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Metadata - Leaf litter decomposition in boreal lakes: Variable mass loss and nutrient release rates across a geographic gradient

Table 1. Dataset Description
	Title of dataset
	Leaf litter decomposition rates, detrital stoichiometry, and physiochemical environmental measurements in Ontario boreal lakes 

	Abstract
	This study examines leaf litter decomposition (mass loss and detrital nutrient release) in Ontario boreal lakes. This data contains leaf litter decomposition data for 14 lakes across Ontario, Canada, including mass loss, breakdown rates, leaf elemental composition and nutrient release rates. Temperature and environmental variables were also recorded during the 60-70-day study period, including dissolved nutrients, temperature, and pH. 

	Keywords
	leaf litter, macroinvertebrates, ecological stoichiometry, breakdown rates, nutrient release, carbon dynamics, lakes

	Dataset lead author 
	Sherri DeGasparro

	Position of data author
	Graduate Student

	Address of data author
	Trent University
1600 West Bank Ave
Peterborough, Ontario, Canada 
K9L 0G2

	Email address of data author
	sherridegasparro@trentu.ca

	Primary contact person for dataset
	Paul Frost

	Position of primary contact person
	Principal Investigator

	Address of primary contact person
	Trent University
1600 West Bank Ave
Peterborough, Ontario, Canada 
K9L 0G2

	Email address of primary contact person
	paulfrost@trentu.ca

	Organization associated with the data
	Trent University 

	Usage Rights
	Publicly available and free to use

	Geographic region
	This study took place in 14 boreal lakes in Ontario Canada. Stoney, Sturgeon, Chemong and Pigeon Lake are located in the Kawartha Lakes region near Peterborough, Ontario. Coon, Long, and Mississauga are located in the Kawartha Highlands region, Heney, Blue Chalk and Harp are located near Dorset in south-central Ontario. L224, L239, L373 and L626 at IISD-Experimental Lakes Area (IISD-ELA). 

	Geographic coverage 
	~1200 km across Ontario, Canada. 

	Temporal coverage - Begin date
	May 31 2016

	Temporal coverage - End date
	August 17 2015

	General study design
	This study is a field experiment using coarse and fine mesh leaf litter bags to study leaf litter decomposition in lakes. We placed leaf bags in 14 lakes within four distinct ecoregions that cover a range in physiochemical conditions across Ontario over a 60-70 day period from the end of May to August. We studied decomposition using breakdown rates and detrital stoichiometry by measuring mass loss and elemental composition before and after leaf bag removal. 

Environmental variables such as temperature, dissolved nutrients, and pH were monitored at the incubation sites during the study period.  

	Methods description, laboratory, field, or other analytical methods
	Leaf litter collection and experimental design. We collected senesced aspen leaves (Populus tremuloides) in April 2016 from the Trent University campus located in Peterborough, Ontario. Leaves were free from soil and other debris and did not require rinsing. We dried leaves at room temperature (19-22°C) for approximately two weeks before leaf bag construction. For each lake, we prepared four replicate bags for each of two separate mesh sizes, which yielded a total of 128 litterbags. 15 grams (+0.05 g) of aspen litter were placed in each leaf litter bag (5 cm x 20 cm) of both mesh sizes. Small mesh (300 µm) was used to exclude invertebrates whereas a larger mesh (1 cm) was used for bags that were open to most invertebrates. Litterbags were anchored to the lake bottom using 1 meter of rope with cinderblocks attached to each end. Litterbags were placed into the littoral zones at 1.5 m depth in each lake on dates between May 31st and June 10th, 2016. After allowing approximately 60 days of incubation in lakes, bags were removed from lakes on dates between July 27th and August 17th, 2016. Following removal from each site, bags were kept separate, placed on ice, returned to the lab, and processed within 24 h of retrieval. In the laboratory, leaf litter was rinsed with deionized water over a 300 µm mesh sieve to remove sediment and invertebrates. Litter was then air dried at room temperature (19-22°C) until reaching constant mass. After weighing, we ground up samples of four replicate litter bags from all lakes for subsequent elemental analyses.

Nutrient and lake water chemistry processing and analyses. Temperature was recorded hourly in each lake for the entire duration of the experimental incubation using data loggers (HOBO). Water samples were collected at each site during the initial placement of bags in lakes, after approximately 30 days, and when bags were removed, for analyses of phosphorus (TP), nitrogen (TDN), pH, DOC, and chlorophyll a (Chl a). In the laboratory, we filtered and saved analytical (n=2) samples within 2-6 hours of collection. We preserved whole water samples for TP and filtered remaining samples through 0.2 μm polycarbonate filters. These samples were stored in the dark at 4°C until analyses were run. For Chl a, we filtered samples onto pre-ashed 0.7 µm GF/F glass fiber filters, which were frozen and stored at -20°C.

