Whitefish Lake near Gordon, WI
Water-Quality Data Summary

This summary covers the second two years, 2000 and 2001, of the four years of water-quality monitoring

of Whitefish Lake by the U.S. Geological Survey (USGS). All data that were collected are given in the
attached tables and shown in accompanying figures. Data collected in 1998 and 1999 are included in
graphs to show trends.

In reviewing 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 lor
Wisconsin Lakes, Water Year 2001" and to Shaw and others (1994) 'Understanding Lake Data."
Lake description and sampling locations:

Whitefish Lake is classified as a seepage lake, a lake with no perennially flowing inlets or outlets. The
average depth of the take 1s 9.1 meters, maximum depth is 31 meters, and the surface area is 832 acres
(1.30 square miles). The main water-quality sampling site is located at the deepest point in the south

basin of the lake. An auxiliary sampling site is located in the north basin where depth is about 17 meters.

Lake stage was monitored on the south side of the lake near the public launch. The locations of the
n~onitorrngsites are shown in Figure 1.

Lake Data:
The following summarizes some highlights of data given in the tables and shown in the figures:

Lake-staqe fluctuations:
Lake stages were measured by the USGS on sampling dates. The stages ranged from 4.74 feet on June

8, 2000 to 5.39 feet

wr June

13, 2001. Owing to the infrequency of measurements, actual range of

fluctuation during the two-year period may have been greater than observed. Stage values are shown in
the table on the top half of Figure 2a,b. Observed stages for the entire [our-year monitoring period are
shown in figure 2c.

Lake-depth profilVertical profiles of water temperature, dissolved oxygen, pH, and specific conductance exhibit a pattern

typical of lakes that develop strong thermal stratification. These profiles, which were measured over the
deepest points in each of the basins of the lake, are listed in Tables l a and lb and shown in Figures 2a

and 2b. During the February through August sampling periods, complete water-column mixing was
observed in both basins during spring turnover at the April sampling visits. The lake becomes thermally
stratified through Ihe summer. Anoxic regions developed only in the deepest waters (1 - 3 meters) in July
and August. The anoxic zone is unable to support fish. The pH, which ranged between 6.5 and 8.1, is

common for northwestern Wisconsin lakes and poses no problem for aquatic hfe.
Chemical constituents:
Analyses of water samples collected in April during spring turnover for selected chemical constituents for
chemical characterization of the lake are shown in Figures 2a and 2h. The constituent values for color,
chlorophyll a, chloride, calcium, magnesium, pH, alkalinity, total nitrogen, and total phosphorus are within
regional values for this area as described by Lillie and Mason in "Limnological Characteristics of
Wisconsin Lakes," 1983,Technical Bulletin No. 138, Department of Natural Resources.
The ratio of dissolved nitrogen

10

dissolved phosphorus (N:P) was greater than 27:l in April at spring

turnover, based on the surface concentrations. The N:P ratios for July averaged less than 10:l. Ratios
greater than 15:l mdicate algal growth IS limited by available phosphorus, and rat~osless than 10:l
indicate that growth is limited by available nitrogen. Ratios between 10:l and 15:l are regarded as
transitional between indicat~ngnitrogen limited and phosphorus limited conditions. Relatively phosphorusrich waters that are nitrogen limited have a propensity to experience blue-green algal blooms. However, in
Whitefish Lake phosphorus concentrations are so low that algal blooms are unlikely.
Three common measures of water quality used as ~ndicesare concentrations of near-surface totalphosphorus and chlorophyll 3 , and Secchi depth. At the Oeep Hole (Soulh Basin) sampling site, total
phosphorus concentrations ranged from ~0.005mg/L on many sampling dates to 0.010 mgiL; chlorophyll

a ranged from c1 pgll on many sampling dates to 1.8 pgR on May 3, 2001; and Secchi depths ranged
from 3.7 m on May 3, 2001 to 11.6 m on June 13, 2001. At the North sampling site, total phosphorus
concentrations were ranged from ~0.005mglL to 0.008 mglL, chlorophyll 3 ranged from <I pglL on

several sampling dates to 3.3 pglL on May 3, 2001, and Secchi depths ranged from 3.7 rn on May 3,2001

to 10.9 m on June 13, 2001. Surface total phosphorus and chlorophyll 2 concentrations, and Secchi
depths for the 1998-2001 period are shown on Figure 3a and 3b.
Total phosphorus concentration 0.5 meters above the lake bottom at the south sampling site ranged from

0.009 mg/L on April 12, 2000 to 0.206 mg/L on Mar. 2, 2001. These relatively low total phosphorus

concentrations in deep anoxic waters are indicative of minimal phosphorus release from the bottom
sediments.

Lake condition:

Water-quality index:
Lillie and Mason (1983) classified all Wisconsin lakes using a random data set collected in the summer
(July and August). The index, shown on page 14 of "Water-Quality and Lake-Stage data for Wisconsin
Lakes, Water Year 2001 ," is based on surface total-phosphorus and chlorophyll a concentrations, and

Secchi depths. According to :he index, surface total-phosphorus, chlorophyll p concentrations and Secchi
depths in Whitefish Lake indicate "exceJlentnwater quality.
Lillie and Mason (1983) also provided a means of comparing the condition of Whitefish Lake with other
lakes in northwestern Wisconsin. The comparison in Table 3 shows the percentage distribution of
northwestern Wisconsin lakes within each condition group and the relative position of W hitelish Lake.
Clearly, Whitefish Lake is one of the least nutrient-enriched lakes in northwestern Wisconsin and all of
Wisconsin.
Trophic status:
Another means of assessing the nutrient, or trophic, status of a lake is to use Carlson's Trophic State
Index (TSI). The 1999 TSI data is listed in Tables 2a and 2b. The bottom plot on Figures 3a and 3b is a
graphical illustration of tho variation in Trophic State Indices for Whitefish take during the Cyear study
period. The data show the lake to be oligotrophic, or a lake with low nutrient levels.
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Figure 1. Locations of water-quality and lake-stage monitoring sites on Whitefish Lake near
Gordon, Douglas County, Wisconsin

