APPENDIX B. Fish Species Profiles

Alewife
(Alosa pseudoharengus)

Alewives are members of the herring family. As with all members of the herring
family, alewives spend the majority of their lives in the ocean. In the spring, adult
alewives move into freshwater, migrating up coastal rivers from North Carolina to
Newfoundland. Alewives spawn in lakes, ponds, and slow flowing backwaters of
rivers. In late summer and fall, juvenile alewives migrate downstream to the
ocean, where they will remain until sexual maturity in 3 to 5 years. Alewife
numbers have declined throughout their range to the point that the species is
currently a candidate for listing under the US Endangered Species Act. At normal
population levels, alewives are a source of prey for a wide range of species from
harbor seals in estuaries to chain pickerel in lakes and ponds.

Of the surveys included in this report, one alewife was recorded just downstream
of Packers Falls in Durham. This incidental capture occurred during a seine
survey targeting bridle shiners. NHFG has been working to restore river herring
to the Lamprey River since the fish ladder was built on the McCallen Dam in
Newmarket in the 1970s. Each year, alewives are transported from the fish
ladder to inaccessible spawning habitat upstream of the Wiswall Dam. Stocking
sites include Pawtuckaway Lake and Wadleigh Falls. Installation of a fish ladder
at the Wiswall Dam in 2011 was intended to provide access to many miles of
previously inaccessible spawning habitat. Alewives were observed passing
through the fishway by NHFGD biologists in the spring of 2012. Schools of
alewives were also observed downstream of the breached dam at Wadleigh
Falls. No alewives were observed passing above Wadleigh Falls. Future surveys
should be expected to show a seasonal increase in the presence of alewives in
the Lamprey River watershed.



American Eel
(Anguilla rostrata)

The American eel is the only catadromous species in New Hampshire waters.
Adult eels migrate from freshwater rivers throughout the Atlantic coast to their
spawning grounds in the Sargasso Sea. American eel larvae drift on ocean
currents back to the coast line, where they migrate up rivers as juvenile eels,
known as elvers. Juvenile eels have the ability to ascend obstacles that block
other fish species. They can work their way through cracks in dams and climb
vertical surfaces with only a trickle of water. However, dams and other barriers
have greatly reduced the distribution of eels, which were once present in nearly
all freshwater habitats that could be reached from the ocean. Hydropower
turbines are a major cause of mortality as the adult eels migrate downstream.
Female eels tend to migrate greater distances upstream than males, which
usually remain in estuarine habitat. Eels can remain in freshwater for over 20
years before migrating back to the ocean.

American eels are relatively widespread in the Lamprey River watershed,
although their abundance drops considerably upstream of the Wiswall Dam.
American eels were present at 23 0f 105 sites (22%) and accounted for 98
(2.3%) of the 4,226 fish counted in this survey. American eels can be difficult to
net in electrofishing surveys, so the actual abundance of American eels is likely
higher than what was recorded in this survey. However, eel abundance in the
upper Lamprey River and its tributaries is far below what one would expect in an
unfragmented river system. Over 67% of the eels counted were captured at the
survey site just downstream from the Wiswall Dam. A fish ladder and an elver
trap, monitored by NHFG biologists at the McCallenDam in Newmarket, improve
access to freshwater habitat for elvers in the spring until the fish ladder is closed



in early summer. The fish ladder built at the Wiswall Dam and the recent removal
of the Bunker Pond Dam should improve the accessibility of upstream habitat for
American eels in the future. Sites in this survey could potentially be revisited to
monitor trends in American eel distribution and abundance.

maximum length: 914mm
minimum length: 90 mm
average length: 334 mm

Figure B.1 1 Locations of survey sites where
American eels were recorded in the Lamprey River watershed.

Banded Sunfish
(Enneacanthus obesus)
NH Species of Concern
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Banded sunfish, New Hampshi r eds species]ilhabigondsanch f i s h
small streams along the Atlantic coastal plain from Florida to southern New

Hampshire. Although locally abundant in some watersheds, banded sunfish are

at the northern edge of their range in New Hampshire and their distribution

overlaps with some of the most rapidly developing parts of the state. Banded



sunfish are found in stands of submerged aquatic vegetation along the margins
of lakes, ponds, and slow flowing rivers. They are often surprisingly far upstream
in beaver ponds and wetland streams in the headwaters of a watershed. These
smaller streams might provide refuge from introduced predators like largemouth
bass. Banded sunfish are highly tolerant of acidic water. Little is known about the
life history of banded sunfish. Research on the breeding behavior, feeding habits,
population dynamics, and dispersal capabilities would be valuable for conserving
the species. Their dependence on aquatic vegetation in shallow water makes the
species vulnerable to the effects of shoreline development. Banded sunfish have
been used for mosquito control in the acidic swamps and cranberry bogs of
southeastern Massachusetts.

