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A State of Maine biologist cradles an American shad collected downstream of the Brunswick Dam fishway. While
this fishway affords passage to other species, the design of the structure does not allow upstream migration of
shad to historical spawning areas. Photo: J. Bartlett.

efore environmental alteration and overfishing reached peak levels, the

Kennebec Estuary hosted annual diadromous fish migrations comprising

millions of individuals. These runs fed local people, contributed to local

economies, and provided nutrient and energy inputs into the estuary in ways that
scientists are only beginning to understand. Despite notable advances in restoration and
ongoing efforts toward that end, most fish runs persist only as fractions of their historical
abundance. What factors have hindered recovery of collapsed migratory fish populations?
How can our understanding of shifting environmental conditions and growing knowledge
of ecosystem function contribute to a more complete restoration?
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Introduction

The Kennebec and Androscoggin river complex was historically among the most important spawning anc
nursery habitats for diadromous fish in coastal New England (Taylor 1951; Squiers 1988; Bigelow and
Schroeder 1953). Shortnose sturg&oipénskrevirostrymitlantic sturgeon, American deiduilla
rostrajablueback herring, alewife, American shad, rainbow smelt, AtlanticSalmos@laand striped

bass were known to migrate through the system in great abundance (Lichter et al. 2006; Saunders et al.
2006) Sea lamprefétromyzon mayjtkantic tomcod\Microgadus tojneodl seaun brook trout

(Salvelinus fontipahls lessée n o wn me mb e r s sdiadrombus faukae Histoedal spavining

runs would have transported large quantities of nutrients and energy of marine origin far into the
Kennebec and Androscoggin Rivers and their tributaries, possibly influencing complex food web
processes (Durbin et al. 1979; Naiman et al. 2002). Consequently these runs, especially those of the rive
herring (i.e., blueback herring and alewife), may have had considerable influence on ecosystem function
and services; however, with environmental alteration and overfishing, most diadromous fish populations i
the Kennebec Estuary and across New England collapsed. Even with recent restoration successes, whic
include the removal of major dams such as the Edwards in Augusta, the functional role of affected fish
populations probably remains much diminished and in some cases entirely inconsequential. In the sectio
that follow we discuss species that represent the primary targets of restoration efforts, challenges to thos
efforts, and the implications of choosing restoration targets that may fall short of full recovery.

Species Accounts

The Sturgeons

Sturgeon were among the first fish species to be commercially harvested in the lower Kennebec. In 1628
Thomas Purchase, one of the first settlers of the region, began harvesting sturgeon and salmon at the be
of Pejepscot Falls in Brunswick for sale in foreign markets (Wheeler and Wheeler 1878). Declining
sturgeon populations in the Kennebec Estuary preceded the general pattern of decline observed along tf
northeastern seaboard (described in Gilbert 1989), perhaps as a result of patterns in this region of early
settlement, commercial fishing, and industry reliant on water power.

Atlantic sturgeon was thought to historically spawn in the Kennebec River between Augusta and
Waterville (Squiers 1988), but construction of the dam on the Kennebec River at Augusta in 1837 blocket
access to this spawning habitat. In 1849 approximately 160 tons of sturgeon were caught; two years latel
the fishery had largely collapsed (Atkins 1887). The delayed, but precipitous response to loss of spawnin
grounds and overexploitation was probably a re:
the North Atlantic can take up to 34 years (reviewed in Gilbert [1989]). Attempts to revive the commercial
fishery in the 1870s failed after some | imited
to commercial and functional extinction (Lichter et al. 2006). Increasingly poor water quality in the Kenne-
bec probably hindered sturgeon recovery, particularly Atlantic sturgeon, until improvements allowed the
remnant population to rebound (ASSRT 2007; L. Flagg, personal communication).

