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Dear Dr. Zydlewski:

Enclosed is NOAA's National Marine Fisheries Service (NMFS) biological opinion (Opinion),
issued under Section 7(a)(2) of the Endangered Species Act (ESA), concerning research to be
carried out by the U.S. Geological Survey (USGS) on sea run brook trout populations in Cove
Brook, Maine. This Opinion is based on the USGS's November 21,2007 Biological Assessment
(BA), correspondence between USGS and NMFS, and other sources of information. The
Opinion concludes that the proposed sea run brook trout research project in Cove Brook may
adversely affect, but is not likely to j eopardi ze the continued existence of the endangered Gulf of
Maine Distinct Population Segment (GOM DPS) of Atlantic salmon (Salmo salar).

As required by Section 7(b)(4) of the ESA, an incidental take statement (ITS) prepared by NMFS
is provided with the Opinion. The ITS exempts the incidental taking of 22 juvenile Atlantic
salmon annually (no more than one of which may be lethal) from interactions with the proposed
research, while specifying reasonable and prudent measures and implementing terms and
conditions necessary to minimize the impact of these activities on Atlantic salmon. This level of
take accounts for Atlantic salmon captured, injured or killed during research activities in Cove
Brook. This take level was estimated based on the likelihood of the presence of Atlantic salmon
in the action area during the time period proposed for the research activities. Monitoring that is
required by the ITS will continue to supply information on the level of take resulting from the
proposed action. No take of any adult Atlantic salmon is exempted by the ITS.

Section 7(aX1) of the ESA directs Federal agencies to utilize their authorities to further the
purposes of the ESA by carrying out conseryation programs for the benefit of endangered and
threatened species. Conservation recommendations are discretionary agency activities to
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minimize or avoid adverse effects of a proposed action on listed species or critical habitat, to



help implement recovery plans, or to develop information. To further reduce adverse effects of
the proposed project, NMFS does provide a conservation recommendation for endangered
Atlantic salmon. While this recommendation is discretionary, NFMS strongly urges the USGS
to carry out this program.

This Opinion concludes consultation for USGS's proposed research project in Cove Brook.
Reinitiation of this consultation is required if: (1) the amount of taking specified in the ITS is
exceeded; (2) new information reveals effects of these actions that may affect listed species or
critical habitat in a manner or to an extent not previously considered; (3) project activities are
subsequently modified in a manner that causes an effect to the listed species that was not
considered in this biological opinion; or (4) a new species is listed or critical habitat designated
that may be affected by the identified actions.

We look forward to continuing to work cooperatively with your agency to conserve NOAA trust
resources in Maine. Please contact Jeff Murphy of my staff at (207) 866-7379 or by e-mail
(J eff, Murphv@no aa. gov) for any questions involving thi s consultation.

Sincerely,

';'5#-'Af(-àP
Patricia A. Kurkul
Regional Administrator

Cc: Collins - GCNE
Colligan, Pruden - F^IER3
Scott - F/|{ER4
V/. Mahaney - USFWS
Dube - MASC
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INTRODUCTION

us Geological survey, Maine cooperative Fish and wildlife
Research Unit

Research on brook trout in Cove Brook, Maine
F/NER/2O07/07645

This constitutes the biological opinion (Opinion) ofNOAA's National Marine Fisheries Service
(NMFS) on the effects of research proposed by the US Geological Survey (USGS), Maine
Cooperative Fish and Wildlife Research Unit, on anadromous brook troui populations in Cove
Brook, Maine on threatened and endangered species in accordance with Section 7 of the
Endangered Species Act (ESA), as amended (1ó U.S.C. 1531 et seq.). Cove Brook, which is a
tributary of the lower Penobscot River, occurs within the geographic range of the Gulf of Maine
(GOM) Distinct Population Segment (DPS) of Atlantic salmon (Salmo sátar¡. This Opinion is
based on information provided in the USGS' November 21, 2007 consultation initiatión package
and additional information provided by the USGS. A complete administrative record of this
consultation will be kept at the NMFS Northeast Regional Office. Formal consultation was
initiated on December 20,2007.

CONSULTATION HISTORY

October I I, 2007 - USGS initiated informal consultation with NMFS conceming plans to
conduct research on brook trout in Cove Brook. NMFS advised USGS that a formal consultation
under Section 7 of the ESA would be needed to assess the effects of the project on listed Atlantic
salmon.

November 21, 2007 - NMFS received a letter from USGS requesting initiation of formal Section
7 consultation for the proposed brook trout research project in Cove-Brook. The November 21,
2007 letter contained a Biological Assessment prepared by USGS concerning the effects of the
research project on listed Atlantic salmon. As the submission from USGS cõntained all of the
information necessary to conduct Section 7 consultation, the date that the letter was received
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(November 26,2007) serves as the date of initiation of consultation.

December 20, 2007 - NMFS files a letter with USGS acknowledging that all information
required to initiate form Section 7 consultation has been received and formal consultation will be
concluded by April 4,2008.

January 28, 2007 - In an electronic message to NMFS, USGS clarifies that the study period for
Cove Brook will be approximately 25 years.

DESCRIPTION OF THE PROPOSED ACTION

USGS proposes a long-term study (-25 years) of anadromous brook trout (Salvelinus þntinalis)
populations in Cove Brook, a tributary to the lower Penobscot River. Historicall¡ -ány coastal
Maine streams supported anadromous runs of brook trout. Anadromous populations of brook
trout appear to have declined precipitously throughout their historic range in Maine. However,
the presence or absence of anadromous brook trout is largely unknown for most Maine waters.
Cove Brook is known to have historically supported anadromous brook trout. USGS proposes to
conduct research in Cove Brook to collect data on anadromous brook trout populations
including: presence/absence; abundance; survival rates; recruitment; and movement
characteristics.

According to USGS, a number of factors make Cove Brook an ideal study area for the proposed
anadromous brook trout study. First, Cove Brook has historically supported anadromous brook
trout and current data suggest populations remain today. Secondly, site logistics support the
selection of Cove Brook for the study including: 1) proximity to the University of Maine; 2) a
manageable size that allows the full width of the system to be monitored with single pIT
antennas; 3) cooperative land owners where the proposed PIT installation sites will be located; 4)
existing mapping and habitat surveys; and 5) the ability to coordinate with Maine Department of
Marine Resources, Bureau of Sea-Run Fisheries and Habitat (MDMR) electrofishirrg .o*"yr.
Lastl¡ an active watershed council supports the work and has offered to provide volunteers.

Approach
To collect data concerning anadromous brook trout populations in Cove Brook, USGS proposes
the following specific activities for the study period:

o Conduct annual basin-wide electrofishing surveys in Cove Brook during spring (March-
May) and late-summer (August-September) to collect data on brook trout populations;

o Installation and maintenance of stationary Passive Integrated Transponders (pIT) affays;
and,

o PIT pack surveys at one month intervals annually to track brook trout movements.

B asin-Wide E lectrofis hing Surveys
Multiple pass electrofishing surveys will be completed throughout the entirety of Cove Brook
twice yearly, March-May and August-September. This is estimated to require the activity of
three to five individuals wading in the brook using electrofishing equipment to collect brook



trout' Block nets will be set up at 40 mintervals. These areas will be electrofished at least once
(but up to three times) to assess fish density. Electrofishing will be applied to maintain power
densities sufficient to generate electrotaxis in targeted fish. MinimuÅ settings will be estimated

responses of fish prior to changing
and pulse width. During sampling

nned n sh -ti i:äffi äïl",:'ffi ff"f i:.,
and removed from the field as rapidly as possible. All brook trout ôaptured duiìng electrofishing
surveys will be aesthesized, measured (total length), weighed, taggeùwith a passive lntegrated
Transponder (PIT) tag, andreleased alive. USGS will inòorporate appropriate disinfection
protocols for all gear that comes in contact with Cove Brook consistènt with MDMR guidelines
to prevent disease transmission. USGS will also follow MDMR electrofishing and tranaUng
protocols to minimize harm to fish.

Pas s ive Integrated Transponders (p IT) Te I emetry
Fisheries biologists use various marking techniques to investigate movement patterns, fish
growth, and other life history characteristics (Parker et al. 199-0). Most of these techniques (e.g.,
fin clips, freeze branding, coded wire tagging, and paint marksj lack the important feature of
individual identification or have a limited longevit ic tags). pIT tags

fe, are relatively
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on growth and

PIT tags consist of around a ferrite core which generates electricity as it
passes through the field of a matched antenna; tñir nu field is the power
source for the tag. is programmed with a unique alphanumeric
identification code' Once in the EM field of an antenna, the tag disrupts the field to transmit the
code to the transceiver. The code can then be logged to a computer with the time and date of
detection. PIT tags to be used in the brook trout study will most likely be Destron-Fearing 134.2
kHz FDX tags.

Field applications of PIT tags have generally relied on physically recapturing tagged fish and
placing the fish(tag) next to a hand-held antenna. A tag must be close, typiãrrj within I m
(Gibbons and Andrews 2004, Hill et al. 2005), to an antenna for decoáirË. vr*v innovative

Letcher 2004; Zydlewski etal.2005; Sigourneyet al. 2005) and
2000; Bell et al.200l; Letcher et aI,2002) studies have

Successes using PIT tags in semi-natural systems have been achieved despite the restriction of
tag and antenna proximity' For example, fish passage has been monitoreå at hydro-electric
facilities where fish can be directed through small orifices equipped with antennas (e.g., Castro-
Santos et al. 1996; Giorgi et al, 7997, Prentice et al. 1990 a&b). Because constrictions and
orifices are known to alter natural behavior (Gowans eL al. 1999) similarly-sized constrictions in
fully natural systems may limit a biologist's ability to characterize naturai -o,rr-.nts. There are
a few examples of successful field applications of continuous PIT tag monitoring (e.g.,



Zydlewski et' al.200l; Ibbotson et aL.2004; Zydlewski et al., submitted). Use of a pIT pack
(mobile detector; Hill et a1.,2006) is an effective method to locate tagged fish within a stream.
This equipment, used much like an electrofisher (but without strocting the fish.) has been
developed to monitor locations of individual fish within a stream.

