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2021 Sea Lice Monitoring Study in Goletas Channel and Queen Charlotte Strait

1.0EXECUTIVE SUMMARY

2021 marked theenthyear of the sea lice study in Goletas Channel and Queen Charlotte
Strait, conducted by Pacificus Biological Servicesdjficus). The study was conducted foOW/I
Canada West (Mowi) and helps ful fild]l t he AQu:
of monitoring wild salmonid®y studying the abundance, prevalence and intensity of sea lice on
juvenile wild salmon.Like previous years, beach seining for juvenile salmonids was conducted at
20 sites in two rounds of sampling throughout April and May. Up to 30 specimens of each target
specieswere collected at each of the sampling sites. The samples were thenr daborfatory
analysis to determine the level of sea lice infestatibime target fish species for the present study
were juvenile pink salmorOncorhynchus gorbuscheaalthough samples of juvenile chum salmon
(O. ketg, coho salmon@. kisutch), Pacific rerring Clupea pallasii) Dolly Varden (Salvelinus
malma)and threespined sticklebackGasterosteus aculeafusere also collectedn response to a
changeto the sampling permit issued by DFO, sockeye salrf@nnerkg and chinook Q.
tshawytschaere not targeted this year, while coho were only targeted in limited nuniloers.
determine the environmental conditions at each site, water temperature, salinity, and dissolved
oxygen data were recorded at each sampling location. Overubsead the two sampling events
(April and May),atotal of642fish were retained for laboratory analysis. Of@4& fish collected
there wereé16 pink salmon,77 chum salmon30 coho salmonl sockeye salmorg Dolly Varden
12 Pacific herringand 1 tmeespined sticklebackA total of 98 Lepeophtheirus salmonige and
92 Caligus clemendice were identified on th&42 fish samples collected during sampling efforts
Table 1 provides a summary of the prevalence, abundance, and average intenstty eabice
species found on pink salmon juveniles (target species) for all study years. Considering the ongoing
COVID-19 situation at the time of the field sampling, specific protocols aimed at reducing the risk
of virus transmission were implemented floe duration of the 2A2program.

Pacificus Biological Services Ltd. 1
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Table 1: Prevalence, abundance and average intensity bf salmonisand C. clemensiice on
pink salmon from 2011 to 202.

Lepeophtheirus salmonis Caligus clemensi
vear Prevalence| Abundance Average Prevalence| Abundance Average
Intensity Intensity
2011(n =
611) 4% 0.04 1.09 13% 0.15 1.24
2013(n =
612) 1% 0.01 1.00 4% 0.04 1.00
2014(n =
500) 2% 0.02 1.00 5% 0.06 1.03
2015(n =
460) 19% 0.13 1.17 21% 0.21 1.50
2016(n =
336) 7% 0.07 1.14 16% 0.24 1.55
2017(n =
189) 5% 0.07 1.30 10% 0.11 1.11
2018(n =
201) 6% 0.07 1.17 11% 0.24 2.23
2019(n =
194) 4% 0.04 1.11 7% 0.07 1.09
2020(n =
204) 4% 0.04 1.11 7% 0.07 1.09
2021(n=516) |  13% 0.17 1.30 10% 0.13 1.30

Pacificus Biological Services Ltd. 2



2021 Sea Lice Monitoring Study in Goletas Channel and Queen Charlotte Strait

2.0INTRODUCTION

The 202 sea lice study aimed to add information to the existing baseline studies (Pacificus
2011, 2013a and 2013b, 2014, 2015, 2016, 2017, 2018, 2029 of ambient sea lice levels
present in Goletas Channel and Queen Charlotte Strait, British Columbia (Eydayyr€ontinuing
to study the rate df. salmonisandC. clemensinfestation during the 202salmonid outmigration
period (April and May). The study was conducted on behalf of Mowi Canada West (Mowi) and
the Tlatlasikwala First Nation. As no historicata exists for Goletas Channel and Queen Charlotte
Strait prior to the establishment of the program in 2011, the primary objective of the project was to
add to the data that has been collected over the premioas/ears of the study. Secondary
objectves of the project included determining the life history characteristics of sea lice in the
Goletas Channel and Shelter Bay area, as well as the abundance, life stage, and distribution of the
two species targeted..(salmonisandC. clemengi Observatias regarding smolt outmigration
timing, abundance, and distribution patterns were also collected. The@®fce study also helps
ful fildl Mowi 6s Agquacul ture Stewardship Counc
This is thetenthyear of studying sea lice in Goletas Channel (Pacificus 2011, 2013a, 2014, 2015,
2016, 2017, 2018, 2012020 and theeighth study year in the Shelter Bay area (Pacificus 2013b,
2014, 2015, 2016, 2017, 2018, 20202Q.