Banded sunfish were found at 15 of 105 sites (14%) in 7 of 9 subwatersheds.
They were often found in small headwater streams and ponds and they appeared
to survive in the variety of habitat conditions created by beavers. Although they
were usually found associated with aquatic vegetation, banded sunfish were also
found in shallow, sandy stream channels flowing through thick grassy meadows
that grew after a family of beavers abandoned their dam. The fish were relatively
uncommon at sites where they were found, accounting for just 1.3% (53) of the
total fish count (4,226). The largest number of banded sunfish counted at one
site was 13 in unnamed tributaries of the Little River and the Piscassic River.
Banded sunfish are likely more abundant than indicated by this survey. A seine
net would be a better method for assessing the status of banded sunfish in the
muddy, vegetated habitat which it prefers. The relatively undisturbed wetland
streams and beaver ponds in the Lamprey River watershed might be an
important refuge for banded sunfish in southeastern New Hampshire.

maximum length: 78 mm
minimum length: 37 mm
average length: 59 mm

Figure B.2 i Locations of survey sites where banded
sunfish were recorded in the Lamprey River watershed.



Black Crappie
(Pomoxis nigromaculatus)
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Black crappies are a species of sunfish native to the Mississippi drainage area.
They have been introduced to a number of New Hampshire water bodies. They
are popular with anglers as an excellent tasting panfish. Black crappies prefer
lakes, ponds, and large slow rivers with aquatic vegetation.

Black crappies are not usually captured during electrofishing surveys, but three
incidental records of black crappie from seine and dip net surveys targeting bridle
shiners or other species of concern occurred. These records are from a ponded
section of the Lamprey River in Raymond, the North River in Nottingham, and
upstream of the McCallen Dam in Newmarket. Black crappies in the North River
likely originated from a known population in Pawtuckaway Lake, which drains into
the North River from an outlet at the north end of the Lake. The population
upstream from the dam in Newmarket is popular with anglers, especially during
ice fishing season.

maximum length: 51 mm
minimum length: 38 mm
average length: 45 mm



Figure B.3 1 Locations of survey sites where black crappies
were recorded in the Lamprey River watershed.

Blacknose Dace
(Notropis heterolepis)

Blacknose dace are found in rocky streams with a moderate to swift current. Less
streamlined than their relative, the longnose dace, they take advantage of small
pools and slower flowing water along the margins of streams with a swift current.
They feed on a variety of invertebrates and algae. They are more common in
small headwater streams than in larger rivers. Often found associated with brook
trout, their higher temperature tolerance gives them a wider distribution
throughout New Hampshire. They are considered tolerant of pollution and habitat
alteration. Blacknose dace can be found in both disturbed and undisturbed
habitats.

Blacknose dace are surprisingly rare in the Lamprey River watershed, compared
to watersheds to the north and west where they are among the most common



species in rocky, headwater streams. Blacknose dace were found in four sites in
the Lamprey River watershed, one site in the Little River subwatershed and three
sites in the Lamprey River Headwaters subwatershed. Two of the sites had only
one individual. The largest number of blacknose dace (26) was recorded in
Hartford Brook. The second largest number (9) was recorded in the Little River.

maximum length - 93 mm
minimum length i 53 mm
average length i 90 mm

Figure B.4 i Locations of survey sites where blacknose
dace were recorded in the Lamprey River watershed.

Bluegill
(Lepomis macrochirus)




The bluegill is a species of sunfish that has been introduced into most water
bodies in New Hampshire and is now widespread. Bluegills inhabit ponds, lake
shores, or slow flowing rivers with aquatic vegetation. They are often found with
pumpkinseed sunfish. Bluegills thrive among thick aquatic vegetation where they
feed on invertebrates and small fish. Like other sunfish, they lay eggs in shallow
circular depressions, excavated by males, along the shoreline. Males
aggressively defend their nests. Bluegill females can lay up to 27,000 eggs and
they remain reproductively active as long as water temperatures are suitable,
which in some years can extend into late fall. Bluegills have a high tolerance for
warm water temperatures and are considered tolerant of pollution and habitat
alteration (Grabarkiewicz and Davis 2008).

Bluegill sunfish were captured at 9 of 105 sites (9%), three of which were seine
surveys. The bluegills captured in rivers or streams were found downstream of a
lake, pond or a slow moving section of river. The total number of bluegills
recorded was 34, which was 0.8% of the total fish count (4,226). The largest
number of bluegills caught at one site was 16 in the upper North River.

maximum length: 176 mm
minimum length: 39 mm
average length: 92 mm

Figure B.5 1 Locations of survey sites where bluegill
were recorded in the Lamprey River watershed.