USGS proposes to install stationary PIT antenna arays at up to four sites in Cove Brook, with
one being installed low in the system (but above tidal influence) and the rest at upstream
locations' lnstallation of multiple antennas (serially) provides information on whether a detected
fish is moving upstream or downstream. The antennas will be constructed as open coil inductor
loops with PVC-coated multi-strand wire strung through PVC pipe, Each antenna is connected

kHz electromagnetic energizing signal through the
ycle marine batteries which are replaced with fresh
d ifavailable). The readers and batteries are

contained within a weather-proof box located outside of the immediate flood zone of the creek.

Pass through antennas will be installed so that the bottom of the antennas are flush with the
substrate and therefore do not negatively impact fish passage. Altematively, antennas can be
installed as "pass-by'', where the loop is installed flat on thè substrate withóut obstructing fish
passage. Either installation will require the activity of several individuals in the stream for less
than 1 day to install the antennas. Movement oi substrate and walking in the stream represent the
extent of disturbance during this process. Maintenance and testing of the antennas will also
require walking into the stream on regular intervals (at least weekly).

PIT Pack Surveys
PIT pack surveys will be conducted at one month intervals throughout the year (as conditions
allow)' This will involve one to two people walking through the entirely oittr" stream carrying abacþack unit to detect PIT tagged brook trout. Efforts will be taken to minimize disturbance of
fish (a necessity of the process) and habitat.

Action Area
The action area is defined in 50 CFR 402.02 as "all areas to be affected directly or indirectly by
the Federal action and not merely the immedi are areainvolved in the action.,, îhe Action Area
for this consultation encompasses the entirely of Cove Brook, from its confluence with the
Penobscot River to its head waters. This represents approximately 12 riverkilometers.

STATUS OF' AFFECTED SPECIES
The Status of the Species section presents biological information relevant to formulating this
opinion and documents the effects of all past human and natural activities that have led to the
current status ofthe species throughout its range.

Federally-listed species known to occur in Cove Brook include the GOM DpS of Atlantic
salmon. While listed shortnose sturgeon (Acipenser brevirostrum) areknown to occur in the
Penobscot River, due to the lack of suitable habitat in cove Brook they are not expected to occur
in the action area' Therefore, shortnose sturgeon will not be considered fuither in this
consultation.



Gulf of Maine DPS of Atlantic salmon
The GOM DPS of anadromous Atlantic salmon was listed by the USFWS and NMFS
(collectively, the Services) as an endangered species on November 17,2000 (65 FR 69459). The
GOM DPS encompasses all naturally reproducing remnant populations of Atiantic salmon
downstream of the former Edwards Dam site on the Kennebec River northward to the mouth of
the St. Croix River. To date, the Services have determined that these populations are found in
the Dennys, East Machias, Machias, Pleasant, Narraguagus, Ducktrap, and Sheepscot Rivers,
Kenduskeag Stream, and Cove Brook. The GOM DPS includes naturally reproducing Atlantic
salmon in the Penobscot River downstream of the former Bangor Dam. fne USFWS, GOM
DPS river-specific hatchery-reared fish are also included as part of the listed entity. Critical
habitat has not been designated for this species.

In the final rule listing the GOM DPS of Atlantic salmon, the Services deferred a determination
of inclusion of fish that inhabit the main stem and tributaries of the penobscot River above the
site of the former Bangor Dam (65 FR 69464). The deferred decision reflected a need for further
analysis of scientific information, including a detailed genetic charactenzation of the penobscot
population' In June, 2006, a new status review of additional Atlantic salmon populations,
including the upper Penobscot River population, was completed by a Biologióal Review Team
led by NMFS (Faye et aL.2006). Although the 2000 listing of Atlantic salrnon did not include
populations in the Penobscot River above the former site of the Bangor Dam, the recently
completed status review of additional Atlantic salmon populations indicates that the mainstem
Penobscot River population of Atlantic salmon are closely related to the GOM DpS (Fay et al.
2006). The BRT also concluded that Atlantic salmon populations in the Kennebec River
upstream of the former Edwards Dam and Androscoggin River are also closely related to the
GOM DPS' NMFS is currently considering the information presented in the new Status Review
and excepts that a proposed rule concerning Atlantic salmon originating from above the former
Bangor Dam will be published in the summer of 2008. If ESA protections are proposed for these
populations of Atlantic salmon, then USGS may need to reinitiate Section 7 consultation with
NMFS.

Atlantic Salmon Life History
The Atlantic salmon is an anadromous fish species that spends most of its adult life in the ocean
but returns to freshwater to reproduce. The Atlantic salmon is native to the basin of the North
Atlantic Ocean, from the Arctic Circle to Portugal in the eastern Atlantic, from Iceland and
southern Greenland, and from the Ungava region of northern Quebec south to the Connecticut
River (Scott and Crossman 1973). In the United States, Atlantic salmon historically ranged from
Maine south to Long Island Sound. However, the Central New England and Long Island Sound
DPSs have been extirpated (65 FR 69459, Nov. 17, 2000).

Adult Atlantic salmon ascend the rivers of New England beginning in the spring and continuing
into the fall, with the peak occurring in June. Once an adult salmon enters ã ¡*r, rising river
temperatures and water flows stimulate upstream migration. When a salmon returns to its home



river after two years at sea (refened to as 2-sea-winter or 2SW fish), it is approximately 75 cm
long and weighs approximately 4.5 kg. A minority (10-20%) of Maine rul-on return as smaller
fish, or grilse, after only one winter at sea (1SW) and still fewer return as larger 3-sea-winter
(3Sw) fish' A spawning run of salmon with representation of several agegrãrrp, ensures some
level of genetic exchange among generations. Once in freshwater, adulisJmon cease to feed
during their up-river migration. Spawning occurs in late October through November.

eturn to the sea imm g, but
owing spring before Upon
elt resumes feeding. s
its home river as arepeat spawner.

The salmon's preferred spawning habitat is coarse gravel or rubble substrate (up to g.5 cm in
diameter) with adequate water circulation to keep the buried eggs well o*yg.ìut.d (peterson
1978). 'Water 

depth at spawning sites is typically between 30 and ó1 cm, ând water velocity
averages 60 cm per second (Beland 1984). Spawning sites are often located at the downstream
end of riffles where water percolates through the gravel or where upwellings of groundwater
occur (Danie et al, 1984). where eggs are deposit"ã, ur.rug" 2.4 mlong
and 1.4 m wide (Baum 19 eggs is deposited per 100 m2, or one unit of
habitat (Baum 1997). Bel at the total original Atlantic ,uirnon spawning
and nursery habitat in Maine rivers was 398,466 units.

In late March or April, the eggs hatch into larval alevins or sac fry, Alevins remain in the redd
for about six weeks and are nourished by their yolk sac. Alevins emerge from the gravel about
mid-May, generally at night, and begin actively feeding. The survivalruteof thesafry is affected
by stream gradient, overwintering temperatures and water flows, and the level of predation and
competition (Bley and Moring l98S).

Within days, the free-swimming fry enter the parr stage. Parr prefer areas with adequate cover
(rocks, aquatic vegetation, overhanging streambanks, and woody debris), water depths ranging
from approximately 10 to 60 cm, velocities between 30 and 92 cmper second, und t.-p"rãt,,Ã
near 16oC (Beland 1984). Parr actively defend territories (Allen te+O; Oanie et al. ßiq;
Kalleberg 1958; Mills 1964). Some male parr become sexually mature and can successfully
spawn with sea-run adult females. Water temperature (Elliot lggl),parr density (Randall iOAZ¡,
photoperiod (Lundqvist 1980), the level of competition and predation (Fausch ieSA; U.u.n
1987), and the food suppl¡ all influence the growth rate of parr. Maine Atlantic salmon produce
from five to ten parr per unit of habitat (Baum 1gg7). Parr feed on larvae of mayflies and
stoneflies, chironomids, caddisflies and blackflies, aquatic annelids and mollusks, as well as
numerous terrestrial invertebrates that fall into the river (Scott and Crossm an 1973).

In a parr's second or third spring, when it has grown to 12.5-15 cm in length, physiological,
morphological and behavioral changes occur (Schaffer and Elsòn lg75). ifti, p.or"ss, called
smoltification, prepares the parr for migration to the ocean and life in salt watei. In Maine, the
majority of parr (80%) remain in fresh water for two years, while the balance remains for three
years (Baum 1997). The biochemical and physiological modifications that occur durins



smoltification prepare the fish for the dramatic change in osmoregulatory needs that comes with
the transition from a freshwater to a saltwater h
Ruggles 1980; USFWS 1989). As smolts migri
tend to travel near the water surface, where thel
pH, dissolved oxygen, pollution levels, and pre<
the sea during May and June to begin their ocean migration. It is estimated that Maine salmon
rivers produce 19 fry per unit of habitat, resulting in five to ten parr per unit and ultimately three
smolts per unit (Baum lggl).

Atlantic salmon of U.S' origin are highly migratory, undertaking long marine migrations from the
cean, where they are distributed seasonally
e phase starts with smoltification and

natal river. Upon completion of the
physiological transition to salt water, the post-smolt grows .upiaty and 

^has 
been documented to

move in small schools loosely aggregated close to the surface (Dutil and Coutu 19gg). After
entering the nearshore waters of Canada, the U.S. post-smolts ù..o-. part of a mixture of stocks
of Atlantic salmon from various North American streams, Upon entryìnto the marine
environment, post-smolts appear to feed opportunistically, primarily in the neuston (near the
surface). Their diet includes invertebrates, amphipods, eupiausiidi and fish (Fraser l9g7;
Hislop and Shelton 1993; Hislop and Youngson 1984; Jutila and Toivonen te'SS;.