Shortnose Sturgeon

Shortnose sturgeon is a federally listed Endangered species that occurs throughout the estuarine comple
formed by the Kennebe&ndroscoggin, and Sheepscot Rivers (NMFS T9@83pecies was first
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Maine DMR Biologists haul a catch of shortnose sturgeon on tidal flats of the lower Kennebec Estuary. Photo: J. Bartlett.

granted federal protection by the USFWS in 1967 under the Endangered Species Preservation Act (32 FI
4001)and was later protected under the Federal Endangered Species Act in 1973 (Squiers and Smith 197
Shortnose sturgeon from the Kennebec Estuary complex are recognized by the National Marine Fisheries
Service (NMFS) as one of 19 distinct population segments (DPS) from 25 river systems located along the
east coast of North America ranging from the Saint John River in New Brunswick, Canada, to the St.
Johns River in Florida, U.S.A. (NMFS 1998).

Relatively longilved (> 60 years), shortnose sturgeon are slow to reach sexual ndatLsisa(8),
particularly in northern portions of their range (Dadswell et al. 1984; Bain et al. 2007). In the Androscoggi
River, adult shortnose sturgeon migrate from the lower estuary into fresh waters to spawn when water
temperatures reacB&°C (42.846.4 °F), usually in May (Dadswell et al. 1984). Spawning grounds include
on the Androscoggin River below the dam at Brunswick, on the Kennebec River near Gardiner, and
possibly in the Cathance River (NMFS 8&0&g)gs are laid in areas with high flows over gravel or rubble
bottoms (Dadswell et al. 1984; NMFS 1998). In most rivers juvenile shortnose sturgeon are often found
near the saltwatifreshwater interface, generally moving upstream during the spring and summer and
downstream in the fall and winter (NMFS 1998). Adults have been observed foraging at the entrance to
the Sasanoa River and in the Kennebec River below Bath (NV&S\e&¥08By, they also forage in the
tidal mud flats of Montsweag BaydgBppt salinity) (McCleave et al. 1977) and use tidal channels of vary-
ing depths, vegetation characteristics, and salid®@&pfd) (Squiers and Smith 1979; Squiers et al. 1981).
Overwintering areas have been identified in the
channel east of Swan Island (NMFS &003

Shortnose sturgeon have been thought to remain in their natal estuaries throughout their lives and
have not been observed to make the long offshore migrations required for genetic flow among estuaries
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(Dadswell et al. 1984; Kynard 1997; Bain et al. 2007). Based on analysis of mitochondrial DNA, shortnos:
sturgeon from the Kennebec River appear to be genetically distinct from sturgeon in 10 other river systen
along the east coast of North America (Walsch et al. 2001; Wirgin et al. 2005). These findings suggest th.
there may be little gene flow among adjacent populations of shortnose sturgeon, although capture of
Penobscetagged sturgeon in the Kennebec demonstrates some recruitment from systems outside of the
Kennebec Estuary (Fernandes 2008). If immigration of individuals from other systems is only incidental,
management of the species may require the maintenance or enhancement of populations within individuz
watersheds.

The Kennebec Estuaryod6s shortnose sturgeon po|
appears to be among the healthiest over its geographic range (Squiers et al. 1982; Dadswell et al. 1984,
NMFS 1998; Bain et al. 2007). Population estimates made by MDMR in the late 1970s and early 1980s
suggested that between 5,000 and 11,000 (mean 7,222) sturgeon inhabited the estuary (Squiers et al. 1¢
Early 1990s capture rates of shortnose sturgeon below the dam at Brunswick were the highest recorded
this sampling area, suggesting that the Androscoggin River population may have increased since it was |
surveyed over a decade earlier (Squiers et al. 1993; NMFS 1998).

