDAE
-CHYDORUS SP 82 12.8 .9

-LEYDIGIA QUADRANGULARIS .1

BOSMINIDAE
-BOSMINA LONGIROSTRIS 89 13 8.4 5.3 11 25.6

DAPHNIDAE
DAPHNIA SP 0.9

-DAPHNIA RETROCURVA 2.6

-CERIODAPHNIA RETICULATA 38 5.9 10 9.3 5.3 9.3

MOINA MIRURA 18.6

COPEPODA
DIAPTOMIDAE
-DIAPTOMUS REIGHARDI 10 1.6 2.8 7.9 11 25.6

CYCLOPIDAE
CYCLOPS VERNALIS 54 8.4 20 18.7 18 47.3 16.3



labia 7.Zooplankton Ideni-ificatlon abundance and diversityindex data for Smith and 8ybee LakesConI-inued

DATE

SPECIES
OIVESITY

DIVISION
CLASS
ODEI
-FAMILY
EMUS SPECIES

ZOOPLANKTON DATA

SM1T-I LAKE SITE

ROTIF ERA

MONOONONTA
PLOIMA
---BACHi01iDAE
---BRACHIONUS
--KERATELLA

ARTIIROPODA

RIJSTACEA
-CLADOCERA
3OSMINIDAE
--BOSMINA LONGIROSTRIS
DAPHlIDAE
---DAPHNIA PARVJLA
-DAPHNIA RETROCtRVA
--CERIODAPFIN1A RETICULATA
MOINA MIRURA
-S ID IDAE

--DI APHANOSOMA LEIJCHTENBERGI ANUM
-EURYCERCINAE
--EIJRYCERCUS LAMELLATUS
COPEPODA
-DIAPTOMliAE
--DIAPTOMUS REIGHARDI

---CYCLOPIOAE
---CYCLOPS VERNAL IS

COUNT PCI COUNT PCI COUNT PCI COUNT PCI COUNT PCI COUNT PCI

TO COUNT
ORGAN SMS/L rER

82/Oo/22 82/05/29 82/07/07 82/07/20 82/07/29 82/08/13

1.74 1.70 1.81 1.19 1.53 1.30

1517 1245 677 5463 290 93

73 4.3 16 2.4

410 27.6

18 1.2

471 38.0

15 1.2

64 9.5

16 2.4

255 17.3 61 4.3 145 21.4 204 s.8

45 3.7

0.4 30 2.4

251 15.5 182 14.4

42 2.8 15 1.2

408 11.0 2.1 7.5

85 29.4

97 14.3

32 4.7 249 7.2 1.1

113 16.7 23 0.7 25 8.6

45 1.3 56 22.8 36 38.7

4.3

85 29.4 36 58.749 3.2 106 8.4 2243 64.7

397 25.2 319 25.9 193 28.6 294 8.5 19 5.6 10 10.8



ThbIe 7.pIankton_identification abundance

DATE

SPECIES

DIVERSITY
-CLASS

ORDER
FAMILY
-GENUS SPECIES

TOTAL COUNT

ORGAN SMS/L TER

ROT IFERA

iON3GONONTA
-PLOIMA
-BRACH ION IDAE

--KERATELLA
ASPLANCHNIOAE
---ASPLANCHUA
TRICHOCERICIOAE
---TRICHOCERALIKE

ARTHROPODA
CRUSTACEA
CLAOOCERA
CHYDORIDAE
--LFYDIGIA QUADRANGULARIS
3OSMINIDAE
BOSMINA L3MGIROSTRIS
DAPHNIOAE
--CERIODAPrIIA RETICULATA
-MOINA MIRURA

ID IOAE

-DI APHANDSOMA LEUCHTEMBERG ANUM

EURYCERCINAE
--ELiYCERCUS LAMELLATJS

COPE PODA

-DIAPTOMIDAE
--DIAPTOMUS REIGHARDI

CYCLOPIDAE
--CYCLOPS VERNALIS

ARACHNO DEA

-HYDRACARINA

82/08/19

.26

and diversityIndex data for Smith and l3ybee Lake3Continued

ZOOPLANKTON DATA

SMITH LAKE SITE

82/08/27 82/09/02

1.56 1.50

82/09/15

.54

82/09/29

.40

82/10/13

.32

141 405 354 218 356

COUNT PCI COUNT PCT COUNT PCT COUNT PCT COUNT PCT

1379

COUNT PCT

2.1 14 3.5 1.4 11 3.0 89 6.5

16 4.4 11 3.0 22 1.6

5.0

1.4

40 11.0 64 29.4 57 15.6 944 68.5

37 2.7

36 9.8 46 21.1 22 6.0 18 1.3

2.2 1.4

1.1

96 26.4 26 11.8 122 35.3 41 3.0

160 44.0 70 32.1 143 39.1 229 16.6

1.1 1.4

0.7

14 9.8 71 17.4

24 17.0 169 41.7

24 5.8

82 58.0 57 14.1

10 7.1 68 15.8



Table 7.Zooplankton identification abundance and diversityindex data for Smith and Bybee LakesContinued