We measured the elemental composition of initial samples of Populus tremuloides saved at the start of the experiment. We also measured the elemental composition of leaf litter following leaf bag removal using homogenized, composite subsamples for each of the four replicate bags collected from each lake. Samples (2-4 mg dry mass) of this powder were used for analysis of detrital carbon (C) and nitrogen (N) content using a CN analyzer (Vario EL III, Elementar). A separate subsample was analyzed for P content after ashing at 550°C for four hours. TP samples were measured by persulfate digestion using a molybdate-blue colorometric method (APHA 1992) using a spectrophotometer (Cary-50, Varian). We analyzed TDN samples by oxidation with sodium hydroxide-persulfate and determined concentrations using a second derivative spectroscopy method (Crumpton and others 1992). We measured Chl a concentrations using a fluorometer after a 24 h ethanol extraction in the dark at 4°C (Cary- Eclipse, Varian).
Data analyses. We calculated decomposition rates (k; day−1) using the slope from the regression of the log-transformed litter mass over time (Petersen and Cummins 1974). Element-specific breakdown rates (fluxes) were calculated using the difference in the natural log transformed total nutrient content of the detritus in each bag before and after the experiment and dividing by the experimental duration (days). Nutrient release rates were calculated by dividing the total nutrient masses of the detritus in each bag before and after the experiment.

	Quality control
	All samples were collected and preserved using the same standard operating procedure. All laboratory analyses included proper blanks and standards and were analyzed in a random order to ensure data quality.



Table 2. Variable information for the dataset.
Dataset filename: Decomposition Rates
	Column name
	Definition
	Units

	Region
	Ecoregion the lake is located in
	n/a

	Lake
	Refers to the lake/site of bag incubation
	n/a

	Mesh
	There are two types of leaf bags, one of coarse mesh (1cm) to include invertebrates and one of fine mesh (300 µm) to exclude invertebrates. 
	n/a

	Bag
	There are four bags of each mesh size in each lake for a total of 8 bags per lake. Bag refers to the replicate bag number. 
	n/a

	Initial DM (g)
	The initial dry mass of the leaf bag before incubation in lakes
	g

	Final DM (g)
	The final dry mass of the leaf bag following removal in lakes
	g

	Deployment Date

	The date the leaf bags were placed in lakes
	n/a

	Collection Date

	The date the leaf bags were removed from lakes 
	n/a

	Incubation Days

	The number of days leaf bags were incubated in lakes 
	n/a

	k (d-1)
	Decomposition rate calculated using the slope from the regression of the log-transformed leaf litter mass over time (Petersen and Cummins 1974)
	day (d)−1


.
Dataset filename: Leaf Litter CNP Content + Release 
	Column name
	Definition
	Units

	Region
	Ecoregion the lake is located in
	n/a

	Lake
	Refers to the lake/site of bag incubation
	n/a

	Mesh
	There are two types of leaf bags, one of coarse mesh (1cm) to include invertebrates and one of fine mesh (300 µm) to exclude invertebrates.
	n/a

	Bag
	There are four bags of each mesh size in each lake for a total of 8 bags per lake. Bag refers to the replicate bag number.
	n/a

	Initial %C
	Percent carbon of initial leaf material in each bag
	% dry mass

	Initial %N
	Percent nitrogen of initial leaf material in each bag
	% dry mass

	Initial %P
	Percent phosphorus of initial leaf material in each bag
	% dry mass

	Initial C (g)
	Mass of initial leaf carbon in each bag
	g

	Initial N (g)
	Mass of initial leaf nitrogen in each bag
	g

	Initial P (g)
	Mass of initial leaf phosphorus in each bag
	g

	Final %C
	Percent carbon of final leaf material in each bag
	% dry mass

	Final %N
	Percent nitrogen of final leaf material in each bag
	% dry mass

	Final %P
	Percent phosphorus of final leaf material in each bag
	% dry mass

	Final C (g)
	Mass of final leaf carbon in each bag
	g

	Final N (g)
	Mass of final leaf nitrogen in each bag
	g

	Final P (g)
	Mass of final leaf phosphorus in each bag
	g

	ΔC (g)
	Difference in leaf carbon content in each bag (initial-final) 
	g

	ΔN (g)
	Difference in leaf nitrogen content in each bag (initial-final)
	g

	ΔP (g)
	Difference in leaf phosphorus content in each bag (initial-final)
	g

	kc
	Carbon-specific breakdown rate (flux) calculated using the difference in the natural log transformed total carbon content of the detritus in each bag before and after the experiment and dividing by the experimental duration (days)
	day−1

	Kn

	Nitrogen-specific breakdown rate (flux) calculated using the difference in the natural log transformed total nitrogen content of the detritus in each bag before and after the experiment and dividing by the experimental duration (days)
	day−1

	Kp
	Phosphorus-specific breakdown rate (flux) calculated using the difference in the natural log transformed total phosphorus content of the detritus in each bag before and after the experiment and dividing by the experimental duration (days)
	day−1



[bookmark: _GoBack]Dataset filename: Environmental Variables (N/A denotes variables not collected/analyzed for a specific date, and BD indicates values below analytical detection.)
	Column name
	Definition
	Units

	Region
	Ecoregion the lake is located in
	n/a

	Lake
	Refers to the lake/site of bag incubation
	n/a

	Date
	Date the sample was collected
	n/a

	TP (µg L-1)
	Total phosphorus concentration at the sampling (bag incubation) site
	µg L-1

	pH
	pH of the water at the sampling site
	unitless

	DOC (mg L-1)
	Dissolved organic carbon concentration at the sampling site
	mg L-1

	Chl a (µg L-1)
	Chlorophyll a concentration at the sampling site 
	µg L-1

	TDN (µg L-1)
	Total dissolved nitrogen concentration at the sampling site
	µg L-1

	Temperature (°C)
	Mean daily temperature at the sampling site 
	°C



