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Forward 

 

This document summarizes the ongoing efforts, results, and recommendations to protect wild 

brook trout populations within the Warner River Watershed.  This summary would not be 

possible without the countless hours of time donated by volunteers from the town of Warner and 

the Basil W. Woods, Jr. Chapter of Trout Unlimited.  The New Hampshire Fish and Game 

Department is extremely appreciative of the time spent and interest shown by these dedicated 

supporters.  Because a localized collection of conscientious supporters continue to be active 

participants with these efforts, the information provided in the document is expected to have a 

high level of significance.  It is important to note that this report should not be considered 

complete.  As more data is collected, more opportunities to restore and protect wild brook trout 

habitat will become available.   This will remain a working document, being updated and added 

to as needed. 

 

Introduction 

 

The many streams that comprise the Lower Warner River Watershed (2012) and the Lane River 

Watershed (2013) were surveyed by the New Hampshire Fish and Game Department, Basil W. 

Woods Jr. Trout Unlimited Chapter, Warner Conservation Commission and others interested 

with aquatic ecosystems in the area.  These watersheds are two of the four watersheds that 

comprise the overall Warner River Watershed.  These surveys were part of a statewide effort to 

quantify the presence of self-sustaining brook trout (Salvelinus fontinalis) populations at the 12 

digit hydrologic unit watershed code level (HUC12) and to gather preliminary information on 

their habitat while providing information on the region’s general fish community.  An 

assessment to determine the status of brook trout within this region of New Hampshire was of 

particular interest to the overall goals of protection and enhancement because information 

regarding these watersheds did not currently exist.  Current information indicates the status of 

brook trout populations at the watershed level vary in this region of New Hampshire.   

 

The Lower Warner River and Lane River are two of the four HUC 12 watersheds that comprise 

the overall Warner River Watershed.  Eventually, the Warner River flows into the Contoocook 

River in Hopkinton.  Both the Andrew Brook (Bradford, Newbury, and Sutton) and Upper 

Warner River (Bradford, Sutton, Warner, and Washington) watersheds were previously surveyed 

by the New Hampshire Fish and Game Department in 2008 and 2009, respectively.  
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Background and Justification 

 

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, predation and competition, loss of spawning 

locations, and loss of stream habitat complexity have led to reduced and isolated populations of 

wild brook trout in New Hampshire and throughout the species’ native range in the eastern 

United States.  The species is thought to be extirpated in almost half of the watersheds in their 

native range in the United States.   In particular, historic self-sustaining, wild populations that 

once occupied larger river systems and lakes and ponds have been significantly reduced. 

 

Recognizing the reduction in the distribution of wild brook trout, the Eastern Brook Trout Joint 

Venture (easternbrooktrout.org/) was established. This program under the National Fish Habitat 

Partnership Program consists of a public and private partnership of state fish and wildlife 

agencies, federal natural resource agencies, academic institutions, and local conservation 

organizations.  The overall goal is 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, it is believed that New Hampshire has more intact 

populations of 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 

southern New Hampshire is limited. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

As with several fish and wildlife species found in New Hampshire, the presence or absence of 

wild brook trout populations can indicate the condition of aquatic habitat and water quality.  

When adjacent land uses alter the function of stream riparian areas, water temperatures can rise, 

storm runoff rates are amplified and erosion and aggradation rates are modified.  Brook trout are 

intolerant of temperatures that routinely exceed 22.2°C (72°F), and they depend on low turbidity 

and well oxygenated rivers and streams.  The species can be very sensitive to environmental 
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perturbations which may occur at rates ranging from instantaneous to gradual.  Information 

collected on this species enables us to view the occurrence (or lack of occurrence) of brook trout 

as a sentinel species that represents the health of aquatic ecosystems, as well as our footprint on 

the landscape.   

 

Brook trout are susceptible to changes in water chemistry and alterations to their physical 

habitat.  Unfortunately, these changes to water chemistry and aquatic habitats may be difficult to 

recognize.  Unlike a toxic chemical spill that may immediately kill aquatic organisms, the more 

common attributes that displace brook trout populations occur very slowly with no clear sign of 

obvious impact.  Changes to natural stream substrate can significantly reduce the ability of a wild 

brook trout population to survive and/or reproduce.   Excessive sedimentation from a variety of 

sources can embed and cover natural stream features in which brook trout have evolved to 

depend on.  When this occurs, spawning locations, stream macroinvertebrates, cover, and 

holding areas can be lost or impacted negatively.  The habitat needs of wild brook trout coincide 

with our own desires to protect the quality of water supplies and recreational areas. 

 

The brook trout is also an important game fish and symbolic figure in the heritage of New 

Hampshire.  Records illustrating the importance of the species as a food source and sport fish in 

New Hampshire date back to the 17
th

 century.  Even today, the species is consistently one of the 

most highly pursued fish for freshwater anglers in the state.  Additionally, the brook trout has 

been designated as the state’s fresh water fish.   

 

Methods 

 

Fish Community Assessments 

To assess the status of brook trout within these two watersheds, electrofishing surveys were 

conducted in the towns of Hopkinton, Sutton, Warner, and Webster within the Lower Warner 

River Watershed in 2012 and the towns of New London and Sutton within the Lane River in 

2013. The 38,631 acre Lower Warner River Watershed and 14,786 acre Lane River Watershed 

were divided into smaller drainages, referred to as catchments, so that the collective data from 

these different survey locations could be assembled to summarize the status of wild brook trout 

within the larger watershed.  Streams and rivers with greater depths (>3 feet) and areas with poor 

access (e.g. posted private property) were not included in this assessment.  A minimum of 100 

meters of stream length was electrofished in each catchment.  Information that illustrates the 

current condition of brook trout habitat as well as length and weight data for each fish captured 

was collected at each survey location.  Site specific comments and noted recommendations for 

all survey locations within the Lower Warner and Lane River Watersheds can be found in 

Appendix I and Appendix II, respectively.   

 

Surveys were focused at the approximate midpoint of each catchment.  There are several 

advantages of using the scale of catchments for survey locations.  The catchment scale divides 

larger watersheds into smaller stream reaches based on localized drainages.  An appropriate 

electrofishing survey length (minimum 100 meters) assumes that all different fish species 

residing in the catchment will be captured.  The size of catchments also appears to be a suitable 

size for targeted land protection efforts.  The United States Geological Survey has developed a 

water quality model using catchments.  This model looks at both natural (soil type, land area, 
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etc.) and anthropogenic (population, discharge permits, agricultural lands, atmospheric 

deposition rates, etc.) features within a catchment to assign a predictive value to water quality.  It 

is hoped a similar model will be developed to predict fish species presence within catchments 

using similar metrics.  If proportions of certain land uses within catchments can be found to 

explain the absence of a particular fish species, land use guidelines could potentially be 

developed to limit the loss of a fish species to an area.   

 

 
An example of the rivers and streams within the Lower Warner River Watershed (left) and how the watershed is divided 

into catchments for fish survey locations.   
 

Water Temperature Monitoring  

 

Hourly water temperature was monitored at select locations within tributaries to the Lower 

Warner and Lane River Watersheds (2012-2014).  Optic StowAway thermographs (Onset 

Computer Corp


) were deployed in areas to develop a better understanding of stream 

temperatures throughout summer months.  Thermographs were programmed to record 

temperature values at one hour intervals.  The units were housed in a protective case made of 1.5 

in. diameter PVC pipe, capped on both ends and drilled with 1/4 in. diameter holes to allow 

water to flow through.  The cases were attached to cement blocks with steel cable and placed 

behind large boulders to afford protection from heavy stream flows and from human disturbance.  

The thermographs recording water temperatures were placed in deep pools to prevent exposure 

as water levels receded during the summer months.  

