
Brook Trout Populations Within the Winnipesaukee River Watershed
Background
Brook trout are the only native stream dwelling trout species in New Hampshire, 
having a historic range that extended from Georgia to eastern Canada.  It is 
believed that wild brook trout were once present throughout all watersheds in 
New Hampshire.  Increased stream temperatures, changes to water chemistry, 
habitat fragmentation, increased rates of predation and competition, loss of 
spawning locations, and the loss of stream habitat complexity have led to 
reduced and isolated populations of wild brook trout both in New Hampshire 
and throughout the species native range in the eastern portions of the United 
States.

Recognizing the reduction in the distribution of wild brook trout, the Eastern 
Brook Trout Joint Venture (easternbrooktrout.org/) was established.  This public 
and private partnership of state fish and wildlife agencies, federal natural 
resource agencies, academic institutions, and local conservation organizations 
is working to protect existing wild brook trout habitat, enhance and restore 
impacted habitat, and raise public awareness about their current status.  These 
efforts will also benefit other native stream dwelling species, because brook 
trout serve as an indicator for healthy aquatic ecosystems.  Fortunately, New 
Hampshire has more intact populations of brook trout (meaning more than 50% 
of a sub-watershed’s habitat is occupied by wild brook trout) when compared to 
the southern portions of the species eastern U.S. range.  However, information 
to quantitatively describe the status of brook trout populations in New 
Hampshire is limited.

To assess the status of brook trout within the Winnipesaukee River drainage, 
the New Hampshire Fish and Game Department (NHFGD) conducted 
electrofishing surveys during the summer of 2008 and 2010.  The scale used in 
the Eastern Brook Trout Joint Venture required that the Winnipesaukee River 
drainage be divided into thirteen watersheds.  These watersheds include:  Alton 
Bay, The Broads, Center Harbor, Lake Waukewan, Meredith Bay, 
Moultonborough Bay, Moultonborough Inlet, Paugus Bay, Sanders Bay, Silver 
Lake to the Merrimack River, Tioga River, Winnisquam Lake, and Wolfeboro 
Bay.

Summary
The surveys show habitat quality for wild brook trout varies by watershed throughout the Winnipesaukee River drainage.  
Currently, wild brook trout are not necessarily rare in central New Hampshire, but the projected status of wild brook trout in  
some parts of this drainage is exceptionally good.  In streams where wild brook trout were found, density calculations were 
performed.  The results ranged between 0.13 (Tioga River, Belmont) to 94.17 (Cook Brook, Moultonborough) brook 
trout/100 square meters.  No clear pattern for brook trout density by watershed is apparent.   The ten most dense brook 
trout streams were found in five different HUC 12 watersheds.  Similarly, the ten streams with the lowest brook trout 
densities were from five different watersheds.

Potential impacts to wild brook trout were recorded at every survey location.  The lack of riparian vegetation, as a result of 
logging, lawns, parking lots, or adjacent road proximity, was the most common impact recorded.  Impacts associated with 
erosion (scouring, sediment deposition, etc.) were routinely observed at these locations.  Other observations noted were 
perched culverts, vehicles crossing through the streams, extensive stream bank armoring using riprap, washed out 
pavement entering the stream and litter.

Local Conservation Strategies
•Work with local conservation groups to increase public awareness of the importance of brook trout and water quality
•Promote protection of headwater and smaller streams
•Reduce barriers to dispersal (i.e. perched stream crossings, dams)
•Consider the effects of stormwater and sedimentation in future development

The opportunity to protect intact populations of wild brook trout is uncommon, even in New Hampshire.  Land conservation 
and guidance on land use practices are essential to protecting brook trout habitat.  Land and water use guidance should 
be given for streams of all sizes within a watershed as smaller streams are often used for spawning and nursery areas.  
Presumably minor human impacts to these streams can be additive throughout the watershed and create problems that 
are not readily apparent until further downstream.  The cost to restore a population of any species is always higher than 
the cost to protect them.  Restoration actions require a great deal of effort and may not always guarantee self-sustaining 
populations would return.

