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A publication of the Marble-Coldwater Lake Board
Annual monitoring of baseline conditions in the lakes of the chain has been ongoing for several years. The
discussion below includes background information on lake water quality and key sampling parameters,
along with a summary of sampling results collected between 2016 and 2019.
Lakes can be classified based on their productivity or ability to support plant and animal life. When classifying
lakes, scientists use the broad categories oligotrophic, mesotrophic, or eutrophic. Under natural conditions,
most lakes will ultimately evolve to a eutrophic state as they gradually fill with sediment and organic matter
transported to the lake from the surrounding watershed. As the lake becomes shallower, the process
accelerates. When aquatic plants become abundant, the lake slowly begins to fill in as sediment and decaying
plant matter accumulate
on the lake bottom.
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Key parameters used to evaluate a lake’s productivity or trophic state include total phosphorus, chlorophyll-a,
and Secchi transparency.
Phosphorus is the nutrient that most often stimulates excessive growth of aquatic plants and causes
premature lake aging. By measuring phosphorus levels, it is possible to gauge the overall health of a lake.
Chlorophyll-a is a pigment that imparts the green color to plants and algae. A rough estimate of the
quantity of algae present in the water column can be made by measuring the amount of chlorophyll-a in the
water column.
A Secchi disk is a round, black and white, 8-inch disk that is used to estimate water clarity. Generally, it has
been found that plants can grow to a depth of about twice the Secchi disk transparency.
Generally, as phosphorus inputs to a lake increase, algae growth and chlorophyll-a increase and Secchi
transparency decreases.
Carlson’s Trophic State Index (TSI) was developed from mathematical relationships that allowed
phosphorus, chlorophyll-a, and Secchi transparency readings to be converted to a numerical scale from 0
to 100, with increasing numbers indicating more productive lakes. The TSI can be used to rate lake trophic
state as follows:
Less than 38
38 to 48
Greater than 48

Oligotrophic
Mesotrophic
Eutrophic

The average TSI values for each of the lakes in the Marble-Coldwater Lake Chain based on spring
phosphorus, summer chlorophyll-a, and summer Secchi transparency data collected between 2016 and
2019 are shown below.
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