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Longterm trends in phytoplankton productlwty in I\/Icl\/lurdo Dry VaIIey Iakes
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Sample collections were done 2-3 times annually during the austral spring and summer (Nov-Dec) from
1995-2014 in Lake Fryxell (FRX), East Lake Bonney (ELB), and West Lake Bonney (WLB).

The McMurdo Dry Valley LTER site (MCM) is located oy vt
in the coldest, driest desert on Earth (Figure 1). T Y SRR
Because of the delicate balance between frozen and ~
liquid water, subtle changes in climate can have =
dramatic effects on the ecology of this system. Lakes |
are the only year-round liquid water environments in
the MCM region (and on the continent), and
phytoplankton growth in these lakes is light limited.
<3% of incident irradiance penetrates the thick ice
covers of the MCM lakes, and under-ice irradiance
rarely exceeds 50 umol photons/m?/s. It has been
suggested that light is the primary constraint on
photosynthesis in these lakes. Here we use
Generalized Additive Models (GAMs) and our 20 year
LTER dataset to determine if photosynthetically
available radiation (PAR) is the primary driver of

: ): phytoplankton productivity in the MCM lakes.

PPR was measured by *C uptake over 24 hours and integrated over the photic zone (ugC m= d?).

 Photosynthetically Available Radiation (PAR) was logged during PPR incubations using a LI-COR LI-193SA
spherical underwater qguantum sensor. PAR values were averaged over the incubation period and Beer’s
Law was used to calculate average incubation period PAR at each incubation depth using water column
extinction coefficients calculated from vertical profiles of PAR. Average incubation period PAR was
integrated over the photic zone (umol photons m=d1).

 Time series analysis: Generalized Additive Models (GAMSs) were used to estimate non-linear temporal
trends of PPR and PAR. All temporal trend plots have a fitted trend (dark line), 95% confidence intervals
(shadow areas) and raw observations (dots). At each lake, regression GAMs were used to estimate the
relationship between PPR as the response variable and PAR as the predictor variable after adjusting for the
time. To fit the GAMSs, we used R programming (version 12.5.3) and mgcv package (Wood, 2006).

Figure 1. Location of the MCM Dry Valleys |
(77°S, 163°E) and the study lakes.
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Figure 3a. UW PAR and PPR GAM trends over time for FRX. § Figure 3b. UW PAR and PPR GAM trends over time for ELB. @ Figure 3c. UW PAR and PPR GAM trends over time for WLB. phytoplankton in ELB or WLB, suggesting
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Figure 4a. PPR vs UW PAR GAM regression for FRX. Figure 4b. PPR vs UWPAR GAM regression for ELB. i Figure 4c. PPR vs UW PAR GAM regression for WLB.
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