Based on mid9th century landings, estimates of sturgeon numbers (not distinguished by species)
suggest that a total of over 10,000 individuals of all age classes used the Kennebec Estuary (KRRMP 19
a value close to the 1980s population estimate for shortnose sturgeon alone. Apparent increases in short
nose sturgeon abundance in the Kennebec Estuary may reflect improvements in water quality over the p:
20 years (Lichter et al. 2006) and, to a lesser extent, federal protection under the U.S. Endangered Speci
Act that prompted heightened management attention (L. Flagg, personal communication). Hudson River
shortnose sturgeon populations have increased more than 400% in the last 30 years, apparently in respa
to improved water quality and protection measures afforded by the Endangered Species Act (Bain et al.
2007). The shortnose sturgeon is currently undergoing an NMFS status review slate for completion this
year.

In the northeastern United States, dams are believed to have restricted upstream movements of
shortnose sturgeon in most rivers inhabited by the species (Kynard 1997). The location of dams in the
Kennebec Estuary potentially facilitated recovery of shortnose sturgeon in this system. The first dam on
the Androscoggin River at Brunswick was built in 1753 and since 1815 there has been a permanent dam
that site (Lichter et al. 2006). Before the dams were constructed, however, a series of falls already restric
upstream movement of shortnose sturgeon. The first dam on the Kennebec River was built at Augusta in
1837 (Lichter et al. 2006), but spawning downstream of that site has been observed. Consequently,
relatively uninterrupted access to some spawning grounds has preserved persistent native populations al
apparently benefited shortnose sturgeon recovery efforts.

Atlantic Sturgeon

In contrast to shortnose sturgeon, adult Atlantic sturgeon spend most of their lives in the ocean, returning
to freshwaters evergdlyears to spawn (Dadswell 2006; ASSRT 2007). Spawning migrations for northern
populations typically begin in the late spring and early summer (Bigelow and Schroeder 1953; Squiers et
1981 ASSRT 2007) and spawning is thought to occur between toé-tiedadnd fall line of large coastal

rivers in relatively deep water (> 10 m or 33 ft) over hard substrates (Gilbert 1989; ASSRT 2007). After
hatching, larvae move downstream toward more saline portions of the estuary. Juvenile Atlantic sturgeon
typically remain in the mesohalird@%ppt salinity) region of an estuary &r2lyears (Dadswell 2006;

ASSRT 2007). Subadults ultimately move to coastal waters where they often undertake long migrations,
mixing with sturgeon from other rivers before returning as adults to their natal estuaries to spawn
(Dadswell 2008SSRT 2007). Atlantic sturgeon in northern populations typically taked3dmpek8's
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to become reproductively mature, significantly longer than the shortnose sturgeon (reviewed in Gilbert
1989).

The Atlantic sturgeon is currently considered a candidate species for listing as threatened or
endangered under the Endangered Species Act and is listed as a species of concern by the NMFS (NOA
200®&). Atlantic sturgeon from the Kennebec Estuary have recently been recommended for inclusion in a
Gulf of Maine DPS by the NMFS Atlantic Sturgeon Status Review Team (ASSRT 2007). The proposed
Gulf of Maine Atlantic sturgeon DPS extends from the Merrimack River in Massachusetts to the
Penobscot River. Most subpopulations associated with distinct rivers within each DPS also appear to be
genetically isolated, suggesting strong bressigiriglelity among reproductive adults (ASSRT 2007).
Currently all states and the NMFS have enacted bans on the harvest and possession of Atlantic sturgeor
(ASPRT 2006). In 1998 the Atlantic States Marine Fisheries Commission (ASMFC) et tgsha 20
ban on the harvest of Atlantic sturgeon in order to promote the recovery of depleted stocks (ASMFC
1998).

By the midl9th century, at which time estimates put sturgeon of both species combined at 10,000
individuals (KRRMP 1993), sturgeon populations in the Kennebec Estuary had already been harvested
commercially for over 200 years (Wheeler and Wheeler 1878). While no eggs, larvae, or young of the ye:
Atlantic sturgeon have been found in the Kennebec Estuary within the last 15 years, the presence of ripe
adult male and female sturgeon near thedf¢mi® and the presence of subadults in the lower estuary
and the tributaries of Merrymeeting Bay suggest that a spawning population persists (ASSRT 2007). Acc
to historical Atlantic sturgeon spawning areas does not appear to be restricted in the Kennebec,
Androscoggin, and Sheepscot Rivers, but whether spawning occurs at all of these sites is unknown (ASS
2007).

