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1 Overview

This report is a review of the 2012 Miramichi Sahmisssociation (MSA) field and research
programs implemented in the Miramichi River watexshrhe MSA was started in 1953 as a
non-profit conservation group dedicated to protegthe Miramichi River system. The MSA has
acted as a conservation advocate on behalf of @ngletfitters, guides, and all others with
economic, environmental, and recreational interiestise river. Managed by volunteers

from Canada, the USA and abroad, as officers amttdirs, the MSA remains cooperative with,
but independent of, government or special interieitgence. It responds only to its growing
conservation membership. The MSA employs four tintle staff as well as one seasonal field
technician.

The MSA has evolved from primarily a conservatamvocate group to non-profit
conservation group whose work focuses on reseantthield programs. Through partnerships
with government organizations and other non-pgrfiups, the MSA has been crucial in
increasing the amount that is known about Atlasgilknon on this river, assessing the current
status of many life stages of Atlantic salmon, praividing funding to other important programs
that would not be able to take place. In additleMSA oversees the Miramichi Salmon
Conservation Centre, located in South Esk, NB, tvisaused to produce Atlantic salmon and

brook trout fry for enhancement activities.



2 Atlantic Salmon Kelt Tracking using Acoustic and Satellite Tags

Introduction

Spring salmon, or “kelt”, is an Atlantic salmadBa{mo salar) that has spawned in the previous
fall, remained in the river over winter, and is naigng back towards the ocean in the spring to
feed and recondition. Kelt survival in the Mirami&iver has been estimated between 15-20%
based on the life history characteristics salmgitwad in the DFO index trap-nets. Kelt that
manage to exit the river, recondition at sea, &twakn to the river for spawning are termed repeat
spawners. Repeat spawning kelt are important fgrjile production in the Miramichi River
system as they tend to be larger, produce larggs, end have more eggs than maiden salmon.
Furthermore, it is estimated that repeat spawrahgaen produce between 25-40% of the salmon
eggs laid in the Miramichi River each year. A Kbkt leaves the river in spring, reconditions in
the Gulf of St. Lawrence, and returns to the rieespawn in the same year is termed a
consecutive spawner. A kelt that leaves the rimespring, reconditions in the gulf or Atlantic
Ocean, and returns to spawn in the river the fallowear are termed alternate spawners. The
ratio of kelt that return to the river as alterngpp@awners or consecutive spawners is roughly 1:1,
depending on the year. Based on previous yeanstsesom the acoustic tagging kelt study, the
largest loss of Atlantic salmon kelt appears tabgea, although prior to the use of satellite,tags
identifying these mortalities areas has not beessipte.

The purpose of this project is to further our usstEnding of the migration paths and
timing of kelt movements through the Miramichi Riv®liramichi Bay, and Gulf of St.
Lawrence using both acoustic and satellite tagswilleletermine how long individual kelt
spend in the ocean before returning to spawn asawé¢he fine-scale locations and potential

sources of mortality for kelt while they are recttisthing in the gulf and ocean.

M ethods

To track both freshwater and marine movement pafektlantic salmon kelt were tagged with
either external acoustic transmitters (= “acoustgged”) or kelt were tagged with small external
acoustic tags and satellite tags (= “satellite ¢aljg Vemco VR2 receivers were deployed to

detect within river movements with the most upstreaceivers located just below the head-of-



tide in the Northwest Miramichi River (Cassilisgraet) and Southwest Miramichi River
(Millerton trap-net) (Fig. 1). Other receivers weggead throughout the Northwest branch,
Southwest branch, and main stem Miramichi Riveg.(E). The most downstream Miramichi
River receiver was located at river mouth in Logdie (Fig. 1). Receivers were also located at
the Miramichi Bay exits between the barrier islandar Neguac, Portage Island Channel, and
Huckleberry Gully (Fig. 1). Finally, the acousteceivers were deployed at the Gulf of St.
Lawrence exits to the Atlantic Ocean in the SwaBelle Isle between Newfoundland and
Labrador and in the Cabot Strait between Newfourdlend Cape Breton. This is the second
year that Cabot Strait had receivers and these pedrm place through the Ocean Tracking
Network.

Kelt were captured by angling on the Miramichi Rimear the Northwest Miramichi
River head-of-tide at the Red Bank Bridge on Ap€it21, 2012. Fish were anesthetized and held
upside down in a holding box with a wet sponge akierfishes’ head to keep the gills moist.
Acoustic tagged fish had transmitter surgicallyensd into the abdominal cavity by making a
small incision in the abdominal wall and sliding tilhansmitter into the cavity. The incision was
then closed with 2-3 sutures depending on thedfitiee incision taking between 1-3 minutes.
Satellite tagged kelt the acoustic receiver im@dnh the abdominal cavity as well as a satellite
tags that was attached into the dorsal fin caeilaging a specialized thin wire. After surgery the
fish was placed in a wooden recovery box with rivater flowing through it and after the fish
had fully recovered it was released back into therr The acoustic tags gave each fish an
individual code and these codes were used to fgehg fish when they passed by receivers.
Each time a tag passed by one of the receiverseti®iver recorded the tag number, date, and
time. The satellite tags were pre-programmed togfgpalf of the tags on September 1 and half
on September 30, or to prematurely detach fronfishef the depth profile doesn’t change for

three days (assuming mortality).