Results
A total of 24 different fish species were captured at 93 locations within the Winnipesaukee River drainage.  Wild brook trout were the most frequently 
encountered species being found at 63% of the survey sites.  Blacknose dace were found to be the most abundant species representing 42% of the total fish 
captured while wild brook trout were second most abundant (33% of total fish caught).  Other species captured within the Winnipesaukee River drainage 
include:  brown bullhead (horn pout), bluegill, blacknose dace, bridle shiner, burbot (cusk), hatchery brown trout, creek chub, creek chubsucker, common 
shiner, common sunfish (pumpkinseed), common white sucker, wild brook trout, hatchery brook trout, eastern chain pickerel, fallfish, golden shiner, lake chub, 
landlocked salmon, largemouth bass, longnose dace, rainbow trout, slimy sculpin, yellow bullhead, and yellow perch.  No fish were captured at nine of the 
survey locations.  Of particular interest is the state threatened bridle shiner being captured in Coffin Brook (Alton). 

Perched crossings such as this, can prevent fish species 
from accessing necessary habitat.  They can also change 
the morphology of a stream, altering erosion and 
sedimentation rates

Trees allowed to fall and remain in streams and rivers 
provide channel forming features as well as ideal habitat 
for brook trout and other species

A stream crossing structure over the Tioga River in 
Belmont that allows for fish passage and sediment 
conveyance

The Melvin River in Tuftonboro offers suitable habitat for 
wild brook trout and several other fish species
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Several fish species are year round residents 
within the tributaries while other species 
ascend tributaries to spawn and feed.  

•Avoid crossing structures that can become 
barriers (i.e. undersized culverts) and small 
dam structures that would inhibit fish 
movement and impact water quality

•Continue to monitor water quality 
(point/nonpoint source pollutants) and 
identify sources of sediment from erosion.  
Sedimentation can cover spawning 
substrate, compromising reproduction

•Maintain Riparian Buffers

•If a catastrophic event occurs, it may be 
difficult for some resident fish to repopulate 
a stream

The fish community of Lake Winnipesaukee consists 
of 28 different fish species.  Some species have 
lifecycles that depend completely on in-lake habitats 
while other species also depend on temporarily 
accessing the lake’s tributaries to complete their life 
cycles.  Regardless, the health of the lake fishery  is 
a function of the water quality of tributaries and it’s 
shorelines.

Fish Species Documented In Lake Winnipesaukee

•Lake Trout

•Lake Whitefish

•Landlocked Salmon

•Largemouth Bass

•Rainbow Smelt

•Rainbow Trout

•Redbreast Sunfish

•Rock Bass

•Slimy Sculpin

•Smallmouth Bass

•White Perch

•White Sucker

•Yellow Bullhead

•Yellow Perch

•American Eel

•Banded Killifish

•Black Crappie

•Bluegill

•Bridle Shiner

•Brook Trout

•Brown Bullhead (horn pout)

•Burbot (cusk)

•Chain Pickerel

•Common Shiner

•Common Sunfish

•Creek Chubsucker

•Fallfish

•Golden Shiner

The Fish Community of Lake Winnipesaukee

Four different age classes of rainbow smelt

Rainbow smelt ascend lake tributaries in the 
spring to spawn.  The growth and health of 
several fish species is dependent on the density 
of rainbow smelt in Lake Winnipesaukee.

The Importance of Lake Tributaries

Lake Winnipesaukee has one of the most diverse fish communities of all 
lakes and ponds in New Hampshire.   There have been 28 different fish 
species documented in the Lake.  Of these species, 8 have been identified as 
requiring special consideration in the New Hampshire Wildlife Action Plan 
(2006). This designation of a species of concern is based on population 
status, integral ecological function of a species, or the ability of a species to 
indicate a healthy aquatic ecosystem.

