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Blueback Herring 
Alosa aestivalis 

 
Federal Listing 

State Listing SC 

Global Rank 

State Rank S4 

Regional Status High 

 
 
 

 
 

 
 
 
 
 
Photo by NHFG 

 
Justification (Reason for Concern in NH) 

 

Blueback herring numbers have declined throughout their range. Commercial landings of river herring, a 

collective term for alewives and blueback herring, have declined by 93% since 1985 (ASMFC 2009). 
These declines have been observed in local rivers, such as the Oyster River in Durham and the Taylor 
River in Hampton (Mike Dionne, NHFG Biologist, personal communication).  The river herring 
population in the Merrimack River watershed has been severely depleted. Historic spawning runs, which 
likely numbered in the millions, have been reduced to the low thousands each year. Blueback herring 
are rarely observed using the fish lift at the Essex Dam on the Merrimack River, although they have been 
captured below the dam (Doug Smithwood, USFWS Biologist, personal communication). Blueback 
herring have not reached New Hampshire waters in the Connecticut River since the population declined 
in the early 1990’s (CRASC 2004). 

 
Distribution 

 

Blueback herring migrate from the ocean into Atlantic coastal rivers from Nova Scotia to Florida. In 
New Hampshire, blueback herring historically spawned in the rivers and streams that drain into Great 
Bay, coastal drainages, the Merrimack River, and the Connecticut River (Scarola 1987). 

 
Habitat 

 

Blueback herring inhabit coastal waters for most of their lives, but they migrate into freshwater rivers 
and streams to spawn (Bigelow and Schroeder 1953). Unlike alewives, which spawn in the calm water 
of lakes, ponds, and backwaters of rivers, blueback herring prefer to spawn in flowing water. 

 
The blueback herring has a more southern distribution than the alewife and prefers to spawn in slightly 
warmer water. In New Hampshire, the spawning run of blueback herring usually begins in late May 
and peaks in June. Eggs are deposited in areas of moderate current in rivers and streams. Juvenile 
blueback herring grow rapidly in freshwater until late summer and fall, when they migrate downstream 
to the ocean. 
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NH Wildlife Action Plan Habitats 
 

● Warmwater Rivers and Streams 
● Estuarine 
● Marine 
● Warmwater Lakes and Ponds  

 

 
 
 
 
 
 

Distribution Map 
 

 
 

Current Species and Habitat Condition in New Hampshire 
 

Coastal populations have undergone significant declines in blueback herring numbers counted at 
fishways. Twenty years ago, the Oyster and Taylor Rivers supported productive blueback herring runs. 
Currently, only a few thousand blueback herring are counted at the Oyster River each spring and the 
Taylor River blueback herring run has been reduced to less than 100 fish. Few, if any, blueback herring 

have been observed passing upstream of the Essex Dam on the Merrimack River. Blueback herring in 
the Connecticut River have not likely reached New Hampshire waters since the early 1990’s. 

 
River herring have been observed in large schools below dams in some rivers, such as the Lamprey 
River and the Merrimack River. Large numbers of blueback herring have been sampled in the 
Connecticut River below the Holyoke Dam in Massachusetts, but few river herring are counted at the 
Holyoke fishway. It is not clear why blueback herring seem to be more reluctant than alewives to enter 
some fishways. Some biologists have suggested that predators, such as striped bass, which lay in wait 
at fishway entrances, may prevent blueback herring from using certain fishways (Personal 
communication Ted Castros‐Santos USGS). Blueback herring numbers may have to reach a threshold 
before they can overwhelm predators that accumulate below fishways (Personal Communication Steve 
Gephard Connecticut DEP). Alewives, which migrate earlier, would encounter fewer striped bass 
during their migration period. An alternative explanation is that generations of blueback herring have 
been spawning below the first barrier on a river because there has been no recent imprinting on 
habitat upstream. A third possibility is that the fishways themselves are acting as barriers due to flow 
fields or attraction flows that are not conducive to blueback herring passage. More study is needed on 
the factors that influence blueback herring upstream migration. 

