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Redfin Pickerel 
Esox americanus 

 
Federal Listing 

State Listing SC 

Global Rank 

State Rank S3 

Regional Status 

 
 
 

 
Photo by NHFG 

 
Justification (Reason for Concern in NH) 

 

Redfin pickerel are restricted to southeastern New Hampshire, where rapid urbanization makes the 
species susceptible to poor water quality, fragmentation, and other habitat related threats (Richter et 
al. 1997). 

 
Distribution 

 

Redfin pickerel are native to the Atlantic coastal plain and reach the northern extent of their range in 
New Hampshire (Scarola 1987). There are a few isolated populations in Maine, where the species is 
listed as State Endangered. In New Hampshire, the species is restricted to lower elevation rivers and 
streams along the coastal plain in the lower Merrimack and southern coastal drainages. 

 
Habitat 

 

Redfin pickerel inhabit slow‐moving, acidic, tea‐colored streams with dense vegetation. The species is 
commonly found within brush piles or beneath overhanging vegetation (Ming 1968; Scarola 1987). 
Redfin pickerel also have been observed in brackish waters and swampy areas with low dissolved 
oxygen levels (Steiner 2004). In New Hampshire it is frequently found in lower gradient streams 
flowing through abandoned beaver ponds. Redfin pickerel appear to be well adapted to living in 
small headwater streams that may have intermittent flow in some years. Spawning occurs in shallow 
flood margins of stream habitats with thick vegetation. Redfin pickerel spawn mainly in the early 
spring, but there is some indication of spawning in the fall (Scott and Crossman 1973, Scarola 1987). 
Wintering habitat is often associated with leaf litter (Ming 1968). 
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NH Wildlife Action Plan Habitats 
 

● Warmwater Rivers and Streams 
● Warmwater Lakes and Ponds 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Distribution Map 
 

 
 

Current Species and Habitat Condition in New Hampshire 
 

There are a total of 71 sites where redfin pickerel have been captured in New Hampshire. Other than 
a few outliers to the north and west, the majority of these records are clustered in the lower elevation 
watersheds of the southern Merrimack and coastal river drainages. The greatest number captured at 
one site was 20 individuals in 100m during an electrofishing survey of the Piscassic River in the town of 

Freemont. Redfin pickerel are locally abundant in some streams, especially low gradient, tannic 

streams with patches of aquatic vegetation and a history of beaver activity. Examples of this habitat 
can be found in the Powwow River, Winkley Brook, the Winnicut River, Beaver Brook, the Piscassic 
River, and parts of the Oyster River watershed. 

 
Population Management Status 

 

There are no population management projects targeting redfin pickerel. 
 

Regulatory Protection (for explanations, see Appendix I) 
 

● NH NHB Database ‐ current 
 

Quality of Habitat 
 

Redfin pickerel appear to be somewhat tolerant of degraded habitat. They are often found in streams 
that have been fragmented by stream crossings within watersheds with relatively high impervious 
surface coverages. The average impervious surface coverage in watersheds upstream of sites where 
redfin pickerel have been recorded is 16% (max = 55%; min = 1%; SD = 13). Forty three of the 71 sites  
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had impervious surface coverages over 10%, which is well above the threshold of 4% where impacts to 
aquatic habitats are typically obserevd (Wang et al. 2001; Cuffney et al. 2010). Common signs of 
impairment include stream bank erosion and sediment deposition from stormwater runoff and 
undersized stream crossings, low flow conditions due to upstream water level management or loss of 
groundwater recharge, and poor water quality. It is not clear how these impacts affect redfin pickerel 
populations or at what point they may lead to population declines. 

 
Examples of relatively intact habitat for redfin pickerel can be found in tributaries to the Lamprey 
River, including the North River and Piscassic River, the Exeter River, Great Brook, Winnicut River, and 
the Powwow River. Examples of the most impacted habitat can be found in the southern tributaries of 
the Merrimack River, including the watersheds of Beaver Brook and Policy Brook. 

 
Habitat Protection Status 

 

 

Habitat Management Status 
 

There are currently no habitat management projects targeting redfin pickerel. 
 
