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Rainbow Smelt 
Osmerus mordax 

 
Federal Listing 

State Listing SC 

Global Rank 

State Rank S3 

Regional Status 

 
 
 

 
Photo by John Lyons 

 
Justification (Reason for Concern in NH) 

 

Rainbow smelt were once harvested by the barrel full in the 1800’s for use as fertilizer, cattle feed, 
and later as a food source. Their numbers have experienced alarming declines in recent decades. 
Populations south of Massachusetts no longer appear viable, and in the north, a once thriving 
recreational winter smelt fishery is slowly fading into obscurity. Catch rates in Great Bay have 
declined significantly since the 1980’s. A number of threats have been implicated in the decline 
(Enterline et al. 2012). 

 
Distribution 

 

Rainbow smelt are native to Atlantic coastal drainages from Labrador south to New Jersey and Pacific 
coastal drainages in Canada and Alaska (Scarola 1987). Great Bay, and the rivers that flow into it, are 
important spawning areas and nursery habitat for coastal smelt populations. Native landlocked 
populations are believed to exist in Winnipesaukee, Winnisquam, and Squam lakes (Scarola 1987). 
Several other waterbodies throughout New Hampshire are believed to contain introduced smelt 
populations. As many as 105 waterbodies currently have or once held smelt populations (NHFG 
unpublished data). 

 
Habitat 

 

Marine smelt concentrate in estuaries and harbors. Coastal smelt populations move into rivers shortly 
after the breakup of ice to spawn at the head of tide within shallow riffles. During spawning they seek 
out gravel substrate with swift current (Scarola 1987). Freshwater smelt populations are mainly found 
in deep, cold, clear lakes. Landlocked populations will spawn in tributary rivers of lakes and ponds or 
along lakeshores with sand, gravel, or fallen leaves (Scarola 1987). 
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NH Wildlife Action Plan Habitats 
 

● Estuarine 
● Lakes and Ponds with Coldwater Habitat 
● Coldwater Rivers and Streams 
● Marine 
● Warmwater Rivers and Streams 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Distribution Map 
 

 
 

Current Species and Habitat Condition in New Hampshire 
 

Coastal rainbow smelt populations have declined significantly since the 1800’s, with the most dramatic 
changes occurring at the southern edge of their range. Once caught as far south as New Jersey, 
rainbow smelt are now considered extirpated from coastal rivers and estuaries south of Buzzard’s Bay, 
Massachusetts (Enterline et al. 2012). The rainbow smelt populations in the Great Bay estuary show 
signs of significant declines in recent years based on winter creel survey data, egg deposition surveys, 
and juvenile finfish seine survey index sites (Sullivan 2010; Enterline et al. 2010). Ice anglers reported 
the lowest catch rates in the winter of 2014/2015 since the smelt creel survey on the Great Bay 
estuary was initiated in 1978 (Personal communication: Rebecca Heuss, Biologist, NHFG Marine 
Division). 

 
Landlocked rainbow smelt populations are stable or increasing in most waterbodies where they occur 
in New Hampshire. Populations have been reduced in some waterbodies, such as Lake Winnisquam, 
where sedimentation has degraded habitat in streams that once supported abundant smelt spawning 
runs (Personal communication: Don Miller, Biologist NHFG). Smaller waterbodies with limited 
amounts of coldwater habitat are less likely to support smelt populations over the long term. 

 

 
 

Population Management Status 
 

Coastal rainbow smelt harvest in New Hampshire is limited by a daily bag limit of 4 liquid quarts. At 
current low harvest levels, daily bag limits are unlikely to affect population size. 
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Landlocked smelt populations are monitored in lakes with landlocked salmon fisheries due to their 
importance as a forage base (NHFG 1982). Rainbow smelt populations in these waterbodies are 
managed indirectly by adjusting the stocking rates of predator species, including landlocked salmon 
and rainbow trout. 