 
Blueback herring populations may also be influenced by influenced by changes in ocean temperatures 
and currents, which in turn may affect the zooplankton communities that provide forage for river 
herring and other planktivores. Bycatch in commercial fishing boats targeting Atlantic herring, 
mackerel, or other species, may be an important cause of mortality at sea (ASMFC 2009). A better 
understanding of the marine phase of the blueback herring life cycle will provide some context for 
setting freshwater population restoration goals. 

The following is a summary of known blueback herring population status by watershed: 

Salmon Falls River: 
The Salmon Falls River supports a mixed run of both alewives and blueback herring. The run is 
monitored at a fish ladder maintained by staff with the hydroelectric company that owns the South 
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Berwick Dam, at the head of tide. The fish ladder is in Maine, but it is monitored once every 3 to 5 
years by staff from the Marine Division of the NHFG. Counts typically range between 10,000 and 
15,000  river herring per year. Length, weight, and age data are not available. 

 
Cocheco River: 
In the last three years, river herring returns have been slightly below the long term average of about 
30,000 fish per year. The Cocheco River contains a mixed run of both alewives and blueback herring. 
The relative abundance of each species varies by year. 

 
Bellamy River: 
River herring have been observed in the river since the removal of a timber crib dam at the head of tide 
in 2004. There are currently no population estimates available. 

 
Oyster River: 
The Oyster River herring run is primarily composed of blueback herring, but an increasing number of 
alewives have been observed at the fish ladder in recent years. Blueback herring counts in the Oyster 
River exceeded 100,000 fish per year in the early 1990’s. Currently the population appears to be 
maintaining low, but stable numbers at fewer than 10,000 fish per year. High summer water 
temperature and low dissolved oxygen levels in the impoundment upstream of the Mill Pond Dam may 
be impacting juvenile survival. 

 
Lamprey River: 
Large schools of blueback herring have been observed just downstream from the fish ladder at the 
Macallen Dam on the Lamprey River. These observations have been confirmed using cast nets. It is 
not clear why blueback herring are not entering the ladder. Recent pit tagging studies at the site 
suggest that the fish ladder may favor larger fish. Blueback herring, which tend to be smaller than 
alewives, may not be large or strong enough to ascend the ladder. Adjustments in baffle height or 
overall fishway design may be necessary to improve passage for blueback herring. 

 
Exeter River: 
Large schools of blueback herring have been observed downstream of the String Bridge in Exeter. 
Stream channel modifications that have occurred below the Great Works Dam over the past 10 ten to 
15 years may have created unsuitable passage conditions for blueback herring in the ledges upstream 
of the bridge. The proposed removal of the Great Works Dam may improve passage by restoring flow 
to the eastern channel beneath the bridge. 

 
Winnicut River: 
River herring numbers ranged between 5,000 and 10,000 before the Winnicut River Dam and fishway 
were removed in 2009. Unfortunately, a fish ladder installed beneath the Rt. 33 bridge to help ensure 
passage was poorly designed and has created a velocity barrier for migrating fish. Efforts are currently 
under way to modify the structure to restore fish passage into the Winnicut River. 

 
Taylor River: 
The river herring run in the Taylor River has been essentially extirpated as a result of poor water 
quality in the impoundment upstream and issues with the fish ladder. Due to leaks in the dam, which 
has fallen into disrepair, it is difficult to maintain water in the fish ladder without draining the 
impoundment. Fish passage will not likely improve until either the dam is removed or repaired. 
Historically, the Taylor River herring run was primarily composed of blueback herring. Annual counts 
varied, but the river typically supported a run of 30,000 to 50,000 fish each spring. 
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Other coastal rivers and tributaries: 
There are anecdotal reports of herring runs in some of the smaller rivers and streams that flow into 
Great Bay or coastal NH. There are no data to confirm these reports or provide population estimates. 

 
Population Management Status 

 

The NHFG is working to restore river herring to coastal rivers and the Merrimack River watershed. Fish 
ladders are monitored by the NHFG on the major tributaries of Great Bay, including the Cocheco, 
Oyster, Lamprey, and Exeter Rivers. However, much of the former spawning habitat of river herring 
remains inaccessible in New Hampshire. River herring have been stocked upstream of impassable 
dams in New Hampshire to try to restore extirpated runs and enhance existing, but depleted runs.  This 
strategy has been deployed in the Lamprey, Cocheco, and Merrimack River watersheds. 

