
Elizabeth Lake near Twin Lakes, Wisconsin 
Water-Quality Data Summary 

Th~s  summary covers the period October 1994 to September 1997, which is the period of water-quality 

monitoring at Elizabeth Lake by the U.S. Geological S w e y  (USGS). Emphasis In this summary is on 

data collected during 1997. All data collected during 1997 is included. Data from 1995 and 1996 are 

included in graphs to illustrate changes or trends. 

In rev~ewing the dala, it may be helpful to refer io the methods and explanations of physical and chemical 

characteristics sections In the USGS annual lake data report "Water-Quality and Lake-Stage Data for 

Wisconsin takes, Water Year 1997" and to Shaw and olhers (1  994) "Understanding Lake Data." 

Lake description and sampling locations: 

Elizabeth Lake is classified as a drainage lake, w~th one major inlet from Mary lake, 5 intermittent inlets, 

and one outlet. The average depth of the lake is 3.4 meters, and the surface area is 638 acres (0.997 

square miles). The water-quality sampllng site is located at Ihe deepest point in Ihe lake at a depth of 

about 9.5 meters. Lake stage was monitored at the outlet, which 1s located on the southeastern slde of 

the lake, and also a! Judy Jooss' property on the northwestern side ol the lake. The locations of t h e  

monitoring sltes are shown in Figure 1. 

Hydrologic conditions during water year 1997: 

Annual vanability in lake condition onen reflects variability in climatic and hydrologic condlt~ons. Air 

temperature In southeastern Wisconsin was, on the average, 0.8 ' F warmer than normal for the penod 

December 1 9913 through March 1997; April and May was 4.0 ' F cooler than normal; and the period June 

through August was 1.6 O F cooler than normal (Nationa! Oceanjc and Atmospheric Administration 

"Cl~matolog~cal Data--Wiscons~rf). Precipitation during water year 1997 was 101 percent of normal 

prec~pitation for southeastern Wisconsin (Pamela Naber-Knox, UW-Extension, Geological a n d  Natural 

H~story Survey, written cornmun., 1997). Watershed runoff in the reyion of Elizabeth Lake was between 

e0 and 100 percent or long-term average runoff (Holmstrom and others, 1998. "Water Resources Data-- 

Wlscons~n"). 



Lake Data for 1997: 

The follow~ng summarizes some highlights of data given in the lables and shown In the figures. 

Lake-staoe fl~ctuations: 

Observed fake stage ranged from 10.71 to 1 1.93 ft (local datum) and are similar to those observed during 

tne water year 1996. Lake stages were measured by Judy Jooss at her residence and by the USGS on 

samplrng dates. The altitude of the local gage dalum (corner of Baxa seawal! next to Judy Jooss' 

property) is 795.88 (MSL; +I- 0.1 It). Stage values are listed In Table 4 and on the top of Figure 2. 

Lake-depth wrofiles: - 
Vertical profiles of water temperature, dissolved oxygen, pH, and specific conductance exh~bit a pattern 

that is typ~cal for thermally stratified lakes and are sim~lar to those for 1995 and 1996 except for the 

August 18, 1997 profiles. These profiles, which were measured over the deepest point in the lake, are 

l~sted in Table 1 and shown in Figure 2. During the February through August sampling period, complete 

water-column mixing was observed on April 14. The lake became thermally stratified through the 

summer. It appears that between the July 14 and August 1 8 sampling dates stratification broke down, as 

evidenced by the near vertical temperature profile and absence of a signifjcant anoxic zone on August 

18. No anoxic (devoid of oxygen) regions deveroped by June, but In July the lower 1.5 meters of water 

were anoxic. The anoxic zone is unable to support fish. The pH, wh~ch ranged between 7.2 and 8.4, is 

common for southeastern Wisconsin lakes and poses no problems for aquatic life. 

Chemical constituents: 

Analyses of water samp!es collected on April 14 for selected chemicai constituents for chemical 

characterizat~on of the lake a:e shown in Figure 2. Samples collected at 0.5 and 9-meter depths show 

similar constituent concentratlons, as would be expected under mixed water c o l ~ ~ h n  conditions. The 

constituent values for color, chlorophyll a, chloride, calcium, magnesium, pH, alkalinity, total nittogen, 

and total phosphorus are within regional values for this area as descr~bed by Lillie and Mason in 

"L~mnological Characteristics of Wisconsin Lakes." 1983, Technical Bullel~n No. 138, Department of 

Natural Resources. 