  

This information can be a useful tool to help identify locations having the potential to support 

wild brook trout, areas available for summertime thermal refuge, and areas with water 

temperatures that would likely preclude wild brook trout from being present.  Water temperature 

monitoring can also be used as a surrogate to evaluate effects of stormwater runoff by observing 

the rates of change in stream temperatures after rain events.   
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Survey and temperature monitoring locations within the Lower Warner River 

Watershed in 2012.   

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Survey and temperature monitoring locations within the Lane River Watershed in 

2013.   
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Survey locations within the Upper Warner River Watershed in 2009.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Survey locations within the Andrew Brook Watershed in 2008.   
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Results  

 

Relative Abundance and Species Distribution 

The occurrence of fish species at different survey sites can be a reflection of aquatic habitat, 

current and historical adjacent land uses, and micro watershed characteristics.  The presence of 

fish species can be used to explain influence of upland aquatic habitat.  For example, several 

species (bullheads, chain pickerel, common sunfish, creek chubsucker, largemouth bass, and 

yellow perch) are some of the species typically associated with ponded wetland habitats.  When 

these species are found in a flowing stream, it is likely that the fish community and water 

chemistry (dissolved oxygen, pH, and water temperature) are strongly influenced by upland 

wetlands and ponds.   

 

Lower Warner River Watershed 

 

A total of 19 different fish species were found to inhabit the streams within the Lower Warner 

River Watershed in 2012.  Informational profiles for these fish species are included in Appendix 

III.  The species observed at the 29 different survey locations included:  brown bullhead, 

blacknose dace, burbot, chain pickerel, creek chub, creek chubsucker, common shiner, wild 

brook trout, hatchery brook trout, fallfish, golden shiner, largemouth bass, longnose dace, 

margined madtom, common sunfish, tessellated darter, white sucker, yellow bullhead, and 

yellow perch.  In terms of overall species relative abundance in the Lower Warner River 

Watershed, blacknose dace were most abundant, representing 44.8% of the total number of fish 

captured.  Wild brook trout (33.9%) represented the second most abundant species.  The other 

fish species were less abundant, each consisting of less than 4% of the total fish captured during 

the 2012 surveys.  Wild brook trout and blacknose dace shared the highest distribution 

throughout the watershed with each of these species being caught at 16 different survey 

locations.  All other fish species were found at 7 or fewer survey locations.  Two survey 

locations did not contain any fish. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Fish collected at the North Rd crossing of Meadow Brook in Warner, 2012. 
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Summary of total captures, relative abundance, and occurrence by species throughout the Lower Warner River 

Watershed in 2012 

 

 

Lane River Watershed 

 

A total of 10 different fish species were found to inhabit the streams within the Lane River 

Watershed in 2013.  Informational profiles for these fish species are included in Appendix III.  

The species observed at the 13 different survey locations included:  brown bullhead, blacknose 

dace, common shiner, wild brook trout, fallfish, golden shiner, longnose dace, margined 

madtom, white sucker, and yellow perch.  In terms of overall species relative abundance in the 

Lane River Watershed, wild brook trout were most abundant, representing 40.6% of the total 

number of fish captured.  Blacknose dace (32.0%) and white sucker (10.7%) represented the 

second and third most abundant species, respectively.  The other fish species were less abundant, 

each consisting of less than 5% of the total fish captured during the 2013 surveys.  Wild brook 

trout and blacknose dace shared the highest distribution throughout the watershed with these 

species being caught at 9 and 8 different survey locations, respectively.  All other fish species 

were found at 4 or fewer survey locations.  One survey location did not contain any fish. 

 

 

 

 

 

 

 

 

Species 
Number of sites 
where species 
was captured 

Percentage of 
total sites 

 

Total number 
captured 

 

Percentage of total 
number of fish 

captured 

Brown Bullhead 3 10.3 5 0.4 

Blacknose Dace 16 55.2 556 44.8 

Burbot 3 10.3 5 0.4 

Chain Pickerel 4 13.8 21 1.7 

Common Shiner 3 10.3 44 3.5 

Common sunfish 7 24.1 37 3.0 

Creek Chub 1 3.4 2 0.2 

Creek Chubsucker 3 10.3 25 2.0 

Brook Trout (Wild) 16 55.2 421 34.0 

Brook Trout (Hatchery) 3 10.3 5 0.4 

Fallfish 4 13.8 11 0.9 

Golden Shiner 5 17.2 11 0.9 

Largemouth Bass 1 3.4 2 0.2 

Longnose Dace 5 17.2 45 3.6 

Margined Madtom 3 10.3 7 0.6 

Tessellated Darter 1 3.4 1 0.1 

White Sucker 6 20.7 34 2.7 

Yellow Bullhead 1 3.4 3 0.2 

Yellow Perch 1 3.4 5 0.4 

No Fish Captured 2 6.9 n.a. n.a. 
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Species 

Number of sites 
where species 
was captured 

Percentage of 
total sites 

 

Total number 
captured 

 

Percentage of total 
number of fish 

captured 

Brown Bullhead 2 15.4 2 0.5 

Blacknose Dace 8 61.5 149 32.0 

Common Shiner 2 15.4 10 2.1 

Brook Trout (Wild) 9 69.2 189 40.6 

Fallfish 2 15.4 20 4.3 

Golden Shiner 1 7.7 1 0.2 

Longnose Dace 3 23.1 22 4.7 

Margined Madtom 2 15.4 16 3.4 

White Sucker 4 30.8 50 10.7 

Yellow Perch 1 7.7 7 1.5 

No Fish Captured 1 7.7 n.a. n.a. 
Summary of total captures, relative abundance, and occurrence by species throughout the Lane River Watershed in 

2013 

 

 

Upper Warner River Watershed 

 

A total of 12 different fish species were found to inhabit the streams within the Upper Warner 

River Watershed in 2009.  Informational profiles for these fish species are included in Appendix 

III. The species observed at the 21 different survey locations included:  brown bullhead, 

blacknose dace, bluegill, chain pickerel, common shiner, creek chub, wild brook trout, fallfish, 

golden shiner, largemouth bass, white sucker, and yellow perch.  No fish were captured in 5 

locations.  These areas consisted of stagnant waters (noted as swamps in comments) and 

intermittent streams.  In terms of overall species relative abundance in the Upper Warner River 

Watershed, wild brook trout were most abundant, representing 44.2% of the total number of fish 

captured.  Blacknose dace (39.2%) and creek chub (11.5%) represented the second and third 

most abundant species, respectively.  The other fish species were less abundant, each consisting 

of less than 12% of the total fish captured during the 2009 surveys.  Wild brook trout exhibited 

the highest distribution throughout the watershed (present in 66.7% of the 21 survey locations).  

Blacknose dace were the second most commonly encountered species at the survey locations 

(present in 42.9% of the 21 survey locations).   All other fish species were found at 6 or fewer 

survey locations.   
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Species 

Number of sites 
where species 
was captured 

Percentage of 
total sites 

 

Total number 
captured 

 

Percentage of total 
number of fish 

captured 

Brown Bullhead 2 9.5 5 0.4 

Blacknose Dace 9 42.9 447 39.2 

Bluegill 1 4.8 1 0.1 

Chain Pickerel 1 4.8 2 0.2 

Common Shiner 2 9.5 18 1.6 

Creek Chub 6 28.6 131 11.5 

Brook Trout (Wild) 14 66.7 504 44.2 

Fallfish 1 4.8 2 0.2 

Golden Shiner 3 14.3 13 1.1 

Largemouth Bass 1 4.8 1 0.1 

White Sucker 4 19.0 15 1.3 

Yellow Perch 1 4.8 1 0.1 

No Fish Captured 5 23.8 n.a. n.a. 
Summary of total captures, relative abundance, and occurrence by species throughout the Upper Warner River 

Watershed in 2009 

 

Andrew Brook Watershed 

 

A total of 7 different fish species were found to inhabit the streams within the Andrew Brook 

Watershed in 2008.  Informational profiles for these fish species are included in Appendix III. 