Bridle Shiner
(Notropis bifrenatus)
NH Threatened
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The NH threatened bridle shiner is a small, short-lived species in the minnow
family. Once common in suitable habitat from Ontario to North Carolina along the
East Coast, bridle shiner populations have suffered significant declines over the
last few decades. Only one population of bridle shiners remains in Pennsylvania,
where the species was once considered abundant (Finger 2001).

Bridle shiners depend on communities of dense, submerged aquatic vegetation
for survival (Harrington 1946). This habitat can be found along the shorelines and
coves of lakes and ponds, the backwaters of larger rivers, and in slow flowing
streams. During every phase of their life cycle, bridle shiners use aquatic plants.
Spawning bridle shiners congregate in open spaces above dense stands of
aquatic plants such as milfoil (Myrophillum). Recently hatched juvenile bridle
shiners make use of nursery habitat found among aquatic vegetation with thick
foliage, including milfoil, coontail (Ceratophyllum), and stonewort Chara), that
grows lower in the water column. In the Lamprey River, bridle shiners were most
often observed among stands of floating heart (Nyphoides cordata) and
pondweed (Potemegeton). The presence of healthy aquatic plant communities is
critical to maintaining the populations of bridle shiners that inhabit the slow
moving sections of the Lamprey River in the Middle Lamprey River
subwatershed.

Despite an extensive survey effort, the New Hampshire Fish and Game
Department (NHFGD) documented bridle shiners at only 6 of 21 sites where they
were present in 1938 (Bailey 1938). The reasons for the apparent extirpations
from certain water bodies are not always clear and multiple causes are probable.
In some waterbodies, submerged aquatic vegetation has been reduced to just a
small fraction of the overall shoreline habitat. The loss of aquatic vegetation is a
problem common to lakes and ponds with increasing levels of shoreline
development (Radomski and Goeman 2001). Even marginal reductions in
aquatic vegetation can make bridle shiners more vulnerable to predators, both
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native and introduced, possibly reducing the population below the numbers
required for replacement. Bridle shiners are known to coexist with bass and other
introduced predators, like black crappie, in water bodies with intact shoreline
habitat (NHFGD unpublished data). Removal of aquatic vegetation, whether on a
small scale to create a beach or dock, or on a large scale, such as herbicide
treatments to control invasive aquatic plants or to maintain recreational boating
opportunities, will reduce the amount of habitat available to bridle shiners.

In some cases, bridle shiners have adapted to the impounded conditions
upstream of a small dam, culvert, or bridge. Drainage of this upstream habitat
may extirpate the local population of bridle shiners. Dam removal, culvert, or
bridge replacement should proceed with caution in bridle shiner habitat.
Sediment deposition upstream of the dam might have filled in the original
wetland, pond, or slow flowing stream habitat that the bridle shiners inhabited
before the construction of the dam or road. Rapid draining of the impoundment
might result in a narrow channel with riffle habitat that is unsuitable for bridle
shiners. Draw down of the impoundment should occur slowly to give aquatic
plants time to adjust to the new water level.

The Bunker Pond Dam, on the Lamprey River in Epping, was removed in 2011.
The bridle shiner population upstream of the dam is now restricted to a small
pool upstream of the Route 27 bridge and a short stretch of river just above the
old impoundment. Fortunately, a slow draw down in the spring of 2011 allowed
bridle shiners to adjust to the new water level. NHFGD biologists will monitor this
population to assess its ability to adapt to the new habitat conditions as the river
continues to adjust to the dam removal.

As visual foragers, bridle shiners are sensitive to water clarity and are, therefore,
susceptible to the effects of eutrophication and siltation (Harrington 1946).
Declines in water quality have been associated with urbanization, which has
been shown to alter fish communities (Weaver and Garman 1994).
Eutrophication has the combined effect of reducing visibility, altering aquatic
plant communities, and reducing oxygen levels. Bridle shiners are known to exist
in dark or tea colored water, yet they are unlikely to persist in areas with chronic
turbidity issues resulting from land use activities in the watershed or persistent
boat wakes. Naturally vegetated buffers, with a width of at least 15 m, should be
maintained along the shorelines of water bodies known to support bridle shiner
habitats (Desbonnet et al. 1994). Preventing nutrient and sediment loading into
bridle shiner habitat from fertilizers, failed septic systems, and stormwater runoff
throughout the contributing watershed is critical (Jennings et al. 2003). An
increased focus on water quality monitoring on the Lamprey River in the town of
Raymond, where bridle shiners occupy only a fraction of the available habitat,
might help identify changes in water quality that might be affecting aquatic habitat
in that reach.