 
The NHFG is working with partners like the U. S. Fish and Wildlife Service and the Massachusetts Fish 
and Wildlife Division to restore river herring numbers in the Merrimack River. Strategies include 
stocking adult river herring from other rivers including the Kennebec, Androscoggin, Lamprey, and 
Cocheco Rivers, into suitable habitat within the Merrimack River watershed. The largest of these 
stocking sites is Lake Winnisquam, which has the potential to produce herring returns in the hundreds 
of thousands by the year 2017. 

 
Regulatory Protection (for explanations, see Appendix I) 

 

● Anadromous Fish Conservation Act 
● Harvest permit ‐ season/take regulations 

 
Quality of Habitat 

 

The Oyster, Taylor, Lamprey, Cocheco, Exeter, Winnicut, and Bellamy Rivers are capable of supporting 
sizeable river herring runs. The challenge is to provide access and monitor/manage the fishways. The 
Merrimack River has excellent habitat in its mainstem and tributaries as far north as Franklin. Fish 
passage is currently available at the first three dams on the mainstem of the Merrimack River (the 
Essex Dam in Lawrence, MA, the Pawtucket Dam in Lowell, MA, and the Amoskeag Dam in Manchester, 
NH) and at the first two dams on the Nashua River. The upper Connecticut River (from the Turners 
Falls Dam in Massachusetts up to the Bellows Falls in New Hampshire) is capable of supporting an 
estimated blueback herring population of up to 5,000,000 fish (CRASC 2004). 

The following is a summary of blueback herring spawning habitat availability by watershed: 

Connecticut River Watershed: 
The Connecticut River has tremendous potential for restoration. The blueback herring run in the upper 
Connecticut River has been essentially extirpated. There are at least 87 river km of potential blueback 
herring spawning habitat in the Connecticut River upstream of the Turners Falls Dam (CRASC 
2015). 

 
Merrimack River Watershed: 
The ultimate success of river herring restoration programs in the New Hampshire portion of the 
Merrimack River watershed will depend on improvements in fish passage, which will allow river 
herring to reach as much suitable spawning habitat as possible. Currently, very few blueback herring 
have been documented passing upstream of the Essex Dam in Lawrence despite anecdotal 
observations of blueback herring below the dam. If blueback herring were able to pass upstream of 
the two dams in Massachusetts, they would have access to over 50 river km of potential spawning 
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habitat in New Hampshire. This does not include potential habitat in the tributaries. There is 
tremendous potential for blueback herring restoration in the Merrimack River watershed, but this 
potential cannot be reached until fisheries managers can identify the cause (or causes) of poor 
blueback herring passage at the Essex Dam. 

 
Lamprey River: 
There are a potential 75 km of potential river herring spawning habitat in the Lamprey River watershed.  
Blueback herring appear to spawn primarily in the short section (less than 1 km) of brackish water just 
below the Macallen Dam in Newmarket. Modifications to the fish ladder may help improve fish 
passage for blueback herring, but more research is needed to identify the reasons for poor passage at 
this site. 

 

Winnicut River: 
The Winnicut River Dam removal and fish ladder construction has the potential to improve access for 
spawning river herring, but it needs some modifications. Fish passage engineers with the USFWS have 
identified a velocity barrier caused by the design of the fish ladder that was installed to ensure fish 
passage underneath the bridge, which is located just upstream from the dam removal site. Minor 
adjustments to this fish ladder should restore access to approximately 6 km of potential spawning 
habitat. 

 
Exeter River: 
The Great Works Dam at the head of tide in Exeter has been proposed for removal. This would greatly 
improve river herring passage into the river. Blueback herring have not been observed in the fish 
ladder at the Great Works Dam in over a decade, although there have been schools observed spawning 
downstream. The Exeter River has approximately 19 km of potential river herring spawning habitat. 
There is a fish ladder at the Pickpocket Dam, which is approximately 10 river km from the head of tide. 
Not much is known about the efficiency of this ladder due to the small number of fish that have 
historically reached the Pickpocket Dam. 