The species observed at the 8 different survey locations included:  brown bullhead, blacknose 

dace, common shiner, creek chub, wild brook trout, longnose dace, and white sucker.  In terms of 

overall species relative abundance in the Andrew Brook Watershed, blacknose dace were most 

abundant, representing 43.9% of the total number of fish captured.  Wild brook trout (32.0%) 

and creek chub (15.2%) represented the second and third most abundant species, respectively.  

The other fish species were less abundant, each consisting of less than 4% of the total fish 

captured during the 2008 surveys.  Wild brook trout exhibited the highest distribution throughout 

the watershed (present in all 8 survey locations).  Blacknose dace and creek chub were the 

second and third most commonly encountered species at the survey locations (present in 62.5% 

and 37.5% of the 8 survey locations, respectively).   All other fish species were found at 2 or 

fewer survey locations.   

 

Species 

Number of sites 
where species 
was captured 

Percentage of 
total sites 

 

Total number 
captured 

 

Percentage of total 
number of fish 

captured 

Brown Bullhead 1 12.5 3 0.7 

Blacknose Dace 5 62.5 191 43.9 

Common Shiner 2 25 17 3.9 

Creek Chub 3 37.5 66 15.2 

Brook Trout (Wild) 8 100 139 32.0 

Longnose Dace 1 12.5 3 0.7 

White Sucker 1 12.5 16 3.7 
Summary of total captures, relative abundance, and occurrence by species throughout the Andrew Brook Watershed 

in 2008 
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Brook Trout Presence/Absence Information at the Warner River Watershed Level 

 

Given that the approximately 337 kilometers (209 miles) of stream within the entire Warner 

River Watershed could not be completely surveyed, the assembled fish data was used to illustrate 

a representative description of the entire watershed.  Wild brook trout were found at 47 of the 71 

surveys locations (66.2%) within the entire Warner River Watershed.  Unfortunately, not every 

catchment within the watersheds was surveyed.  Access, time limitations and depths prevented 

these catchments from being surveyed.  

 

 
The distribution of wild brook trout presence in the Warner River Watershed, 2008-2013. 
 

The surveys show habitat quality for wild brook trout can vary throughout the four watersheds 

that comprise the Warner River Watershed.  A somewhat low ratio of streams were found to 

contain wild brook trout and the total number of streams surveyed can be misleading.  In some 

cases, it may be best to assess the condition of a watershed population of wild brook trout on a 

finer scale.  The lack of wild brook trout may not necessarily be a result of water quality 

impairments from some current or historical impact.   
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Watershed Year Surveyed 
 

Total Number of 
Surveys 

Total Number of 
Streams with 

Wild Brook Trout 

Percentage of 
Streams with Wild 

Brook Trout 

Lower Warner River 2012 29 16 55.2 

Lane River 2013 13 9 69.2 

Upper Warner River 2009 21 14 66.7 

Andrew Brook 2008 8 8 100 

Warner River 
Watershed 
Inclusive 

2008-2013 71 47 66.2 

The ratio of locations where wild brook trout were documented to the total number of locations surveyed 
  

Several streams within these watersheds are strongly influenced by wetlands and subsequent 

warmer water temperatures.  This may not necessarily be a reflection of impacts to aquatic 

ecosystems but rather natural conditions and topography.  When the headwaters of streams 

consist of large wetland systems or waterbodies, water temperatures may remain too high for 

summer survival of wild brook trout.  This was observed within drainages of Knight Meadow 

Marsh, Lake Winnipocket, Stevens Brook, Tom Pond, as well as other smaller wetland 

complexes in the Lower Warner Watershed.   Similar influences from wetlands and lakes and 

ponds were observed in the Lane River Watershed.  Streams flowing from the Chadwick 

Meadows Marsh Wildlife Management Area, Clark Pond, Gile Pond, Keyser Lake, Messer Pond 

and other smaller wetland areas likely preclude the year round presence of wild brook trout due 

to warm summer water temperatures.   
 

That being said, in some locations, as the distance from these wetlands and waterbodies 

increased, water temperatures appeared to become more suitable for the presence of wild brook 

trout, in particular, young-of-the-year brook trout.  This was observed in Schoodac Brook (the 

outlet of Lake Winnipocket) and the lower reach of Stevens Brook in the Lower Warner River 

Watershed.  This same observation occurred in the Lane River Watershed.  Despite the lack of 

presence of wild brook trout within portions of the mainstem of the Lane River, the ability for 

stream temperatures to reduce as drainage size increases is evidence of a well-established 

riparian canopy (shading and cooling properties) and/or cooler ground water seepages entering 

the stream.   

 

Some adult brook trout in low numbers were found in some locations one would think as being 

more typical habitat for warm water fish species; slow moving streams with wetland 

characteristics which likely become too warm for brook trout survival in the summer.  These 

occurrences were typically near other tributaries where brook trout were more abundant.   It 

could be possible that this is an effort to expand populations into new areas or that wild brook 

trout had found the area to be suitable habitat during the cooler parts of the year (overwintering 

habitat).  This suggests the importance of the need for brook trout to have the ability to move 

freely through a watershed.  Dams and perched road crossings may preclude the ability to access 

preferred habitats necessary for the survival of larger fish, population expansion, and 

recolonization.  This was observed at the outlet of Clark Pond (New London) and the lower 

section of the Lane River (Sutton).   
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Volunteers help process fish and inventory macroinvertebrates from two streams in Sutton 

 

Wild Brook Trout Density and Recruitment 

 

Population density can help illustrate the health of wild brook trout populations.  This metric also 

provides a way to compare localized populations and prioritize protection and restoration 

opportunities.  In streams where wild brook trout were found, density calculations were 

performed.   

 

Where wild brook trout were found, the density of wild brook trout ranged between 0.73 fish 

/100m
2
 to 62.50  fish /100m

2 
in the Lower Warner River Watershed in 2012.  The unnamed 

stream that flows between the Kearsarge Regional High School parking lot and North Road in 

Sutton exhibited the greatest density of wild brook trout in the watershed.  The density of wild 

brook trout ranged between 0.14  fish/100m
2
 to 32.51 fish/100m

2 
in the Lane River Watershed in 

2013.  The Thistle Brook survey location (upstream of Rt. 114 in Sutton) exhibited the greatest 

density of wild brook trout in the watershed.  The density of wild brook trout ranged between 

0.81 fish/100m
2
 to 72.13 fish/100m

2 
in the Upper Warner River Watershed in 2009.  The 

unnamed stream that flows along Winding Brook Rd in Newbury exhibited the greatest density 

of wild brook trout in the watershed.   The density of wild brook trout ranged between 1.14 

fish/100m
2
 to 16.49 fish/100m

2 
in the Andrew Brook Watershed in 2008.  A survey location of 

Andrew Brook near the intersection of Rt. 103 and Colburn Farm Road exhibited the greatest 

density of wild brook trout in the watershed.   
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Lower Warner River Watershed 
2012 Lower Warner River 

Watershed Survey Location 
Number of wild brook 

trout captured 
Surface area (m

2
) Wild brook trout 

density (fish/100m
2
) 