 
Regulatory Protection (for explanations, see Appendix I) 

 

● Harvest permit ‐ season/take regulations 
 

Quality of Habitat 
 

Rainbow smelt are known to spawn at the head of tide in rivers, including the Squamscott, Salmon 
Falls, Bellamy, Oyster, Lamprey, and Winnicut Rivers, that flow into the Great Bay estuary. Much of 
this habitat has been impaired by coastal development. High nutrient levels in these rivers contribute 
to periphyton growth on smelt eggs, which may affect embryonic growth and survival (Enterline et al. 
2012). Head of tide dams limit the accessibility of spawning habitat, forcing smelt to spawn in tidal 
reaches where eggs may become exposed at low tide. Stream channel modifications due to shoreline 
development and bridge construction have changed flow conditions in some rivers, creating barriers 
which limit the upstream movement of spawning smelt at high or low flows. 

 
Smelt habitat is largely intact in most inland waterbodies. Sedimentation has extirpated smelt 
spawning runs in some tributaries, including Black Brook in Lake Winnisquam. It is possible that 
rainbow smelt use shoreline habitat for spawning in lakes with degraded tributary spawning habitat 
(Personal communication: Don Miller, Biologist NHFG). 

 
Habitat Protection Status 

 

 

Habitat Management Status 
 

Dam removals at the head of tide on the Winnicut and Bellamy Rivers have increased access to 
spawning habitat for smelt. However, these dam removal projects may require additional habitat 
restoration work to improve the quality of smelt spawning habitat at these sites. Sedimentation and 
past stream channel alterations may be burying gravel spawning substrate and restricting access to 
upstream reaches. Future dam removal projects, including the Great Works Dam in Exeter, may require 
additional stream restoration work to ensure that smelt can access freshwater habitat upstream.  
Rainbow smelt will also benefit from efforts to manage stormwater runoff and reduce nutrient loads 
into rivers and streams that drain into both freshwater lakes and the Great Bay estuary. 

 

 
 
 

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. 
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Species disturbance from shoreline development and associated impervious surfaces (Threat Rank: 
Medium) 

 

Increased development along coastal rivers has resulted in impervious surface runoff, which may 
increase flows during storm events. Straightening, armoring, and other alterations of the stream 
banks along coastal rivers may increase flow velocities, altering natural erosion and sedimentation 
rates.   This may prevent rainbow smelt from migrating upstream or compromise egg survival. 

 
Alterations to coastal river and stream habitat have restricted rainbow smelt access to spawning 
habitat throughout the more developed coastal areas of the northeast (Enterline et al. 2012). 

 

Mortality resulting from commercial or recreational harvest and bycatch (Threat Rank: Medium) 
 

Rainbow smelt are harvested through the ice each winter. Angling pressure may put additional stress 
on a smelt population that is already in decline. 

 
Catch rates of rainbow smelt on Great Bay have declined drastically in recent years (Personal 
communication: Becky Hauss, Fisheries Biologogist, NHFG, Marine Division). It is not clear to what 
extent, if any, historic fishing pressure contributed to the current low population levels of 
anadromous rainbow smelt. Angler harvest is not currently a threat to freshwater smelt populations 
in New Hampshire. 

 

Disturbance from eutrophication that increases periphyton growth on spawning substrate (Threat 
Rank: Medium) 

 

Excess nutrients in coastal rivers in stream may contribute to increased periphyton growth on the 
substrate where rainbow smelt lay their eggs. This excess periphyton may increase egg mortality 
(Enterline 2012). 

 
High levels of nitrogen are a well‐documented water quality issue in Great Bay (PREP 2013). 

 
Disturbance from contaminants (heavy metals, pesticides, sediment, road salt) (Threat Rank: 
Medium) 

 

Contaminants entering rivers and streams throughout coastal New Hampshire may reduce the 
spawning success of anadromous smelt populations. 

 
Contaminated river water may be contributing to the population decline of rainbow smelt that is 
currently occurring in the Gulf of Maine (Enterline 2012). 

 

Disturbance from sedimentation into tributary streams (Threat Rank: Medium) 
 

Sediment from a variety of sources, including house construction, poor stormwater management, and 
undersized stream crossings, buries suitable spawning substrate for both anadromous and landlocked 
populations of rainbow smelt. 