Results

Overall 35 kelt were angled and tagged (25 acouastit10 satellite) over the two-day period on
the Northwest Miramichi River (Table 1). A rangefish sizes were tagged with the smallest at
60.2 centimeters (cm) and the largest at 98.5crl€TH. Of the tagged kelt there was one male

grilse, one male salmon, and 33 female salmon.



Kelt survival out of Miramichi River was very higs 94.3% (33/35) of the tagged kelt
were detected exiting the mouth of the river (T&)leThe two kelt, one acoustic and one
satellite (ID-117455), that died within the riveere last detected swimming between the
Cassilis and Millstream receivers, just below teadiof-tide. A handheld acoustic receiver was
used to actively search for the satellite taggdtdikerder to retrieve the tag in the river, but
neither tag was detected. Kelt survival throughitimer Miramichi Bay barrier island receivers
was also high as 88.6% of the tags were detecigolé 2). Kelt moved through Miramichi Bay
between April 26 and May 18, 2012 (Fig. 2). Of 8iekelt exiting the Miramichi Bay, two kelt
went through the Neguac bay exit, 28 went throwgleivers at Portage Island Channel, and one
kelt was detected at the Huckleberry Gully receiver

For acoustic tagged kelt, after exiting Mirami&ay only four of these were detected at
the Strait of Belle Isle receivers, while noneltd kelt passed through Cabot Strait receivers.
Kelt that were detected on the Strait of Belle igleeivers passed through the area between June
24 and July 3, 2012. All kelt that went through 8teait of Belle Isle were expected to be on
their way to Greenland and will potentially retdonthe Miramichi River in 2013 as alternate
spawners. One acoustic kelt returned back to threhWest Miramichi River to spawn in 2012 as
a consecutive spawner. Any kelt that exited thealichi Bay but were not detected by the
receivers at the Strait of Belle Isle or Cabot iSaee either reconditioning the Gulf of Saint
Lawrence or may have died at sea.

For the satellite tagged kelt, six of the tagss(iD17454, 117458, 117460, 117461,
117462, and 117463) prematurely popped-off fronfigtein the Gulf of St. Lawrence but were
still able to transmit their data to the satellitEgy. 3). One satellite tagged kelt (ID- 117456)
exited to the gulf but returned to the Northwestdvhichi River and was tracked using the
acoustic handheld receiver to Big Hole Pool (Fig.Uhfortunately, after spending only two
months reconditioning in the marine environmentfitie died in Big Hold Pool, although we
were able to retrieve the satellite tag and datee Kelt (ID- 117459) was detected in the Strait of
Belle Isle, leaving the gulf towards the Atlantic&an but did not transmit its satellite data. The
remaining kelt (ID- 117457) was detected enterimgdulf but no satellite data was transmitted
from this tag. A biologist from the ASF is currgnéinalyzing GPS locations to determine the
exact pathways for each of the recovered satédigelata. The satellite tags also provided daily

depth and temperature profiles which will also balgzed by the ASF this winter before final



results can be prepared. However, an example afapth and temperature data revealed that
two individuals revealed similar patterns that gjgd they may have been eaten by a predator
as sharp increases in temperature were detecteshtiadly from the stomach of the predator,
followed by the immediate surfacing of the tagelikafter the predator excreted the tag (Fig. 4).
Results over the past five years have shown tlegkett survival out of the Miramichi
River and Miramichi Bay are high; however, survit@athe Strait of Belle Isle and back into the
river is variable indicating there may be enviromta¢issues, predator concerns, or problems
finding adequate prey after entering the maringrenment. The proportion of kelt that pass
through the Strait of Belle Isle traveling towaf@seenland is highly variable, ranging from a
high of 45.8% in 2008 to a low of 15.5% in 2010 lg6BaStrait not included because of
incomplete receiver coverage between 2008-201ppgsible explanation for the low number of
kelt passing through the Strait of Belle Isle iri@0nay be explained by the high number of kelt
that returned as consecutive spawners that yeavetdr, in 2012 there was a low proportion of
salmon detected at the Strait of Belle Isle reasiy&6.1%) and a very low proportion of the kelt
returned to the river as consecutive spawners stiggethat either the kelt are reconditioning in

the Gulf of St. Lawrence or have experienced a hag of mortality in the gulf.



Table 2.1: Summary of the kelt collected and tagettie Red Bank bridge in the Northwest Miramichi
River on April 20-21, 2012. Acoustic and sateltig identification numbers, fork length (cm), weigh
(kg), and sex for each kelt are shown.