Schoodac Brook-29477 0 610 0.00 

Knight Meadow Brook-29479 0 210 0.00 

Stevens Brook-29483 0 700 0.00 

Unnamed Stream-29631 0 270 0.00 

Unnamed Stream-29633 0 120 0.00 

Unnamed Stream-29636 0 106 0.00 

Unnamed Stream-29638 0 100 0.00 

Unnamed Stream-29642 0 90 0.00 

Unnamed Stream-29647 0 90 0.00 

Silver Brook-29719 0 270 0.00 

Unnamed Stream-29722 0 305 0.00 

Stevens Brook-29842 0 370 0.00 

Knight Meadow Brook-30137 0 240 0.00 

Stevens Brook-29481 1 550 0.18 

Schoodac Brook-29477 4 550 0.73 

Willow Brook-29637 3 120 2.50 

Meadow Brook-29641 14 460 3.04 

Unnamed Stream-29649 5 150 3.33 

Unnamed Stream-29432 28 450 6.22 

Davis Brook-29433 28 370 7.57 

Bartlett Brook-29720 10 120 8.33 

Unnamed Stream-29724 18 150 12.00 

Meadow Brook-29643 45 210 21.43 

Unnamed Stream-29721 24 90 26.67 

Unnamed Stream-29423 25 90 27.78 

French Brook-29640 76 240 31.67 

Frazier Brook-29635 47 140 33.57 

Colby Brook-29648 32 90 35.56 

Unnamed Stream-29487 61 98 62.50 
Density of wild brook trout by survey location in the Lower Warner River Watershed in 2012 

 

 

Lane River Watershed 
2013 Lane River Watershed 

Survey Location 
Number of wild brook 

trout captured 
Surface area (m

2
) Wild brook trout 

density (fish/100m
2
) 

Lion Brook-29661 0 700 0.00 

Lane River-29654 0 427 0.00 

Unnamed Stream-29666 0 122 0.00 

Lane River-29652 0 867 0.00 

Lane River-29650 1 732 0.14 

Unnamed Stream-29663 1 549 0.18 

Unnamed Stream-29651 12 378 3.17 

Lion Brook-29662 15 427 3.51 

Kings Brook-29668 10 271 3.69 

Crate Brook-29669 10 260 3.85 

Kings Brook-29667 42 433 9.70 

Unnamed Stream-29657 32 152 21.05 

Thistle Brook-29653 66 203 32.51 
Density of wild brook trout by survey location in the Lane River Watershed in 2013 
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Upper Warner River Watershed 
2009 Lower Warner River 

Watershed Survey Location 
Number of wild brook 

trout captured 
Surface area (m

2
) Wild brook trout 

density (fish/100m
2
) 

Unnamed Stream-29674 0 122 0.00 

Unnamed Stream-29686 0 183 0.00 

Unnamed Stream-29714 0 183 0.00 

Unnamed Stream-29715 0 122 0.00 

Unnamed Stream-29711 0 122 0.00 

Unnamed Stream-29713 0 152 0.00 

Unnamed Stream-29994 0 122 0.00 

Unnamed Stream-29684 3 372 0.81 

Unnamed Stream-29709 3 240 1.25 

Hoyt Brook-29705 12 535 2.24 

Blaisdell Brook-29672 6 213 2.82 

West Branch Brook-29980 33 836 3.95 

West Branch Brook-29992 37 372 9.95 

Unnamed Stream-29989 72 536 13.44 

Slaughter Brook-25212 22 122 18.03 

Hoyt Brook-30000 25 120 20.83 

Unnamed Stream-29701 40 150 26.67 

Unnamed Stream-29716 66 183 36.07 

Davis Brook-29718 47 122 38.52 

Unnamed Stream-29710 50 122 40.98 

Unnamed Stream-29988 88 122 72.13 
Density of wild brook trout by survey location in the Lower Warner River Watershed in 2009 

 

Andrew Brook Watershed 
2008 Andrew Brook 

Watershed Survey Location 
Number of wild brook 

trout captured 
Surface area (m

2
) Wild brook trout 

density (fish/100m
2
) 

Andrew Brook-29987 6 527 1.14 

Andrew Brook-29693 17 823 2.07 

Ring Brook-29689 11 366 3.01 

Ring Brook-29690 12 180 6.67 

Unnamed Stream-29986 17 180 9.44 

Unnamed Stream-29683 15 120 12.50 

Shaw Brook-29692 28 180 15.56 

Andrew Brook -29984 33 200 16.49 
Density of wild brook trout by survey location in the Andrew Brook Watershed in 2008 

 

 

The ability for wild brook trout to reproduce is imperative for a population to be self-sustainable.  

A population consisting of various age and size classes is an indicator of good habitat condition.  

Water quality and habitat types must be suitable to support all life stages of fish to sustain the 

population.  Sustainable populations show the habitat present provides ample amounts of forage, 

thermal refuge, spawning gravel, and protective areas to avoid predation and various weather 

impacts (flooding, frazil ice, etc.).  Flows that have been amplified by impervious surface and 

constriction during stormwater runoff events can scour areas where eggs have been deposited.  

This impact can also compromise reproductive success by increasing sediment and silt 

(associated with upstream erosion) depositing on eggs, causing suffocation. 

 

Scale samples can be taken and analyzed to determine the age class structure of brook trout in a 

stream.  This analysis goes beyond the scope of our assessments but the collected data can 
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provide some indication on the population’s ability to reproduce.  As a surrogate to scale 

samples, a length metric can be used to identify presence of juvenile fish hatched earlier in the 

year of the electrofishing surveys.  A brook trout less than 90 millimeters is routinely considered 

to be a young of the year fish.  Of the 16 streams where wild brook trout were detected, 14 of 

them contained young of the year brook trout (YOY brook trout) (having at least one brook trout 

with a length <90mm) in the 2012 surveys within the Lower Warner River Watershed.  YOY 

brook trout were found at all 7 of the Lane River Watershed survey locations where wild brook 

trout were found in 2013.  Within the Upper Warner River Watershed in 2009, 13 of the 14 

survey locations contained YOY brook trout.  All eight survey locations within the Andrew 

Brook Watershed had YOY brook trout in 2008.  As somewhat expected, the streams which 

exhibited the greatest overall density of wild brook trout also displayed the greatest density of 

YOY brook trout in all four watersheds. 

 

Lower Warner River Watershed 
2012 Lower Warner River 
Watershed Survey 
Location 

Number of wild 
brook trout 
captured 

Wild brook trout 
density 

(fish/100m
2
) 

Total Number of 
YOY brook trout 

captured 

Brook Trout YOY 
Density 

(fish/100m
2
) 

Stevens Brook-29481 1 0.18 1 0.18 
Schoodac Brook-29477 4 0.73 3 0.55 

Willow Brook-29637 3 2.50 0 0.00 

Meadow Brook-29641 14 3.04 7 1.52 

Unnamed Stream-29649 5 3.33 1 0.67 

Unnamed Stream-29432 28 6.22 5 1.11 

Davis Brook-29433 28 7.57 11 2.97 

Bartlett Brook-29720 10 8.33 0 0.00 

Unnamed Stream-29724 18 12.00 8 5.33 

Meadow Brook-29643 45 21.43 26 12.38 

Unnamed Stream-29721 24 26.67 10 11.11 

Unnamed Stream-29423 25 27.78 16 17.78 

French Brook-29640 76 31.67 29 12.08 

Frazier Brook-29635 47 33.57 16 11.43 

Colby Brook-29648 32 35.56 23 25.56 

Unnamed Stream-29487 61 62.50 43 44.06 
Density of wild brook trout and young of the year brook trout by survey location in the Lower Warner River 

Watershed in 2012 

 

 

Lane River Watershed 
2013 Lane River 
Watershed Survey 
Location 

Number of wild 
brook trout 
captured 

Wild brook trout 
density 

(fish/100m
2
) 

Total Number of 
YOY brook trout 

captured 

Brook Trout YOY 
Density 

(fish/100m
2
) 

Unnamed Stream-29651 12 3.17 1 0.26 

Lion Brook-29662 15 3.51 10 2.34 

Kings Brook-29668 10 3.69 2 0.74 

Crate Brook-29669 10 3.85 1 0.38 

Kings Brook-29667 42 9.70 14 3.23 

Unnamed Stream-29657 32 21.05 19 12.50 

Thistle Brook-29653 66 32.51 36 17.73 
Density of wild brook trout and young of the year brook trout by survey location in the Lane River Watershed in 