 

Threats to this Species or Habitat in NH 
Threat rankings were calculated by groups of taxonomic or habitat experts using a multistep process (details in Chapter 4). 
Each threat was ranked for these factors: Spatial Extent, Severity, Immediacy, Certainty, and Reversibility (ability to address 
the threat). These combined scores produced one overall threat score. Only threats that received a “medium” or “high” score 
have accompanying text in this profile. Threats that have a low spatial extent, are unlikely to occur in the next ten years, or 
there is uncertainty in the data will be ranked lower due to these factors. 

 
Habitat degradation due to stream crossings (Threat Rank: Medium) 

 

Poorly sized stream crossings alter the natural sediment transport characteristics of a river or stream, 
which leads to erosion and excess sediment deposition in the stream channel. The cumulative effect 
of under sized stream crossings can lead to increased sedimentation and turbidity throughout a 
watershed during storm events. Road fill from washed out stream crossings during flood events 
accumulates in the stream channel and buries the natural stream bed substrate. 

 
Stream crossing surveys throughout New Hampshire have documented signs of stream habitat 
degradation at the majority of survey sites. Damage from washed out roads and failed stream 
crossings was apparent in most southern and coastal New Hampshire watersheds after the flood on 
Mother's Day 2006 (Stack et al 2010). 

 

Habitat conversion and degradation from water level management (Threat Rank: Medium) 
 

 
List of Lower Ranking Threats: 

 

Disturbance from impervious surface run‐off 

Disturbance from dams that cause fragmentation 

Disturbance from stream crossings or dams that fragment habitat 
 

 
 
 
 
 
 



Appendix A: Fish  

 New Hampshire Wildlife Action Plan Appendix A Fish-83 

 

Actions to benefit this Species or Habitat in NH 
 

Riparian Buffer Protection 
 

Primary Threat Addressed: Disturbance from impervious surface run‐off 
 

Specific Threat (IUCN Threat Levels): Pollution / Domestic & urban waste water / Run‐off 
 

Objective: 

Preserve the water and habitat quality of rivers, streams and the shorelines of lakes and ponds by 
preventing development in the riparian zone. 

 

General Strategy: 

Riparian buffer protection can be achieved through town ordinances, state law (i.e. the Shoreland 
Water Quality Protection Act), deed restriction, conservation easement, or voluntary land use 
practices (such as forestry best management practices). In general, the wider the buffer protected, 
the more ecological benefit. A buffer of at least 10 m will provide a minimum level of water quality 
and habitat benefits. A protected buffer of 100 m or greater provides maximum water quality and 
habitat benefits while also acting as a migration corridor for larger species of wildlife. Buffer 
protection is lacking on headwater streams despite the cumulative effect that intact riparian zones in 
headwater streams have on downstream water quality. 

 

 

Political Location: Watershed Location: 
 

 
Stream crossing restoration 

 

Primary Threat Addressed: Disturbance from stream crossings or dams that fragment habitat 
 

Specific Threat (IUCN Threat Levels): Transportation & service corridors 
 

Objective: 

Increase connectivity and reduce habitat degradation caused by stream crossings. 
 

General Strategy: 

There are two phases to stream crossing restoration. The first phase is assessment. Stream crossing 
surveys are currently being conducted in several watersheds throughout the state. It is important 
that these surveys follow the standardized methods and protocols outlined by the New Hampshire 
Geological Survey (NHGS). NHGS maintains a statewide database of stream crossing survey data. 
Once the data is collected, stream crossing restoration projects can be prioritized to achieve the 
greatest benefits to aquatic organism passage, along with reductions in flood damage and habitat 
degradation. Prioritization may take place within small watersheds or across a large region.  The 
second phase is implementation. Once a stream crossing is identified as a good candidate for 
restoration there are many obstacles to a completed project, including permitting and cost. 
Streamlining the permitting process for crossing restoration, increasing available funding sources, and 
developing innovative stream crossing design and construction techniques that significantly reduce 
cost would greatly increase the number of stream crossing restoration projects in New Hampshire. 

 

 

Political Location: Watershed Location: 
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Protect instream flow 

 

Primary Threat Addressed: Habitat conversion and degradation from water level management 
 

Specific Threat (IUCN Threat Levels): Natural system modifications 
 

Objective: 

Manage water withdrawal and protect groundwater recharge to ensure adequate flow for supporting 
aquatic species in rivers and streams. 