Date Acoustic tar  Satellite tar  Fork lengtt Weight  Se»
2C-Apr-12 1542 75.C 2.8t F
2C-Apr-12 1110¢ 11745¢ 87.C 4.9( F
2C-Apr-12 1110¢ 11745: 76.C 3.1C F
2C-Apr-12 No tag 77.5 3.1t F
2C-Apr-12 1542¢ 77.€ 3.1C F
2C-Apr-12 1111: 11745 92.c 6.0t F
2C-Apr-12 1542¢ 78.C 3.3C F
2C-Apr-12 1543( 79.t 3.0t F
20-Apr-12 No tag 74.2 2.9C F
2C-Apr-12 1543: 74.¢ 3.0C F
2C-Apr-12 1111 11745¢ 78.€ 3.2 F
20-Apr-12 No tag 64.t - F
2C-Apr-12 1543: 98.t 6.9( F
2C-Apr-12 1111 11745¢ 80.3 3.8C F
2C-Apr-12 1543: 88.1 4.1t M
2C-Apr-12 1111« 11746( 78.C 3.4t F
2C-Apr-12 1543 75.< 3.1C F
2C-Apr-12 1111¢ 11746: 75.k 2.6t F
2C-Apr-12 1111¢ 11746: 76.C 3.0t F
2C-Apr-12 11117 11746 78.€ 3.5( F
2C-Apr-12 1543t 72.€ 2.6t F
2C-Apr-12 1111¢( 11745¢ 80.t 4.4 F
2C-Apr-12 1543¢ 80.5 4.0C F
2C-Apr-12 1543 77.€ 3.5( F
2C-Apr-12 1543¢ 79.4 3.7C F
2C-Apr-12 1543¢ 85.( 4.6 F
21-Apr-12 1544( 82.¢ 4.1( F
21-Apr-12 1544: 88.¢ 5.3t F
21-Apr-12 1544; 77.5 3.5C F
21-Apr-12 1544: 80.2 3.07 F
21-Apr-12 1544 97. 7.0C F
21-Apr-12 1544t 78.1 3.1t F
21-Apr-12 1544¢ 91.C 5.6% F
21-Apr-12 1544 60.z 1.4C M
21-Apr-12 1544¢ 67.1 2.4¢ F
21-Apr-12 1544¢ 78.2 3.6¢ F
21-Apr-12 1545( 79.2 4.0C F
21-Apr-12 1545 74.5 2.8t F




Table 2.2: Number of kelt surviving to the diffeteaceiver arrays by year.

L ocation 2008 2009 2010 2011 2012
Head of tide 50 50 50 50 35
River mouth 48 46 45 47 33
Miramichi Bay 48 46 45 47 31
Strait of Belle Isle 22 9 7 15 5
Returned to river as consecutive 3 4 9 5 2
Returned to river as alternate 4 0 5 2 *

* denotes that an unknown number of alternate spapkelt that will return in 2013.
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3 Warm Water Temperaturesand Thermal Refuge of Atlantic Salmon

I ntroduction

Over the past few years a large portion of the I8sest Miramichi River salmon run has returned ity Ju
and August and because of the run-timing, fishsatgected to warm water temperatures on the main
stem of the river. Therefore, adult Atlantic salmmust seek suitable thermal refuge as they migrate
upstream to minimize the physical stress associaitbdwarm water temperatures. For events that are
moderately stressful (i.e. 23-24°C), there mayrmugh cool-water habitat for fish to access; howeve
during periods that are very stressful (i.e. 26 7old-water habitat may be limited, particularyhe
lower sections of the river where the water is warnlThe Warm Water Protocol developed by DFO is
based on temperatures in the main stem Southweatritihi River at Doaktown, NB, and currently has
three classes of proposed regulation changes:oEu€ of the 12 major holding pools that are imgurt
for thermal refuge, 2) Morning only angling anddlirelease reduced to one fish, and 3) Completéngngl
closure. To improve the warm water protocol, ther@ need to identify the temperatures that figh ar
actually experiencing during periods of warm waéenperatures. The use of miniature thermal loggers
will allow us to determine the actual temperatutes fish experience as they make their way upstrea
and will also reveal if fish are able to find adatputhermal refuge during warm water periods. Ciima
changes are projected to increase water tempesatutiee future; therefore, we can expect an irsréa
frequency of the warm-water temperature eventstoioin the Miramichi River watershed. More
frequent warm water events could have negativeemprences for Atlantic salmon so enhancing the

warm water protocol may help prevent declines is fisheries resource from the environmental change

In this study we aim to determine the relativegienature of Atlantic salmon cold-water holding
pools to the water temperature station in Doaktd@emparing the temperatures measured in the holding
pools will allow us to determine at what temperatoreasured in Doaktown constitutes a stressful warm
water event. Secondly, we will tag fish externaligh miniature thermal loggers so that we can
determine the actual temperature that these saéxperience during warm water periods and whether or

not they are actually able to seek out cooler wat@peratures.
Methods

Five VEMCO temperature loggers were successfultggd in major coldwater holding pools on the
Southwest Miramichi on July 18, 2012. Salmon pdawttuded in the study were: Betts Mills Brook,
Doak Brook, Mill Brook, Big Hole Brook, and DonnglBrook. The thermal recorders were anchored

near the deepest part of the holding pool to detrgoerature profile of where the fish would layidgr



warm water periods. We outfitted ten adult Atlarsdmon, captured at the trap-net in Millerton, NB,
with individual miniature thermal loggers. The naituire loggers were attached externally to theifish
similar method to the attachment protocol of theli@#ags, which are put on adult salmon annudily a
the Millerton trap-net. Since we could not track thcation of the tagged fish, temperature logbeais
waterproof stickers attached to them indicatin@ @éllar reward and the MSA contact phone number
with the hopes that any angler catching one ofetfiisd could return the tag to the MSA and get the