2013 
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Upper Warner River Watershed 
2009 Upper Warner River 
Watershed Survey 
Location 

Number of wild 
brook trout 
captured 

Wild brook trout 
density 

(fish/100m
2
) 

Total Number of 
YOY brook trout 

captured 

Brook Trout YOY 
Density 

(fish/100m
2
) 

Unnamed Stream-29684 3 0.81 0 0.00 

Unnamed Stream-29709 3 1.25 2 0.83 

Hoyt Brook-29705 12 2.24 4 0.75 

Blaisdell Brook-29672 6 2.82 3 1.41 

West Branch Brook-29980 33 3.95 15 1.79 

West Branch Brook-29992 37 9.95 5 1.34 

Unnamed Stream-29989 72 13.44 33 6.16 

Slaughter Brook-25212 22 18.03 16 13.11 

Hoyt Brook-30000 25 20.83 5 4.17 

Unnamed Stream-29701 40 26.67 26 17.33 

Unnamed Stream-29716 66 36.07 42 22.95 

Davis Brook-29718 47 38.52 23 18.85 

Unnamed Stream-29710 50 40.98 27 22.13 

Unnamed Stream-29988 88 72.13 53 43.44 
Density of wild brook trout and young of the year brook trout by survey location in the Upper Warner River 

Watershed in 2009 

 

 

Andrew Brook Watershed 
2008 Andrew Brook 
Watershed Survey 
Location 

Number of wild 
brook trout 
captured 

Wild brook trout 
density 

(fish/100m
2
) 

Total Number of 
YOY brook trout 

captured 

Brook Trout YOY 
Density 

(fish/100m
2
) 

Andrew Brook-29987 6 1.14 3 0.57 

Andrew Brook-29693 17 2.07 2 0.24 

Ring Brook-29689 11 3.01 0 0.00 

Ring Brook-29690 12 6.67 3 1.67 

Unnamed Stream-29986 17 9.44 1 0.56 

Unnamed Stream-29683 15 12.50 2 1.67 

Shaw Brook-29692 28 15.56 12 6.67 

Andrew Brook -29984 33 16.49 25 12.50 
Density of wild brook trout and young of the year brook trout by survey location in the Andrew Brook Watershed in 

2008 

 

 

Macroinvertebrate and Water Quality Monitoring 

 

Similar to fish communities, the assemblage and relative abundance of macroinvertebrates in our 

streams can be sentinels for water quality.  Some groups of macroinvertebrate species are 

sensitive to several of the same water quality impairments that impact wild brook trout 

populations (e.g. eutrophication, turbidity, sedimentation, nonpoint source pollution, etc.).  If 

macroinvertebrate species which are more tolerant of disturbed conditions replace the sensitive 

species, we can get a sense that something in the watershed is contributing to undesirable water 

quality conditions and habitat impacts.  Stream macroinvertebrates have evolved to specific 

habitat and water chemistry components in aquatic systems that vary by species.  These 

parameters need to be suitable to allow adults to successfully breed, eggs to incubate and hatch, 
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and larval stages to reach maturity.  If part of a life cycle is disrupted by poor water quality, local 

populations of a particular species may eventually cease to exist.  

 

Macroinvertebrate samples were collected at electrofishing locations throughout the Lower 

Warner River and Lane River Watersheds.  These assessments did not occur within the Upper 

Warner River and Andrew Brook Watersheds.  Protocols identified by the New Hampshire 

Department of Environmental Services, Volunteer Biological Assessment Program (VBAP) were 

used.  Multiple collections of macroinvertebrates were captured at the sites then collectively 

enumerated by group.  Predefined tolerance values (specific to each group of macroinvertebrate) 

were then used to develop a biotic score based on the total number of each group represented in 

the sample.  The total biotic scores of each group found was then divided by the total number of 

individuals found for all different groups for a biological water quality score (VBAP Score).  

These scores can be used to classify the survey location into three different categories for water 

quality (excellent, good, and fairly poor).   

 

 

 

  

 

 

 

 

 

 

 

Additionally, pH, dissolved oxygen, and temperature values were recorded at survey locations 

within the Lower Warner River and Lane River Watersheds.  This information provides a 

glimpse at conditions for a particular time.  The continued collection of this information will help 

provide a better understanding of conditions that allow or preclude the presence of wild brook 

trout.  
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Lower Warner River Watershed 
Survey Location Date pH DO (mg/L) Temp (°C) VBAP Score 

Unnamed Stream-29423 6-11-12 6.65 6.8 57.2 3.28 

Unnamed Stream-29432 6-19-12 6.4 7.0 55.6 3.50 

Davis Brook-29433 6-22-12 7.6 8.0 63.9 3.46 

Schoodac Brook-29477 (upper site) 6-14-12 6.1 5.1 68.9 5.20 

Schoodac Brook-29477 (lower site) 6-19-12 6.44 7.5 64.2 4.16 

Knight Meadow Brook-29479 6-15-12 6.31 6.3 66.9 3.52 

Stevens Brook-29481 6-18-12 6.75 7.7 59.4 4.13 

Stevens Brook-29483 6-18-12 6.62 7.2 65.1 3.78 

Unnamed Stream-29487 6-21-12 6.82 7.8 65.8 3.83 

Unnamed Stream-29631 9-27-12 * 5.2 56.3 3.70 

Unnamed Stream-29633 6-15-12 6.55 7.0 61.2 3.64 

Frazier Brook-29635 6-16-12 6.55 8.3 57.0 3.35 

Unnamed Stream-29636 6-15-12 6.69 6.4 64.9 7.77 

Willow Brook-29637 6-21-12 6.7 6.7 73.6 2.73 

Unnamed Stream-29638 10-09-12 * * * * 

French Brook-29640 6-1-12 6.53 7.6 56.5 3.38 

Meadow Brook-29641 6-18-12 6.45 7.6 61.0 3.12 

Unnamed Stream-29642 6-14-12 6.44 7.5 55.0 3.36 

Meadow Brook-29643 6-14-12 6.24 7.6 55.9 3.13 

Unnamed Stream-29647 6-22-12 6.82 7.4 69.8 3.79 

Colby Brook-29648 6-19-12 6.7 8.0 58.1 3.07 

Unnamed Stream-29649 6-22-12 6.84 7.5 68.4 3.76 

Silver Brook-29719 6-12-12 6.09 7.1 63.1 3.00 

Bartlett Brook-29720 6-12-12 6.35 7.8 62.8 4.66 

Unnamed Stream-29721 6-12-12 6.59 7.4 61.2 2.40 

Unnamed Stream-29722 6-11-12 6.38 7.8 69.8 3.71 

Unnamed Stream-29724 6-11-12 5.96  62.4 3.74 

Stevens Brook-29842 10-09-12 * 8.7 50.0 2.00 

Knight Meadow Brook-30137 9-27-12 * 8.4 59.1 4.73 
The pH, dissolved oxygen concentration (mg/L), water temperature (°F), and Macroinvertebrate Water Quality 

Score (VBAP Score) for streams within the Lower Warner River Watershed in 2012  *Measurement not 

taken/equipment malfunction 

 