 
Streams that once supported abundant spawning runs of rainbow smelt, such as Black Brook, which 
flows into Lake Winnisquam, have become choked with sediment and no longer support rainbow 
smelt runs (personal communication Don Miller NHFG). 
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List of Lower Ranking Threats: 

 

Mortality from increased predation (striped bass, seals, cormorants) 

Habitat degradation from water level management 

Disturbance from dams or stream crossings that block species from spawning areas or other important 
habitat 

Disturbance from stream crossings or dams that fragment habitat 

Species impacts from changes in marine forage base 

Species impacts from unsuitable habitat conditions at the southern edge of range 
 
 

Actions to benefit this Species or Habitat in NH 
 

Stormwater Management 
 

Primary Threat Addressed: Disturbance from sedimentation into tributary streams 
 

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. Improving water quality in coastal rivers and streams may increase rainbow smelt egg 
survival (Enterline et al. 2012). 

 

 

Political Location: Watershed Location: 
 

 
Reduce nutrient loading 

 

Primary Threat Addressed: Disturbance from eutrophication that increases periphyton growth on 
spawning substrate 

 

Specific Threat (IUCN Threat Levels): Pollution 
 

Objective: 

Reduce the impacts of eutrophication by removing excess sources of nutrients. 
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General Strategy: 

The primary sources of excess nutrients are lawn fertilizers in residential and commercial 
developments, agricultural fertilizers, and poorly functioning septic systems. Reducing nutrient loads 
can be achieved on two fronts. One is through outreach, which includes creating awareness about the 
effects of fertilizers on water quality and offering alternatives to fertilization practices that lead to the 
greatest amount of nutrient loading in nearby waterbodies. Best management practices can be 
developed for property owners with a focus on reducing runoff, minimizing or eliminating fertilizer use, 
and landscaping in a way that reduces the need for fertilization. In the case of septic failure, shoreline 
property owners with older septic systems can be targeted with incentives for upgrading. The second 
front is legislative. Laws that set limits on fertilizer use and require upgrades to septic systems will 
have long term benefits on water quality throughout the developed watersheds of southern New 
Hampshire. Requirements for new septic systems have greatly improved in recent years. The challenge 
is identifying and upgrading older systems that were constructed before septic systems were required 
to meet modern standards. Improving water quality in coastal rivers and streams may increase 
rainbow smelt egg survival (Enterline et al. 2012). 

 

 

Political Location: Watershed Location: 
 
 
 
 

References, Data Sources and Authors 
 

Data Sources 

NHFG survey data and the Regional Conservation Plan for Anadromous Rainbow Smelt in the U.S 
Gulf of Maine (Enterline et al. 2012). NHFG survey data and The Regional Conservation Plan for 
Anadromous Rainbow Smelt in the U.S Gulf of Maine. 

 

Data Quality 

The Regional Conservation Plan for Anadromous Rainbow Smelt in the U.S Gulf of Maine provides an 
excellent summary of anadromous rainbow smelt status, distribution, and population trends in each 
state within the species U.S range (Enterline et al. 2012). Landlocked smelt distribution is well 
documented in NH. Abundance levels of landlocked populations are monitored in several larger deep 
water lakes by NHFG biologists on an annual basis. NHFG has increased monitoring efforts in the larger 
coastal tributaries, but rainbow smelt spawning activity in smaller coastal streams has not been well 
documented. Creel survey and egg deposition survey data provide long term data sets, but results 
may not be comparable over time due to changes in methods. The juvenile finfish seine survey, 
conducted by NHFG, is a good long term indicator of juvenile smelt recruitment in New Hampshire 
coastal habitat. 

 
Although there are no surveys that specifically monitor landlocked smelt habitat, tributary spawning 
habitat for rainbow smelt is monitored during spring dip net surveys for spawning rainbow smelt in a 
number of large coldwater lakes, including Lake Winnipesaukee, Squam Lake, Newfound Lake, 
Sunapee Lake, and the Connecticut Lakes (NHFG 2012; Personal communication: Ben Nugent, 
Biologist NHFG). 
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