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The Flathead Lake Biological Station is on the ancestral lands of the Sélis, Kootenai, and Pend
d’'Oreille peoples and within the present-day Flathead Reservation
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Globally lakes are changing: temperatures, food webs, habitat structure,
nutrients, and more
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Flathead and Lake Counties are growing rapidly
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Monitoring
Flathead and
Whitefish Lakes

Flathead Lake:1977-present
o 15x per yr (Dec-Jan)

Whitefish Lake: 2007-present
o 8X per yr (Mar-Oct)

* Nutrients, light,
hydrography, primary
productivity, algal biomass
and composition,
zooplankton biomass and
composition



Flathead

e Similar seasonal
variation in water
temperature

 Both lakes
demonstrate inverse
stratification, but
Whitefish Lake

Whitefish freezes



Flathead P -
el Seasonal variation in
chlorophyll concentrations
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* Both lakes develop a
seasonal subsurface
chlorophyll maximum

e Concentrations of

Whitefish chlorophyll in both lakes
peak in spring (April-June)

o Whitefish Lake has ~1.5-
fold higher chlorophyll
concentrations
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Flathead

Sustained oligotrophy

Whitefish (2013-2022)
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Time varying concentrations of chlorophyll and rates of primary
production in Flathead Lake
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No long-term
trends
Concentrations of
chlorophyll
greatest May-July
Rates of primary
production
Increase ~5-fold
Into the summer




Time varying concentrations of chlorophyll and rates of primary
production in Whitefish Lake
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Total N (M)
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Total N ~20%
greater in
Flathead Lake
Seasonal
changes in
Flathead, no
clear
seasonality in
Whitefish




NO, + NO, (uM)
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Seasonal variation In nitrate concentrations

Flathead

Whitefish
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 Whitefish has
much lower
concentrations
of nitrate

 Flathead nitrate
concentrations
demonstrate
well-resolved
seasonality in
both surface
and dep
waters.




Total P (uM)

Seasonal variation (or lack thereof) in total P

Flathead Whitefish
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comparable
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Dissolved organic matter is major reservoir of N and P
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 More than half of the total N and P are contained in dissolved organic matter pools
« Bioavallablility of these pools is largely unknown
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Question:

What nutrients limit algal growth in Flathead Lake during the summer?

Control Phosphate Nitrogen Nitrogen + Phosphorus

Experimental Design

e June-November 2018
 Measure changes in photosynthetic carbon
fixation (14C-assimilation) and biomass (Chl a)



Chlorophyll a
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« Additions of N+P
resulted in large
Increases in both
chlorophyll and primary
production

 Responses to P depend
on nitrate availability
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Simultaneous Nitrogen and Phosphorus Deficiency in
Natural Phytoplankton Assemblages: Theory, Empirical
Evidence, and Implications for Lake Management

Walter K. Dodds
Kirk R. Johnson

John C. Priscu
Dep t of Biology, Montana State University,
Bozeman, Montana 59717

« Additions of N+P
resulted in large
Increases in both
chlorophyll and primary
production

 Responses to P depend
on nitrate availability

Co-limitation by phosphorus and nitrogen, and effects of zooplankton

mortality, on phytoplankton in Flathead Lake, Montana, U.S.A.

Craig N. Spencer and Bonnie K. Ellis




Summary

 Time-resolved observations continue to enable detection of
changes to Flathead and Whitefish Lakes

» Sustained, decadal-scale excellent water quality in both
Flathead and Whitefish Lake

» Both lakes have low concentrations of bioavailable N and P -
keeping both elements low Is essential to maintain water quality

A FLATHEAD LAKE

UMIVERSITY OF MONTARA



Thank you!
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