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What	is	Service-Learning?
• Service-Learning seeks to broaden students’ 

understanding of course content through 
activities which are, at the same time, of service 
to the community.
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  Bolton Lakes Watershed 

An Update 
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Eastern Connecticut  
Environmental Review Team Report 
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Trend in 1m and 3m phosphorus concentration in Lower Bolton Lake: 

 
Bottom phosphorus concentrations in Lower Bolton Lake: 
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Northeast	Aquatic	Research,	
Final	Report	(2017)

Geochemistry	of	plants	
and	sediment

Department	of	Earth	&	
Environmental	Sciences,	
Wesleyan	University
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New Hampshire Lakes Association   603.226.0299   info@nhlakes.org    www.nhlakes.org 

 

 
 
 

The Life of a Lake 

 

(July 2008) 

 

 
 

As lakes fill with sediment, they age and move through three different trophic states before “dying.” 

 
 

Fifteen thousand years ago, New Hampshire’s natural lakes and ponds were created by the retreat of glaciers, and 

they have been going through a natural process of filling-in since then. In the field of science known as ecology (the 
study of relationships between living things and their environment), succession is a term used to describe the gradual 
change in an environment and its biological inhabitants over time.  
 
Although most of New Hampshire’s natural lakes are approximately the same age, they are filling in with sediment 

at different rates. Lakes are said to be “young” if they are filling in very slowly and their characteristics have not 
changed much since the lake was formed. A lake is considered “old” if it is filling in much quicker, so an “old” lake will 
be very different from when it first formed. The natural process of succession in which a lake fills in with sediment and 
gets shallower continues as a lake changes to a pond, pond to marsh, marsh to meadow, and meadow to dry land.   
 
Young lakes are classified as “oligotrophic”, literally meaning “not much nutrition.” In New Hampshire, these lakes 
typically contain low concentrations of nutrients (such as phosphorus), are steep-sided, have clear water, have sand or 
rock along most of the shoreline, contain few aquatic plants, support little algal growth, and support coldwater fisheries.   
 

Eutrophication:
Process by which water bodies 
are made more well-nourished, 
eutrophic, by an increase in their 
nutrient supply (P, N, etc…)

-Cultural Eutrophication: 
process accelerated by 
anthropogenic activities



phosphorus and nitrogen,low phytoplankton concqntrations and highlight penetration'
Hyper-eutrophic waterbodies, those with high revels of nutrients, ruxurious rhrtollakton and
prant growth and row water crarity, rie on the other end oJ the spectrum. The conditions iutilized in this book to determine the various trophic classifications are listed as follows:

Total Phosphorus Total Nitrogen Chlorophyll-a Secchi Disc Depth
(pg / L) 0rg / L) $g / L) (meters)oligotroPhic 0-10 0-200 O-2 >5early-mesoffophic 10-15 200-300 2-5 4-5

mesotroPhi c t5-25 300-500 5-10 34late-mesotrophic 25-30 500-500 10-15 24eutrophic 30-50 500-1000 15-30 7-2hyper-eutrophic >50 >1000 >300 0-1

In order to gain the best picture as to where a waterbody resides along a trophic gradient it is
important to consider al1of the trophic rerated characteristics, and to integrate data from more
than one co[ection date. It is also important to remember that the trophic condition of a lake
will change depending on the season. An references made to trophic condition in this book
represent analyzes made during the summer petiod. Most of the lakes iu this document were
surveyed over the suiluners of. L991, L992 a,.drggg. For more discussion on the role of aquatic
vascular plants in trophic classification systems see DEP, 1991"

Cluster Diagrams
In the process of examining the cond,ition of a particular waterbody it is often useful to

inspect other rakes that possess similar characteristics. one means of grouping lakes with
similar characteristics is referred to as a cluster analysis. In a cluster analysis multiple
characteristics are utilized in ord.er to determine and group which objects (i.e' lakes) are most
closely related. The results of the cluster analysis canbe illustrated in a diagram known as a
dendogram, named. for its appearance to the branching pattern of a tree. objects with similar
characteristics arise onbranches with a closely rerated and common origrn' The further away
twobranchesconnect,themoredissimilartheobjectsare.The results of two cluster analyzes, one based solely on trophic characteristics (Figure

[Canavan and	Siver,	1995]

•Blue-Green Algae• Diatoms	(SiO2)



Field	Work

• June	28-29,	2017:	water	and	sediment	
samples	from	Lower	and	Middle	
Bolton	Lakes	(Peter	van	Dine	and	Karl	
Prewo)

• September	15,	2017:	Class	sampled	
water	and	sediments	from	Lower	
Bolton	Lake	with	help	from	Gerry	
Lalancette

• September	29,	2017:	Class	collected	
samples	from	Middle	Bolton	Lake	
with	Karl	Prewo

Sampling	
Locations

LBL-1

MBL10b

Blue	=	sediment	cores
Red	=	grab	samples
Yellow	=	plant	samples





A	Geochemistry	Study	of	Middle	and	Lower	Bolton	Lakes
Introduction	(Tim	Ku)	
1. Internal	Loading

Owen,	Paula,	and	Jason
2. Aquatic	Plants

Matt	and	Hannah
3. Physical	Sedimentology

Jordyn-Marie,	Natasha,	Emma,	and	Shuo
4. Nutrient	History

Min,	Melissa,	Celeste,	and	Molly
5. Diatoms

Eliza	and	Eduardo

Break?
1-2	quick	questions	at	
the	end	of	each	talk,	
but	please	save	longer	
questions	for	the	break	
of	the	end	of	the	
presentations
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