Lane River Watershed 
Survey Location Date pH DO (mg/L) Temp (°C) VBAP Score 

Thistle Brook-29653 6-18-13 7.08 8.6 55.2 2.61 

Kings Brook-29668 6-18-13 6.63 9.5 53.4 2.44 

Crate Brook-29669 6-18-13 6.46 8.5 58.3 3.38 

Lion Brook-29661 6-20-13 6.37 7.8 61.3 4.11 

Lion Brook-29662 6-20-13 7.09 9.9 56.1 2.46 

Lane River-29650 6-21-13 7.25 8.7 63.7 2.38 

Unnamed Stream-29663 6-21-13 6.65 7.9 69.3 3.92 

Kings Brook-29667 6-22-13 6.93 8.8 59.5 2.36 

Unnamed Stream-29651 6-26-13 6.92 8.3 66.9 3.05 

Lane River-29654 6-26-13 7.34 8.0 72.0 2.22 

Unnamed Stream-29666 6-27-13 6.90 7.4 64.9 3.77 

Unnamed Stream-29657 6-27-13 6.85 8.4 61.9 2.87 

Lane River-29652 8-5-13 * * 65.0 2.91 
The pH, dissolved oxygen concentration (mg/L), water temperature (°F), and Macroinvertebrate Water Quality 

Score (VBAP Score) for streams within the Lane River Watershed in 2013 

 *Measurement not taken/equipment malfunction 
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The locations where wild brook trout were found can be summarized by the three different 

VBAP water quality classifications (excellent, good, and fairly poor) identified at each survey 

location.   Using various macroinvertebrate species assemblages appears to be a valuable tool to 

assess suitable habitat for wild brook trout populations.  This type of monitoring may be a good 

first step in predicting the potential presence of wild brook trout populations if electrofishing 

surveys are unavailable.  Within the Lower Warner River Watershed in 2012, macroinvertebrate 

sampling identified 13 locations with “Excellent Water Quality” (VBAP score:  0-3.5), 13 

locations with “Good Water Quality” (VBAP score:  >3.5-4.8) and 2 locations with “Fairly Poor 

Water Quality” (VBAP score:  >4.8).  Within these locations, 9 populations of wild brook trout 

were found in streams identified as having “Excellent Water Quality,” 6 populations in waters 

with “Good Water Quality,” and 0 populations in streams noted for “Fairly Poor Water Quality.”  

Within the Lane River Watershed in 2013, macroinvertebrate sampling identified 10 locations 

with “Excellent Water Quality” and 3 locations with “Good Water Quality.”  No locations were 

identified with “Fairly Poor Water Quality.”  Within these locations, 8 populations of wild brook 

trout were found in streams identified as having “Excellent Water Quality,” and 1 population in 

waters with “Good Water Quality.”  

 

VBAP Score 2012 

Lower Warner River 

# Streams in 

Category 

# Streams with Wild 

Brook Trout 

% of Streams with 

Wild Brook Trout 

Excellent Water 

Quality (0-3.5) 
13 9 69% 

Good Water Quality 

(>3.5-4.8) 
13 6 46% 

Fairly Poor Water 

Quality (>4.8) 
2 0 0% 

 

 

VBAP Score 2013 

Lane River 

# Streams in 

Category 

# Streams with Wild 

Brook Trout 

% of Streams with 

Wild Brook Trout 

Excellent Water 

Quality (0-3.5) 
10 8 80% 

Good Water Quality 

(>3.5-4.8) 
3 1 33% 

Fairly Poor Water 

Quality (>4.8) 
0 n.a. n.a. 

 

Water Temperature Monitoring 

 

In 2012, four water temperature thermographs were deployed in tributaries to the Lower Warner 

River Watershed in Bartlett Brook (Warner), Meadow Brook (Sutton), Schoodac Brook 

(Warner), and the unnamed stream near the Kearsarge Regional High School (Sutton).  In 2013, 

water temperature thermographs were deployed in Lion Brook (New London, Lane River 

Watershed), the unnamed stream near the Kearsarge Regional High School (Sutton, Lower 

Warner River Watershed), and three locations within Silver Brook (Warner, Lower Warner River 

Watershed).  In 2014, thermographs were deployed in the same three locations of Silver Brook 
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as well as the unnamed stream near the Kearsarge Regional High School.  A summary of the 

collected water temperature data is in Appendix IV.  

 

These thermographs recorded hourly water temperature for the months of July and August.  An 

evaluation of summer water temperature can help explain the occurrence of fish species having 

variable tolerances to different water temperatures.  Being a species dependent on cool water, 

wild brook trout are seldom found in streams with water temperatures that routinely exceed 72ºF.  

Additionally, a comparison of locations throughout New Hampshire with both mean monthly 

water temperature values and fish species presence information indicates young-of-the-year 

brook trout are rarely found in waters that exceed a mean July water temperature of 67ºF.    

 

Observed Impacts to Water Quality and Aquatic Habitat 

 

Some attributes that describe current aquatic habitat conditions can be evaluated with modern 

mapping software, but on the ground survey work is imperative to obtain a more complete sense 

of the health of aquatic systems.  For example, it may be difficult to estimate the amount of 

influence wetlands have on the streams in the area without electrofishing surveys or temperature 

monitoring.  Survey crews have documented several alterations to the habitat and water quality 

that exists within the surveyed locations of the Lower Warner River and Lane River Watersheds 

in 2012 and 2013.  These alterations range from clearly visible current impacts, to historic land 

use practices that have altered the landscape and its drainage for an incalculable period of time.  

Potential impacts to wild brook trout as well as other fish species were recorded at every survey 

location.   

 

Loss of Riparian Buffers 

 
Locations along an unnamed wild brook trout stream (left) and the Lane River (right), both in Sutton where riparian areas 

have been removed.  The natural stream bank stability, filtering ability and shading of a stream has been reduced.  

Boulders have been placed overtime along this location of the Lane River to prevent damage to the adjacent field.   
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The lack of riparian vegetation, as a result of logging, lawns or adjacent road and parking lot 

proximity, were some of the most routinely noted impacts recorded within the Lower Warner 

River and Lane River Watersheds.  This impact is likely one of the most commonly noted threats 

to wild brook trout populations throughout New Hampshire.  Impacts associated with erosion 

(scouring, sediment deposition, etc.) were routinely observed at these locations.  Here, it was 

common to observe finer materials (silt and sand) embedding larger substrate.  This can have an 

impact on stream macroinvertebrate communities and brook trout spawning locations.   

Excessive sedimentation and the subsequent increase of substrate embeddedness can also lead to 

an increase in stream width and a decrease in depth.  When a riparian buffer is removed, the 

cooling ability from shading can also be reduced.  As a stream flows through a watershed, the 

accumulation of sun exposed areas may increase stream temperatures to a point that is 

undesirable for wild brook trout.  Other commonly occurring observations noted were perched 

culverts, extensive stream bank armoring using riprap, stormwater drainage entering streams and 

litter. 

 

Bank Stabilization 

 

Bank armoring to protect impacts to shorelines often goes hand in hand with the lack of a well-

established riparian buffer.  When a vegetated riparian buffer is removed, the natural armoring 

ability found from rooted material is lost. The shorelines then become much more mobile and 

easier to move during higher flows.  Often, heavy rock material is placed adjacent to or upstream 

of lawns, fields, crossing structures (culverts and bridges) and areas where streams flow close to 

roads.  This armoring deflects erosive flows away from the shoreline protecting nearby areas 

from scouring.  Unfortunately, armoring usually prevents the stream from accessing its 

floodplain where some erosive flow can be dissipated.   Instead, the erosive flow is passed 

further downstream to other shoreline areas.  This impact can be amplified if armoring has 

resulted in a reduction of the stream channel width during flood flows.   

 

 

 Examples of shoreline bank armoring on Bartlett Brook in Warner (left) and Lion Brook (New London).  During high 

flows, the stream is precluded from accessing its floodplain where the velocity of flows could be naturally reduced.  

Instead, erosive flows continue to downstream areas. 
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Adjacent Historical Land Uses 

 

As with most of New Hampshire, much of the land within the area was cleared for cropland and 

livestock grazing.  In as early as the 17
th

 century, the water retaining ability of old growth forests 

with thick layers of moss and detritus was becoming altered by the hand of man.  The once slow 

absorption of water from rain and snowmelt which kept water tables high throughout the year 

was replaced by readily drained plowed fields carrying sediment laden runoff to aquatic systems.   