reward.
Results

The MSA field-crew successfully anchored the terapee loggers in the five major holding pools in
July; however, were unable to retrieve any of thedoggers from the pools in the fall becauseigif h
water and poor visibility. The water levels in th@ding pools were low when the temperature loggers
were put in but when the MSA field-crew went taimte the data loggers in October, water levelsewer
much higher. For reference, Figure 1 shows thenetels in the main stem of the Southwest Miramich
River at Blackville in the summer when levels rahpetween 0.45-0.8m whereas at the same location in
the fall, water levels ranged between 0.6-1.6mth&stemperature loggers were placed in smaller
tributaries than the main stem of the river théed@énces in water levels may have been greatéeat t
salmon pools than the Blackville location and tasld further explain the lack of success retriguime
data loggers. However, the loggers will continuestmord water temperatures and next summer in 2013,
when water levels are low again, we will be ablesimover them and get the 2012 water temperatures.
The salmon tagging project was also not able towercany of the 10 miniature temperature loggeas th
had been placed on adult Atlantic salmon at théelin trap-net (Table 1). We relied on anglers to
return any tags that were captured and unfortupateltags were reported. However, the tags will
continue to record temperatures over-winter and beageported next spring if any of the tagged salmo
are caught in the spring fishery while migratingloto sea. If returned next spring, we will st bble to
recover the 2012 temperature data from these tatjdetermine if the salmon were able to locate
coldwater temperatures in this past summer.



Table 3.1: Summary of the 10 adult Atlantic salnttwst had been tagged at the Millerton trap-nethen t
Southwest Miramichi River. Date, life-stage, sext] &ength of the salmon that had been tagged were a
recorded.

Month Day Year Life Stage Sex Length (cm) Tag#
July 16 2012 Salmon Female 72.5 284
July 17 2012 Grilse Unknown 54.3 285
July 18 201z Salmor Femal 88.2 28¢
July 19 2012 Salmon Female 94.5 287
July 20 2012 Grilse Male 61.1 288
July 21 2012 Salmon Female 95.5 289
July 24 201z Grilse Unknowr 55.7 29C
July 24 2012 Salmon Female 82.8 283
July 25 201z Salmor Femal 83.¢ 29z

July 25 2012 Grilse Unknown 54.1 291
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4 Juvenile Electrofishing Assessment

Introduction

The Miramichi Salmon Association (MSA) continuesl @ectrofishing program in 2012 to
assess juvenile Atlantic salmon populations intbadwater areas of the Miramichi River
watershed. The MSA also worked co-operatively whith Department of Fisheries and Oceans
(DFO) Science Branch on another survey using tadgygtes that are monitored on a yearly
basis to assess Atlantic salmon juvenile abundamedise Miramichi River system. Both
electro-fishing surveys target Atlantic salmon &ndok trout juveniles but other fish species are
often collected as by-catch. In this report, Atiesselmon juveniles are listed as fry and patrr,
with the parr consisting of 1+ and 2+ age claséékl salmon fry (0+) are typically less than
60mm in length in late summer and wild parr (1+) 2ary in size by site; however, parr are
grouped together in length by year class and gépel@not exceed 120mm. There is typically a
higher abundance of fry than parr as fewer salmempeesent in successive age classes due to
mortality and predation. If this trend is not oh&st, it could be viewed as an indication that fry
survival is low and should be investigated.

Electrofishing sites in both surveys are gener@lflypr 4" order streams and are
tributaries to major rivers where salmon histoticapawn; however, sites may also include
some main river locations. The headwater tribusaingams are of major focus to the MSA
electrofishing as they are considered feeder ssdarthe major rivers and are typically under-
seeded with juvenile salmon. Generally, swift mgwiater less than 60cm in depth with gravel,
rocky substrate characterize juvenile salmon habAgdult salmon migrate as far upstream as
possible to spawn but juveniles in their first,@®t or third year can move around quite
extensively in search of food, avoiding predatiamg identifying suitable over-wintering habitat.
During the warm water periods in the summer morth&niles (parr more often than fry) also
move throughout the river seeking cold-water refuge

The main objectives of the annual electrofishinggpoam are to:
1. Assess proper stocking distribution of spring ffestding fry. Broodstock are collected from
individual rivers and their progeny must returrttieir native river system. Determining wild

densities allows us to avoid overstocking and tangéurally under-stocked streams in each



river system. In terms of stocking, any site caritaj more than 50 fry per 106ris not
considered for stocking as it appears to refldatathy natural population.

2. ldentify areas absent of fry as this indicates ashllnon were not able to spawn in that area
last fall. No fry present could mean that adultsevenable to access the spawning grounds.
That is, the river or stream may be barricadedmesway (e.g. beaver dams) as to limit
upstream migration of adults. Not only will theseas be targeted to stock but efforts may
be made to identify and remove any obstacles taralaspawning.

3. Evaluate the success of spring stocking activiiigsomparing juvenile densities at stocked
sites to sites that were not stocked that year.

4. Estimate the number of juvenile salmon in the rivVidre juvenile Atlantic salmon survey
conducted in partnership between DFO and MSA det&srthe number of juvenile salmon
relative to other years, dating back to 1970, atsdime sites each year. Fry to parr survival
can be calculated to aid in determining where éo#étks to juvenile salmon production may
be.