Current threats to both Atlantic and shortnose sturgeon conservation in the Kennebec Estuary
include habitat disturbance and uptake of persistent toxic contaminants (ASSRT 2007). Given the long lif
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Survivors of a perilous journey that began in the Sargasso Sea, juvenile eels mass at the base of a derelict dam in an attempt to
gain upstream access. Photo: T. Watts.
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span of sturgeon, and the amount of time required to achieve reproductive maturity, these species are
particularly vulnerable to accumulation of toxic contaminants associated with repilesatipmental
impairment. Sturgeon in the Kennebec Estuary may also experience habitat alteration and direct mortality
associated with dredging operations (NMFS2R08-S 2008 ASSRT 2007). Detailed studies focusing

on seasonal movements, reseuseepatterns, and habitat requisites of sturgeon are required to more fully
characterize their sensitivity to habitat alterations (ASSRT 2007). Likewise, toxicological studies would he
assess whether exposure to persistent bioaccumulative contaminants represents an important hindrance
recovery efforts.

American Eel

American eels have a broad geographic range (southern Greenland to northern South America) in additic
to a unique life histoWSFWS 2007Adult eels spawn in the Sargasso Sea of the North Atlantic Ocean
during the winter and early spring (MDMR 1996), after which they presumably die, though this has never
been documented (USFW®20Fertilized eggs hatch and develop into larval eels called leptocephali that
are carried along ocean currents until they reach waters near the continental shelf . Once at the shelf, lar

eels undergo a metamorphosis, their bodies
transforming into the characteristicliel shape

(Bigelow and Schroeder 19&83)mmonly referred

400,0004- to as o0glass eel sdé becaus
transparent, these juvenile eels arrive in coastal

waters during the winter and spring (MDMR 1996)

500,000+

300,000+

American eel landings
(pounds)

200,000 in great numbers, though densities can vary widely
from year to year (USFWS 2007). With some
100,000 . growth and pigmentation, glass eels progress to the
ol : . ' “‘M\'ﬁ"‘ ere_r stage. The_se juveniles use a wide vari(_aty of
1920 1940 1960 1980 2000 habitats depending on how far upstream their

movements extend (Bigelow and Schroeder 1953;

USFWS 2007). American eels may spend 30 or

Figure 4 -1. American eel landings for the state of Maine, 1914i more years in their juvenile habitats (Jessop 1987)

2007. Gaps in the graph represent years for which no landings i i i

data were available. Data are from MDMR (1996, 2008a, 2008b). dunng which time SUbadUIt.S are.loca"y (eferred to
as yellow eels. The sex of juvenile eels is not

determined until they are somewhere between 3

_ 25,000~ and 24 years of age (Oliveira and McCleave 2000),
§ during which a second metamorphosis called
3 20.000- il veringé6 occdalperiadur i ng
= 15.000 which prepares the eels for their long migration to
g, ’ the Sargasso Sea to spawn (USFWS 2007).
T 10,000+ An important food for Native Americans and
2 early European settlers (Atkins 1887; MDMR
g =000 1996), eels were historically caught using weirs and
= 0 : i : , pots during the autumnal seaward migration

1970 1980 1990 2000 2010 (MDMR 1996). Winter harvests relied on spearing

Figure 4-2. Maine elver landings, 1977i 2007. Data from 1977 eels throu_gh holes in the ice to Capture eels that
and 1978 are estimates compiled by the National Marine burrowed into muddy substrates (MDMR 1996).