A total of 20 beach seine site®re sampled during the 2D@ample year. All 20 sites were
the same sites sampled since 2015; study years prior to 2015 had additional sites that are no longer
sampl ed. Six sites were |l ocated within the
Management Areas 1A' and 1213 The remaining 14 sites were located in Goletas Channel in
DFO6s Managerg t212, 245 and1216.2

Sea lice within the family Caligidae are known to be the most common species of sea lice
in marine enwionments (Boxaspen 2006). Two common genera within this fabeibgophtheirus
andCaligus,have previously been identified on salmonids within the Pacific Ocean (Butterworth
et al. 2008). As the two species of sea louse most commonly found on salofbwidBritish
Col umb i alLépeophlitheieus salmonmdCaligus clemensiere chosen as the focal species

of sea lice for the present study.

L http://www.pac.dfempo.gc.ca/fragp/mapscartes/areasecteurs/12ng.html(Accessediug 9, 202)
2 http://iwww.pac.dfempo.gc.ca/fragp/mapscartes/areasecteurs/1ng.html (Accessediug 9, 202)
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L. salmonisandC. clemensare parasitic copepods that have been found on all species of
juvenile Pacificsalmon, as well as juvenile herring within the coastal waters of British Columbia
(Beamish et al. 2009). As members of the family Caligidaesalmonisand C. clemenshave
similar developmental cycles that differ in the timeline of developmental st&mslopment of
the two species is also highly variable depending on certain environmental conditions, such as water
temperature. Both species of lice start out as eggs, and hatch two motile Nauplius stages (nauplius
1 and 2). From the nauplius stages lice progress into a motile, parasitic copepodid (Co) stage of
development, where they find and attach to a host. Once attached to a host, the lice progress through
several sessile chalimus stages (C1 and CR.fealmonisC1, C2, C3 and C4 fdC. clemens).

While in the chalimus stages 1 through 3, the lice are attached to the host by a frontal filament.
However, during the final stage, the lice become motile once more on the host. The lice then
progress into pre adult males (PAM) and pre adulafem(PAF), then into reproductively viable
adult males (AM) and adult females (AF).

Environmental conditions that have the potential to affect sea lice survival, growth, and
reproduction rates include water temperature and salinity. Reproduction atmpdexd rates of
C. curtus C. elongatesindL. salmonisvere observed to increase with rising water temperatures in
Atlantic studies (Saksida et al. 2015). In addition, the rate of incubation in water with salinity less
than 15 parts per thousand (pptpwed failure to produce viable nauplii (Jones and Johnson 2015).
There was a certain tolerance for freshwater influence found; however, rising salinity and warmer

temperatures were determined to be beneficial for sea lice development and survival.

The target species for the present study were pink salmon sm@hsothynchus
gorbuschy, although samples of juvenile chum salm@nKetg, coho Q. kisutch, sockeye salmon
(O. nerkg, Dolly Varden char $alvelinus malmpa threespined stickleback Gasterosteus
aculeatu$ and juvenile herringGlupea pallisi) were also retained for analysis, when encountered.
No Atlantic salmon $almo salay were observed during the 2ZD8mpling activities. All fry and
smolt samples were captureid bweach seine and sent for laboratory analysis at the BC Center for
AquaticHealth Sciences in Campbell River, BC.

Ten Mowi fish farms were located within the study ar&aur of the locations remained

operational during the 2@%ea lice study (Sheltétass Duncan Island, Doyle IslanéndBull

Pacificus Biological Services Ltd. 4
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Harbour), with the remainingix being left fallow Shelter Bay, Robertson Island, Marsh Bay,
Raynorlsland Bell Island, Heath Bgy(Figures 2 and 3).