M ethods

Electrofishing is the use of electricity for thaiae capture of fish. Electricity is generated by a
battery located on the back-pack of the electrefistith an anode (positive) wand and the
cathode (negative) tail placed in the water to plasslectric current through the water. The
charged particles moving between the anode anddatbroduce an electric field that is used to
promote involuntary swimming action in fish, caugthem to move toward the anode. When a
site has been identified, a crew of three peoplarivg leak-proof waders and rubber gloves
enter the site facing upstream. With one persoryicay the backpack electrofisher, the two other
crew members collect the fish with a dip-net arsinall seine net as they are drawn up to the
water surface by the electrical current. The figh@aced in a bucket of water and held until the
site is completed.

There are two methods for measuring density iivangarea: Catch per Unit Effort
(CPUE) and closed-site depletion. The MSA surveyaisessing headwater areas for stocking
uses the CPUE method exclusively. CPUE sweepsoatenaed back and forth along the stream

from bank to bank, until 500 seconds has elapsdteelectrofisher. The crew then samples the



captured fish on shore for length and abundancaetsdar each species. The fish are then
released back into the stream. The depletion methrdy performed during the MSA/DFO
juvenile assessment, is done by capturing allffisim a measured section of stream rather than
the timed CPUE method. A 200 square meter secfistr@am is measured off and barricaded
with fine nets at the upper and lower ends of ttee $his ‘closed site’ is then swept three to four
times removing all fish or until an acceptable r&chn in fish occurs (often four sweeps). This
method produces an actual density for a known ameds used to calibrate the formula for the
timed CPUE method. All fish are identified to sgescand lengths and weights are recorded.
Substrate type (rocky, gravel, etc.), stream tyibe( run, etc.), water and air temperature, and
site dimensions are all recorded along with a diagof the site. The DFO uses both the closed

site and CPUE techniques to get juvenile estimfatesites that are sampled annually.

Assessment of Stocking First-Feeding Fry

Starting in 2010, the MSA shifted the focus fromc&ing young of the year Atlantic salmon
fingerlings in fall to stocking first-feeding yourd the year salmon in late spring. First-feeding
fry are at the life-stage when they would normakyng feeding for the first time in the wild.
Stocking sites are selected based on electrofigiesigts from the previous year as well as some
additional headwater sites expected to have loel$eof fry. Sites are stocked with
approximately 5000 first-feeding fry and then eleftshed later in the summer to determine if
first-feeding fry successfully remained at the .sitee stocked sites were all headwater tributary
sites with moderate to high quality Atlantic salmmabitat. We compared the average first-
feeding fry density of the sites stocked to thosestocked.

Results

Electrofishing assessment of stocking first-feeding salmon fry in late spring

A total of thirty electrofishing sites were assesbetween July 30 and August 29, 2012 in the

Miramichi River (Table 1). Of the sites electro&sh 18 sites had been stocked with first-feeding
fry from the Miramichi Salmon Conservation Centegviieen June 18 and July 5, 2012 (Table



1). The average fry density at the sites that wetestocked with first-feeding fry in 2012 was
57 fry per 100rhwhile the sites that were stocked had a signiflgarigher average density of
121 fry per 100 which is considered well above the minimum susthaie fry density (50 fry
per 100mM) for the river (Fig. 1). Variable results were flin the non-stocked sites as five sites
had no fry and one site had less than five fryi€mf whereas one site (Bill Gray Mountain)
had an extremely high density of 454 fry per 16@md this site likely over-inflated the non-
stocked sites average. All of the sites that weyeked had fry present, ranging from 3-422 fry
per 100r. The MSA identified 14 sites as having fry demsitiower than the target number and
of these, nine of the sites had not been stockedpiing compared to only five that had been
stocked (Table 1). The high survival of first-feeglifry at stocked sites can help to increase the
overall juvenile salmon production in the river.efefore, the MSCC will continue its stocking
of first-feeding fry in the future.

Juvenile population assessment survey (MSA/DFO)

The DFO/MSA collaboration resulted in 55 of the aalrsites being electrofished in 2012.
Preliminary results from the assessment revealgil fny densities at many sites in both the
Northwest and Southwest Miramichi Rivers as 60%53Bof all sites contained greater than 50
fry per 100m (Fig. 2). No site contained zero fry and only 18/55) had fewer than 30 fry per
100nf. Parr results revealed high densities, greater #deparr per 100mat 33% (18/55) of the
sites but also found that five sites contained pam. However, some sites were electrofished in
relatively warm water conditions and parr, whichraa tolerate warm water as well as fry, may
have moved away from the sites seeking out coléewafuge. However, the DFO continues to

verify age classes using the scale samples thegditted to confirm these results.



Table 4.1: Juvenile abundance assessments cattulsiteg the CPUE method for the 30 sites
electrofished by the MSA to identify potential frewstocking sites. Sites with less than 50 fry J@gnt
are candidate sites for future stocking effortslevkites that had been stocked in 2012 are alsifigel.