It is likely these streams were afforded minimal riparian buffers.  The loss of recharge to water 

tables caused stream flow rates to drop in the summer months.  Countless streams were 

reconfigured to generate water powered mills, creating impoundments that resulted in warmer 

water temperatures and fragmentation of aquatic habitats.  Signs of these historical practices 

were observed at several of the surveyed locations.  Stonewalls, barbed wire, and mill structures 

were frequently documented. 

 

Although this section of Ballard Brook in Warner now flows through a well forested canopy, the stonewall 

present here is a telltale sign of the land around the brook once being cleared for agricultural purposes.   
 

The impacts on aquatic systems associated with modern day activities can be very similar to those 

which occurred centuries ago.  Increased concentrations of impervious surfaces prohibit rain and 

snowmelt to infiltrate soils and recharge ground waters.  Instead, streams become flashy; significantly 

increasing in flow rate directly after storms or melting events and then quickly returning to low flow 

levels.  These large flushes of high water can increase erosion and sedimentation rates on streams.  

Additionally, runoff from impervious surfaces can introduce quick bursts of nutrients, petroleum 

hydrocarbons, warmer water temperatures, sand, chlorides, etc., into aquatic systems.  Even low 

percentages of impervious surfaces (as low as 4% of watersheds) can significantly influence the 

presence or absence of wild brook trout and other sensitive species.  Stormwater drainage systems 

that convey runoff directly into streams were routinely observed during surveys within the watershed.  
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These were often associated with road/stream crossings or areas where development left minimal 

riparian buffer.  Drainage from impervious surfaces should be directed away from aquatic systems to 

reduce the negative impact on aquatic communities. 

Drainages directed into Silver Brook at the Mink Hill Lane crossing in Warner.  In some cases, runoff management as 

shown here may compromise the integrity of the stream crossing structure.  Sediments scoured from the gravel road are 

carried directly into the stream.  These types of drainages should be directed away from the stream to prevent channel 

widening and impacts to fish and macroinvertebrate communities associated with sedimentation. 

 

 

Road Stream Crossings 

 

There is a wide variety in the condition and level of impact of stream crossing structures 

throughout the Warner River Watershed.  Some crossings were inconceivably constructed of 

granite slab archways installed many decades, if not centuries ago and still appear to be in good 

condition.  In some instances, stream crossings that were designed exclusively to accommodate 

the passage of water flow can alter stream habitat and aquatic communities.  In addition to the 

ability for a crossing to facilitate the passage of a certain rate of flow (specified storm event), 

stream crossing design should also consider the specific geomorphic properties of the stream in 

question.  Natural stream systems are in states of evolution or adjustment.  Beyond water, 

streams are employed to convey organic (wood, leaves) and inorganic (sand) material.  Several 

impacts related to crossing designs that do not incorporate the geomorphology of a stream 

include:  culvert perching, scouring and sedimentation, blockage, undermining, road 

overtopping, and failure.  Although the capital costs associated with a geomorphic design 

consideration are expected to be larger, it is expected that costs related to maintenance and 

replacement would be much less. 

 

The most suitable stream crossing for fish is one that does not exist. Road design should first 

consider ways to avoid streams.  If a stream crossing is unavoidable, designs should attempt to 

make the crossing invisible to the stream.  Flow rate, sediment transport, gradient, water 

temperature, and substrate should be identical within the crossing structure to the reference 

condition of the stream.  Impacts to fish communities and habitat result when these conditions 

become altered.  Undersized culverts that constrict streams and increase flow rates (particularly 

during storm flow events) often create scour pools (or perching) at the culvert outlet.  Over time, 

these can become barriers to fish movement.  This scenario was observed at some of the 
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locations surveyed.  If a fish manages to access the culvert, flows may be too overwhelming for 

the fish to navigate through it.  The creation of barriers can lead to wild brook trout not being 

able to access more desirable habitats for spawning, refuge from warm water temperatures, 

forage areas, etc.  As a result, the population could become extirpated. 

 

Wild brook trout are not thought of as migratory fish and subsequently not often considered 

during roads design. However, radio telemetry studies in New Hampshire have shown larger 

wild trout can move over 20 miles in a single year.  When a population becomes isolated, 

concerns regarding gene flow are also present.  If a catastrophic event (acid flush event from 

snowmelt, extreme drought year, large plumes of sediment) occurred upstream of an impassable 

barrier (i.e. dam, perched stream crossing) that decimated a wild brook trout population, fish may 

not be able to repopulate the area.   

 

A watershed wide assessment of crossings was initiated in 2014 by the Basil W. Woods, Jr. 

Chapter of Trout Unlimited.  A summary of surveys can be found in Appendix V.  Collected 

measurements at these crossings can be incorporated into scoring systems, which rank crossings 

according to failure vulnerability, impediment to fish movement, and level of impact on the 

stream’s natural geomorphic process.  This assessment is expected to be helpful to both towns 

within the watershed and the NH Department of Transportation to help prioritize crossing 

replacement.  Conservation commissions, Trout Unlimited chapters, and the NH Fish and Game 

Department can also use this information in concert with existing fish survey data to help 

prioritize restoration actions. 

 

Examples of undersized culverts on Kings Brook at Poor Farm Rd in Sutton (left) and an unnamed stream at Basin Hill Rd in 

Warner (right).  Crossings not designed with the accommodation of fish passage and sediment conveyance make it difficult for fish 

to access more desirable habitats, increase erosion and sedimentation rates, and have an increased  likelihood of failing. 

 

 

Local Strategies for the Conservation of Wild Brook Trout 

 

Land conservation and guidance on land use practices are essential to protecting brook trout 

habitat.  Wild brook trout populations and humans can coexist, but concerted efforts must be 
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made to limit impacts to aquatic habitats.  Land and water use guidance should be given for 

streams of all sizes within a watershed.  Presumably, minor human impacts to smaller streams 

can be additive throughout the watershed and create problems that are not readily apparent until 

further downstream.  In order to protect aquatic habitat and water quality, land use practices have 

to occur in ways that minimize their impacts associated with riparian zone encroachment.  The 

overall 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. 

Conservation Land within the Warner River Watershed 
 

Headwater Stream Protection 

The level of protection for headwater streams varies by town and is usually accomplished 

through zoning ordinances.  Local zoning ordinances should be reviewed to determine whether 

they provide sufficient protection.  Future water quality in the Warner River Watershed will 

depend largely on the protection of headwater stream habitat in the upper subwatersheds.  
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Despite their ecological value, the conservation of these smaller streams is sometimes 

overlooked.   

 

Best management practices for agriculture and silviculture should also be promoted among 

landowners who abut headwater streams.  Local environmental stewards need to be attentive and 

vocal when projects are proposed within the watershed that could impact aquatic systems.  The 

Comprehensive Shoreline Protection Act (RSA 483-B) already offers some regulatory protection 

for the mainstem Warner River throughout this watershed and some towns may offer specific 

protection to smaller streams.  The best way to avoid impacts to this habitat is to leave naturally 

vegetated buffers along the stream bank with a minimum width of 15 meters, but ideally 100 feet 

or more.  The wider the buffer, the more species that will use it as a travel corridor and the better 

protection it will serve against sedimentation and pollutants. 

 

Additionally, riparian vegetation slows sediment and pollutant laden stormwater before it enters 

an aquatic system.  Stormwater drainage designs that discharge directly into the stream should be 

avoided in favor of systems that filter stormwater into the ground (i.e. rain gardens, properly 

designed catch basins).  Maintaining larger riparian areas also allow the ability for trees to fall 

into streams.  The presence of large woody material creates pools, cover, stream bank stability 

and complex habitat for fish species.  When wood cover is allowed to persist in streams it may 

also slow and retain nutrient particulates.  Taking steps to protect headwater streams will prevent 

irreversible losses to New Hampshire’s biodiversity, as well as save countless dollars by 

protecting water quality and preventing flood damage. Therefore, communicating these 

protective measures to local policy makers is imperative. 