Pacificus Biological Services Ltd. 5
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Imagery Date: 4/9/2013  50°53'12.77" N 127°32'26.57"W elev -1m eye alt 80.17 km

Figure 1. Overview map showing study locations (red boxes) for the 202ample year in relation to Port Hardy, Vancouver

Island, BC.

Pacificus Biological Services Ltd. 6
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Monthly Sea Lice Monitoring April 2021- Port Hardy

2021-05-20 450,000
o 225 45 9 mi
Monthly Sealice External @  >3.0 motile per fish i € 7'.5 e '1.5 "
. <3.0 motile per fish . Empty Mowi Sites Nations! Geographic, Esri, Garmin, HERE. UNEP-WCMC, USGS, NASA.

Figure 2: Location of Mowi fish farms along the BC coast in April 202. Base map and data
available from MOWI website (https://mowi.com/caw/sustainability/sealice-reporting/)

Pacificus Biological Services Ltd. 7
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Monthly Sea Lice Monitoring May 2021 - Port Hardy

'G"‘-;" teriBay,

2021-06-03 fphoes
1] 225 45 9mi
Monthly Sealice External @ 3.0 motile per fish L e o s
o <3.0 motile per fish @ Empty Mowi Sites Nations! Geographic, Esri, Garmin, HERE, UNEP.WCNMC, USGS, NASA.

Figure 3: Location of Mowi fish farms along the BC coast irMay 2021 Base map and data

available from MOWI website (https://mowi.com/caw/sustainability/sealice-reporting/)

Pacificus Biological Services Ltd. 8
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3.0METHODOLOGY

To remain consistent with previous years of the sea lice study, the same methodology was
employed dring the 202 season as preceding years. The area surveyed consisted of 20 beach
seine sampling locations within Queen Charlotte Strait. The 20 sites were identified with a number
from one throughwenty based on relative geographic locations, with siienbering remaining
consistent withhe 2017to 2021 studies (Pacificug020, 2019, 2018, 2017 All sample locations
were chosen based on the presence of appropriate habitat characteristics and the likelihood of
juvenile salmonids holding in these locations during the project time frame. Efforts were made to
evenly distribute sites throughouetburvey area.

This is thetenthyear of sea lice monitoring at Sites 1 to 14, all located within Goletas
Channel. Since 2014, sample sites have remained relatively the same throughout each sample year,
with 2021 being no exception. In 2@2Sites 4, 58 and 10 were located on the west side of Goletas
channel, on Vancouver Island (Figure 5 and 6). Sites 1, 2, and 3 were located on Hope Island
(Figure 6), Sites 6, 7 and 9 were located on Nigei Island (Figure 5) and Sites 11 through 14 were
located aroud the Gordon and Deserter Group of Islands (Figure 7). This @ghthyear of sea
lice monitoring at Sites 15 to 20, located northeast of Port Hardy in the Shelter Bay area of Queen
Charlotte Strait (Figure 8). Sites 15 through 20 have been sampgedannual basis since 2014
and were included in the 20program.

The2021sea lice study, conducted in Goletas Channel and Queen Charlotte Strait, mostly
followed the sampling regime of the previosig years of the study, where monthly sampling
occured in April and May.Field operations werslightly modified, likethose utilized in 2020n
response to thengoingCOVID-19 pandemic. With consideration of the state of the pandemic,
additional safety measures were employed, including the reductmewfsizestheutilization of
two sampling vesseland increased cleaning measures throughout the field sampling. éhielts
crews consistedf four individuals, with one person operating the boat and collecting environmental
data and three people hig the net and processing fish samples. The sampling crew was

composed of personnel from Pacificus.

Fish were sampled using a beach seine net deployed in a simple arc set pattern by boat and
pulled into the beach area by the crew, as outlined in thehlssaning section ofhe Salmonid
Field Protocols Handbook008). The seine net was built by Redden Net in Campbell River with

Pacificus Biological Services di.t 9
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di mensions as foll ows: 150 ft Il ength with 106

line.