Catch per 100

River Site Fry Parr  Stocked 2012
Main Southwes  Betts Mills Brool 0.C 6.1 N
Main Southwes  Doak Brool 30.t 29.5 N
Main Southwes  Big Hole brool 3.8 14t N
Main Southwest Crooked Bridge Brook 0.0 23.3 N
Northwes South Branc- road crossin 207.< 11€¢ Y
Northwest Bill Gray Mountain 454.3 13.0 N
Northwest South Branch - Goodwin Lake 419.9 470 Y
Northwes North Branch Tomogono 287.< 68.2 Y
Sevogle Johnstone Broc 132.¢ 5.2 Y
Sevogle South Branch - above old e-fish  51.3 388 Y
Sevogle Sheephouse Brook 77.7 28.2 N
Sevogle Bear Brook 18.5 156 N
Sevogle North Brancl-bridge crossin 162.5 9.1 Y
Sevogle North Brancl- above bridge 129.5 51€¢ Y
Sevogle Little Sheephouse Bro 0.C 0.C N
Sevogle Travis Brook 46.8 307 Y
Little Southwes  Upper West Branc 60.t 408 Y
Little Southwest West Branch- lower e-fish site 34.6 125 N
Little Southwest  Upper Libby's Brook 107.6 194 Y
Little Southwes  Devils Broo} 31. 191 Y
Little Southwes  Upper Saddlers Brot 189.7 17.C Y
Little Southwest Squaw Barron Brook 54.8 347 Y
Little Southwest Crooked Brook Tuadook 209.5 422 Y
Little Southwest County Line Brook 2.3 3.2 Y
Cains McKenzie Brool 19.t 3.4 Y
Cains Salmon Broo 0.C 1.4 N
Cains Mahoney Broo 8.€ 0.C Y
Cains West Branch Sabbies 74.7 364 N
Cains East Branch 6 Mile Broc 0.C 277 N
Cains West Branch 6 Mile Brook 70.3 9.7 Y
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Figure 4.1. Comparing the number of fry collectedites that had been stocked by the Miramichi
Salmon Conservation Center in 2012 to the numbényafollected at sites that had not been stocked.
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Figure 4.2 Preliminary juvenile density results from the 2AMISA/DFO annual electrofishing progre
with: (A) showing the fry densities at sites in tBeuthwest Miramichi River tributaries, (B) showiparr
densities at sites in tf&outhwest Miramichi River tributaries, (C) showiing densities at sites in tt
Northwest Miramichi River tributaries, and (D) pdensities at sites in the Northwest Miramichi Ri
tributaries. Fry density classifications range fre 1, 2-29, 30-49, 50-69, and7® fry per 100r°. Parr
density classifications range fror 1, 2-10, 11-20, 21-30, and39 parr per 1002



5 Smolt Production on the Northwest Miramichi River

Introduction

Over the past three decades there has been awagtimeed for conservation efforts to sustain
Atlantic salmon stocks in the Miramichi River. Wéihe adult stock assessment has indicated
that the Southwest Miramichi River has averagedd Q@&nge 77% to 119%) of the
conservation requirement for sustainability fron®89- 2009, the Northwest Miramichi typically
reaches less than 50% (range 26% to 111%) of spgvesicapement in a given year. Although
electrofishing studies on the Northwest Miramicavé consistently indicated an abundance of
fry and parr in the river, the adult returns haeertmuch lower than should logically be
expected. It has been assumed that smolt produstiofd be consistent with the levels of
juveniles; however, adult returns to the Northwdstmichi do not seem to reflect this trend.
Thus, an accurate estimation of the total smolugadjpn migrating from the Northwest
Miramichi River is an essential component to un@erding and managing Atlantic salmon in
this watershed and a way to measure at-sea sunfigaholt that return as grilse and salmon.

The Northwest Miramichi system likely experiencedrecreased harvest of grilse and
salmon compared to the Southwest Miramichi dudéediigh abundance of public pools, crown
reserve stretches, and First Nation Fisheriesaloes which could all reduce the number of
salmon annually available for spawning. Additiopathe Northwest Miramichi has an
increasing striped bass population which likelytabaites to an increased mortality of smolt
exiting this system on their way to the marine emwment.

The smolt population estimates from this studyeepnt the second year of the multi-
year Northwest Miramichi River Smolt Production jeo. The purpose of this project is to
assess smolt production on the Northwest Mirangghtem using its three major tributaries; the
Big Sevogle River, the Northwest Miramichi tributand the Little Southwest Miramichi (smolt
estimate conducted by the Northumberland Salmote&ion Association). The data will enable
scientific based management decisions to be madbadd\Northwest Miramichi system since the
conservation targets of adult salmon have rareépnlmet. We will also be able to estimate the at
sea-survival from smolt to adult salmon on the Ne#st River by looking at the number of
smolt exiting the river compared to the numberadiltss coming back to the river as grilse and

first-year spawning salmon.



