LaHave River Invasive Species Project
2018 Final Report

4
Prepared by: Shawn Feener )—?\'\ 2

<
(e]
»
=

Bluenose Coastal Action Foundation C 6A S Th(

ACTION

ESTD - 1993




COASTAL

LaHave River Invasive Species Project 2018 Final Report

Contents

ACKNOWIEUZEMENTS. ....eiiiiiiee ettt e e e sttt e e e s bt e e e s ebteeessbtaeessbtaeessstaeessseaeessseaeessnsennessnns iii
INEFOAUCTION .ttt sttt et e bt e e bt e s bt e sat e st e et e e bt e beesbeesaeesaseeabeesbeesaeesanenas 1
Bluenose Coastal Action FOUNAAtioN ........cocuiiiiiiiiiiiiieee ettt e 1
a0 o11=T o o FO OO UU TP U PR PP TPPUPRUPRUPPO 1
INVASIVE SPEEIES .eeieiiiiiiiiiiiete ettt ettt e e e e e sttt et e e e e e e s bbb eeeeeeesesanbebaeeeesseasasbbbaeeeesssanansnnaaeeeas 1
Smallmouth Bass (Micropterus dolomiBU): .......cccueiiiiieeciieeiieeciee e ree e et e e aae e s re e e 1
Chain PICKEIEI (ESOX NIGEI) ......eveeeeetiee ettt eettee ettt e e ettt e e e tee e e e etae e e e e abte e e senbaeaeeenbaaeeeentaeeeeenseneeennrenas 1
(oY = e M0 o JT=Tor 1Y/ =E RN 2
IMLEEROAS ...ttt b et e sab e s bt e e bt e e s bt e e bt e e s a bt e e b et e sabeesabee e bt e e s beeeeateeeabeeeneeesareenn 2
Smallmouth Bass and Chain Pickerel EXtraction:........coocueeiieiniiiniiie ettt 2
1T <=4 0TSSP PUPPTT PP 2

F N =T W o) B U« 1Y RSP 3
RESUIES ..ttt ettt e b e bt e s bt sat e e a bt et e e bt e bt e sheesa bt et e e bt e b e e beeeheeeaeeeate e beenbeenheesaeenas 3
B[y o{ U E1] (o o P PP PUSPUPPRPON 6
2019 FIElt SEASON ...ttt ettt st sttt b e s he e st et e b e s ae e st s bt e n e e r e reesreeseeerees 6
LCToF-1 - 1o @] o J=Toru Y7L RPN 6
REFEIEINCES ...ttt ettt b e s bt s ae e et e e b e e bt e ebeesaeesabe st e e be e bt e bt e sbeesateeate e beenbeesaeesanenas 7

ii|]Page



e "ASTA‘

LaHave River Invasive Species Project 2018 Final Report

Acknowledgements

Bluenose Coastal Action Foundation would like to thank all those who aided in the successful completion
of the 2018 LaHave River Invasive Species Project (LRISP) Field Season. The following individuals played a
critical role in supporting the success of the LRISP:

2018 Field Crew: Shawn Feener and Kaylee MaclLeod

NS Department of Fisheries and Aquaculture, Inland Fisheries Division: Andrew Lowles, Cory
Bowen, and Jason LeBlanc

Members of the LaHave River Salmon Association

Members of the Nova Scotia Guides Association

Bluenose Coastal Action Foundation summer staff

Micmac Rod and Gun Club

The many volunteers, students, and community members who were involved

"}s,
NOVA SCOTIA

Fisheries and Aquaculture

Funding support for the project was provided by the following:

NS Freshwater Fisheries Research Co-operative, NS Department of Fisheries and Aquaculture
Canada Summer Jobs Program

LaHave River Salmon Association

Nova Scotia Salmon Association

Bluenose Coastal Action Foundation

MITACS Accelerate Program

iii|]Page


http://www.google.ca/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjwrciQuInUAhUGXhoKHSfUA7kQjRwIBw&url=http://www.restigouchelodge.com/the-restigouche-river-lodge-is-participating-in-the-following-conservation-dinner-auctions&psig=AFQjCNHnbI8ZjxVrXQj4ImyF10jcZONcXQ&ust=1495746509079236