Prior to setting thenet, a preliminary search of the shoreline at each site location was
performed from the boat for approximately five minutes at a distance-20rh0from the shore in
order to assess the presence of salmonids. Observations from this survey were upeid¢ashel
seining efforts; if fish were observed during the survey, the net would be set to encompass the area
in which the fish were observed. However, if no fish were observed during the search, then the set
was performed in the area where fish were rikely to be present based on the examination of

the site at the present tide.

At least one sampling event was conducted via beach seine at each sample site. However,
if no salmonids were caught on the first set in a sample site, a subsequentrset@asithin the
defined sample area to a maximum of two sets per sampling location (Pacificus 2013a). Upon
capture of target species during beach seine events, specimens were randomly selected for
laboratory analysis. A maximum of 30 sample fish peretasgecies were retained from each site
for laboratory sea lice analysis in each monthly sample. Target species forllsei2@% included
pink salmon QOncorhynchus gorbuschachum Q. ketg, coho Q. kisutch, Chinook Q.
tshawytschy Dolly Varden Glvelinus malmg threespined sticklebackGasterosteus aculeatus
and Pacific herringGlupea pallasij. Although it was not a target species, one sockeye sal®on (
nerka was misidentified in the field as a pink salmon and was retained for labcaatdygsis The

remaining fish captured in the seine net were identified to species level, enumerated, and released.

Sample specimens retained for laboratory analysis were placed in sample bags and
immediately euthanized with a Tricaine methanesulfonate (TMS) overdose. Sample®imt&o
bags were given 1.0 ml of a 240 mg/L TMS solution, while samples iroiauce bgs were given
5.0 ml of TMS solution. Bag sizes were chosen based on the size of specimens. Sample bags for
each site were placed together in a larger bag with relevant data for the set included on waterproof
paper. Once samples were processed, theyplared on ice in a cooler while in the field and then
frozen once they were transported back to Port Hardy after each field sampling day.

Upon completion of the monthly sampling, the frozen sample specimens were transported
to the BC Centre for Aquatic ¢4lth Sciences (CAHS) in Campbell River, BC for laboratory

analysis. Specimens were identified to species and analyzed for wetted weight and fork length. In

Pacificus Biological Services Ltd. 10
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addition, microscopic sea lice counts were completed on each fish sample collected. Each sea lice
encountered was identified to species, sexed, enumerated, and classified to life stage. For the
purpose of analysis, louse prevalence was defined as the number of fish infected out of the total
number sampled, abundance as the total average numbex péti¢ish, and intensity as the total

number of lice per infected fish.

In cases where less than ten individuals per species per month were collected, prevalence,
abundance and intensity of louse infestatiomsewcalculated but will not be discussedther
within this report due to the increased potential for errors arising from small sample sizes. Values
arising from small sample sizes are still represented in the tables found within this report; however,
any utilization of this data should be dondghnthe appropriate context given to the small sample

size.

In sets where large numbers of fish (over 100) were encountered in a single set, or where
sea conditions did not permit identification and/or processing of fish in the bunt of the net, captured
fish were placed in a seawatiled tote with air stones to maintain dissolved oxygen levels before
being processed. Those fish that were not retained were released in a timely manner when

identification and quantification had been completed.

Environmenthdata was collected at every seine location and consisted of tempéei@jure (
dissolved oxygen (mg/L) and salinity (ppt) measurements at the surface (Om), 1m and 4 depths
with the exception of Site 4, which was not deep enough to take a reading ladtdom(depth
reading was taken at 2.5mYhese measurements wéaken using a 556 YSI meter at the same
time and location as the set proximal to the-midht of the net.Weather conditions at the time of
each set were noted, as were any additional camsrpertaining to the set. Locational data was
coll ected from the sampl i #Mgrinesneultisiretio®GPS ont.v i gat i

Pacificus Biological Services Ltd. 11
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Image © 2014 DigitaiGlobe
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Figure 4: Location map of the sampling sites from 1 to 5 located on Vancouver Island and Hope Island examined during the 202
sample year in Goletas Channel, British Columbia. Thenyell o\
the area.
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Figure 5: Location map of the sampling sites 6 to 10 located on Vancouver Island and Nigei Island examined durihg 202
sample year in Goletas Channel, British Columbia.
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