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Future Work

More work is required to understand 

the fate of nutrients accumulated 

within biomass during spring bloom.

My future work will include 

modelling efforts to understand how 

pond numbers, size, depth and 

residence time affect nutrient cycling, 

and nutrient export.

With this we aim to better understand 

the potential effects of wetland 

drainage and consolidation.
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Nutrients can be washed out of 

wetlands to downstream 

environments where they can 

contribute to water quality 

problems.  Nutrients may also be 

retained in wetlands.

Prairie wetlands experience 

dramatic temperature swings and 

changes in hydrological 

connectivity as the season shifts 

from winter to spring. 

However, this period remains 

largely understudied.  

Fig. 2 St. 

Denis 

National 

Wildlife 

Area

Fig. 3 Time series of photos from 

St. Denis Pond 5240 over the 

winter and spring of 2015. 

Fig. 4 Conceptual diagram of 

conductivity and isotope signature 

shifts during the melt period of the 

2014/2015 winter. 

Fig. 5 Time series for measured 

dissolved oxygen over the three 

years. The top is either blue (Pond 

1), green (Pond 90) or red (Pond 

5340) and the bottom sensor is 

gray.

How do the winter and spring-melt 

conditions impact nutrient 

concentrations? Are winter and spring-

melt periods an important time of 

nutrient change? 

Here we undertook an intensive field 

campaign at St. Denis National Wildlife 

Area. 

Fig. 6 Ammonium increase in winter and 

decline in spring-melt
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Through winter, we observed the 

accumulation of ammonium (NH4
+) and 

soluble reactive phosphorus (SRP) and 

concurrent declines in nitrate (NO3
–) and 

oxygen concentrations.

The shift from winter to the onset of spring-

melt prompts a dramatic physical change 

that alters oxygen, light, and solute 

concentrations. 

At the onset of melt conditions NH4
+ and 

SRP concentrations decline, despite nutrient-

rich melt water inputs. 
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Hydrological connections 

begin:

• Incomplete ice-cover; 

• Pond and creek water 

isotope signatures begin 

to overlap; 

Winter Ends:

• Maximum 

conductivity & 

ice-thickness
Melt begins:

• Conductivity and ice-

thickness decrease; 

• Ice-cover melts producing 

ion-dilute water

Winter Spring-Melt

< ~Nov 7th ~Mar. 11th                  >~Mar. 11th ~Mar. 31st

Winter Begins:

• Low 

conductivity &  

ice-thickness

Conclusions
The spring-melt period results in 

rapid changes in both nutrient 

concentrations and the rates of 

nitrogen uptake.

These wetland ponds act as a hot 

spot for nutrient transformations 

despite their small size. 

These changes happen at a time 

when these ponds are mostly likely 

to be hydrologically connected –

when snow is melting. 

We conclude that the spring-melt 

period may help buffer some of the 

nutrient impacts to downstream 

ecosystems.

This shift in conditions is associated with 

the increased availability of light, and 

oxygen, which appear to cause a ‘spring 

biogeochemical switch.’ 

Spring melt led to an average 36% decrease 

in SRP, and 50% decrease in NH4
+. 

At the same time, NH4
+ uptake by plankton 

increased 18-fold from winter to melt, and 

mean NO3
– uptake during the spring-melt 

period exceeded that of the open-water 

period. 

Fig. 1 Wetland ponds experience unique 

conditions in winter and spring-melt. 
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