
2013 Squam Watershed Assessment Report

The health of our lakes and watershed is of vital importance to 
our culture, economy, and environment. Studies indicate that in-
vasive species, water quality and the state of natural resources di-
rectly impact property values and important tourist revenue in lo-
cal and state economies. Regular monitoring and assessment in the 
Squam Watershed provide the necessary tools and information for 
the Squam Lakes Association (SLA) and the Squam community to 
actively protect this valuable resource and maintain its pristine na-
ture.

The SLA, as well as other organizations, has long examined and 
tracked the health of the Squam Lakes and Watershed. This report 
marks the first effort to compile data collected in the Squam Water-
shed into one document. By examining water quality, fish popula-
tions, invasive species, boat traffic, and loon populations, we hope 
to offer a comprehensive picture of the health of the Squam Lakes 
and Watershed.

The Squam Watershed encompasses 42,418 acres across eight 
towns in central New Hampshire. Of this total acreage, 20% is open 
water. Of the total terrestrial area, forested land accounts for 86% 
of the watershed and 24% is under protection. To the north, the 
watershed is bounded by the Squam Range. The outlet of the Squam Lakes is at the Squam River where it flows into the 
Pemigewasset River. Squam Lake is 6,765 acres, boasts a 60.5 mile shoreline, and is 99 feet at its deepest point. Little 

Squam is 408 acres, 4.3 miles in shoreline length, and is 
84 feet deep at its deepest spot. Squam is divided into 18 
distinct basins with high barriers that minimize water 
exchange when the lake is stratified during the warmer 
months. Squam Lake flushes its entire volume about once 
every five years, while the volume of Little Squam Lake 
flushes 2.8 times per year.

This baseline report is comprised of data collected in 
2012. The report will be published yearly and represents 
the hard work and dedication of many organizations and 
individuals over decades. The SLA is pleased to publish 
the first assessment of this kind on Squam.

compiled and published by the Squam Lakes Association

Assessment Parameters

Lake  Water Quality

Boating Census

Variable Milfoil 
Management

Fisheries

Common Loons

Total Phosphorus

Chlorophyll

Transparency

Dissolved Oxygen

Rainbow smelt

Large and small-
mouth bass

map provided by the Squam Lakes Conservation Society



Overall, the Squam Lakes are characterized as oligotrophic lakes, which, in general, have low 
levels of microscopic plant growth, low phosphorus (nutrient) concentrations, and clear waters. 
Oligotrophic lakes also tend to have high oxygen concentrations throughout the water column.  

Total Phosphorus: Phosphorus is the most important nutrient in freshwater systems, such 
as the Squam Lakes. The New Hampshire Department of Environmental Services (NHDES) 
considers phosphorus levels at eight parts per billion (ppb) to be the cutoff between a high 
quality lake and a lake that is beginning to experience increased nutrient loading, which 
makes it more susceptible to higher levels of algal growth. With the exception of Inner and 
Outer Squaw Coves, two areas that are very shallow and exhibit water quality characteristics 
different from the rest of the lake, the phosphorus concentrations tend to fall below the 8 ppb 
level that is considered healthy for a freshwater lake. 
Chlorophyll a: The chorophyll a concentration is an indication of photosynthesis and 
plankton growth that is occuring in the lake. Higher chlorophyll a levels indicate nutrient 
enrichement. Lakes that experience chlorophyll a concentrations below 3 ppb are considered 
healthy by the NHDES. Squam chlorophyll a concentrations fluctuate seasonally and from 
year to year, but generally fall below the 3 ppb level.
Water Clarity: Water clarity, or transparency, is measured using a secchi disk. The deeper this 
disk can be viewed in the water, the higher the water clarity. Water transparency measure-
ments are impacted by dissolved and suspended solids or plankton. In the Squam Lakes, wa-
ter clarity measurements tend to be higher in open water and the deeper reaches of the lake, 
such as Loon and Deephaven Reefs. Healthy lakes have water clarity measurements of four 
meters or deeper. Though some sites on Squam experience a slight trend toward decreasing 
water clarity, all sites have water clarity levels that are greater than four meters and are consid-
ered healthy. At both Squaw Cove sites, the secchi disk can often be viewed at the lake bottom.
Dissolved Oxygen: During the period of summer stratification, when the lake separates into 
distinct temperature zones from the surface to the lakebottom (warmest water at surface and 
coldest water at lake bottom), the deeper sampling locations tend to experience a lack of oxy-