ZOOPLANKTOM DATA

SMITH LAKE SITE

OTE 32/I1/24

SPECIES

DIVERSITY 1.80

DIVISION
CLASS
--ORDER

---FAMILY

-GENUS SPECIES

TorAL CONT 56
ORGANISMS/LITER

COUNT PCT

ROTIFERA 16 24.2

iOM3GONOMTA
PLOt MA

--BRACHIOIIDAE
---KERATELLA 5.0

ASPLANC-INIOAE
--ASP ANCHNA 7.ó

ARTHROPOD
-CR USTACE

CLP0OCERA
BOSMINIDAE
--BOSMIMA LONGIROSTRIS 21 32.0

EIJRYCERCINAE
-EURYCERCtJS LAMELLATUS 10.6

P000COPA
--CYPR IDlE

-CYPRIS SP 4.5

COPEPODA
-DIAPTOMIDAE
----DIAPTOMUS REIGHARDI 4.5

-CYCLOPIOAE
-CYCLOPS VERNALIS 13.6



13b13 7.Zooplankton identification abundance and diversityindex data forSmith and 3ybee LakesContinued

Z00PLA1KT0I DATA

Y3EE LAKE SITE

orE 32/03/22 32/0/29 32/07/07 32/07/20 32/07/29 32/03/05

SPEC iS
0IIRSITY 1.71 1.00 1.97 1.43 1.87 1.43

DIVI3I1
CLASS
OflE
-FIILY

SECIES

T0AL COIJIT 1132 2376 1006 1475 95 37

OGA S4S/L TER

COINT PCI COUNT PCI COUNT PCT COU4T PCI COUNT PCI COUNT PCT

orIFEA 23 23.3

iOfl3O1OIT
PLOIMA
-3AC1IIIDAE
3ACHIONUS 73 6.2 214 7.4 14 10.3

ATELL 193 16.5 39 1.4 121 12.0 4.2

-.SPLAMC-iNIDAE
-ASLANC1A 23 .9

PDDA
CJSTACEA
LA0OCEA
3YSMI4IAE
3SMI4A Ly13to 210 17.8 1737 32.1 330 32.3 425 23.9 23 23.6 13.5

OPHNIOAE
DAP-IIIA RETOCiRM 39 1.4 52 5.2 28 1.9 2.1 13 35.1

CERIODPIIA ETICULATA 119 10.1 175 6.1 10 10.3 113 7.7 9.4 13.5

-931IA ICLJA 4.2

-UYCERCINAE
--EUYECUS LA1ELLATUS 23 2.4 52 5.2 4.2

CEP0DA
DIAPTOMIDAE
--DIPTMUS REh3HMOI 3.8 52 5.2 431 32.7 5.2 11 29.3

YC OP 10 AE

--CYCLOPS VERALI5 419 37.9 622 21.5 191 19.0 395 25.9 13 13.3 8.1



T.bIe 7.pIankton identification abundance and dlversllyindex data for Smith and Bybee LakesContinued

