2023 State of the Lake Report

Since 1977, the Flathead Monitoring Program at the Flathead Lake Biological Station has used standardized scientific methods to

collect fundamental physical, chemical, and biological data on Flathead Lake and its main inflows. To assess water quality, monitored
variables include water clarity, abundance of planktonic algae, oxygen levels in the lake’s bottom waters, and the supply of key nutrients,
especially phosphorus (P), that can drive increases in algae that degrade water clarity and deplete deep water oxygen. Sampling occurs
year-round at a fixed station at the lake’s deepest point, Midlake Deep near the Bio Station. Data are shown for summer months when

sampling is more frequent.

The state of Flathead Lake in 2023 was excellent. In all four of the parameters shown below we see no signs of long-term or even
recent deterioration of the lake’s world-class water quality. This continued status indicates that our community’s measures to protect
the Flathead Watershed and to reduce nutrient inputs via wastewater treatment have been effective. Data for 2023 are consistent with

these long-term observations, despite the drought conditions, low river inflows, and low summer lake level that occurred.

Water Clarity

The clarity of the lake is measured using a Secchi disk, which is lowered into the water until it is no longer visible. After the lake’s
spring inflow of turbid river water has ended, clarity can reflect the abundance of planktonic algae suspended in the water. Deeper
measurements (larger numbers) indicate clearer water. Secchi depths decline when a lake becomes more polluted.
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Flathead Lake water clarity is very high, typical of a highly oligotrophic (unproductive) lake. While within-year (seasonal) and inter-
annual variations occur, there is no long-term statistical trend indicating any change. 2023 saw some of the best summer water clarity
conditions during the 50+-year record, with a summer average of 14.1 m, deeper than the long-term summer average of 11.2 m. The

dotted line indicates the long-term average. Data for 1978-2023 (July, Aug, Sept).



Planktonic Algae

The abundance of planktonic algae in lake water is quantified by measuring concentrations of chlorophyll, a photosynthetic pigment
carried by all algae and cyanobacteria. Clearer lakes have lower amounts of chlorophyll, where as more productive lakes have more

chlorophyll and are greener.
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Chlorophyll concentrations in Flathead Lake are low and indicative of its highly oligotrophic (nutrient-poor) status and consistent with
the lake’s impressive clarity. We see no statistical trend over the observation period. Concentrations in 2023 (0.84 ug/L) were somewhat
lower than the long-term average (1.03 ug/L) but within the range of observations during the past decade. The dotted line indicates

the long-term average. Data for 1986-2023 (July, Aug, Sept).

Dissolved Oxygen

The concentration of oxygen in deep waters is expressed as a percentage of the maximum oxygen concentration that water can hold
at that temperature. Oxygen is measured using a submersible sensor. High values are good for aquatic organisms and are common in

most of Western Montana. Low values can indicate water quality deterioration due to decomposition of sinking algae.
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Deep-water oxygen concentrations in Flathead Lake are high, typical of high quality oligotrophic waters. A statistical increase in deep-
water oxygen concentration has occurred in the lake since observations began in 1992. This trend is favorable and suggestive of
decreasing inputs of organic matter to bottom waters and thus less oxygen consumption. Oxygen levels in 2023 (90.6%) were higher
than the long-term mean (87.3%) and concordant with levels seen since 2008. The dotted line indicates the long-term average. Data
for 1992-2023 (July, Aug, Sept; Sept only in 1992 and 1996).



Phosphorus (P) Nutrient

The total concentration of all forms of phosphorus (P) present in lake waters is quantified by laboratory colorimetric analysis at FLBS.
High concentrations of P can support undesirable algal blooms that degrade water clarity, can be toxic, and whose decomposition can

deplete deep water oxygen levels. Many lakes in the U.S. are seeing increases in P due to human activity and inputs.
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Concentrations of total P (TP) in Flathead Lake are very low, typical of the lake’s oligotrophic status, and have no long-term statistical
trend. This constancy is encouraging, as P is the most important nutrient that limits algae growth in Flathead Lake. TP concentration
in 2023 (3.02 ug/L) was lower than the long-term average (3.33 ug/L) but consistent with observations since 2014. The dotted line
indicates the long-term average. Data for 1988-2023 (July, Aug, Sept).

The FLBS Flathead Monitoring Program is made possible through a blend of state support, grant funding, and philanthropic giving.

For more information on how you can make a difference for the future of our waters, visit the FLBS website at https://flbs.umt.edu/

newflbs/donations/donations.