CONsEpN

COAS h

LaHave River Invasive Species Project 2018 Final Report

Introduction

Bluenose Coastal Action Foundation

Bluenose Coastal Action Foundation is a community-based charitable organization with a mandate to
address environmental concerns along the South Shore region of Nova Scotia. Coastal Action’s goal is to
promote the restoration, enhancement, and conservation of our environment through research,
education, and action. Over the past 24 years, Coastal Action has successfully completed a vast number
of projects within the South Shore region of the province. One of Coastal Action’s greatest ongoing
concerns is healthy watersheds. The organization has a great amount of experience in successfully
conducting several fish habitat related projects in various watersheds within the area. These projects
have included fish habitat and river restoration (i.e., digger logs, rock sills, deflectors, crib walls, etc.), fish
passage and connectivity assessments and restoration projects (i.e., culvert remediation, installation of
proper crossings, etc.), water quality monitoring, as well as habitat monitoring (i.e., redd counts, habitat
suitability index surveys, habitat surveys, riparian health assessments, and electro-fishing). The
organization has also been conducting fisheries research activities targeting the SARA listed endangered
Atlantic whitefish and COSEWIC listed threatened American eel since 2008, as well as a new focus on the
COSEWIC listed endangered Southern Uplands Atlantic Salmon starting in 2017. For the past five years,
Coastal Action’s work on the Atlantic whitefish and Atlantic salmon have targeted the threat of invasive
species, namely smallmouth bass and chain pickerel, and their impacts on the native species.

Problem

Atlantic salmon (Salmo salar) are threatened throughout most of their Canadian range by non-native fish
species. In Nova Scotia, two species threaten the survival of Atlantic salmon in their freshwater migration
as smolt: smallmouth bass (Micropterus dolomieu) and chain pickerel (Esox niger).

Invasive Species

Smallmouth Bass (Micropterus dolomieu):

Smallmouth bass are a freshwater sunfish native to the Great Lakes/Saint Lawrence River region of
Canada. They have been observed using both lacustrine and riverine habitat type during multiple life
stages. The ability to survive in a variety of habitats within a watershed allows smallmouth bass to access
a large portion of that watershed. This also allows smallmouth bass to spread quickly through new

watersheds when introduced. The first authorized introduction of smallmouth bass in Nova Scotia
occurred in 1942 in Yarmouth County. Smallmouth bass currently occupy 180+ lakes in Nova Scotia due
to countless authorized and unauthorized introductions since the 1940’s (Leblanc, 2010). Once
established, smallmouth bass alter ecosystems through direct predation and habitat competition.

Chain Pickerel (Esox niger)
Chain pickerel are a freshwater fish in the pike family native to lakes in Eastern North America, north to

Maine. Authorized introductions occurred in three locations in southern Nova Scotia in 1945 (Mitchel et
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al. 2011). Due to their high catchability and desired fight when caught, they have been illegally introduced
into 95+ lakes in Nova Scotia since their initial introductions in the mid 1900’s (Mitchell et al. 2011). Chain
pickerel prefer lacustrine habitat with dense vegetation. They use this vegetation for spawning and
hunting purposes. They are considered burst predators, waiting for prey to enter burst distance until they
strike. The preference of lacustrine habitat slows, but does not stop, their spread through watersheds.
Chain pickerel can drastically alter ecosystems when introduced. In certain cases, they can eradicate all
other fish species until they are the only species that remain.