Lake Winnipesaukee is managed as a two-tier fishery (salmon, lake trout, and 
rainbow trout comprise the coldwater fishery and smallmouth and largemouth 
bass are the primary warmwater component). To meet angler demands, 
landlocked salmon (first introduced in 1867) and rainbow trout are stocked 
annually. Although salmon and rainbow trout spawn in tributaries, a variety of 
factors, including few suitable spawning tributaries, natural reproduction is 
very limited. Lake trout and smallmouth and largemouth bass are self-
sustaining through natural reproduction and creel/size/season restrictions. 
Rainbow smelt eggs have been stocked in the past, but their population is 
primarily managed by adjusting landlocked salmon stocking rates to 
correspond with annual smelt abundance.

New Hampshire Fish and Game Department staff devote a 
great deal of hours to sample and evaluate the fishery of Lake 
Winnipesaukee.  These efforts include spring time tributary 
rainbow smelt spawning surveys, hydroacoustic forage fish 
assessments, fish kill investigations, young-of-the-year bass 
assessments, attending fishing derby events and fall netting 
surveys.

Hurd Brook in Alton enters into Lake 
Winnipesaukee near Black Point

Maintaining a Sustainable Landlocked Salmon Fishery

A hook wounded landlocked salmon captured in Lake Winnipesaukee.  
Hook wounded salmon tend to be both shorter and lighter than non hook 
wounded salmon of the same age class

Landlocked salmon are a limited fishery and increasing fishing pressure combined with 
the use of advanced fishing technology has profound impacts on this unique resource.  
Pledge to be a dedicated steward by acquiring and demonstrating skill in using best 
practices that minimize your impacts to this valuable fishery.

Conserving this Unique Fishery through Responsible Angling

Dedicated stewards of the landlocked salmon fishery pledge to use proven equipment, 
angling techniques, handling, selective harvest, outreach and a voluntary reduction of 
effort to maintain the high quality fishery that Lake Winnipesaukee can produce.

Go to fishnh.com to 
learn how to become a 
dedicated steward of 
this treasured fishery

Rainbow Trout

Smallmouth Bass

Burbot (Cusk)

Landlocked SalmonChain Pickerel

Brown Bullhead

Yellow Perch

Common Sunfish

Creek Chubsucker Banded Killifish

Black Crappie Bluegill Lake Trout White Perch

The State Threatened Bridle Shiner

Photo Courtesy of Robert Michelson

The bridle shiner became a state threatened species in 2008 after a 
decrease in the species distribution in the state was documented.  
Historical surveys (pre 1950s) indicated the species was found in 17 
different waterbodies in the Merrimack River watershed.   Currently, they 
are believed to only exist in 6 waterbodies.  Extirpations are suspected to 
have occurred in some locations on Lake Winnipesaukee- Fish Cove 
and Salmon Meadow Cove.  The species is still found in other densely 
vegetated coves in Lake Winnipesaukee.

Lifespan:  Rarely exceeds two years
Size:  Rarely exceeds 60mm (2.3”)
Reproduction:  Deposits 1,000-2,000 eggs on the vegetation 
Habitat:  Dense aquatic vegetation (including variable milfoil) allow the 
poorly swimming species to find nursing and foraging areas as well as 
refuge from predators

The bridle shiner can be viewed as an indicator of good water quality and 
intact aquatic ecosystems.  It may not be a single event but a 
combination of impacts that have resulted in a loss of the species.  Some 
examples of impacts include water level manipulation, loss of aquatic 
vegetation, introduced species, and shoreline development.

The stocking rates of landlocked and rainbow trout are based on the 
abundance of forage fish (primarily rainbow smelt).  About 25 
hydroacoustic surveys are conducted every August to evaluate the 
density of forage fish in Lake Winnipesaukee.
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