Most of the GoM DPS-origin salmon spend two winters in the ocean before returning to Maine
streams for spawning. Aggregations of Atlantic salmon may still occur after the fìrst winter at
sea, but most evidence indicates that they travel individually (Reddin 19S5). At this stage,
Atlantic salmon primarily eat fish, feeding upon capelin, herring, and sandiance (Hansen and
Pethon 1985; Reddin 1985;Hislop and Shelton 1993).

Status and Trends of Atlantic Salmon Rangewide
Anadromous Atlantic salmon were native to nearly every major coastal river north of the Hudson
River in New York (Atkins 1874; Kendall 1935). The annual historic
population returning to u.s. rivers has been estimated to be between 3 d
500,000 (Beland 1984). The largest historical salmon runs in New En
connecticut, Merrimack, Androscoggin, Kennebec, and penobscot Rivers.

By the early 1800s, Atlantic salmon runs in New England had been severely depleted due to the
construction of dams, over fishing, and water pol
distribution in the southern half of its range. Resr
but there was little success due to the presence of
(Stolte 1981). There was a brief period in the latr
reestablished in the Merrimack and Connecticut Rivers by artificial propagation, but these runs

d

ler catch and trappin g data from 1970 to l99g
:nt adult Atlantic salmon population trends



within the GOM DPS rivers, These indices indicate that there was a dramatic decline in the mid-
1980s, and that populations have remained at low levels ever since. Figure 4 below demonstrates
this trend.

Total documented natural (wild and conservation hatchery) GOM DpS spawner returns for 1995
through 2006 are as follows: 1995 (85); 1996 (82); t997 (38); tggl (23)i t999 (32);2000 (2s);
2001 (60); 2002 (16);2003 (33);200a (13); 200s (13); and 2006 (21) psesnc 2oo7). These
counts (as well as the counts shown in Figure 1) replesent minimal estimates of the wild adult
returns, because not all GOM DPS rivers have trapping facilities (e.g., weirs) to document
spa\4/ner returns in all years. The counts of redds conducted annually by the MDMR demonstrate
that salmon do retum to those rivers for which no adult counts are possible. Since 2007,
scientists have estimated the total number of salmon returning to the GOM DpS with a linear
regression model. This estimate is calculated using capture data on GOM DpS rivers with
trapping facilities (Dennys, Pleasant, and Narraguagus Rivers), combined with redd count data
from the ot Total retum estimates based on these redd counts and trapdataare99 in2002,72 adults in2003,and82adults jn2004,71 adults
in 2005, an % probability).

Figure 1. Total documented natural (wild and conservation hatchery) spav/ner retums from
USASAC (2005) data (minimal estimates) for the coM Dps 197a-2004.

Densities of young-oÊthe-year salmon (0+) and parr (1+ and 2+) generally remain low relative to
potential carrying capacity. This depressed juvenile abundance is a direct result of low adult
retums in recent years. Survival from the parr to the smolt stage has previously been estimated to
range from 35-55'r/o (Baum 1997). Research in the Narraguagus Rivei, howevår, demonstrated at
the 99o/o probability level that survival was less than30%o (Kocik et al. 1999). Survival from fi:y
to smolt, based on results from hatchery fry stocking, is reported by Bley urrá Mo.ing (19gg) to
range from about l-12%; and survival from egg to smolt stage is reportéA by Baum (1997) ío be
approximately 1.25Yo.
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oducing Atlantic salmon populations in the GoM DpS are at extremelv
This conclusion is based principally on the fact that: 1) spawner
of the number required to maximize juvenile production; 2) juvenile

abundance indices are lower than historical counts; and 3) ,-olt produåtion is less than one-third
of what would be expected based on the amount of habitat available. Counts of adults and redds
in all rivers continue to show a downward trend from these akeady low abundance levels. Given
recent estimates of spawner-recruitment d¡mamics, some researchers suggest that adult
populations may not be able to replace themselves, and that populations would be expected to
decline further (Beland and Friedland 1997).

Threats to Atlantic Salmon Recovery
The Services listed the GOM DPS as endangered because of the danger of extinction created by
inadequate regulation of agricultural water withdrawals, disease, aquaculture, and low marine
survival (65 FR 89476,Nov. 17, 2000). At this time, the Services consider the Atlantic salmon
an endangeréd species that is faced with a variety of threats including acidified water and
associated aluminum toxicity, Atlantic salmon aquaculture off the coast of Maine, poaching of
adults in DPS rivers, incidental capture of adults and parr by recreational fishermen, predation,
sedimentation of habitat, depletion of diadromous fish communities, and water withdrawals. The

populations in Maine identified obstructed fish passage
as one of the greatest impediments to selÊsustaining
(Fay et al.2006). No single factor can be pinpointeã as the

cause o Rather, all threats that were key factors in the listingdetermi cently identified threats, have the potential toadverse abitat, Continued research and assessment is needed
to understand the impacts of and interactions among all the threats faced by the DpS. Not all
threats are pervasive throughout the DPS rivers, and not all threats would úe expected to
adversely affect the DPS if populations v/ere stable (e.g., predation and competiìion). Despite a
wide variety of conservation activities already completed or currently in progress, the GOM DpS
has not shown any recent signs of population recovery.

GOM DPS of Atlantic salmon in the Action Area
At the time the GOM DPS was listed, the Services determined that Cove Brook supported a
population of naturally reproducing Atlantic salmon. Cove Brook is a small tributary to the

Yeazie Dam (head of tide).
drains an area approximately
Cove Brook contains 166,0

le rearing habitat and 7 .0 units of adult spawning
habitat. Tributaries to Cove Brook have not been extensively mapped by MDMR; however, 

-
tributaries are expected to contribute little additional suitable spawning àr rearing habitatto the
Cove Brook watershed. No active river-specific conservation hatch.ry p.ogru* exists for this
river; thus, no hatchery Atlantic salmon are stocked in the watershed,

MDMR has conducted baseline monitoring of Atlantic salmon populations in Cove Brook
since 1996 (MDMR unpublished data). Currently, the MDMR annually monitors three index
sites in July through October on Cove Brook for the presence or absence of Atlantic salmon



pan (Figure 2). Table f captured Atlantic salmon in Cove Brook during
annual electrofishing e MDMR. Because of the extremely low
numbers over the last her catch-per-unit-effort (CpUE) or densities
have been assessed for parr.

Table 1' Summary of captured Atlantic salmon parr in Cove Brook during annual MDMR
electrofishing surveys (1997 -2006). MDMR unpublished data.

Year No. Parr Captured
tgg6
t997
I 998
1999
2000
2001
2002

20
14

0
0
0
0
0
0
)+
-l

1{<

2003
2004
2005
2006
Total 57

tHatchery-origin salmon * young-of_year salmon

Figure 2. Map of Cove Brook indicating Atlantic salmon spawning and rearing habitat and index
sites annually surveyed by the MDMR.
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While at least 57 juvenile salmon have been captured in Cove Brook since 199ó, only three have
been captured since 2001 (two 1*parr in 2005, one young-of-year in2006). For the two fish
captured in 2005, one was arking as being a Penobscot fall pan stocked by
the USFWS' Craig Brook (CBNFH),rprtr.u* of the former Bangor Dam
and both were identifiable origin via scale sample analysis (peter Ruksznis,
DMR, pers se no scale samples were taken from the young-of-year
captured in gin can be drawn. Based on the availablð parJntal'broodstock was not identified to sea-run Penobscot broodstock

::iïi';äi,'ii"""iî.Ìtïi"î13:#tiilsg.iå::J:t
have originated from the sea-run Penobscot broodstock could

not be completely excluded (Meredith Bartron and Jeff Kalie, USFWS, Northeast Fishery
Center, unpublished data), It is also important to note, however, that all three of these captures in
2005 and 2006 were within 100m of the confluence of Cove Brook and the penobscot River. It
is therefore reasonable to hypothesize that these all of these fish were of penobscot origin since
no spawning has been documented in the brook since 2002. Nevertheless, as the origin of the
young-oÊyear fish captured in2006 can not be conclusively determined, NMFS assumes for
pu{poses of this opinion that it was a wild, GoM Dps Atlantic salmon.

MDMR also conducts annual redd surveys in Cove Brook. Due to its small size, MDMR redd
surveys of the brook provide comprehensive data conceming Atlantic salmon spawning
activities. From 1996-2001, MDMR documented low n,r-b.r, of spawning Ailantic salmon in
Cove Brook (less than 1 redd per year). No Atlantic salmon spawning redds have been
documented in the brook since 2002.

ENVIRONMENTAL BASELINE

state,

cts of

'private actions that are contemporaneous with
the consultation in process (50 CFR 402.02). The environmental baseline for this biological
opinion includes the effects of several activities that may affect the survival and recovery of the
epdangered species in the action area. The activities that shape the environmental baseline in the
action area of this consultation generally include: water qualiiy, scientific research, and fisheries,
and recovery activities associated with reducing those impacts.

Effects of Federal Actions thqt have (Jndergone Formal or Early Section 7 Consultation
No formal or early consultations have been completed on actions occurring in the action area for
this consultation.

Other Potential Sources of Impacts in the Action Area

Unaulhonzed take of Atlantic salmon is prohibited by the ESA. However, if present, Atlantic
salmon juveniles may be taken incidentally in brook trout fisheries by recreati,onal anglers. Cove
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Brook falls under gen nt of lnland Fish and wildlife fishingregulations' Due to a the number of Atlantic salmon caught
and released or killed ok is available.

Contaminants and Water Ouality
.e., wastewater, agricultural or erosion) could
ty and sedimentation that impacts Atlantic
habitat in the brook from private and commercial
ity and habitat in Cove Brook through

Habitat Fraementation
Improperly designed or maintained road crossings fragment habitat used by Atlantic salmon.
Habitat fragmentation prevents Atlantic salmon from ãccessing necessary írabitat for various life
stages of the species' while the extent of habitat fragmentation uy road crossings in Cove Brookis presently unknown, road crossing surveys conductèd in a nearby watershed (Kenduskeag
Stream) indicate the problem may be significant (Fay et al.2006).