 

Cocheco River: 
The first two dams on the Cocheco River contain active hydropower facilities. A relatively long fish 
ladder at the Central Ave Dam provides fish passage over the dam and the ledges on which the dam 
was constructed. This fishway provides access to approximately 5 km of potential river herring 
spawning habitat. The next upstream dam, the Watson Dam, is the upstream limit for fish passage in 
the Cocheco River. There is some question about the ability of river herring to ascend the steep 
ledges, known as Factory Falls, downstream of the Watson Dam. If it can be proven that river herring 
reach the Watson Dam, then upstream fish passage would be negotiated through the Federal Energy 
Regulatory Commission (FERC) hydropower licensing process. Downstream fish passage for juvenile 
river herring is required at the Central Ave Dam, but there is little information on juvenile herring 
survival during the downstream migration period. 

 
Oyster River: 
The Oyster River has historically been considered a primarily blueback herring run, but an increasing 
number of alewives have been noted in the fish ladder at the head of tide. The faster flowing river 
reach upstream of the Mill Pond Dam impoundment is suitable spawning habitat for blueback 
herring, but low dissolved oxygen levels in the impoundment in the summer may inhibit juvenile 
survival. The total length of accessible river habitat is relatively short, at less than 4 km. 

 
Bellamy River: 
The removal of a small timber crib dam at the head of tide provided access to a small amount 
freshwater river habitat (less than 1 km) in 2004. Anecdotal reports suggest that there is a river 
herring run in the river, but the abundance of the run and the relative composition of alewives vs.  
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blueback herring is unknown. Proposed dam removals on the next two upstream dams (upper and 
lower Sawyers Mill Dams) would provide access to over 6 km of potential spawning habitat. 

 
Salmon Falls River: 
There is approximately 1.5 river km of potential spawning habitat upstream of the fish ladder at the 
South Berwick Dam. Fish passage is not provided at the next upstream dam, which is owned by the 
town of Rollinsford. 

 
Coastal tributaries: 
The extent of suitable spawning habitat in the small rivers and streams that drain into the Great Bay 
and the seacoast is unknown. Without fishways, these streams are difficult to monitor. Some streams, 
such as Fresh Creek in Rollinsford, may have great restoration potential. Replacing an elevated stream 
crossing at the head of tide, on Fresh Creek, would both restore salt marsh habitat and provide access 
for diadromous fish species, possibly including searun brook trout, to over 5 km of freshwater habitat. 

 
Habitat Protection Status 

 

 

Habitat Management Status 
 

Dam removals and fish passage construction increase the availability of spawning habitat for river 
herring. The ultimate success of river herring restoration programs will depend on improvements in 
fish passage, which will allow river herring to reach as much suitable spawning habitat as possible. The 
long term goal of a self‐sustaining river herring population in New Hampshire will depend largely on 
the efficiency of existing fishways and on the construction of new fishways at dams throughout the 
state. 

 
Fishways must be monitored to ensure efficient passage. Seemingly minor adjustments in flow 
through a fish passage facility can make a big difference in its performance. Attraction flow and flow 
fields/velocity through the fishway can fluctuate significantly with changes in water level at a dam. 
Dams must also be monitored for downstream passage in the fall when juvenile river herring are 
migrating to the ocean. Dam removals are the preferred solution in most cases, because river herring 
are able to move freely upstream and downstream, while fishways have a relatively narrow range of 
flows where passage is optimal. There are currently at least 14 fishways in NH that require some level 
of maintenance and monitoring for diadromous fish species. The coastal fishways are monitored by 
NHFG staff. The Merrimack River dams are monitored by a combination of hydroelectric company staff 
and biologists from USFWS and NHFG. The Connecticut River Dams are monitored using video 
counting software deployed by Vermont Fish and Wildlife. 

 
 

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. 

 
Disturbance from dams that block species from spawning areas or other important habitat (Threat 
Rank: High) 

 

Dams block fish species from accessing important habitat (Burdick and Hightower 2006). 

 
Dams have been implicated in the declines of diadromous species throughout the northeast (Limburg 
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and Waldman 2009). They have also contributed to declines in freshwater fish and mussel species 
(Watters 1995). 

 
Disturbance from predation and predator avoidance at fishways (striped bass) (Threat Rank: 
Medium) 

 

Although fishways provide access to habitat upstream of dams, they create an unnatural bottleneck 
in fish movement. Predator species take advantage of this bottleneck by laying in ambush at the 
entrance to the fishway. High densities of predators at the entrance to the fishway may act as a 
deterrent to upstream movement for some species. 