M ethods

The method used to obtain the smolt estimates waark and recapture experiment. On the
Sevogle, Northwest and Little Southwest Riversampscrew traps (RST), or “smolt wheels,”
were used to capture smolt for tagging. The smbkelwas strung across the river by an
overhead cable and floated on the top of the watéwo large pontoons. The river current
forced the partially submerged wheel to rotate. Asly that entered the trap were guided into
the trap’s holding box which is located at the batthe smolt wheel. All fish in the live-box
were collected and sorted with each fish identifedpecies, counted, and released except for
salmon smolt, which were measured for fork lengtth then tagged with streamer research tags.
Scale samples were also taken from ev&rgdimon smolt for age verification. After the smolt
were tagged they were taken back upstream of tio#t svheel so they could be recaptured again
by the smolt wheel. The percent of tagged smottaharecaptured at the smolt wheel should
allow us to estimate the number of smolt movingafuhat particular tributary. Upon recapture,
the already tagged smolt were all released diréctly the river so they can move downstream
and be recaptured in the main stem of the Northi@simichi. A single large trap-net was
installed in the Northwest Miramichi River at Cdissio capture smolt moving from freshwater
into Miramichi Bay. Tagged smolt captured at thesgiles trap-net allow us to get an estimate of
the smolt population moving out of the entire Naréist Miramichi watershed. The Cassilis trap-
net efficiency is calculated by the total catclswiolt at Cassilis divided by the population
estimate. The total smolt run from the Northwestawiichi is determined by a ratio of the
number smolt that are tagged upstream at the Sevdglthwest, and Little Southwest smolt
wheels, and the number of tagged smolt that asptaced at the Cassilis trap comparing to the
total number of untagged smolt captured at theilagsp. The trap-net was fished daily,
generally at low tide, and the smolt were sortednfthe rest of the species captured. Each day,
sub-samples of up to 100 smolt were measured aisdh@d@ were sampled in detail for length,
weight, sex, and age.

Results

The Sevogle smolt wheel operated from May 1 to @ythe Little Southwest smolt wheel

operated from May 1 to May 25, and the Northwegtltichi smolt wheel operated from May 1



to May 26 although this wheel was not operatiomaMay 11. The trap-net at Cassilis operated
from May 8 to May 31 although the trap-net leadaswashed out on May 12 due to high water
conditions and did not operate again until May 16.

The peak daily smolt runs for each tributary wereMay 11 on the Sevogle River with
1026 smolt, May 12 on the Northwest River was oth @B5 smolt, and on May on the Little
Southwest River with 117 smolt. In 2012, 1212 smate tagged on the Sevogle, 818 smolt
tagged on the Northwest Miramichi, and 667 sma@géa on the Little Southwest Miramichi.
The recapture efficiency of smolt moving downstrdameach tributary was: 1.65% on Sevogle,
5.75% on the Northwest, and 1.47% on the LittletBoest.

At the Cassilis trap, we captured 6392 total srantt we were able to recapture 47 smolt
with the streamer tags that had been put on dtithgary smolt wheels. Smolt production on the
entire Northwest Miramichi River system in 2012 veatimated at 328,000 smolt (95% ClI
255,000 to 452,000) (Fig. 1), which worked to b per 100rh assuming a 10% mortality of

tagged smolt due to handling and predation.

Discussion

Our objective to reach the 3.0 smolt per 16@8molt production target for the Miramichi was

not exceeded on the Northwest Miramichi River systas it had been done in 2011. However,
in 2012 the Cassilis trap-net was washed-out argithexefore not operational from May 12 to
May 15. The Cassilis trap-net wash-out occurredyaatter the peak smolt run in both the
Sevogle and Little Southwest Rivers (May 11 forretibutary), as well as the peak smolt run of
the Northwest Miramichi River (May 12); therefotkis likely had a large impact on the total
smolt production estimate for the Northwest MiramiRiver system. Another potential reason
that the smolt estimate may be low for the systethat the Northwest smolt wheel was not
operational on May 11, which was the peak smolteneent date for the other two tributaries;
therefore, none of the smolt that left the tribytduaring this time period received a tag.
Although many of the un-tagged Northwest smolt maye passed by the Cassilis trap-net when

it was washed out, there were likely many colledtethe trap-net after it was re-installed.



1,200,000+

1,000,000+

800,000

600,000

Smolt estimate

400,000 -

200,000+

O .
2011 2012

Y ear

Figure 5.1: Estimated smolt production for the Kamest Miramichi River in 2012 compared to the smolt
estimate from 2011.



6 Beaver Dam M anagement

Introduction

Beavers can block off access to spawning areasuldgiry large dams in brooks, culverts, or
fish ladders. Beaver dams can impede Atlantic saloqstream migrations to spawning habitat
when water levels are low and salmon are unablswion or jump over the impoundments.
When their migrations are blocked, salmon will cagate below the dams and lay their eggs in
redds; however, with so many females laying eggs small area, redds become crowded and
overlapping with egg survivability reduced. Beavaiso typically build dams on small streams
and these areas generally contain: excellent jivesalmon habitat quality, fewer numbers of
large predators, and cooler stream temperatures. eégg survivability and reduced habitat
qguality below the dams, as well as lack of spawrabgve the dams, results in these areas
becoming devoid of juveniles. Lack on salmon juleproduction not only negatively impacts
total salmon production on the river but also reguprey availability for other wildlife (i.e.
eagles, otters).

Beaver numbers, and consequently beaver dams aoklalgles, have recently increased due
to the decrease in people trapping beaver. Histityiqeople trapped beaver to supplement their
income; however, over the past few years beavérmpiees have been at the lowest point since
the 1993/1994 season resulting in lower annual drdaarvests over the past 5 years.

Beaver dam notching during the critical salmon tiame period has had recent success as
prior to 2006 few salmon fry were found on BettdI&IBrook near Doaktown NB despite the
building of a new fish ladder near its mouth. I080a major beaver dam that had been blocking
the fish ladder was removed, as well as 21 additibaaver dams were notched or removed, and
this resulted in adult salmon access to more tig00BnT of spawning habitat. Electrofishing
results by the DFO and MSA revealed the presendeyah Betts Mills Brook the following
year. Additionally, Porter Brook and Big Hole Broekch have high quality salmon habitat and
when salmon were able to access spawning habisteam of their respective beaver dams,
high densities of salmon fry were present duriregtebfishing.

