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(Fourqurean, 2005)

Macrophytes are monitors of their environment



SAMPLE COLLECTION



Chara Sp.
● Macroalgae of the 

Characeae family
● Grow attached to lake 

bottom, but not rooted.
● Famous for smelling bad, 

giving the common name 
“Muskwort”



Nitella Sp. 

● Macroalgae of the Characeae family
Can grow either attached to lake floor 
or floating just above lake floor

● Distinguishable from Chara because 
branchlets fork



Cabomba caroliniana Eleocharis acicularis



Macroalgae Species 
Found at Each Sampling 
Location in Lower Bolton 
Lake

Macroalgae Species 
Found at Each 
Sampling Location 
in Middle Bolton 
Lake

Macroalgae 
Species Found at 
Each Sampling 
Location in Middle 
Bolton Lake



Cleaning and 
Photographing

!1

Drying: (90℃ for 3 days)

2



Wrapping Samples
3



Elemental Analyzer: carbon and 
nitrogen concentrations

Nitrogen Isotope Analysis



Preparing Samples for Phosphorus Analysis

Solorzano and Sharp, 1980



Phosphorus Analysis

Spectrophotometer



RESULTS!



Expected Nitrogen Concentrations 
for Macroalgae (wt.%)

Observed Nitrogen 
Concentrations in Lower and 
Middle Bolton Lakes (wt.%)

(Duarte,1992)

MBL 18
MBL 16



Nitrogen Concentrations 
Observed at Each 
Sampling Location in 
Lower Bolton Lake (wt.%)

Nitrogen Concentrations 
Observed at  Each 
Sampling Location in 
Middle Bolton Lake 
(wt.%)



Expected Phosphorus 
Concentrations for Macroalgae (wt.%)

Observed Phosphorus 
Concentrations in the Lower 
and Middle Lakes (wt.%)

(Duarte,1992)

MBL16   LBL9



Phosphorus 
Concentrations Observed in 
Each Sampling Location in 
Lower Bolton Lake (wt.%)

Phosphorus 
Concentrations 
Observed  in Each 
Sampling Location 
in Middle Bolton 
Lake (wt.%)



P-limited

No limit

=Chara sp. dominated
=Nitella sp. dominated



Nitrogen to Phosphorus 
Ratios observed (wt.%) 
at each sampling 
location in Lower Bolton 
Lake

Nitrogen to 
Phosphorus Ratios 
observed (wt.%) at 
each sampling 
location in Middle 
Bolton Lake





Nitrogen Isotopes: 𝛅15N

(Chappuis et al., 2017)



Nitrogen Isotope Difference Between Lakes



d15N Isotope 
Concentrations 
Observed in Each 
Sampling Location in 
Lower Bolton Lake

d15N Isotope 
Concentrations 
Observed in Each 
Sampling Location 
in Middle Bolton 
Lake



● Two macroalgae species: Chara sp., Nitella sp.
● Variant N/P ratio controlled by Phosphorus levels
● Likely Phosphorus limitation in both lakes
● 𝛅15N levels differ between Middle and Lower lakes

Key Points
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