 
Congregations of both blueback herring and striped bass have been noted downstream of dams on 
the Connecticut, Merrimack, and coastal rivers where few, if any, blueback herring make it through 
the fishway. It is not clear whether poor blueback herring passage at these sites is due to predator 
avoidance, design issues with the fishways, or other factors. More research is needed on the factors 
that limit blueback herring passage. 

 

 
List of Lower Ranking Threats: 

 

Disturbance from dams causing delayed migration 

Mortality from hydropower turbines 

Species impacts from changes in timing of migration and flooding that decrease spawning success 
 

 
 
 

Actions to benefit this Species or Habitat in NH 
 

Marine research 
 

 
 

Objective: 

Investigate the factors that influence river herring abundance and survival at sea. 
 

General Strategy: 

A number of factors, including bycatch in commercial fisheries, changes in the marine food webs, and 
striped bass predation, have been blamed for the dramatic declines in river herring populations, but 
more information is needed on the relative importance of the factors limiting river herring survival at 
sea. A better understanding of potential marine productivity would be useful in setting restoration 
goals for spawning rivers. 

 

 

Political Location: Watershed Location: 
 

 
Reduce bycatch 

 

 
 

Objective: 

Reduce the number of river herring caught unintentionally in the commercial Atlantic herring and 
mackerel fishery. 

 

General Strategy: 
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The Massachusetts Department of Marine Resources (DMR) and the National Marine Fisheries 
Service (NMFS) coordinate Fisheries Observer and Port Sampling bycatch monitoring programs. 
There is also a volunteer bycatch avoidance program operated in real time by Mass DMR based on 
bycatch reports from vessels at sea. Seasonal area closures and catch quotas have also been used 
to reduce impacts related to the commercial fishery. State and federal agencies should support 
efforts to improve bycatch data collection and avoidance.  NHFG should investigate the necessity 
and feasibility of increased port sampling for river herring bycatch at New Hampshire landing areas. 

 

 

Political Location: Watershed Location: 
 

 
Fish transfers 

 

Primary Threat Addressed: Disturbance from dams that block species from spawning areas or other 
important habitat 

 

Specific Threat (IUCN Threat Levels): Natural system modifications / Dams & water management/use 
/ Dams (size unknown) 

 
Objective: 

Transfer diadromous fish species into suitable freshwater habitat that is currently inaccessible due to 
dams or other manmade barriers. 

 

General Strategy: 

In some cases it may be appropriate to move diadromous fish into habitat that is currently inaccessible.  
Improving access to quality spawning habitat may increase the spawning population within a river 
system. In many cases, a certain number of returning fish will trigger fish passage at a dam where a 
fish passage prescription has been negotiated through the FERC licensing process. In other cases, 
congregations of diadromous species downstream from a dam demonstrate a clear need for fish 
passage at the site. Sources of fish transfers should come from within basin whenever possible, but in 
river reaches where diadromous fish species have been extirpated, fish may need to be transferred 
from neighboring watersheds.  The risk of introducing diseases or invasive organisms should be 
considered when transferring fish from out of basin. Some level of testing may be required. 

 

 

Political Location: Watershed Location: 
 

 
Improve fish passage at dams 

 

Primary Threat Addressed: Disturbance from dams that block species from spawning areas or other 
important habitat 

 

Specific Threat (IUCN Threat Levels): Natural system modifications / Dams & water management/use 
/ Dams (size unknown) 

 
Objective: 

Construct, maintain, and monitor fishways at dams that currently limit access to suitable freshwater 
habitat for diadromous fish. 

 

General Strategy: 

At sites where dam removal is not an option, fish passage construction can improve connectivity 
between freshwater and marine habitats. Fish passage construction may be negotiated during the 
FERC licensing process. Fish passage engineers with the USFWS are available to assist with designing 
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the appropriate fishway for a particular site, depending on the needs of the species and the size of 
the dam (among other factors). At some sites outside of FERC jurisdiction, funding may have to come 
from other sources. Once installed, there should be a plan for fish passage operation, maintenance, 
and monitoring. Identifying the party responsible for each aspect of fishway operation is critical for 
maintaining effective passage over the long term. Periodic performance evaluations should also be 
completed at each fishway to ensure that fish are moving efficiently through the project without 
excessive delays. 