Scientific Studies
MDì'{R has conducted baseline monitoring of Atlantic salmon populations in Cove Brook sincetvvo to its small size, MDMR surveys the brook using a

Îo-p for juveniles. Redd surveys have also been conductedffom y disturb spawning fish. MDRM is authorized under theusFws' endangered species branket permit çNo. klzsz3) to sample liste nthe GoM DPS. under blanket permit No. 697g23, vtott¿R is authorized anygiven lifestage of Atlantic salmon during scientific research and recovery
adults of which less than lyo canbe taken).

Summary and Synthesis of the Status of the
Impacts from actions occurring in the Envir
Atlantic salmon. Atlantic salmon face multiple f
issues, incidental capture by recreational anglers,
designed or maintained road crossings. The num
Cove Brook is very small' Data collected by the MDMR indicates that few if any listed adultAtlantic salmon are returning to cove Brook. In addition, voly few juvenile Atlantic salmon orspawning redds have been documented in the brook since2002.

Considering Atlantic salmon in Maine typically
researchers have suggested that the population o
extinct. At the very least, numbers of Atlantic sal
quantiflr. Although upper penobscot River-origin
Bangor Dam occur in the action area for this consultation, the effects of this action on these non-listed Atlantic salmon are not considered within the context of this opinion (as these fish are notlisted under the ESA).
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EFFECTS OF THE ACTION

e direct and indirect effects of the proposed action
habitat, together with the effects of other activities
402.02). Indirect effects are those that are caused

ated actions are those that are part
ustification. Interdependent actions
n under consideration. This

lirect and indirect) of the proposed action on the

the environmental baseline. 
ithin the context of the species' current status and

Electrofishing for anadromous brook trout in Cove Brook could result in the unintentional
capture of listed Atlantic sal
juveniles will be encountere
Brook origin (i.e., GOM Dp
Electrofishing can cause mortality or injury to fi 

y'

electrofishing surveys can also cause harm to fish. Snyd er (2004),in a review of the effects ofelectrofishing on fish, notes that elec are related to asphyxiation are often
the result of poor handling. Snyder ( injuries heal anå ,áldorn result in
delayed mortality if electrofishing is

USGS proposes to perform electrofishing surveys in Cove Brook pursuant to protocols
developed specifìcally by the MASC to minimiie injury and mortality to Atlantic salmon.

electrofishin
d below 1% salmon

during MAS :i[], *,u,,0'l%' As USGS proposes to implement_electrofirhi.rg protocols developed by MDMR during
electrofishing surveys in cove Brook, NMFS expecteã mortality ofjuvenile Átlantic salmon to
be less than lo/o of all fish captured. Electrofishing will be done in ðoordination and cooperation
with MDMR so as to eliminate the need for duplicative efforts and to preserve the continuity andquality of Atlantic salmon data being collected.

:onducted in Cove Brook since 1996, few wild
'SGS during electrofishing surveys for
rvenile Atlantic salmon of potentially wild_
ú Penobscot River-origin salmon parr have beencollected in Cove Brook since 1999, however, these salmon are not presently included in the

salmon. rn2006,MDMR sampled approximately 1íunits of rearing
antic salmon young-of-year of possible wild-origin. usin g d,atacoilãcted
number of Atlantic salmon

NMFS estimates that up to 11 listed Atlantic saln
Brook were sampled by USGS (160 units of habil
panllí units of habitat). As USGS proposes to si
anticipates that not more than 22 jwenileAtlantic salmon would be captured by USGS. Of these
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fish, no more than 1 fish is expected to be killed during sampling and handling (based upon l%
mortality rate explained above).

As no rook since 2002, it is extremely unlikely that any adultAtlant tured during USGS electrofìshing surveys in CoveBrook mon were present during the sur"feys, because of their
size
that 

g electrofishing, it is highly unlikelyequi f;åï:i:iy"ff.T"'lå",i:'#å
bein cted to be temporary. As adult salmon are likely to
avoid the area being fished, no adult Atlantic salmon are likely to be taken during electrofishing.

The installation of PIT antennas and associated PIT packing surveys are not expected to harm
any listed Atlantic salm installation of pIT antennas will not require any
heavy equipment in the disturbance is expected to be small and short-
lived. PIT surveys will :eam; howerr.r, *ãding activates are also not
expected to harm any salmon. The installation of antennas and the PIi packing surveys will have
an insignificant effect on salmon.

CUMULATIVE EFFECTS
Cumulative effects are defined in 50 CFR ç402.02 as those effects of future state or private
activities, not involving Federal activities, that are reasonably certain to occur within the action
area of the Federal action subject to consultation.

Future state and private activities in the action areathat are reasonably certain to occur during
project operations are recreational fisheries, pollutants, and developrnent and/or construction
activities resulting in excessive water turbidity and habitat degradaìion. Atlantic salmon are also
vulnerable to direct and indirect effects from these types of activities.

Impacts to Atlantic salmon from non-federal activities are largely unknown in this river. It is
possible that occasional recreational fishing for other fish species may result in incidental takes.
There have been no documented takes in the action area, however, there is always the potential
for this to occur when fisheries are known to operate in the presence of Atlantic salmon.

In December 7999, the State of Maine adopted regulations prohibiting all angling for sea-run
salmon statewide. A limited catch-and-release fall fishery (Septembei t 5 to 

-Octóber 
15) for

Atlantic salmon in the Penobscot River was recently authorized by the MASC for 2006 and
2007 ' Angling is limited to 150 feet downstream of the YeazieDam to the Bangor Dam.
Considering the low numbers of GoM DPS origin Atlantic salmon in this area òf the penobscot,
this fishery is not expected to significantly affect listed Atlantic salmon. Despite strict state and

n remain vulnerable to injury and mortality
as bycatch in commercial fisheries. The best

ron are still incidentally caught by recreational
anglers' Evidence suggests that Atlantic salmon are also targeted by poacheÃ CNMFS 2005).
Commercial fisheries for elvers (juvenile eels) and alewives may also capture Àtlantic salmon as
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bycatch. No estimate of the numbers of Atlantic salmon caught incidentally in recreational or
commercial fisheries exists.

Atlantic salmon are also vulnerable to impacts from pollution and are also likely to continue to
be impacted by water quality impairments

INTEGRATION AND SYNTHESIS OF EFFECTS

Atlantic salmon in the GoM DPS currently exhibit critically low spawner abundance, poor
marine survival, and are still confronted with avaiety of threats. Numbers of endangeìed adult
Atlantic salmon returning to the GoM DPS are extremely low, with only 79 adults in zo0o, with
less than 20 returning annually to the Penobscot system. Based upon thé best available scientific
information, NMFS has determined that the proposed study will risult in the capture of up to 22juvenile Atlantic salmon annually. Based upon assumptions outlined in this Opinion, the
incidental mortality of no more than 1 juvenile Atlantic salmon annually is likely. No adult
Atlantic salmon are expected to be injured or killed as a result of the próposed USGS study in
Cove Brook.

NMFS believes that the authonzation of the proposed action would not reduce the reproduction
or distribution of Atlantic salmon in Cove Brook, This action is not likely to reduce ieproduction
because it is not likely to affect spawning activit
habitat or prevent Atlantic salmon from attemptì
reduce distribution because the action will not ir
overwintering or spawning grounds in Cove Bro
that the action would reduce the distribution of ,z

While the loss of 1 juvenile Atlantic salmon annually for a period of 25 years will have a small
effect on the number of Atlantic salmon in Cove Brook, it is not likely that this effect will be
detectable at a GoM DPS population level (which includes wild and conservation hatchery
juveniles). As described above, an Atlantic salon parr or young-of-the-year has a very low

The low amount of mortality resulting
ith the high natural mortality rate

:al, leads to the conclusion that the loss of I
r detectable effect on the species as a whole in

terms of survival or recovery.

For these reasons, NMFS believes that there is not likely to be an appreciable reduction in
reproduction and distribution and only a small and likely undetectatle decrease in the numbers of
listed Atlantic salmon in the lower Penobscot River tributaries and the GoM DpS as a whole.
As such, there is not likely to be an appreciable reduction in the likelihood of survival and
recovery in the wild of lower Penobscot River populations or the species as a whole,

CONCLUSION

After reviewing the best available information on the status of endangered and threatened species
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under NMFS jurisdiction, the environmental baseline for the action area,theeffects of the action,
and the cumulative effects, it is NMFS' biological opinion that the proposed action may
adversely affect but is not likely to jeopardi ze the continued existenìe àf tn" GOM DpS of
Atlantic salmon. No critical habitat has been designated for this species, therefore, none will be
affected. As explained above, no effects to listed shortnose sturgeon are likely to result from the
proposed action,

INCIDENTAL TAKE STATEMENT

Section 9 of the ESA prohibits the take of endangered species. Take is defined as to harass,
harm, pursue, hunt, shoot, wound, kill, trap, capture or collect, or to attempt to engage in any
such conduct' NMFS interprets the term "haÍm" as an act which actually kills or injures fish or
wildlife. Such an act may include significant habitat modification or degradation where it
actually kills or injures fish or wildlife by significantly impairing essential behavioral pattems,
including breeding, spawning, rearing, migrating, feeding or sheltering (50 CFR ç222:102).
lncidental take is defined as take that is incidental to, and not the pu{pose of, the carrying out of
an otherwise lawful activity. Under the terms of section 7(b)(4) and section 7(o)(2),iaking that is
incidental to and not intended as part of the agency action is not considered to be prohibited
under the ESA provided that such taking is in compliance with the terms and conditions of this
Incidental Take Statement.