 

 

Prioritization 

Now that some baseline information which describes fish community, wild brook trout density, 

and habitat condition is available, local stakeholders should develop a list of streams where 

potential actions (protection, restoration, and habitat enhancement) should be developed.  The 

New Hampshire Fish and Game Department is able to provide guidance for these projects but a 

list of priority streams and objectives should be developed at the local level to ensure community 

support and acceptance.  Once priority streams are identified, landowners who own property 

along these streams can be updated on the resources on their property.  Informational packets 

could be developed to provide guidance to landowners on ways to protect wild brook trout and 

the quality of water along their properties.   Potential restoration (e.g. riparian plantings) and 

habitat enhancement projects (e.g. wood additions) could be identified and discussed.  Motivated 

landowners should be encouraged to donate riparian property into a voluntary easement.   

 

This is perhaps the most adaptive and most difficult component of this plan.  Different priority 

streams will have their own unique set of strategies and obstacles.  It is anticipated that once 

priority streams are identified, a stream specific list of objectives and goals should be 

established. 
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Restoration 

Efforts should be implemented to restore riparian buffers and stabilize banks.  These restoration 

efforts will protect aquatic habitat and water quality.  Since the demand for more development 

and land alteration and their subsequent strains put on aquatic systems is expected to continue 

throughout the area, the need to provide systems that slow, stabilize, and infiltrate flows will be 

needed.  There are several different options and resources available to help guide the 

reestablishment of riparian areas and bank stabilization.  As fisheries resource managers, we 

believe prioritization should be given to those streams where wild brook trout and/or species 

found on the state’s threatened, endangered, or species of greatest conservation need list exist. 

 

Stream Crossing Inventories 

The Basil W. Woods, Jr. Trout Unlimited Chapter along with other volunteers initiated crossing 

assessments, primarily in the town of Warner in 2014.  Trout Unlimited used the New 

Hampshire Geologic Survey Protocols for Assessment of Culverts, Arches and Bridges.  The 

remaining stream crossings throughout the watershed should be evaluated within the overall 

Warner River drainage to determine if they are degrading habitat (altering sedimentation and 

erosion rates) and/or obstructing fish passage (fragmenting habitat).  Stream crossing inventories 

used in conjunction with fish survey data can determine the level of degradation of aquatic 

habitat as well as provide restoration focus priority areas.  This should be communicated to local 

road agents and the New Hampshire Department of Transportation so that stream crossing 

upgrade projects can be developed, prioritized, and implemented.  A summary of the 2014 

crossing assessments can be found in Appendix V. 

 

Designing and Maintaining Transportation Infrastructures 

Efforts should be made to minimize the number of stream crossings when a new travel corridor 

is proposed.  This would minimize potential habitat fragmentation and impacts to aquatic 

systems.  If a new crossing is unavoidable, the New Hampshire Stream Crossing Guidelines 

(2009) provides methodology to produce an environmental sound crossing structure.   

 

It has been standard practice to divert stormwater from roads, parking lots, and driveways 

directly into rivers and streams.  This leads to bank erosion, excess sediment loads, and elevated 

levels of pollutants such as petroleum products, that wash in from pavement and other 

impervious surfaces.  Stormwater retention ponds heat up in the summer and result in an influx 

of heated water when they overflow into streams.   

 

New construction should use Low Impact Development (LID) techniques, which are based on 

the principal that stormwater should be filtered through the ground before it enters any surface 

waters.  In some instances, areas with current stormwater runoff issues can be restored by 

retrofitting components with LID practices.  The amount of base flow during the summer is 

determined by groundwater recharge from rain and snowfall during fall, winter and spring.  

Using LID practices, such as porous asphalt and gravel wetlands, rain gardens, bioretention 

systems, and tree filters, increases onsite infiltration of stormwater and improves groundwater 

recharge rates.   The University of New Hampshire (UNH) Stormwater Center is a valuable local 

resource for technical assistance on LID practices. 
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Public Outreach and Education 

Educational programs should be developed that inform both children and adults about the 

importance of the link between wild brook trout presence and good water quality.  Educators 

should emphasize the realization that environmental impacts caused by one person or one family 

in the Lower Warner drainage could have a lasting effect on them and their neighbors 

downstream.  The key is to stress the needs of the wild brook trout, a focal species that is the 

essence of New Hampshire’s rich heritage. 

 

Future Monitoring 

The New Hampshire Fish and Game Department and Basil W. Woods, Jr. Trout Unlimited 

Chapter plans to develop survey index sites within the watershed.  These surveys will be done on 

a biennial or triennial basis and act as surrogates which summarize the condition of all streams 

within the area.  As restoration projects occur, surveys will also be conducted to acquire pre and 

post project data.  Given that electrofishing surveys typically require the New Hampshire Fish 

and Game staff to be present, volunteers can conduct their own surveys throughout the year to 

determine any potential change in water quality within the watershed.  Water quality testing 

(dissolved oxygen, pH, etc.) and macroinvertebrate surveys using the New Hampshire 

Department of Environmental Services’ VBAP protocols can be completed by trained 

volunteers.  Datasets from these types of surveys will establish trend data. 

 

River Designation 

Incorporating the Warner River into the New Hampshire Rivers Management and Protection 

Program (RMPP) with the New Hampshire Department of Environmental Services would 

provide a level of watershed scale planning throughout the Warner River Drainage.   Although 

this program offers little directed regulation to the tributaries within the watershed, a watershed 

approach is expected to have many indirect benefits for all rivers and streams within the 

boundaries of the drainage.  This will begin to open a dialogue of planning that goes beyond 

town borders and town specific ordinances while creating a local advisory team of likeminded 

stewards.  At this time, funding for the process of nominating the Warner River into the RMPP is 

an obstacle.  The Central New Hampshire Regional Planning Commission continues to seek 

funding for this.   

 

For More Information 

Interested individuals and groups are encouraged to request site specific information by 

contacting the Inland Fisheries Division at New Hampshire Fish and Game (phone (603) 271-

2614 or email benjamin.nugent@wildlife.nh.gov). 

 

 

Useful Information: 

• New Hampshire Stream Crossing Guidelines:  

http://www.unh.edu/erg/stream_restoration/nh_stream_crossing_guidelines_unh_web_re

v_2.pdf 

 

• Importance of Shoreline Protection and Buffers, The NH Department of Environmental 

Services: 

http://des.nh.gov/organization/divisions/water/wmb/repp/documents/ilupt_chpt_2.6.pdf 
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• Buffers for Wetlands and Surface Waters, A Guidebook for NH Municipalities:  

http://www.nh.gov/oep/resourcelibrary/referencelibrary/b/buffers/documents/handbook.p

df 

 

• Environmentally Sensitive Road Maintenance Practices for Dirt and Gravel Roads:  

http://www.fs.fed.us/eng/pubs/pdf/11771802.pdf 

 

• UNH Stormwater Center:  http://www.unh.edu/unhsc/ 

 

• Center for Dirt and Gravel Road Studies, Penn State:  

http://www.dirtandgravel.psu.edu/index.html 

 

• Best Management Practices for Forestry:  

http://extension.unh.edu/resources/files/Resource000248_Rep267.pdf 

 

• Conservation Strategy for the Eastern Brook Trout Joint Venture:  

http://easternbrooktrout.org/reports/ebtjv-conservation-strategy/view 

 

• New Hampshire Green SnowPro Certification Program:  http://www.t2.unh.edu/green-

snowpro-certification 

 

 

 

 

 