gen near the lake bot-
tom. Salmon, trout, 
and smelt rely on the 
cold water at depth 
and require highly 
oxygenated water to 

thrive. The deeper sites that typically experience oxygen deficiency include Loon and Deep 
Haven Reefs, Little Squam, Piper Cove, Sandwich Bay, Sturtevant Bay, and Moultonboro Bay. 
This lack of oxygen suggests the Squam Lakes exhibit some characteristics of a moderately 
nutrient enriched lake that is part of a natural lake aging- a process called eutrophication that 
all lakes go through. 
Visit the SLA website to read the full 2012 water quality report.

Variable milfoil (Myriophyllum heterophyllum) was first discovered on Squam in the summer of 2000. Since that time there has been 
an increasing and collaborative effort to control and eradicate this invasive aquatic nuisance species. In 2010, the SLA began using a boat 

equipped with a Diver Assisted Suction Harvester 
to remove milfoil from Squam. This addition dra-
matically increased the volume of milfoil that was 
removed. The summer of 2012 marked the inaugu-
ral year of the SLA’s Squam Conservation Internship 
program. With the help of this successful program, 
the SLA removed a record volume of variable mil-
foil from Squam. There have been no new milfoil 
infestations on Squam since 2007. 

Milfoil is currently growing in the Squam River 
Channel, the Squam River, five locations in Little 
Squam, and three places in Squam Lake. Lake Host 
and Weedwatcher volunteers work to prevent the 
spread of variable milfoil and other invasive nui-
sance species.

Lake Water Quality

Average measurements for the parameters collected 
on the Squam Lakes indicate that Squam is 
characterized as oligotrophic and in a healthy state.

Variable Milfoil Management data collected by the SLA

data collected by the SLA and the University of New Hampshire
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Squam Lakes Average Total Phosphorus 
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Lakes with high water quality typically have total phosphorus levels below 8 ppb 
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Squam Lakes Average Chlorophyll a  
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Lakes with high water quality typically have chlorophyll a levels below 3 ppb. 
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Squam Lakes Average Water Clarity 

Squam Lake Little Squam Lake

Lakes with high water quality typically have water clarity measurements of greater than 4m. 
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The number of territorial loon pairs has rebounded since 2005 due to immigration from other lakes.  However, overall 
reproductive success is only half the rate it was prior to 2005; and, in 2012, only two chicks survived on Squam Lake. 

Rainbow smelt are an indicator species of a healthy cold water fishery. The 
health of this fishery relates directly to the water quality of the lakes and water-
shed.  New Hampshire Fish and Game (NH F&G) has performed annual hydro-
acoustic and trawl net surveys, both of which indicated high abundance of smelt.  
Annual fall trap netting of landlocked salmon (and to a lesser extent rainbow 
trout) has indicated exceptional body condition and robustness, which is corre-
lated with pelagic forage fish abundance (i.e. rainbow smelt).  

NH F&G also monitors young of the year bass (bass hatched in the spring). The 
data collected during the falls of 2006-2012 indicate stability in size of both bass 
species in the Squam Lakes. Juvenile smallmouth bass experience natural fluctua-
tions in abundance, with 2012 having the highest level of abundance since 2007. 
On average, a bass in New Hampshire takes approximately three years to reach a 
ten inch size, although growth rates are highly variable. 