Fisheries Service and MDMR before formal data were collected The eel fishery in Maine traditiona”y targeted silver
for elver landings in 1994. Restrictions were placed on elver

harvest beginning in 1999 (USFWS 2007). Adapted from MDMR stage and younger (yellow) eels (MDMR 1996). In
(1996) and MDMR (2008a).
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1912, 181.4 mt (400,000 lbs) of eels at the yellow and silver stages were harvested in Maine (MDMR 19¢
In more recent decades the harvest of yellow and silver stage edl} (Eaket in 1976 at 86.6 mt

(191,025 Ibs) (MDMR 2G#8In 2007, preliminary data suggest that 3.0 mt (6,532 Ibs) of yellow and silver
eels, valued at roughly $20,000 ($7.76/kg or $3.53/Ib), were harvested in the state of Maine (MDMR
2008)).

During the 1970s (Fig:2} and again in the early 1990s large numbers of elvers were harvested in
Maine to provide the raw product for a lucrative Asian market that relies on the purchase of early juvenile
eels for grovout to adult size classes (MDMR 1996). Total elver harvests for the state in 1977 and 1978
were estimated to be 10.3 mt (22,600 Ibs) and 7.6 mt (16,645 Ibs), respectively (MDMR 1996). In 1995, 7
mt (16,599 Ibs) of elvers valued at $3.82 million ($506.55/kg or $230.25/Ib) were harvested in Maine
(MDMR 1996). Some 20 years after the initial boom in the elver fishery, the state of Maine enacted
legislation to limit harvests of glass eels and elvers by reducing the length of the fishing season and placi
restrictions on fishing gear, fishing locations, and entry into the fishery (USFWS 2007). Preliminary data
suggest that in 2007 1.7 mt (3,739 Ibs) of elvers valued at about $1.3 million ($757.59/kg or $344.36/Ib)
were harvested in Maine (MDMR Z2§)0Bcological concerns associated with this fishery include the
potential for unsustainable bycatch of other species (smelt, alewife, trout, and salmon) that use the same
small tributaries as elvers. Of course, the-t@nortincentive for overharvest is also a concern, given the
landed value of elvers.

Some fraction of the juvenile eel population remains entirely in estuarine environments (USFWS
2007), where high primary productivity allows eels to grow faster and reproduce at younger ages (USFW.
2007). Apart from the experience of harvesters, little is known about American eel habitat use in the
Kennebec Estuary. In surveys of the Kennebec and Androscoggin Rivers above Merrymeeting Bay, Yode
and colleagues (2006) found that American eels were most numerous on the Androscoggin River below
the dam at Brunswick (175 individuals per km, or 282 per mi) and on the Kennebec River between Water
ville and Augusta. In the Kennebec River upstream of the Lockwood Dam the abundance of American
eels decreased to less than 100 per km, or 161 per mi (Yoder et al. 2006). On the Androscoggin River fe
American eels were collected above LewAgibarn and none were collected above the Gulf Island Dam
(Yoder et al. 2006). On the Kennebec River, American eels have been found as far upstream as Wyman
Dam near Bingham (USFWS 2007).

Elvers have some ability to scale obstacles and can also exchange oxygen across their moistened s
which facilitates climbing over or around barriers (USFWS 2007). Thus, unlike the case of other migraton
fish, dams without formal fish passage do not always represent insurmountable barriers to upstream eel
migrations (Yoder et al. 2006; USFWS 2007), and despite the presence of apparent barriers, eels often
remain widely distributed throughout watersheds (Jacobs et al. 2004). Some barriers represent more of a
impediment to upstream migration than others. On the Androscoggin River there are 12 dams between
Merrymeeting Bay and Rumford Falls, which was believed to be the upstream limit of American eels in th
Androscoggin watershed (MDMR and MDEP 2008). Although there is no specific design provision for
upstream eel passage at the most seaward dam on the Androscoggin (Brunswick), some limited elver
migration may yet occur (Yoder et al. 2006). Pdopdsehanges to the Brunswick Dam allowing eel
passage would require reopening the Federal Energy Regulatory Commission (FERC) license for the dar
which currently expires in 2026 (MDMR and MDEP 2008). On the Little Androscoggin River there are an
additional five licensed hydropower projects that block access to traditional diadromous fish habitats. In
the Kennebec River prior to 1999 there were 23 dams within the historical range of the American eel in th
watershed (MDMR and MDEP 2008). The Edwards Dam at Augusta, the Madison Electric Works Dam,
and the Fort Halifax Dam have since been removed (Hickey 2008; MDMR and MDEP 2008). As of 2007,
upstream eel passage had been installed on 9 of the remaining 20 dams (MDMR and MDEP 2008).
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Within hours of reaching their spawning grounds, river herring negotiate the last few miles of
tea-colored waters in this shallow tributary to the Kennebec Estuary. Photo: Slade Moore.