 

 

Political Location: Watershed Location: 
 

 
 

Dam removal 
 

Primary Threat Addressed: Disturbance from dams that block species from spawning areas or other 
important habitat 

 

Specific Threat (IUCN Threat Levels): Natural system modifications / Dams & water management/use 
/ Dams (size unknown) 

 
Objective: 

Remove barriers to migration. 
 

General Strategy: 

When the opportunity presents itself, dam removals provide the best long term solution to 
reconnecting diadromous fish with their historical freshwater spawning habitat. Dam removal projects 
are challenging and they often stall without a dedicated project manager. Hiring and training staff to 
identify and facilitate dam removal projects will increase the number of projects that can be 
completed each year. Creating priority lists of dam removal projects for each species would also help 
focus resources on the projects with the most benefit as well as help generate funding. 

 

 

Political Location: Watershed Location: 
 

 
Map spawning habitat 

 

 
 

Objective: 

Map the spawning habitat used by anadromous fish in the Connecticut, Merrimack, and Coastal 
watersheds. 

 

General Strategy: 

While spawning adults are counted each spring in many New Hampshire Rivers, the exact location of 
actual spawning areas has yet to be mapped. The extent of suitable spawning habitat for alewives, 
blueback herring, sea lamprey, and American shad is not well known. This research would likely 
involve the use of radio telemetry and visual surveys during the spawning season. 

 

 

Political Location: Watershed Location: 
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Population assessment 
 

 
 

Objective: 

Assess the current and potential productivity of diadromous fish species in New Hampshire waters. 
 

General Strategy: 

Setting restoration goals for diadromous fish species is difficult without realistic targets for population 
recovery. Developing population models based on fecundity, extent and quality of habitat, and sources 
of mortality would help estimate the potential abundance of diadromous fish species under different 
management scenarios. This information would be useful to fisheries managers as they set stocking 
targets or prioritize restoration work. Understanding the potential abundance of diadromous fish 
populations would more clearly define successful restoration and put current population levels in 
perspective. 

 

 

Political Location: Watershed Location: 
 

 
Fish passage efficiency studies 

 

 
 

Objective: 

Investigate the factors that influence the use of fishways by blueback herring. 
 

General Strategy: 

Blueback herring have been observed accumulating in large numbers below a number of dams with 
fishways that are used by other diadromous fish species. Some have speculated that striped bass and 
other predatory species at the entrance of the fishways may be preventing passage. More research is 
needed to answer the question of why blueback herring appear less likely to use upstream fish passage 
facilities. 

 

 

Political Location: Watershed Location: 
 

 
Monitor fish passage 

 

 
 

Objective: 

Monitor upstream and downstream passage at dams. 
 

General Strategy: 

Monitor diadromous fish passage at dams with trained staff, video equipment or periodic sampling. 
Assess the efficiency of upstream and downstream passage facilities. Make recommendations for 
improving existing or proposed fish passage structures. 

 

 

Political Location: Watershed Location: 
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References, Data Sources and Authors 

 

Data Sources 

Literature reviews and historical records of fish passage at dams in New Hampshire and Massachusetts 
were used to identify distribution and habitat requirements. River herring management plans, fishway 
counts, and stocking records. 

 

Data Quality 

River herring returns are monitored at fishways on the Connecticut, Merrimack, and coastal rivers.The 
best data comes from coastal rivers where biologists periodically sample during the migration period to 
determine the relative abundance of alewives vs. blueback herring. Blueback herring and alewives are 
usually grouped as river herring in fishway counts. The two species are difficult to tell apart and 
hybridization does occur. Subsamples are taken on some coastal rivers, the lower Connecticut River, 
and more recently, the Merrimack River. Typical data collected includes species, age, sex, length, and 
weight. Fish count estimates vary widely in accuracy by site. They should be considered rough 
estimates useful in evaluating long term trends. 

 
2015 Authors: 

Matthew Carpenter, NHFG, Benjamin Nugent, NHFG 
 

2005 Authors: 
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