ZOOPLANKTON1 DATA

8YI3EE LAKE SITE

JA rE

SPECIES
DIVERSITY

DI 13 3M

CLASS

-FAMILY
-GENUS SPECIES

TOIAL COUNT

HGANISMS/LITER

COUNT PCT COUNT PCT COUNT PCI COUNT PCI COUMT PCI COUNT PCI

ROT IFEA
MOMOGOMONTA
PLOIMA
--3ACHINlDAE
---BACFB ONUS

KERATELLA
ASPLANCHNIDAE
---ASPLANCHNA
TRICHOCERICIOAE
-TRICHOCERALIKE

ARTHROPODA
CRUSTACEA
CLADOCERA
3OSt4I4IDAE
-BOSMIMA LDMGIOSTrUS
DAPHN OAE

---DAFrIMIA SP
DAPHNIA PARVIJLA

--DAPHNIA RETROCURVA
CERIODAPHNIA RETICULATA

--MOIIA MICRURA
P000C3PA
--CYPUDAE
---CYPRIS SP
__COPEPODAt

--DIAPTOMIDAE
-DIPTUMUS REIGHAROI

-CYCLOPIOAE
-CYCLOPS VERNAL IS

ARACHNO DEA

--HYDRAARINA

52 31.6

2.3

1.1

17 10.3

82/08/13 82/08/20 82/08/27

1.21 1.43

164 17

82/09/15 82/09/29 32/10/12

.46 .51 .39 .62

43 522 1248 1224

1.5 10 0.8

45 8.2 155 12.5

40.0 27 5.2 83 6.6 214 1.5

25.0

15.0 13.7 94 13.0 485 38.9 192 15.7

5.0 4.2

14.5

4.2

1.5

0.7

51 9.8 289

II 6.6

79 48.1

31 3.0

15 1.2

23.2 52 4.2

15 1.2

15 1.2

15.0 24 50.0 271 51.7

4.2 16 3.4 41 3.3

340 27.2 531 43.4

4.2



Table 7.Zooplankton identification abundance and diversityIndex data for Smith and Bybee LakesContinued

ZOOPLANKTON DATA

BYBEE LAKE SITE

DATE 82/11/24

SPECIES

DIVERSITY 1.35

DIV IS OM

CLASS
ORDER
FAMILY
GENUS SPECIES

TOTAL COJNT 390
ORGAM SMS/L TER

COUMI PCT

ROT IF ERA

MOMOGOMOMTA
PLO IMA

-BRACI-IIONIDAE
-KERATELLA 10 2.6

ASPLANCHNIDAE
ASP1ANCHMA 29 7.4

-TRICIIOCERICIDAE
-TRICHOCERALIKE 250 64.1

ARTHROPODA
-CRUSTACEA
--CLADOCERA
CHYDORIDAE 0.5

--8OSMINIDAE
-BOSMINA LONGIROSTRIS 26 6.7

DAPHNIDAE
--CERIODAPHNIA RETICULATA 12 3.1

ID IDAE

--S IDA CRYSTALLINA 1.3

EURYCERCINAE
-EURYCERCUS LAMELLATUS 22 5.6

COPE PODA

DIAPTOMIDAE
-DIAPTOMUS REIGNARDI 1.3

--CYCLOPIDAE
-CYCLOPS VERNALIS 29 7.4



TabI3 8.8enthicinvertebrate Identification abundance anddivarsityindex for Smith and 3ybee Lakes

invertebrate identification by Jan Chappell USGS Portland Oregon

3ENDflC INVERTEURArE DATA

S4ITH LAKE SITE

DArE 82/07/07 82/03/13

SPECIES

oIERsIrY 0.35 1.00

DIVISION
CLASS
--0DE
--FAN ILY

GENUS SPECIES

TOTAL COUNT .1220 184
MD ./SQUAlE METER

C0UI PCI COUIT PCT

NEMATODA 15 9.0

ANNEL IDA

OLIGOCFiAETA
-HAPLOTAXIDA 4.3

--TUBIFICIOAE 880 72.1 128 59.4

ARTI-IrOPODA

CRUSTACEA 330 24.6

ARACHNO IDEA

HYDRACARINA 4.3

NSECTA

DIPTERA
CHIRONONIDAE 40 5.3 24 13.0



DATE

SPEC IES

DIVERSITY
IS ON

CLASS
-ODER
FAMILY
GENUS SPECIES

TOTAL COUNT

NO./SQUARE METER

NEMATODA

ANN EL IDA

OLIGOCHAETA
HAPLOTAX IDA

MAID IDAE

--PRISTINA SP
TUI3IFICIDAE
-BRANCH IURA SOWEBYI

ARTHROPODA
CRUSTACEA
-P000COPA
CYPRIDAE
---CYPRIS SP
HARPACTACO IDA

ARACHNO IDEA

HYDRACARINA
NSECTA

--DIPTERA
CHIRONOMIDAE

BRYOZOA STATOBLAST OR FLOATOBLAST

Table 8.BenthicInvertebrate Identification and 3vbee LakesContinuedabundance and diversityindex for Smith