Between 1975 and 2004, the loon popula-
tion on Squam remained fairly stable with 
an average of thirteen territorial pairs and 
reproductive success near the statewide aver-
age.  In the spring of 2005, Squam lost 44% 
of its breeding pairs—the largest recorded 
decline on any large lake in New Hampshire 
since monitoring began. This adult mortal-
ity event was followed by the near-total re-

productive failure of the remaining pairs.  The number of territorial pairs has 
rebounded since 2005 due to immigration of loons from other lakes.  How-
ever, overall reproductive success is currently only half the rate it was prior to 
2005. In 2012, only two chicks survived on Squam Lake.  Research continues on 
the multiple factors impacting adult survival and loon reproductive success on 
Squam. Intensive management and outreach efforts are underway to restore a 
healthy population of loons to the Squam Lakes. For more information on New 
Hampshire’s loons visit the Loon Preservation Committee’s website: loons.org.

Common Loons

Squam Fisheries

data collected by the Loon Preservation Committee

data collected by New Hampshire Department of Fish and Game
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The SLA has conducted both active and static boat counts on 
Squam since 1988. Since weather can vary widely on census days, 
boat census data are also variable.  The number total boats coincide 
with the quality of the weather. Despite this variation, the SLA has 
noted that certain areas experience higher boat densities consistent-
ly throughout the years. Two areas, Little Squam and Rattlesnake 
Cove, typically exhibit the highest boat densities on the lakes. 

The Squam Lakes Recreationists Mapping Project, a research proj-
ect conducted in partnership with Plymouth State University, inves-
tigated lake users’ perception of issues on Squam. Participants in 
the study identified areas with crowding, invasive species, and suc-
cessful management. Results from this research confirm the higher 
densities observed on Little Squam and in Rattlesnake Cove. Learn 
more and explore the maps produced from this project on the SLA 
website: squamlakes.org/squam-resources/web-links.

Boating Census data collected by the SLA
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Active Boat Census, 1988-2012 
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534 US Route 3, PO Box 204, Holderness, NH 03245
squamlakes.org, info@squamlakes.org, 603-968-7336
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AcknowledgementsLooking toward the future

Much of the work of the SLA over the past century 
ensures that the Squam Watershed is healthy. There are 
specific issues that threaten the health of this watershed. 
Loon populations, nutrient loading, crowding, invasive 
species, and stormwater run-off are all factors that we 
are considering as we shape the SLA’s conservation plan 
into the future. We have begun to monitor several trib-
utaries in the watershed. We continue to collaborate 
with NH Department of Environmental Services, NH 
Fish and Game, the University of New Hampshire, and 
Loon Preservation Committee. The SLA is also forging 
new partnerships with Conservation Commissions and 
other local conservation organizations and to fully un-
derstand the state of our watershed.

Join the SLA. Help support the SLA and all of its 
conservation programs by becoming a member.
Volunteer. All of the SLA’s Conservation Programs 
rely on the hard work of dedicated volunteers. 
Educate yourself. Lessen your impact on the Squam 
Watershed. Visit the SLA’s website (squamlakes.org) 
or pick up a copy of 50 Ways to Care for the Squam 
Lakes to learn more.
Check your septic. Septic systems on the lake and 
around the watershed contribute to non-point source 
phosphorus pollution. Have yours updated and 
serviced regularly to avoid contributing to nutrient 
loading that can lead to poor water quality and algae 
blooms.
Get the lead out. Use non-lead fishing tackle to protect New Hampshire’s loons. Learn more: loons.org.
Tell us what you see in the lakes and watershed. Your experience and observations helps us to better track watershed 
health and identify concerns in the Squam area. Fill out the form online: squamlakes.org/tell-us-what-you-see.

Take Action!

The Squam Lakes Association is dedicated to conserving for the public benefit the natural beauty, peaceful character 
and unique resource values of the lakes and surrounding watershed.  In cooperation with local and state authorities 
and other conservation organizations, the Association promotes the protection, careful use and shared enjoyment of 
the lakes, mountains, open spaces and wildlife of the Squam Lakes region. 