 

General Strategy: 

Surface water and groundwater withdrawals for drinking water, irrigation, and other uses can reduce 
river flows, especially during critical periods of low flow during the summer months. Water level 
management at dams also affects the streamflow in a watershed. The NHDES Instream Flow Program 
works to balance water use while maintaining flow for aquatic life. Two pilot studies, one in the 
Souhegan River and one in the Lamprey River, have been conducted and Water Management Plans 
have been approved. The lessons learned from these studies and management plans should be 
expanded into other watersheds throughout New Hampshire. The practices implemented in the 
Water management Plans for the Souhegan and Lamprey Rivers should be monitored to ensure that 
they are achieving the desired level of protection for instream flow. Dam managers should seek to 
manage water levels so that raising or lowering the water level in a lake or pond does not excessively 
decrease or increase the stream flow downstream of the dam. Headwater streams are especially 
vulnerable to water withdrawal and should not be overlooked during the permitting process. 

 

 

Political Location: Watershed Location: 
 

 
Life history research 

 

 

Objective: 

Study the life histories of fish species of conservation concern in New Hampshire. 
 

General Strategy: 

There is a lack of basic information on the reproductive behavior, foraging habits, habitat 
requirements, seasonal movement patterns and other aspects of the life history of many lesser known 
fish species of concern in New Hampshire. A better understanding of these species would aid in the 
assessment of potential threats and the development of appropriate management actions. 
Also of interest is their ecological role in aquatic communities and their potential use as indicators for 
water quality or intact habitat. 

 

Political Location: Watershed Location: 
 

 
Distribution surveys 

 

 

Objective: 

Map the distribution of fish species of conservation concern. 
 

General Strategy: 

Continue to conduct surveys to monitor the distributions of fish species of concern in New Hampshire. 
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Political Location: Watershed Location: 
 

 
Stormwater Management 

 

Primary Threat Addressed: Disturbance from impervious surface run‐off 
 

Specific Threat (IUCN Threat Levels): Pollution / Domestic & urban waste water / Run‐off 
 

Objective: 

To reduce the impacts of runoff from impervious surfaces by using Low Impact Development 
Technology. 

 

General Strategy: 

Stormwater runoff from impervious surfaces has been shown to damage aquatic habitats (Wang et al. 
2001; Cuffney et al. 2010). Much of this damage can be prevented by stormwater management 
practices that filter runoff through the ground before it enters surface water. This practice not only 
removes much of the sediment and toxins that are typically washed into streams, but it also reduces 
the rapid fluctuation in temperature, as well as the excess erosion and sediment deposition that have 
become a chronic issue for rivers and streams in developed areas. The University of New Hampshire 
Stormwater Center is an excellent resource for Low Impact Development (LID) practices for 
stormwater management. 

 

 

Political Location: Watershed Location: 
 
 
 
 

References, Data Sources and Authors 
 

Data Sources 

Published literature provided information on distribution and habitat requirements. The NHFG fish 
survey database, NHDES Biomonitoring data, and watershed biological surveys conducted by NHFG 
from 1937 to 1939 were used in identifying current and historic records of the species within New 
Hampshire. The NHFG fish survey database contains over 2,000 records collected over the past 35 
years. 

 

Data Quality 

A number of new redfin pickerel records have been added to the NHFG Fish Survey database as a 
result of surveys by the NHFG to assess the status of redfin pickerel and other species of concern. 
Due to variations in survey methodologies, survey records are, in most cases, not representative of 
the actual population size at each site. They provide a general overview of redfin pickerel distribution 
in NH. Before status assessments for fish species of concern were initiated in 2005, there were a total 
of 29 sites where RFP were recorded. Since 2005, an additional 42 records of redfin pickerel have been 
added to the database. Interestingly, redfin pickerel were only recorded at 5 sites in 1938 (Bailey 
1938). The increase in the number of records has alleviated concerns for a decline in redfin pickerel 
distribution in New Hampshire, but the health and status of individual populations is not well 
understood. 

 
2015 Authors: 

Matthew Carpenter, NHFG, Benjamin Nugent, NHFG 
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