The ratio of dissolved nitrogen to dissolved phosphorus was 72.1, based on the surface concentratlons 

on Apr~l 14. This ratio suggests the lake is phosphorus limited, which means algal growth is dependent 

on the amount of available phosphorus rather than available nitrogen. 



Three common measures 01 water quality used as indices are concentrations of near-surface totat 

phosphorus and chlorophyll a, and Secch~ depth. Total phosphorus concentrations ranged from <0.005 

mg/L on July 14 to 0.024 mglL on August 18, chlorophyll a ranged from 4.0 pg/L on June 2 and July 14 

to 9 5 pglL on August 18, and Secchi depths ranged from 2.3 m on August 18 to 3.4 m on June 2. The 

sign~ficant increase in total phosphorus and chlorophyll aconcentratlons in August are what would be 

expected as a result of a breakdown of stratification. That is, the more phosphorus-rich water from the 

hypolimnion got mixed throughout the lake, resulting in larger concentrations in the epilirnn~on. Surface 

total phosphorus and chlorophyll a concentrations, and Secchi depths for Ihe 1995-97 period are shown 

on Frgure 3. Values for 1997 are similar to those for 1996. 

Total phosphorus concentration 0.5 meters above the lake bottom ranged from ~0.008 mglL on April 14 

lo 0.072 mglL on July 14. The total phosphorus concentrations observed durlng anoxic periods are 

Indicative of mlnor phosphorus release from the bottom sed~rnents. 

Lake condition: 

Wate:-aualitv index: - 
L~llie and Mason (1983) classified all Wisconsin lakes using a random data set col!ected in the summer 

(July and August). The index, shown on page 14 of Water-Quality and Lake-Stage data for Wisconsin 

lakes, Water Year 1997," is based on surlace total phosphorus and chlorophyll a concentrations, and 

Secchl depths. According to the index, surface total phosphorus and chlorophyll 3 concentrations, and 

Secchr depths in Elizabeth Lake indcate "good water quahty. 

Lill~e and Mason (1983) also provided a means of comparing the conaltion of Elizabeth Lake wlth other 

lakes in southeastern Wiscons~n. The comparison in Table 3 shows the percentage distribution of 

southeastern Wisconsin lakes within each condition group 2nd the relative position of Elizabeth Lake. 

m h i c  status: 

Another means of assessing the nutrient, or trophlc, status of a lake IS to use Carlson's Trophic Stale 

Index (TSI). The 1997 TSI data are !~sted in Table 2. Figure 4 rs a graphical illustrat~on of the variation In 

Trophlc State lndlces for Elizabeth Lake durlng the 3 year study poriod. The data from 1997 show the 

lake to be mesotrophic, or a lake with moderate nutrient levels. 



Tablc 1. Lake -depth protites for Elizabeth Lake near Twin Lakes, hi'isconsin, 1997 water year. 

WATER QUALmY DATA 

DATE 

FEB 
1 o... 
10 ... 
10 ... 
10 ... 
1 O... 
1 o... 
10 ... 
10 ... 
10 ... 
10 ... 
1 o... 
APR 
14 ... 
14 ... 
14 ... 
14 ... 
14 . .  
I&. .  
14.. 
14 ... 
14 ... 
14 ... 
14 ... 
JUN 
02.. 
02 ... 
02 ... 
02 ... 
02 ... 
02 ... 
02 ... 
02 ... 
02 ... 
02 ... 
02 ... 
02 ... 

PH 
WATER SPE- 
WHOLE CIFIC 

SAM- TEMPER- FIELD CON- OXYGEN, 
PLING ATURE (STAND- DUCT- DIS- 
DEPTH WATER ARD ANCE SOLVED 

(M) (DEG C) UMTS) (USICM) (MG/L) 
( m 3 )  (OOolO) ( m s )  (00400) (003W) 



Table 1. Lake -depth profiIes for Elizabeth Lakc near Twin Lakes, Wisconsin, I997 water year continued. 

WATER QUALITY DATA 

DATE 

JUE 
14.. 
14 ... 
14 ... 
14 ... 
I4 ... 
14 ... 
14.. 
14 ... 
14 ... 
14 ... 
14 ... 
14 ... 

AUG 
18 ... 
18 ... 
18 ... 
18 ... 
10 ... 
18 ... 
18 ... 
18 ... 
18 ... 
18 ... 
18 ... 