Alewife and Blueback Herring

Alewife and blueback herring, often referred to collectively as river heoaogy ¢o the coastal waters

of eastern North America. Historically, alewife ranged from South Carolina to Labrador, Nova Scotia and
Northeastern Newfoundland (ASMFC 2008). Blueback herring range from Nova Scotia and New
Brunswick to Florida (ASMFC 2008). In Maine, both adult alewife and blueback herring enter coastal
rivers between May and early June to spawn (MDM&).2888ugh both species migrate upstream to
spawn, alewife tend to reproduce in ponds, lakes, afd®lovg rivers, whereas blueback herring

typically spawn in rivers and streams with more current (MDMRABEE-C 2008Adults of these

species often spawn multiple times, with some individuals making spawning migrations as many as sevel
to eight times during a lifetime (Jessop et al. 1983; Richkus and DiNardo 1984). Both alewife and blueba
herring eggs hatch in a matter of days after fertilization (ASMFC 2008) and most juveniles begin migratin
downstream during their first summer and fall for their offshore movement (ASMFC 2008). However, in
northern populations, some juveniles spend their first winters close to the mouth of tivatrsatal

(Marcy 1969F-emales may take up to 5 years to mature, whereas males often matudd gadies) (3

though at a smaller size (ASMFC 2008; MDMR)2008

Maine rivers historically supported blueback and alewife spawning runs of impressive magnitude
(Saunders et al. 2006). In the lower Kennebec and Androscoggin Rivers, these species were captured in
fishing weirs (Foster and Atkins 1869), dip nets, seines, drift nets and set nets (MRMR20@&rly
19th century on the Kennebec River near Clinton, up to 1.2 million individuals were harvested annually
(Foster and Atkins 1869). Harvested primarily for human consumption in the 19th century (MDMR
2008), alewife and blueback herring were either consumed fresh or preserved by smoking, salting or pick
ling (ASMFC 2008). During the 20th century, food markets for river herring declined, though demand
grew for its use as fish meal, as a pet food ingredient, and as bait for commercial and sport fishing (Fay €
al. 1983; MDMR 2008
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Figure 4 -3. Maine alewife and blueback herring landings, 19501 2007. As landings continued to decline,
progressively more stringent closure periods were implemented to allow passage to spawning habitats
(MDMR 2008c).

Before the widespread construction of dams, blueback and alewife migrated as far as 191 km (119 n
up the Kennebec River (Atkins 1887). The construction of dams during the 19th century on the Kennebec
River at Augusta and on the Androscoggin River at Brunswick probably restricted access to much of the
upstream spawning habitat. However, there was apparently adequate spawning habitat below these dam
the vicinity of Merrymeeting Bay to allow Kennebec Estuary fisheries to persist (Foster and Atkins 1869).
Increasing industrial and municipal pollution in the early ttOthid¢entury caused these runs to become
commercially extinct, but water pollution abatement in the mid 1970s, coupledavithtrinag
stocking and improved fish passage, greatly enhanced these runs (L. Flagg, personal communication).