Providing access to spawning habitat for adult @ttasalmon will ensure that the Miramichi

River maintains a strong juvenile output. High nemsbof juvenile will hopefully increase adult



salmon returns and provide the Miramichi outfitfegsides, and local fishermen the highest

quality Atlantic salmon fishing in the province.

M ethods

In the late-summer and fall of 2012, the MiramiSlaimon Association staff surveyed brooks
on the Cains River and targeted brooks of the r8authwest Miramichi River. The MSA field
crew was made up of Tyler Storey (MSA techniciamj &yler Coughlan. Many of the brooks
are inaccessible by roads; therefore, the progeptires the field-crew to canoe downstream
brooks to locate dams. Brooks that were surveysdighout the summer in the main Southwest
Miramichi River were: Porter Brook, Betts Mills Brk, and Big Hole Brook and in the Cains
River were: McKenzie Brook, Six Mile Brook, Muzrddirook, Salmon Brook, Little Otter
Brook, Upper Cains River, and Sabbies River. Dutirgmid-summer/early fall, beaver dams
were removed and the GPS locations of these weea ¢go a “nuisance wildlife trapper” to have
the beavers removed. A nuisance trapper possespegial permit to remove beavers out of
season, since the furbearer season is from Oc8tber January®}, after the majority of salmon
have spawned. Later in the fall (from Oct. 1- Q&), while salmon were migrating upstream in
brooks of the Cains River, the beaver dams werelginotched to provide access to the salmon

spawning habitat.

Results

The 2012 beaver dam removal and notching projeaoenced on September 24 and ran
through October 26; although, two beaver damseatrtbuth of McKenzie Brook had been
identified, removed, and reported to a nuisangepteaearlier in the summer. From Sept 24-Sept
30, two beaver dams in Porter Brook, ten beaversdarBetts Mills Brook, and six beaver dams
in Big Hole Brook had been removed and the dantimes were reported to a nuisance trapper.
However, during the beaver dam notching time pendtie Cains River (Oct 1-26), the field-
crew lost many days because of high water levets (. On days that the field-crew were able
to canoe through the brooks, water levels had eitlashed-out many of the beaver dams or

made the beaver dam difficult to locate due to lgler. Nevertheless, on the days that the



water levels were too high for canoeing, or wheghhiwater masked the presence of a dam, adult
Atlantic salmon that would be migrating upstreanthiase brooks could potentially swim, or
jump, over the beaver dams which would provide tlaeoess to upstream spawning habitat.
Although only two dams on McKenzie Brook (Cains &iwere cleared earlier in the summer,
we were able to remove successfully 15 beaver frmwatershed. It was hoped that more
beaver dams would be trapped but due to uncoopenagather and time constraints we were
unable to do so, although the high water levellyilallowed salmon to naturally access
spawning habitat.



Table 6.1: The major river, tributary, and GPS tmgaof each beaver dam removed during the project.

River Tributary GPS

Southwest Miramichi River Porter Brook Dam 1 46.5018 -66.4501
Southwest Miramichi River Porter Brook Dam 2 46.4975 -66.4533
Southwest Miramichi River Big Hole Brook Dam 1 46.5584 -66.2710
Southwest Miramichi River Big Hole Brook Dam 2 46.5561 -66.2297
Southwest Miramichi River Big Hole Brook Dam 3 46.5566 -66.2266
Southwest Miramichi River Big Hole Brook Dam 4 46.5572 -66.2201
Southwest Miramichi River Big Hole Brook Dam 5 46.5609 -66.1996
Southwest Miramichi River Big Hole Brook Dam 6 46.5545 -66.1868
Southwest Miramichi River Bett's Mills Brook Dam 1 46.4963 -66.1964
Southwest Miramichi River Bett's Mills Brook Dam 2 46.4974 -66.1937
Southwest Miramichi River Bett's Mills Brook Dam 3 46.4982 -66.1924
Southwest Miramichi River Bett's Mills Brook Dam 4 46.5002 -66.1897
Southwest Miramichi River Bett's Mills Brook Dam 5 46.5086 -66.1916
Southwest Miramichi River Bett's Mills Brook Dam 6 46.5115 -66.1927
Southwest Miramichi River Bett's Mills Brook Dam 7 46.5288 -66.1795
Southwest Miramichi River Bett's Mills Brook Dam 8 46.5343 -66.1826
Southwest Miramichi River Bett's Mills Brook Dam 9 46.5389 -66.1845
Southwest Miramichi River Bett's Mills Brook Dam 10 46.5389 -66.1845
Cains River Upper Cains River* 46.2801 -66.2940
Cains River MacKenzie Brook1l 46.4413 -66.0104
Cains River MacKenzie Brook?2 46.4419 -66.0155

* = water too high to remove
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Figure 6.1: (A) Precipitation in Miramichi duringe beaver dam removal time period, historical data
accessed from www.farmzone.com (B) Rain resultdigh water levels in the main Southwest
Miramichi River, and its tributaries, causing ursafimpling conditions, beaver dam wash-outs, osdam
to be overtopped by water. Data for the SW MirainiRilrer at Blackville (01BOO001) is accessible from
www.wateroffice.gc.com.