Goals and Objectives:

The 2018 field season goals and objectives comprise the first portion of a two-year research project. They
address the problem of predation on Atlantic salmon (Salmo salar) smolt by two freshwater invasive fish
species: smallmouth bass and chain pickerel. The 2018 field season focused on tagging the two invasive
species as part of an ongoing mark and recapture study. This population estimate will then be used in
conjunction with a diet analysis formed in the 2019 field season to estimate predation on Atlantic salmon
smolt by the two predators. Indicators of success for the 2018 field season were as follows:

1. Number of tagged smallmouth bass and chain pickerel
2. Number of smallmouth bass and chain pickerel measured for length and weight (condition factor)
3. Number of recaptured smallmouth bass and chain pickerel

Methods

Smallmouth Bass and Chain Pickerel Extraction:

The most cost effective and time efficient method for extraction of smallmouth bass and chain pickerel
for analysis and tagging was scientific angling. This method was used throughout the 2018 field season
for the majority of sampling. Boat electrofishing was used for one day of sampling in September 2018.
Scientific angling was also chosen for its ability to exclude most native species from sampling based on
the bait used during sampling. A 14-ft Princecraft aluminum boat was the main sampling station and
primary mode of transportation during the extraction of smallmouth bass and chain pickerel. A wide
selection of bait was used targeting the non-native predators. This was an attempt to mimic what the fish
were feeding on at the time of sampling. This was determined by periodic non-lethal stomach content
samples from the non-native species and from observations during sampling. Angling took place between
May 1, 2018 and September 18, 2018.

Tagging:

Once a fish was angled it was placed in a live well attached to the boat. This was constructed of a circular
piece of foam wrapped in a net to form an in-lake live well. The fish was then placed in a solution of clove
oil, ethanol, and lake water. The measurements for the clove oil and alcohol solution were 9-parts ethanol
to 1-part clove oil. Once that mixture was formed, a concentration of 40 mg/L of lake water was used for
in field anaesthesia. A temperature was taken of the solution and the lake water to assure there was not
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more than a 5°C difference. If a difference of more than 5°C was noted, the solution was discarded, and
a new solution was formed with fresh lake water.

The fish were placed in the solution until they began to lose equilibrium (started to lose balance in the
water column). Once the fish had lost equilibrium, weight and length measurements were taken. Weight
was taken using a wet mesh bag and a hanging scale, length measurements were taken using a semi
submerged trough measuring board. After the measurements were recorded, while still in the trough,
the fish was tagged with a T-bar Floy tag below the dorsal fin and a PIT tag behind the pectoral fins in the
stomach cavity. The fish was then placed in a separate live well to recover and then released. This entire
process lasted approximately 2-4 minutes per fish from time of placement on anaesthesia to time of
release. If any fish did not recover within 5 minutes or showed signs of being foul hooked it was
euthanized after anaesthesia with a sharp knife into the brain cavity.

Area of study:
Wentzells Lake is located outside of Bridgewater, Nova Scotia within the LaHave River watershed. This

site was chosen due to the combination of the Main River and North Branch of the LaHave feeding into
the lake. With two major branches of the LaHave entering this lake, the likelihood of Atlantic salmon
smolt using this as a migratory pathway is higher than any other lake in the LaHave. The lake supports
populations of both smallmouth bass and chain pickerel, which are the non-native fish that this study is
targeting. The lake also has two boat launch sites making access easy.

The lake was split into three sections based on habitat and lake morphology. These sections are W1, W2,
and W3. W1 is the areain which the North Branch of the LaHave River enters the lake. This area is shallow
and densely vegetated with pickerel weed and rush species. W2 has a shoreline with coves that have
gradual increases in depth and are vegetated with water lily species and pond-weed. Finally, W3 is the
shoreline that borders the main road and is sparsely vegetated with rush species, contains steep depth
increases, and little to no lake bottom habitat.

Results

Table 1. Total effort and smallmouth bass caught during the 2018 field season. CPUE is shown as number of fish caught/effort
in hours.

Location Effort (hrs) # Fish Caught CPUE (#fish/hr)
W1l 43 33 0.81
W2 47.5 g2 1.73
W3 37.4 66 1.76
Total 127.9 183 1.43
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Table 2. Total effort and number of chain pickerel caught during the 2018 field season. CPUE is show as number of fish caught/
effort in hours.