In recent years, commercial landings of blueback and alewife have fallen at both local and regional
scales. Massachusetts, Rhode Island, Connecticut, Virginia, and North Carolina have closed their fisherie
presumably in response to declining stocks (ASMFC 2008). Maine harvests contributed an average of up
61% of the total U.S. landings between 2003 and 2007 (ASMFC 2008). Total Maine landings in 2007 wer
336.1 mt (740,900 Ibs), a notable decline from the 1950s, when landings peaked at 2086.5 mt (4.6 millior
Ibs) (Fig. 8; ASMFC 2008; MDMR 20§8/DMR 200§ . Mai neds fishery i s ma
municipalities that have been granted harvesting rights (MDMRR&@BNing in the 1960s, local fish-
eries were closed during the run for one to three days each week to allow passage of fish to spawning
habitats; since 1995 fisheries have been closed for 72 hours each week of the run (DMR 2008

Currently, MDMR restoration efforts for blueback herring and alewife in the Kennebec River water-
shed are focused oneastablishing access to traditional spawning grounds and on attaining annual
production in the river segment above Augusta of 6 million individuals (MDMR 2004). Much progress has
been made toward providing upstream access in the Sebasticook River basin, one of the major tributarie:
of the Kennebec River (MDMR 2007). In 2006, upstream anadromous fish passage was added to the
Benton Falls and Burnham hydroelectric projects on the Sebasticook River. Combined with the removal ¢
the Fort Halifax Dam in 2008, this means that anadromous fish have access to nearly 100% of the riverin
and 43% of lacustrine habitat historically available in this drainage, creating the largest spawning and nur

54 Chapter 4: Diadromous Fish



&

KEN,,

9Ec Es

v

The Kennebec Estuary: Restoration Challenges and Opportunities

v
Auv®

LAND TRUST

Figure 4-4. Alewife and blueback herring passage at the Brunswick Dam on the Androscoggin River, 198372007, and
statewide landings during the same period. Data are compiled from Rushton et al. (1990); Brown (2003, 2004); Brown and
Valliere (2005); Brown et al. (2006); MDMR (2008c).

ery habitat for alewife in the state (MDMR 2007). On the mainstem of the Kennebec Riaad a trap

truck project for blueback and alewife became operational at the Lockwood Dam in 2006 (MDMR 2007).

In 2007, 3,448 adult individuals were captured and trucked upstream to stock Wesserunsett Lake and the
Kennebec River at Fairfield (MDMR 2007). Between 4 May and 14 June 2008, 93,775 adult river herring

were captured at the Lockwood facility (MDMR @008

Some degree of fish passage on the Androscoggin River at Brunswick was reestablished in 1983 wt
a fish ladder was installed during construction of a new hydroelectric project at that site (Flagg 1988;
Rushton et al. 1990). Between 1983 and 2007, 1,046,053 blueback and alewife passed through that facil
The number of fish using the fish ladder has varied considerably in the last 24 years with passage peakin
at 100,895 individuals in 1989 and 113,686 in 20044}-iBetween 1993 and 2001 passage was
generally low, averaging 14,866 (ranged320Q2) fish per year (Rushton et al. 1990; Brown 2003, 2004;
Brown and Valliere 2005; Brown et al. 2006; MDMR)2808vife that ascend the Brunswick fishway
are trapped and distributed into otherwise inaccessible habitats blocked by upstream dams (Brown et al.
2006). The decline in passage at the Brunswick Dam during the 1990s is thought to have been related to
the loss of landowner permission to access most upstream alewife stocking haditéh(Hgyaivn,
MDMR, personal communication). Currently, only about 35% of the available upstream alewife habitat in
the Androscoggin River basin is stocked (M. Brown, personal communication). However, young of the
year alewife have been observed below the town of Durham suggesting thainitieutckprocess at
the Brunswick Dam is resulting in some upstream recruitment (Yoder et al. 2006). The notably sharp de-
cline in passage in 2005 was thought to have been related to high river flows that prevented alewife from
climbing or finding the downstream access to the fish ladderdFHiyl.8Brown, personal
communication).
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