
Mary (Marie) Lake near Twin Lakes, Wisconsin 
Water-Quality Data Summary 

T h ~ s  summary covers the period October 1994 to September 1996, which is the period of water-quality 

monitoring of Mary Lake by the U.S. Geological Survey (USGS). Emphasis in this summary is on data 

collected during 1996. All data collected during 1996 is ~ncluded. Data from 1995 is included in graphs 

to illustrate changes or trends. 

In revicw~ng the data, it may be helpful to refer to 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 Lakes, Water Year 1996" and to Shaw and others (1994) "Understanding Lake Data." 

Lake description and sampling locations: 

Mary Lake is classified as a drained lake, with one outlet into Elizabeth lake. The average depth of Mary 

Lake is 9 feet, the surface area is 297 acres (0.464 square miles). The water-quality sampling site is 

located at the deepest point in the lake at a depth of about 33 feet. Lake stage was monitored near the 

boat landing on the north side of the lake. The locations of the monitoring sites are shown in Figure 1. 

Hydrologic conditions during water year 1996: 

Annual variability in lake condition often reflects variability in climatic and hydrologic conditions. Air 

temperature in southeastern Wisconsin was, on the average, 2.2 O F cooler than normal for the period 

December 1995 through March 1996; April and May was 4.0 F cooler than normal; ana the period June 

through August was 1.3 O F cooler than normal (National Oceanic and Atmospheric Administration 

"Climatological Data--Wisconsinn). Prec~pitation during water year 1996 was 103 percent of normal 

precipitation for southeastern Wiscons~n (Pamela Naber-Knox, UW-Extension, Geological and Natural 

History Survey, written commun., 1996). Watershed runoff in the region of Mary Lake was between 100 

and 120 percent of long-term average runoff (Holrnstrom and others, 1997, "Water Resources Data-- 

Wisconsin"). 

Lake Data for 1996: 

The followrng summarizes some highlights of data given in the tables and shown in the figures. 



1 ake-staae fluctuations; 

Lake stages were measured by the USGS on sampling dates. Stage values are shown in Table 4. 

Values that were published in the USGS annual lake data report, "Water-Quality and Lake-Stage Data for 

Wisconsin Lakes, Water Year 1996 " for Mary Lake were incorrect. Therefore, Table 4 lists correct 

values (to Mean Sea Level) for both 1995 and 1996 water years. The altitude of the local gage datum at 

Mary Lake (chiseled square at the boat landing) is 793.67 (+I- about 0.1 ftj. 

1 ake-de~th wrofiles; 

Vertical profiles of water temperature, dissolved oxygen, pH, and specific conductance exhibit a pattern 

tha'r is character~stic of thermally stratified lakes and are similar to those from 1995. These profiles, 

which were measured over the deepest point in the lake, are listed in Table 2 and shown in Figure 2. 

During the February through August sampling period, complete water-column mixing was observed on 

April 16. The lake became thermally stratified through the summer. No anoxic (devoid of oxygen) 

regions developed in June but by August the lower 8.5 feet were anoxic. The anoxic zone is unable to 

support fish. The pH, which ranged between 7.3 and 8.5, is common for southeastern Wisconsin lakes 

and poses no problems for aquatic life. 

Chemical constitu~nts; 

Analyses of water samples collected on April 16 for selected chemical constituents for chemical 

characterization of the lake are shown in Figure 2. Samples collected at 1.5 and 31 -foot depths show 

similar constituent concentrations, as would be expected under mixed water column conditions. The 

constituent values for color, chlorophyll a, calcium, magnesium, pH, alkalinity, total nitrogen, and total 

phosphorus are within regional values for this area as described by Lillie and Mason in "Limnological 

Characreristjcs of Wisconsin Lakes," 1983, Technical Bulletin No. 138, Department of Natural 

Resources. The value for chloride was greater than typical values for the region. 

The ratio of dissolved nitrogen to dissolved phosphorus was 451, based on the surface concentrations 

on April 16. 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 of water quality used as indices are concentrations of near-surface total- 

phosphorus and chlorophyll a, and Secchi depth. Total phosphorus concentrations ranged from 0.01 0 

mg/L on August 12 to 0.01 3 mglL on April 16, June 10, and July 15, chlorophyll a ranged from 4.0 pg/L 

on August 12 to 7.1 pglL on June 10, and Secchi depths ranged from 2.1 m on July 15 to 4.6 m on June 



10. Surface total phosphorus and chlorophyll a concentrations, and Secchi depths for the 1995-96 

period are shown on Figure 3. Values for 1996 are similar to those for 1995. 

Total phosphorus concentration 1.5 feet above the lake bottom ranged from 0.01 1 mg/L on April 16 to 

0.083 mg/L on July 15, The phosphorus concentrations observed during anoxic periods are indicative of 

minor phosphorus release from the bottom sediments. 

Lake condition: 

Lillie and Mason (1 983) classified all Wisconsin lakes using a random data set collected in the summer 

(July and August). The index, shown on page 12 of 'Water-Qual~ty and Lake-Stage data for Wisconsin 

Lakes, Water Year 1996," is based on surface total phosphorus and chlorophyll a concenrrat~ons, and 

Secchi depths. According to the index, surface total phosphorus and Secchi depths in Mary Lake 

indicate "good" water quality, and surface chlorophyll a concentrations ind~cate ''very good water quality. 

Lillie and Mason (1 983) also provided a means of comparing the condition of Mary Lake with other lakes 

in southeastern Wisconsin. The comparison in Table 3 shows the percentage distribution of 

southeastern Wisconsin lakes within each condition group and the relat~ve posrtion of Mary Lake. 

Troahic status: 

Another means of assessing the nutr~ent, or trophic, status of a lake is to use Carlson's Trophic State 

Index (TSI). The 1996 TSI data is l~sled in Table 2. Figure 4 is a graphical illustration of the variation in 

Trophic State Indices for Mary Lake during the 2 year study period. The data from 1996 show the lake to 

be mesotrophic, or a lake with moderate nutrient levels. 
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