Location Effort (hrs) # Fish Caught CPUE (#fish/hr)
Wil 43 143 3.32
W2 47.5 130 2.73
W32 37.4 28 2.35
Total 127.% 361 2.82

Chain pickerel had a higher catch per unit effort overall and, in individual sections, higher than smallmouth
bass with 2.82 fish per hour and 1.43 fish per hour, respectively. The total CPUE for both smallmouth bass
and chain pickerel was higher in 2018 than in 2017; for chain pickerel this increase was more than 1 fish
per hour. In contrast of 2017, W3 yielded the lowest CPUE for chain pickerel.

Table 3. Total smallmouth bass and chain pickerel tagged and recaptured during 2018 sampling season.

Species Tagged Recaptured
Smallmouth Bass 178 20
Chain Pickerel 313 23

Even though there were 135 more chain pickerel tagged throughout the sampling season than smallmouth
bass, there were only 3 more chain pickerel recaptured.
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Figure 1. Average fork length of chain pickerel and smallmouth bass. Error bars indicate maximum and minimum size sampled.
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Figure 2. Average weight of chain pickerel and smallmouth bass in kilograms. Error bars indicate minimum and maximum
weights during sampling.

Smallmouth bass have more mass than chain pickerel per centimeter of fork length, showing a higher
average weight and a shorter average fork length. This is due to the physiology of the fish; chain pickerel
having a fusiform shape compared to the oval shape of a smallmouth bass.
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Discussion

More chain pickerel were sampled in the early season (May through to late June) than the later season
(August/September). There were 246 chain pickerel sampled before the end of June and 67 sampled after
June. Smallmouth bass had a more even distribution throughout the sampling period with 93 being
sampled before the end of June and 90 being sampled after June. However, for smallmouth bass, the
difference between May and June was more significant with May seeing 26 bass sampled and June seeing
67. This means that the chain pickerel within Wentzells Lake are feeding more heavily during the Atlantic
salmon smolt migration than in the periods that follow the migration. It also means, based on feeding
habits, that they are more likely to impact Atlantic salmon smolt through direct predation than
smallmouth bass.

Sampling more chain pickerel in the first half of the sampling period was beneficial for overall tagging
numbers. However, when it came to recapture numbers, the significant decrease in sampled pickerel
after June reduced the likelihood of recapturing those tagged individuals. The relatively even distribution
of sampled smallmouth bass throughout the field season aided in gaining a high number of tagged
individuals and also a relatively high number of recaptured individuals.

The removal of chain pickerel and smallmouth bass did not impact the catch per unit effort at any of the
sites. CPUE’s were higher for chain pickerel in 2018 than those of 2017. Aside from W1, CPUE’s were
higher for smallmouth bass as well. Indicating that the removal of 191 smallmouth bass and chain pickerel
had no significant effect on population size in Wentzells Lake.

Due to the increase in water temperature in August and September of 2018, both chain pickerel and
smallmouth bass were using deep, cold water refugia. Due to this change in habitat use, using the
electrofishing boat in the spring while fish are frequenting the shallow lake regions would be more
efficient.

Due to the requirement for sampled fish to be tagged and returned alive, no stomach content analysis
was completed during the 2018 field season.

2019 Field Season

Goals and Obijectives:
There will be no more tagging of fish in the 2019 field season. The goal of the 2019 field season is to form
a comprehensive diet structure for both smallmouth bass and chain pickerel. This will be completed using

a live stomach content removal. A gastric lavage technique will be applied to the two non-native fish
species for the entire season to form the diet structure. Each fish will have the stomach contents weighed
and separated for further analysis. The contents will be identified to the lowest taxonomic level possible.
Methods for fish extraction will be similar to the 2018 field season, the only differences will be the tagging
process will be substituted with the gastric lavage. The area of study will remain the same (Wentzells
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Lake). Measures of success will be number of fish sampled, number of stomach contents extracted, and
efficiency of the gastric lavage technique.
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