BENTHIC INVERTEBRATE DATA

SMITH LAKE SITE

82/06/22 82/07/07 82/08/13 82/09/16 82/10/12

1.47 0.20 1.19 1.09 1.27

452 788 724

COUNT

116

PCI

25.7

580- 1196

COUNT PCI COUNT PCI

0.3

244 41.8 0.7

0.3

156 26.7 1152 96.0

32 5.5

180 25.3

0.9

168 37.2

COUNT PCI

176 22.3

456 57.9

32 4.1

0.5

COUNT PCI

48 6.6

12 1.7

140 19.3

0.6

116 16.0

1.1

12 1.0 12 2.6

0.7 0.7 28 6.2

0.7 124 27.4 116 14.7 396 54.7

0.5



Table 8.3enthiclnvertebrate identificaHon abundnce and diversityindex for Smith and Bybee LakesContinued

3ENTHIC INVERTEBRATE DAT

BYBEE LAKE SITE

DATE

SPECIES

11 ERSITY
DI ON

CLASS
ORIER
--FAMILY
-GENUS SPECIES

TOTAL COUNT
M0./SQUARE METER

2624 312

COUNT PCT COUNT PCI

82/03/05 82/09/ló

0.80 1.55

620 3212

COUNT PCI COUNT PCI

82/10/12

.02

NEMATODA 144 5.5 212 57.9 492 79.4 1096 34.1 43 4.4

ANMEL IDA

OL GOCHAETA
-HAPLOTAXIDA
NAIDIOAE
--PRISTINA SP
TUB IF IC IDAE

-BRAI4CHIURA SOWER3YI

LtJMBR ICUL IDA

-LUMBRICULIDAE
---LUMBRICULUS SP

IRUD IN IA

ARTHROPOOA
cRIJSTACEA
--P000COPA
CYPRIDAE
---CYPRIS SP
HARPACIACO IDA

-AMPHIPODA
ARACHNI IDEA

-HYORACARINA
MSECTA

-DI PIERA
CHIROM0MIDAE

54 5.9

1.3 168 5.2 772 70.7

24 3.9 1120 34.3 20 1.8

72 2.2 15 1.5

1.3 24 0.3 12 1.1

388 12.1

0.5

56 9.0 12 0.4

304 9.5 150 14.6

82/06/22 82/07/07

0.80 1.00

1092

COUNT CT

1.3

1.3 12 1.9

0.1 28 9.0

16 0.6 56 17.9

96 3.7

0.1

180 5.9

2136 81.5

0.1

40 1.5 2.6

BRYOZOA STATOBLAST OR FLOATOf3LAST 16 2.5 28 0.9



labia 9.Lakebed sediment sample depth description immediate oxygen demand and volatile solids for Smith and Bjbee Lakes

collected October 15 1982

Volatile solids

1/
ImmedIate oxygen demand mg/kg

Sample Volume of wet Sample temper mgO2/mL mL wet

depth CM Description sediment sample niL ature of sediment sediment sample

Smith Lake

Site

upper .10 .15 soft fine gray clay with 20.0 1.2 58000

iron Dxide deposit

lower .15 .20 compact clay no sand 19.7 0.1 46700

total .25 .35

Site 10

upper .13 .20 soft fine gray clay with 20.0 0.8

Iron 3xide less than in site 20.0 1.6 58300

lower .08 .13 compact clay no sand 19.7 0.2 56400

total .20 .32

Bybee Lake

Site

upper .30 .38 soft fine gray clay with 20.0 1.5 62900

fine saud

lower .00 .10 compact clay less than In 20.5 0.6 61500
Smith Lake with coarse sand
some red color

total .32 .46

Site

upper .20 .28 soft fine gray clay
20.0 0.9 57000

lower .08 .10 ccxnpact clay less than in 19.7 1.0 80700

Smith Lake with no sand

slight red color

total .30 .39

1/ Length of sediment layer collected by the core sampler



Table 10.Particlesize analysis of lakebed sediment in Smith and Bybee Lakes

October 15 19823

Percentage of sediments by weight

Coarser Finer- FinerV Finer Finer1 FinerV FinerV
than .053 mm than .053 mm than .031 mm than .016 mm than .008 mm than .004 mm than .002 mm