PH 
WATER 
WHOLE 

SAM- TEMPER- HELD 
PLING ATURE (STAND- 

DEPTH WATER ARD 
(M) (DEG C) UNITS) 

@oca3) (OoOlO) (ooOS5) 

SPE- 
CIFIC 
CON- OXYGEN, 

DUCT- DIS- 
ANCE SOLVED 

(IISICM) (MG/L) 
(00400) (00300) 
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Table 3, RegionaI lake condition and percentage distribution of southeastern lakes 

Percentage distribution 
of lakes in southeast 

Parameter Wisconsin within 
parameter ranges 

Total Phosphorus ( r n f l )  

Elizabeth Lake values 

Elizabeth Eake values 

EIizabeth Lake values 

d.010 best condition 7 

0.010-0.020 

! 
2 1 

0.02@0.030 15 

0.030-0.050 2 1 

0.0504. loo 2 1 

0.1000.150 3 

9 . 1 5 0  worst condition 12 

Chtorophy [I  a (p@) 

Secchi depth (feet) 

best condition 22 

worst condition 22 

best condition 1 

I 9 

26 

3 1 

worst condition 33 



-Table 4. 1995-1997 water year observer stage values for Elizabeth Lake at Twin Lakes, WI 

LmATION.--kt  42"30'51", long 8H'15'53", in N W  114 SW 114 scc.28, T. 1 N., R. 19 E., Kenosha County. Hydrologic Unit 07 120006, ncw 
l b i n  Lakes. 

LAKE-STAGE RECORDS 

PERIOD OF RECORD.--April 1995 to current year. 

GAGE.--Staff gage read by Judy Jooss. Datum of gage i s  782.3 1 ft a h v e  sea level. 

EXTREMES FOR PERIOD OF RECORD.--Maximum gage height obscrved. 12.13 fi. June 7 and 10, 1996; minimum obscrved, 10.7 1 fi, 
Oct. 28, 1996. 

EXTREhlES FOR CURRENT YEAR.--Maximum gage height observed, 1 1.93 ft. June 16; minimum observed, 10.71.0ct. 28. 

GAGE HEIGHT, FEET. WATER YEAR OCTORER 1994 TO SEPTEMBER 1995 

DATE 

Apr. 2 2  
May 07  

0 9  

15 

2 2 
June D l  

12 

GAGE 

HEIGHT 
GAGE GAGE 

DATE HEIGHT DATE HEIGHT 

June 2 4  11.21 July 2 2  11.05 
2 9  11.25 29 11 .US 

July 04 11.21 3 1 11.04 
0 6 11.51 Aug . 0 1  11.08 
10 11.17 04 11.09 
14 11.14 10 11.19 
15 11.13 13 11.19 

GAGE 
DATE H E I G R T  

Aug. 17 11.29 
1 8  11.30 
2 1 11.31 

29 11.27 
Sept. 16 11.03 

2 8 11.02 

GAGE HEIGHT, EFT, WATER YEAR W O B E R  1995 TO SEPTEMBER 1% 

GAGE GAGE GAGE 
DATE HEIGHT DATE HEIGHT DATE HEIGHT 

Oct. 18 11.06 June 02 11.86 June 17 11.97 

May 03 10.87 03 11.89 10  12.09 
1 3  11.14 06 11.91 24 11.98 
20 11.31 07 12.13 ~ u l y  0 3  11.71 
2 1 11.79 10 12.13 i 3 11.50 
2 2 11.81 12 12.09 2 3 11.69 

GAGE HEIGIIT, FEEiT, WATER YEAR WTOBER 1996 TO SEFTEhlBER 1937 

GAGE CAGE GAGE 

DATE HEIGHT DATE HEIGHT DATE HEIGHT 

Oct. 13 10.73 Apr. 18 10.86 June 15 11.43 

2 6 10.71 2 5  10.81 15 11.93 
Nos. 10 10.79 May 04 1 0 . 9 8  2 4 11.88 

2 iJ 10.78 1 3  11.11 July 12 11.67 

GAGE 
DATE HEIGHT 

Aug. 02 1 1 . 5 5  
12 1 1 . 5 0  
2 i 11.43 

Sept . O 4  11.30 
19 11.05 

GAGE 

DATE HEIGHT 

J u l y  2 2  11.71 
Aug. 2 6  1 1 . 5 9  
Sept. .l4 11.33 

2 8 11.38 



Figure 1. Locations of water-quality and lake-stage monitoring sites on Elizabeth and Marie 
Lakes at Twin Lakes, Wisconsin. 