Amount or Extent of Incidental Take

The proposed research project has the potential to directly affect Atlantic salmon by causing
individuals to be captured during electrofishing surveys. Based upon Atlantic salmon abundance
data collected by the MDMR in Cove Brook since 1996, NMFS anticipates that up to 22 juvenile
Atlantic salmon are likely to be captured annually during this researcþroject and no more than 1

of those annual captures is likely to die a result of capture and handling.

NMFS believes this level of incidental take is reasonable given the seasonal distribution and
abundance of Atlantic salmon in the action area. In the accompanying biological opinion, NMFS
determined that this level of anticipated take is not likely to result in jeopardy to the species.

Reasonable and Prudent Measures
NMFS believes the following reasonable and prudent measures are necessary and appropriate to
monitor and minimizetheunlikelyimpacts of incidental take of Atlantic salmon:

(1) Personnel electrofishing must have appropriate training in this capture method and be
trained in the handling and identification of Atlantic salmon;

(2) Researchers must contact NMFS within 24 hours of any interactions with a listed
Atlantic salmon;

(3) Researchers must sufficiently monitor the take of Atlantic salmon;
(4) Encounter of an adult salmon (or redd) in Cove Brook will result in the immediate

cessation of activity in the vicinity of the fish.
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To implement these reasonable and prudent measures, Terms and Conditions outlining
monitoring and reporting requirements are given below. The RPMs, with their implementing
terms and conditions, are designed to minimize and monitor incidental take resulting from the
research survey.

Terms ønd Conditíons
In order to be exempt from prohibitions of section 9 of the ESA, the researchers must comply
with the following terms and conditions, which implement the reasonable and prudent -.urur",described above and outline required reporting/monitoring requirements. These terms and
conditions are non-discretionary.

(1) To implement RPM #1, personnel shall be trained in Atlantic salmon biology and
MDMR electrofishing and handling protocols (Attachment A).

(2) To implement RPM #2, researchers must contact NMFS within 24 hours of any
interactions with listed Atlantic salmon, including non-lethal and lethal takes (ieff
Murphy: by email (¡effMurphv@noaa.gov) or phone 207-966-7379 or the
Endangered Species Coordinator by phone 978-281-9208 or fax g7g-Zg1-g394). For
pulposes of distinguishing listed Atlantic salmon from upper Penobscot River-origin
fish (non-listed), endangered fish are identified as bearing no marks (fin clips, plf
tags, VIE marks, etc), have no dorsal erosion, and subsequent genetic testing indicate
cOM DPS origin.

(3) To implement RPM #2, a scale(s) sample, weight, and length shall be collected from
any Atlantic salmon captured during electrofishing. Salmon scale samples should be
retained for subsequent age and genetic analysis to be performed by USGS.

(a) To implement RPM #3, in the event of any lethal take of Atlantic salmon, any dead
specimens or body parts must be photographed, and immediately preserved
(refügerate or freeze) until disposal procedures are discussed withNMFS.

(5) summarizing the results of the project and any
d to NMFS by February I of each year by mail

pecies Coordinator, NMFS protected Resources
Division, One Blackburn Drive, Gloucester, MA 01930).

The reasonable and prudent measures, with their implementing terms and conditions, are
ntal take that might otherwise result from the proposed
the level of incidental take is exceeded, reinitiatiòn of
and prudent measures are required. Researchers must

immediatelyprovide an explanation of the causes of the taking and review with NMFS the need
for possible modification of the reasonable and prudent measures.

CONSERVATION RECOMMENDATIONS
Section 7(a)(1) of the ESA directs Federal agencies to utilize their authorities to further the
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purposes of the ESA by carryrngout conservation programs for the benefit of endangered and
threatened species. Conservation recommendations are discretionary agency activities to
minimize or avoid adverse effects of a proposed action on listed species or critical habitat, to
help implement recoveryplans, or to develop information. NMFS has determined that the
research to be funded and carried out by USGS regarding a study on anadromous brook trout
populations in Cove Brook is not likely to jeopardizethe continued existence of the GOM DPS
of Atlantic Salmon. NMFS recommends that the following conservation recommendations be
implemented:

(l) If any lethal take occurs, contaminant analysis of the specimen should be conducted. If
this recommendation is to be implemented, the fish should be immediately frozen an
NMFS should be contacted within 24 hours to provide instructions on shipping and
preparation.

REINITIATION OF CONSULTATION
This concludes formal consultation on the research to be funded and carried out by USGS
regarding a long-term study on anadromous brook trout in Cove Brook. As provided in 50 CFR
$402.16, reinitiation of formal consultation is required where discretionary federal agency
involvement or control over the action has been retained (or is authonzedby law) and if: (1) the
amount or extent of taking specified in the incidental take statement is exceeded; (2) new
information reveals effects of the action that may not have been previously considered; (3) the
identified action is subsequently modified in a manner that causes an effect to listed species; or
(4) a new species is listed or critical habitat designated that may be affected by the identified
action. ln instances where the amount or extent of incidental take is exceeded. Section 7
consultation must be reinitiated immediately.
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Introduction

The Maine Atlantic Salmon Conlmission (Ml
juvenile Atlantic salmon in their riffle and run habitar
the compilation of MASC biologists' inpur and suppc
the specific methods employed by the agency for elec

l. Safeg'

:e or control fish (Kolz et al l99g). This process of
rtiar risks of injury or death to personner ånd aninrars in
:w participating in erectrofishing events be trained and

the sampling begins. These hazards include but are nc
electric burns, bone fractures, sprained ligaments, cuts
minimizing the possibility for injuries by ensuring theo Assure that All electrofishing team members have read and are familiar with the contents of this sop.o survey crews will consist of a minimum of 2 personnel (preflerably 3 or 4),¡ At least one person on each survey crew will have passed an electrofishing techniques course fiom theUS Fish and Wildlife Service or equivalent. This includes currenr CpR and AED cenification.o An electrofishing unit safety inspection and mainte¡rance inspection is completed each year prior to anyelectrofishing event.

I A visual electrofishing unit safety inspection is completed prior to each day,s use.o Assure that crew members are aware of unit operation to avoid contact with water or electrodes duringuse.

r Assure that crew members alert unit operators of falling or slipping crew so operators can turn off thepower to the anode.
¡ Assure that AJlcrew members understand toyellclearly and toudly,,OFF!!,,to signal the backpackoperator to turn off the power to the anode for any reason,

' stopping electrofishing activities if equipmenf such as gloves or boots begins to leak until the equipmentis replaced or repaired.

' Knowing crewmembers health as it pertains to the ability to participate in electrofishing acrivities,r The electrofishing unit power supply is only connected immediately prior to sampling and disconnectedimmediate Iy after sarnpl ing,
o No sampling occurs during heavy rain, extremely high air temperatures, snow, or lightning.

'Taken in part from: soP For the sampling ofJ'ìsh in ltttadeable Stream Through the (Jse ofElectrofshing,The office of Environmental MeaJuräment and Evaluation, EpA Ñew England Region l,

In addition, Chapter l2 of USFWS Principles and Tech.n.iques of Electrofishingand chaprer g.5.1 ofFÌsheries Techniques contain detailed discussioni of electrofishing safety and serve as good sources ofreferences for electrofishing safety' MASC staff are encouraged to periodicaily review these sources to rernindthe importance òf crew safery in the field,



2. Equipment
The following is a list of equipment for MAsc electrofishing surveys:o Backpack shocking unit outfitted with safety riu switc¡ and quick release frametr Anode wand and cathode tair in good rvorking ordero 2 fully charged baneries for the shocking unito Blocking sli_neg for top and bo*om of siie (if necessary)

E¡ GPS set to NAD l9g3 rvith extra batteries
o Waterproof data sheets
o Pencils
o Metric measuring tape
o Live car ancl/or sampling buckets
o Fish measuring board with lmm precision
o Electric balance with 0,1 g precision
tr 'l'hermometer

o calibrated conductivity meter with r¡.ts precision
o First Aid kit with bandages, CpR mask, þlou.r, .r.o "Other species,' taxonomic key
o sample jars with I 0% Formalin solution for preservation of unknown specieso Fin clippers or punches (if necessary)
o Genetic vials with 95% EIOH (if necessary)
o Insect repellanr (keep off hands when hanåiing fish)

Equipmerrt REQUIREDfoT ALL crewrnembers (should have extras in truck)o Rubber gloves
B Dip net
o Polarized glasses
o l{ip boots or waders
o Personal floatation device ilsampling deeper water

Equipment Notes: Crews will use backpack typ
manufacturers instructions. Each crew membèr wili hl
such as fiberglass with l/g" - 3/g"mesh bags that are frr

All field equipment must bedisinfected before use between riversystems. Disinfection for
i:if:,iTlì:::ir"ii:î,TÏÌ1..1:l,l i ro". Norvasan/ga'on ,naier;"i;;å;'i;ìi.ilä;;;:il;1s¡¡v rs¡ åv f r a¡

|^]ll:|.-].|.lt_t:"n 
solution of 250 ppm mav also be useã. Equipmennhar comes in consranruu.¡¡ Yv¡¡gfcltf

::,i,ic^lTll-*ïrl water, ::"h ?.r 
waders, dip ners, seines, gtov"r, Iive cars, shocker wand and

¡rrrwu f rrut uuËltly,

l:t::lt::tll|:lf,tu.h as electronic scales, conductiviry merers, rhermomerers, etc., shoutd besprayed with alcohol and allowed to air dry. Aea
(Dunham 2001)



3. Sampling Procedure

3.1 Pre-Sampling
Before any electrofìshing sampling begins, all crewmembers should read and understand the MASC

electrofishing protocol. The crew leader should ensur€ all equipment has been checked per safety guidelines
ot¡tlined in this document. ln addition, the crew leader willdetermine and clearly outline to the crew the sample
objective of the trip, Current MASC electrofìshing sampling objectives include juvenile population estimates,
broodstock collection, and investigative sampling, Each objective has assunrptions and techniques that
accompany it and will determine how the data is collected and later analyzed. Trips that violate the necessary
conditions for a given objective should be clearly documented on the datasheet for correct data entry and
analysis (i.e. botched population estilrrafes due to poor catchability or equipment failure). Once at the síte the
crew leader will evaluate the salety factors outlined above by:

'Determining if the riverflows are safe lorthe crewand do not limitthe ability to complete the sample
objective,
- Determining if the weather conditions are safe for the crew and do not limit the ability to complete the
sample objective,
- Determining if the crew and equipment are sufficient to follow and conrplete the sample objective.
- Determining if the water ternperature is within the limits accepted by MASC protocols forsampling,
(See below)
-Adjusting electrofishing unit settings to allow adequate capture of fìsh without signilìcant injury or
death. (See below)

Temperature limits:
MASC crews will not conduct electrofishing surveys or perflorrn biological sampling of salmon

in water temperatures greât€r than 23oC. In addition surveys will not be conducted in temperature less
than 6"C. (Unpublished MASC data, MASC staff communication) The temperatures should be used as
guidelines set to minimize temperature related handling stress with the final decision of sampling

' decided by the crew leader

Unit settings:
Crew leaders should adjust settings of the electrofìshing unit before each sampling to maximize

the capture effectiveness but minimize fìsh injury or mortality. Typically the MASC samples streams
with the backpack Smith -Root Model l2 units set to 400-600V or power and pulse width of 60H2,
These settings should only be used as guidelines and adjusted as needed according to water conductivity,
water temperature, and fish behavior, size, and health. Once appropriate settings are made they should
not change during the run or for subsequent runs in order to maintain sampling consistency (unless fish
health'issues are observed).

3.2 Population Estimate Sarnpling

Depletion Sampling:
The majority of MASC electrofishing is performed for the purpose of estimating juvenile

Atlantic salmon populations in a section of river through multi-run removals. Thís method assumes:

l. Changes in population size occuronly through capture. (Carl and Strub 1978)
2, Theprobabilityof capture is equal forall individuals in a population during the removal
sequence. (Carl and Strub 1978)



maybe addressed by the use of well-anchored blocking seines or major physicalhabit dge drop, etc) at up and downstream ends of the sire, (i<olz et al 199$Assu complex to address in electrofishing and involves many factors of fis'h behavior
and s res' Sites should be rested for I hour between runs to rèduce avoidance behavior

and Cederholm 1984). ) Other areas for consistency would be consistent crew size,
, sampling unit, unit operator, and unit settings a¡nong runs for a given sample.

Electrofishing sarnples vvill be conducted by sweeping across the current from shoreline to
shoreline beginning at the downsrream end of r

parallel to the next lvith a slight overlap. passe

limit is reached. The complete down to up saru

objective of the sampling is age2+,1*, and 0+
should be quickly removed from the site and plr
and shade. Afterthe pass is complete all lifestage(s) or species should be enurnerated and recorded to

almon population estimates any
e should be continued after resting
by the crew leader based on the

run 2 catch for the target Iifestage is less tl-nn 25o/oof the
first run, the estimate is valid with only two runs, If - additional runsãre needeã for a valid estimare,
the catches of those runs should be less than 50% of the previous run,

Mark-recaptu re Samplin g:
Juvenile salmon population estimates may also be conducted with a mark and recapture method,

This method is done by sarnpling a site and marking all targeted individuals caught, usualþ with either a
fin clip or fin punch. Then the same section is resurveyed fusually a day later) to capture úoth marked
and unmarked individuals. The population estimate is calculated usingihe proportión of marked to
unmarked fish.
Conditions for the use of this method are (from Ricker 1975):

l. The marked fish suffer the same natural mortality as the unmarked
2. The marked fìsh are as vulnerable to the fishing being carried on as are the unmarked ones.3. The marked fish do not loose their mark.
4. The marked fish become randomly mixed with unmarked; or the distribution of fishing efforl (in

subsequent sampling) is proportional to the number of fìsh presenr in different pa.ts oítne boAy
of water,

5. All marks are recognized and reported on recovery.
6. There is only a negligible amount of recruitment to the catchable population during the time the

recoveries are being made.

3.3 Broodstock Collection (Parrathons):

The term "Parrathon" is used to describe tlre use of electrofishinþ for the collection of Atlantic salmon
ies that a given reach was not shocked in its entirety but instead was quickly sampled
arr. The catches resulting from broodstock collection will nor be ur"d ¡n pópulation
noted. The need for biological sampling should be predetermined prior tô



3.4 Investigative Sampling :

arnpling for the general presence or absence of Atlantic
ld have more detail gíven to physical habitat
:se trips are usually r run, and area sampled is measured
:stimates,



4. Biological Data:
At the completion of all electrofìshing runs, fish should be sampled as necessary f'or the sampleobjective' Fish should be measured and wei-ghe¿ ún¿., unest¡etization of clovr oil (5% clove oil in 70o/oethanol;currently acqttired via MIFw Fish Hialth r-uuoruioìy, Augusta, Maine contact: Dr. Russe¡ Danner.) toreduce handling associated stress (lversen et al 2003). clove oil in a 3nrl to I gal water concentration isgenerally acceptable for grrick anesthetizing and minimu,n ,..ou.ry rirne. Atlintic salmon have bec-n found toreact slower to clove oil in colder waterlernperatures (Hoskonen and pirhone n 2001,MASG staffcommunicatiolr)' water temperature influences the efirliency of clove oil where coorer temperatures requireslightly higherdosages of clove oil. Based gn trr! r;;i;;;;.rted by Hoskonen and pirhonen (3004); 3n garatl5'22oc'4ml/gal at l0-l4oc, and Sml/gal at <lOoc inir". fish toi'oorkotl.'l.u.r, of anesthesia in 2-3mínuteswitha6'l0nlinuterecoverytime. Mortalityhasbeendocumenteclforsarmonidsexposedtocroveoil

forextendedperiods(-l hour)inthlabovedosages. caresÀourdbetakentominimizethearnountofrìsh
handling and time kept in anesthetic. At the conãlusíon of sampling ¡na¡vidrlis ,¡oul¿ be allowed [o recover ronormal swímming prior to being rereased back inro rc trr. rirJy.it.,

The lollowing is a list of fìelds collected as part of each MAsc electrofìshing evenr with a briefdescription of methods and uses, Field names lin bälo¡ are found on the MASC electrofishing darasheet(Appendix A),
Trip Data:

sample objective: objective oflelectrofishing trip, declared in order to validate t¡se of dara such as for
ßiT:'äiî;::ifrîi: rÎåit;i, 

v ' 
n, poke (see dennitio", uuo"4

Drainìge: ,,Maine Salmon,, ac temporal comparisons of data,

Streamlame: ,,Maine Salmo ¡roup data in analysis.

site Name and/orcocre: ,,Ma ata in analysis.

for correct entry into geo-refert ly group data in analysis and allow

North American Datum 1gg3 (NAD g3): Gps point raken ar rhe mosrused to order to spatiaily group àata in un"tyri, and a¡ow for correctase.

rting in sampling event
lsed for sampling such as; Backpack, 2 backpacks, or boat,
ack unit used (i.e. Smith Root lr4odel l2)

cyctes: cycles as recorded ,r"JiiÏ:.ìit;::t
othersetting: other settings used by diffeient unit moders (i.e. percentage)
Run Times (seconds): Number of seconds per run as recorded from unit.-úsed to quantify samplingeffofl between runs and/or for catch per unìt Effort estimares.
section Length: Total length taken in meters (0.t; à"|u...y¡ from rhe bottom of the section ro t.e top.used in area carcurations and to confìrm index site ¿¡renr¡ons,
section widfhs: stream wetted widths are taken in meters (0.lrn accuracy) at reast at the top and

,T:'r".iJj:liri;:î|'' 
also intermediatelv in thi site ,o L.to, describe the áíerage area oflthe site. used

conductivify: Taken with calibrated, handheld conductivity meter. used for esfimating unit senings(higher conductivity may require rower vortage vice uersa¡
water Temperature start¡ Taken in oc witñ hand helJ thermometer. used to determine risk to fìshhealth due to erectrofishing (see temperature guiderines above).
lvaterTemperature End: Taken in "c w¡t¡iru"J n.lãìh"rrorr,er. used to derermine risk to fìshhealth due to biorogicar sanrpring (see temperature guiderines above).
Run catches: Totar number of flñh caught'by rife,ãg. on each run,
# scale samples: Totalnumber of samfles tåk.n durl"nglrip, used for record keeping /reporting.# Broodstock taken: Total number of 

'broodstoct 
tat.i as a result of trip, used fbr r-."or¿ 

e'

I



keeping/reporting.
# DOA: Total numberof individuals killed as a result of sampling, enumerated by lifestage, Used for

record keeping /reporting.
# Genetics: Total number Òf genetic samples taken for trip, used lor record keeping /reporting,

Trip comments: Bríef narrative used to describe: data and/or sampling anomalies. site characteristics,

substrate, lifestage suitability, visibility, weather, and other data useful for subsequent sampling events

at the site,

Fish Data:

Salmon Data " (for each individual scgregated by lifestage)
Fork Length: Taken from anterior most point of individual to the caudal fork and

recorded in millimeters.
Weight /Batch rveight: Taken with as little rvater weight as possible and measured to
0.I grarns.
Scales: Taken lrom the fish's right side between the dorsal fin and lateral line,

Genetics: Sample clipped or punched from a fin and stored ¡n 95%EIOH.
Marks/Tags: Record all fin clips, punches, and/ortag details observed orapplied for each

individual.
Disposition: Record if not released to river (i.e, DOA or Broodstock).

Other Species Data"'
Species Name: Mainesalmon code or f,ull.name of species being enumerated.

Count(run I and multiple): Countof otherspecies; run I counts for all species forrelative
abundance, and counts by run for Trout, Bass, and Pickerel'
Length/weight: " Taken in same precision and methods as salmon data. Required only for
Trout, Bass, and Pickerel.
Scales: "Taken in same precision and rnethods as salmon data. Required only for Trottt, Bass,

and Pickerel.