Site Location diameter diameter diameter diameter diameter diameter diameter

Smith Lake

Station upper 98 101 .31 53 33 23

lower

1st run 95 95 82 62 45 29

2nd run 95 94 79 60 42 29

Station 10 upper 15 85 71 47 29 18 12

lower 95 91 71 50 29 20

Bybee Lake

Station upper 95 95 77 53 37 21

lower 15 84 75 52 34 26 15

Station upper
1st run 98 99 75 48 31 20

2nd run 98 96 73 46 23 19

lower

1st run 99 97 80 64 44 31

2nd run 99 97 80 60 44 27

Based on sieve diameter
2/ Based on settling velocities in distilled water



11 --Sediment- guIIt Including ra

collected on October 15 1982

ARSENIC BARIuM CADMIUM CARBON CAR30N CHRO COPPER
TOTAL RECOV RECOV INOR INORG 4- MIUM RECOV

IN ROT FM ROT FM DOT GANIC ORGANIC RECOV FM BOT
TOM MA TOM MA TOM MA TOT IN TOT IN FM ROT TOM MA

rERIAL TERIAL TERIAL ROT MAT 301 MAT TOM MA TERIAL
CUB/B UG/G CUB/B B/KB Y3/K TERIAL UG/G
AS AS AS BA AS CD AS AS CUB/B AS CU

3ERYL
lUM

RE CO

FM 1301
TOM MA

TER AL
JG/G

12 160

150

12 100

100

CYANIDE
11 TA

IN BOT
TOM MA
TER AL

CUB/B
AS

Snith Like

Smith Lakn

3ybme Lke

Oybee L.ntce

Smith Like

Smith L-ko

Rybom Like

Gybee Like

.1

.1

.1

TIME

1000

1130

5oo

400

IRON
RECOV

FM ROT
1DM MA

TERIAL
CUB/B
AS FE

1500

500

8500

8500

Site

Site 13

Site

Site

Site

Site 10

Site

Site

17

17

13

18

LEAD
RE CO

FM BOT
TOM MA

TER AL
Li G/G
AS PB

.33

30

38

35

ICKEL
RECOV

FM 1301
TOM MA

TERIAL
UG/G
AS MI

NI TRO
GEM NH4

ORG
TOT IN

801 MAT
MB/KG
AS

MAN3A MERCURY
4ESE RECOV
RECOV FMI3OT

FM 30T TON MA
TOM MA TERIAL

TERIAL CUB/B
CUB/B AS HG

600 .18

440 .10

330 .19

350 .14

10

PHOS
PHORUS

TOTAL
IN ROT

MAT
MG/KG

AS

790

750

760

620

50

40

5O

40

NI TRO
GEM NH

TOTAL
IN BOT

MAT
MG/KG

AS

31

.4

18

21

10 870

10 1200

20 1200

20 440

NC
RECOV

FM BOT
TOM MA

TER AL

UG/3
AS ZN

110

120

70

110



APPENDIX

Gaschromatograph and mass spectrometric analysis of lakebed

sediments in Smith and Bybee Lakes

by Mike Schroeder USGS Denver

Sample Preparation

Approximately 15 gm dry weijht equivalent of bottom material from Snith

Lake and Bybee Lake subsampled and extracted three times with methylene
chloride and acetone using an ultrasonic probe for sample agitation
2Fluorophenol and D5phenol were used as surrogate spiking compounds
to check recoveries throughout the procedure The extracts were

combined and concentrated to .0 mL D10biphenyl internal standard was

added to the extracts prior to analysis on HewlettPackard 5935 GC/MS

system

Analysis

Separation of sample components was done on 25m 0.21mm ID SE54
fused silica capillary column held at 35C for minutes after uL

sample injection programned at 10C per minute to 185C then at 4C
per minute to 300C The capillary column was coupled directly to the

mass spectrometer which was set to analyze from 35450 atomic mass

units with scan time of 0.5 second

Spectra corresponding to gas chromatographic peak maxima ware compared

by computerized library search versus the National Bureau of Standards

library reference spectra The best library matches were selected

according to match factor parameter used by the HewlettPackard

library search algorithm to indicate the quality of the match between

the sample and library spectra Although other factors must be taken

into consideration the closer tne match factor is to .00 the better

the library match The best computer matches were compared with the

sample spectrum manually to ensure the best possible identification

Compounds identified were then categorized according to the certainty of

identification taking into consideration standards run library
matches and whether they were present in the blank or in the wrong
chemical fraction Compound concentrations are reported in mg/kg

calculated relative to the concentration of the internal standard
rough approximation for the purposes of general organic SC/MS scan
The lower detection limit for neutral compounds is approximately 0.1

mg/kg for acidic and basic compounds approximataely mg/kg

Results

JNone of the EPA priority pollutants were positively identified as

actually being in the samples The major components of the samples

appear to be aliphatic hydrocarbons 3.2 to 0.8 mg/kg however no

specific identifications could be made due to the complexity of the

spectra Other major peaks were identified as sulfur 0.1 to 1.1

mg/kg

56
GPO 1933 694-932