* Salmon will only be sampled in accordance with speciflc study designs.
** Otherspecies Counts, and biologicaldata will be collected in accordance with specilìc study designs.*" 

Se" Appendix B for partial other species key

Crew leaders \ryill verify that AI/L data fields are correctly filled out
prior to leaving the site!!!!

5. Data Responsibilities and Timelines:

Data sheets will be filed in the respective field offìces as soon as possible alter the sampling event.

Data will be entered and sheet by sheet audited to verify the integrity of the entry by trained personnel

in accordance with MASC Electrofishing Database Manual by Decernber I each field season,

Audited data wilt be forwarded to the Electrofishing Database Steward by: December I each fìeld

season.
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Appendix A: Sample ASC Field Data sheet (side l)

Maine Atlantic Salmon C'ommission Electrofishing Data
Datc:

Date 2:

Crew

Drainagc

Slrcam

Sitc Codc

Site Nanro

UTltl North

Såmple Ol)j: Pop. Þsr - Pôrrathoil - pokc - pctc¡sen

Other sÞecies data on back FILL OUT ALL TIJELDS I]BFORE I-EA\¡ING!I!II

BGES'!': YlrS / NO lÌquipmcnr; Baçkp-ack - 2 Backp¡cks - Bo¿t

Section LcnFlh:

Top Wídrh:

Mid widrh:

Backpack type

Voltagc

Cycles

OtJrer Scttíngs

Conductìvity (uS)

lVa¡er TemÞerature oC
# Runs E
#Gen. n
d Scatcs f]#Bs tl

¡lù

tl
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E
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?

f F. Lânolh úúeighl
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È
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E
c.

c F. LÊnoth wêight tâ#
¡tÊ

E
ii

q
o
õu
UI

c.

ô Lenqth Werght Vial il
11 21
1 22
I )a
'I

21

1t 25

¿a

l7 ¿l
1t 2e

o
U 2el

?Ell r
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Appendix A: Sample ASC Field Dara sheet (side 2)

Fish # Species
Length Weight
(mml (S) Commenrs: (DOA?)

tt

Other SÞecies Data

Fish # Species



Appendix B: Example for Field Orher Species Key (Everhart 1976)
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Appendix B Continuetl;
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ACCfl 052 l4

Appendix C: MSAD Sheet Emergency and First Aid information for chemicals used in electrofìshing
biological sampling. (Complete sheets on flle at each ASC oflice). Sheets downloaded from:
https://fsciTnase,f¡she{sci.conl/msds/ via httn://hazq.Id.pom/mçds/index.pho (search engine).

Matcrral Safety Data Sheet
Clovc Orl

: f :i ::.'

MSDS Name Clove Oil
Catulog Numbcs: S79970, S7996 I
Synonyms: Oil oiclove
Compan¡' ldentification:

Fisher Scientifrc
ì Reagent Lanc
F¿ir Lawn. NJ 074 l0

For inlbrmat¡on. call: 201 -796.7 I 00
Eme rgency Number: 20 I -7 96-'l I 00
Fo¡ CHEM]'REÇ ossrstance , call: 800-424-9100
For lnlc¡national Cf{EMTREC assrslance, call 703-527-1887

E¡/ERGENCY OVERVIEW

AppearancÊ. colorless to light yellow lrquid
Caulronl May causc eye and skin initation May cause resprratory and drgestive tract rrntattorr
Targct Organs: None.

Potcntral I lenlth liftècts
Eyc: May cause eye irritatron
Skiu: May cause skin irriøtion.
Ingestion: May cause irritation ofthe dig€stive lract
lnhalatíon: May cause respirarory tract irritatron
Chronic: No information found.

Eyes. Flush cyes with pìenty ol'water t-or at leasl l5 mrnutes, occasronally litìing the upper and lower eyelrds Cet medical aid
Skirr: Flush sk¡n with plenty ol'water l'or at least l5 minutes whtle removrng contarninated clothing and shoes Gct medrcal ard ¡t'rrritalron develops or pers¡sts
lngestion' If victirn is consc¡ous and alel, give ?.4 cupl'uls of rnilk or wate r Never give anythrng by rnouth to an unconsctous person Gct nredrcal ard
lnhalation:Rer¡ovelromexposureandmovelolÌesharrimmedrately Get¡nedrcal ardll'coughorothersymptomsappetr
Notcs to Physician: Treat symptomatically and suppon¡\,ely.
Antidote: None reponed,
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Appendix C continued;

Matenal Salêty Data Shee¡
Ethl I Alcohol. 70%

ilfSDS Namr: Erhvl Alcohol, 70%
Catalog Numbtrs: S75l 19, S75120, S556CA4

¡üjf,iliiåtli'rtliij"l' 
Ethvl llvdrarc, Ethvl Hv<lroxrde, Fe¡mentorion AlcohoL cra¡n .{lcolrot. tvterhvtcarbrnot. Nfot¡sscs Atcohot, Sp¡¡rrs ol.wrne

Fisher Screntific
I Reagent Lane
Fair Larvn. NJ 0?4 I 0

For infornletion, calll 201-796.7100
Emergcncy Number: 201-79ó-7100
Fo¡ CHEIIITREC assistancc, crll: 800.424-9300
For Inlcrnrlionn¡ CHDMTREC rssist¡rncc, cnlh 703-522-lg8?

Hlzard Symbols: F
Ri¡k Phrases: I I

,\CCH 9l ?91

Appeaf0ncc.colorlcssclearliquid'FlashPoint:l6'6degC'I;lll¡n¡nb|o

Î;:T'r..'ü:lltj:i:#:Ë:"Causestloderateskinirri(atlon.Thrssrrbitancehascäused'd,""";;"p,;;;
Targcl Organs: Kidneys, hean, central nsrvorts system, liver

Poþnti¡rl Hcalth Effuct.l

May causc chemicaÌ con junctrvrtrs and corneal doma-ce
ies.

dtarrhca May câuse systemtc loxicrty rvrth acrdosis May cause central nervo¡s sysrerÌ
drowsiness. a¡rd narrsea. Advanced slages rn¡ty carr$e coliupse, unconsciousness, conla and

lnhnlalion:.Inhalation olhigh co¡lcentrations mäy ca eftècts charac¡erized by nausea, headacr¡e, d¡zziness, rnconscrousness and cornaCauses.respìratory tract ¡rr¡lation. May cause narcotic on. Vapors may cause dizzrness o¡ suf.focatlonchro¡ic: May cause reproductive and I'etal ct'lbcts' L e resulted in mubgenic cr'ftcts. Anrnar srudies havc reported the dcveloplne nt or.tumors. Prolonted exposure tnay câusc liver, kidney,

Eyes:lrnmediatelyflusheyesrvithplerttyoftva!efl'oratleasl|5minr:tes,o".@
conlinuously with water,

medical ard Genrly hli cyelids and flusñ

skin:Getmedicalaid FlushskinwithplentyofwalerloralleastI5minuleswhileremovrngcontamrna(edclorhingandsho¿s washclothr'gbel-ore reuse Flushskinwith plenty of soap and water.
Ingeslion; Do NoT induce vomiting. ltvictim isconscious and aleñ, give 2-4 cupf'ulsof milk or water. Nevel giveanyrhing Þy mouth lo an (rncorìscrous person. Germedical aid.
lnhalelion¡Removelromexposureandmovetol'reshairirnmediatcly ll"notbreathing,giveartilìcial respirâtron ll'brca(hingisdifì.icult,giveoxygen.Octmedical
aid. Do NOT use tnourh-to-mouth resuscrtation.
NotcsloPhysician;lreatsymplomaticallyandsupponively Personswilhskrnoreyedisordersorlrver,kidrrey.chronrcresprrarorydrseases.orcenrral 

andperrpheralnervous sytem diseases may be at increased flsk lrom exposure to lhis substance
Anlidotc: Rcplace fìuid and electrolyles
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Appendix C continued:

ACc# 90909

Ivlaterral Salbr¡r D¿ta Shee¡
Formal¡n l07o aqueous Solutron

ùfSDS Name: Formalrn l07o âqueous solulion
Calalog Numbcrs: 3800182. 580018
Synonyms: l0% ola solutron \'rth 37% fbrrnaldehydc
Company lden lific¡3ion;

Fisher Scientil'ic
I Reagent Lane

Fair Larvn, NJ 074 I 0

For informrtion, call: 20 1.79ó-7 I 00
Emergency Number: 2Ql -796-7 100
For CHEùITREC rssislrnce, calh 800-424-9300
For Intcrnalionsl CHEMTREC âs$isl¡dce, cnll: 701-527-3887

OVERVIEW

Appearancc: clear, colorlcss liqurd
Werning! Hannl'ul ifabsorbedthroughtheskin Containsformaldehydewhichcancausecancer-Maybefatal orcauselrlindnessifswallowcd.Harrnful lfinhaled.
Mavcauseallergícrespirator¡-andskinreaclion Maycauseeye,skirt,andresprratorylractirritation,Maycausecentral nervoussystemdepression May.causekidncy
damage.
Targcl Orgnns: Kidneys. cenlral n€rvous syslem, respiratory systen, eycs, skin

Pole¡¡liel Ilcalth Effec(s
Eye: May cause eye irritation Mðy câuse painlirl sensitization to lrght. Vapors causc cye ilritation
Skin:Maycauseskinirritation Har¡nÎ-ul ifabso¡bedthroughtheskin Maycause skrnsensrliz¿tiorì,anallerg¡creact¡on,whlcllbecomescvidentuponrc-cxposurr¡o
this rnaterial.
Ingcstion:Maybe fatal orcauseblindness¡fswallowed.Maycauscrrritationofthedigestivctract.Maycausekidneydamage Maycausesystemrcroxicityx,rth
acidosis. May causc cen(râl ncrvous system depression, characterized by excrternent, follorved by headache, dizzlness, drowsiness, and nausea Advanced slages rnay
cause collapsc. uncorìscrousness. coma and possible death due o respiratory tàrlure
lnhal¡lion: May cause allergic rcspiratory reaction May cause respiratory lracl irrrta(ron.
Chronic:contailìstbrmaldehydcwhichcancatlsecônccrtnhutnansTherelssufl.ic¡clrlevidencethalt.ofmaldehydecau5esnasopha
cancc r in developed countr jcs Tlrere is lim ited evrdence lhat f ormaldehyde caus€s cancer ot'the nasal cav ity and paranasal srn usss and strong but not sufticlent
evidence for leukemia.

Eycs: lmmediatcly fìtrsh eyes with plenty olwater for at least l5 m¡nutes, occasronally lift¡ng the upper and lower eyef rds. Ge¡ medrcal aid rmme diately,
Skin: 6et medical aid Flush skin wíth plenty of woter I'or at least l5 rninutes while removing conlaminated clothing and shoes

tngcslion: Ifv¡clim is conscious and alcn, give 2-4 cupfirls olmilk or wat€r Never give anylhing by mouth lo an unconscious Fcrson Cct medical ard rmmcdiately-
Inh¡lalion: Rc¡nove lrom exposure and move to l'resh ai¡ immediately 11'not breathing, grve artificial resprration Ilbreathilg ¡s diffrcull, give oxygen. Get mcdrcal
aid.
Notcs to Physicirnr Treat symptomalically and supportively

TheinJormationaboveisbeIieyedlobeaccuraleandrepresenßtltehes!tnIormononcurreniyoniIahIetou¡Hovever,venoke
onyothelvarran1y'expressorimplied.vIthrespecllosuchn|ornallon,ontltteÎsu|
to determine rhe su¡tobilily ol the inlormotion lor lheir particular purpo¡es. In no ernt shall Ftsher be hable fot' øny clarnts. losses. or damages ofany thrd parr¡, or
|orlostproftsoranyspecial,indirect,nciclenIdl,consequenlMlorexentplars'danages,hotvsoeverûisñt'eveniIFtsherhasbeenadvtsedo/
damages
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Appendix C conünued:
NoLvASAN(R) DtslNFEcrANT soLU-ItoN' FORT DoDcE LAB¡'FORT DoDcE. f A s0501I Product ldcntificanorr

Product lD: NOLVAS¿\N(R) D¡SINFECTANT SOt-UTION
MSDS Date'01/01/¡987
Tech Revrerv:03/23ll 987
FSC:ó840
Nf lN:Ll lN:00F00a618
Subminer:F BT
MFN:01
: Responsible Party ===
Company Na¡ne:FORT DODOE LABiFORT DODCE. lA 5050t
ZIP:00000
Emergency Phone Num:(51 5) 955-4600
Revictv Ind:Y
Published:Y
CACE:64-s29
: Contractor Jdcntit¡cation ===
company Name FORT DoDcE ANf MAL HËALTH f Nc (wAS FT DoDcE LABORATORIES

rNc)
Address:800 5Tfl ST NW
Box:518
City:FORT DODGE
State:lÁ
ZIP:505O1-7425
Counlry:US
Phone;5 I 5-955-4600
CACE:64529
=== Ilem Description l¡lþ¡¡¡¿¡¡9¡ ===
Item Name:NASCO 97 10505

2 Composilior/lnlbnnat¡on on lngredicnts ==========-
Ingred Name:CHLORHEXIDINE DIACËTATE

CAS:56-95- I
RTECS #:DU1910000
Fract¡on by Wr.2%
Ozone Deple ting Chemical:lngrcd Name :INERT

Froctíon by V'lt 98o/o

Ozo¡re Dcpleting Chc¡n ical:
3. Haza¡ds ldentific.ation

=Routes of Entry=
=Reports of Carcinogenicíty=
Eflects o1'Overexposure:f RRITATTNG TO EYES OR MUCOUS NIEMBRANES

4. First Aid Measurcs ==
First A¡d:lN CASE OF CONTACT, IMMEDIATELY FLUSH EYES WITH pLENTy OF

WATËR cET MEDICAL AT'TENTION lF ÍRRITATION PERS|STS. EyES: FLUSH
WITH WATER, SKIN. WASH WITH SOAP AND WATER. INGESTION. MAY BE
HARMFUL - GET M EDICAL ÁTTENTION

=-==--= 5. Fire Fighting Measuros ==-====:=
Flash Point:Flæh Poi¡rt Text:NONE

Extinguishing Media:WILL NOT BURN
Unusual Fire/Explosíon Hazard:WILL NOT BURN - NO EXPLOSf ON HAZARDS.

6 Acctde¡rtal Release Measures
Spíll Releose P¡ocedures:FlUSH TO DRAIN WITH EXCESS WATER

7 Handling and Storage =
Handling and Storagc Prccautrons:DON'T CONTAM¡NATE WATER, F'OOD, OR FEED

BY STORAOE OR DISPOSAL. KEEP OUTOF REACH OF CHILDREN
Other Precautions:lT lS A VIOLATION OF FEDERAL LAW TO USE Tt-ilS PRODUCT

IN .A MANNER INCONSISTENT WITH ITS LABELINC,
8 Exposure Controls/Personal Protecnon =

Respiratory Protcction.NOT NEEDED
Protec(ive Gloves:NOT NEEDED.
Eye Protection:RECOMMENDED
Othcr P¡otective Equipment:NONE
Supplemental Safety and Hcalth
MSDS DATE:28 MAY 86.
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Appendix to ASC Electro-fishing Protocols Manuel
June 2006

Catcl¡ Per Unit Effort Sampling [CPUEI:

The CPUE method, in conjunction with Population Estimate Sampling, is used to develop an
index ofjuvenile production, This method assumes:

l. Each site has uniform habitat type.
2. Standardized electrofishing methods.
3. Uniform effort (rvand time).

The fìrst assumption is addressed when sites are selected and before sampling begins.
Assumption two and three are addressed in the SOP for the method and include consistent crew
size, sanrpling pattern, sampling unit, unit operator, and unit settings within a given sarnple.
(Reynolds 1996)

Sites should be seleçted based on the assessment plan for the watershed. Sites shor¡ld be

identified before the sarnpling trip to avoid selecting the "best" habitat (bias), Habitat types
(riffle, run, glide, falls...) can be selected at random (see Random Generation of Electrofìshing
Sites lor Dennys River BGEST [RandonGe,Doc] for guidance) based on available habitat survey
data, or a locatiolr can be selected based on access, with a starting point chosen at random up or
down from the access. Only one contiguous habitat type (natural unit) shall be sampled per trip
(do not sample across habitat transitions either longitudinally or laterally). This method does not
use blocking nets.

Definitions:
Pass = act of working across the stream

Sweep = act of moving the wand through a section of water

A three-person team, each carrying a scap net, will conduct CPUE electrofishing, The person

carrying the unit and operating the wand (the "shocker") will nrake passes across the current
from shoreline to shoreline beginning at the downstream end of the site and moving upstream.

Each pass is paralle I to the next at a distance that allows a slight overlap of sweeps conducted on

successive passes (Figure l), The "shocker" moves (sweeps) the wand from upstream to

downstream, at approximately the speed of the current, with the scap netters ready downstream.
Upon completion of each sweep of the wand, the shockertakes a step forward (perpendicular to
streamflow) and repeats the process. The wand should sweep over an area only once, Do not
perform multiple wand sweeps in the same spot. Passes are made successively upstream

throughout the sampling section until wand time reaches 5 minutes (300 sec). The primary
objective of the sampling is age 2+,1+, and 0+ Atlantic salmon, When targeted fish are

collected they should be placed in live cars or buckets with sufficient river water and shade.

After the pass is complete all lifestage(s) or species should be enumerated and recorded (Figure 2

- data sheet). Applicable protocols to protect 0+ parr should be used (i.e. don't dig them out of
the rocks with nets). The crew leader will determine appropriate strategies for a site, keeping in



iiiif;::!:ft"",i.î:tl,tj,seeks 
to ser retarive abundance and propo,'rions orthe ages or



Step by Step:

Identify sample site and discuss pass pattern.

Record trip information (Figure 2).

Prepare backpack unit for use. (connect the batteties, anocle antJ cathode. arrd select settings
based olr conductivity and fìow conditions)

Test settings outside sample area. Once sarnpling begins sett¡ngs should not be adiusted.

Set wand timer to zero or record seconds at start of sampling,

Begin electrofishing and start the stopwatch. I
removing as many of the stunned sallnonids as
Priority is given to carching salmon (yOy and
should be retained. Each member of the ream s
class (YOY and parr).

After 5 minutes wand time, switch off the backpack and stopwatch and move the caught fìsh to
the bank to be examined.

Record wand time and stopwatch .,real time".
Record number of YoY and parr cauglrt and observed marks or tags,
Discuss and record numbers of YoY and parr missed. (Consensus based on three independent
counts)

At every third site within a stream (1, 4,?, 10, 13...):
o Record length and weight of salmon
r [scale and genetics sampres as dictated by ongoing studies in drainage]. Record counts of other species caught.

' Record length and weight for potential cornpetitors and predators (BKT, pKL, SMB,
LMB, ,..)

Efficiency
Thi capabilities of the team. It is also affected bvcon thod of assessing the effìciency is based onthe rt seen. 'fhe averagã nurnber, by áge class is
used to work out the effìciency as a percentage,

eg l5 YOY caught + 5 YOY missed = 20 YOY

5/20 x 100 :25%;o missed

There fore, YOY fishing was 75% efficient.



If the efficiency drops below 60Yothe fishing resulrs are invalid. This ís usualty due to high
water flow and the site may be re-sampled in rnore suirable condítions depending on the
assessment plan,
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Figure I. Stylized Pass and swcep patterns for CPUE sampling.


