


Sea lice on juvenile wild salmon:
2022 Report

Summary

● Sea lice are ectoparasites that feed on the skin, blood, and muscle tissues of
salmon. They can be transmitted through larval dispersion between wild and
farmed salmon, potentially creating health concerns for both farmed fish and
out-migrating wild juvenile salmon.

● To measure weekly sea louse infestation levels on wild juvenile salmon, we
caught up to 50 pink and up to 50 chum salmon at each of the three sites and
examined them live in clear plastic bags. We counted all sea lice present and
recorded their life stage, sex, and species. We then released the fish back into
the ocean. Mortality from handling was minimal.

● We examined a total of 1533 pink and 1410 chum between April 1st and July 9th,
2022.

● Sea louse numbers on juvenile salmon in 2022 were comparable to levels in
2019, and higher than 2020 and 2021. Of the pink and chum examined, 63% had
at least one louse, and louse counts averaged 1.40 lice per fish

● The 2022 field season coincided with the fourth year of a staggered phase-out
(2019-2024) of ten salmon farms in the Broughton Archipelago. The farms near
the Glacier and Burdwood sampling sites were removed in 2019 and 2020,
respectively. The farm at the Wicklow sampling site was removed late in 2021,
making this the first year in the dataset in which none of the sampling sites were
adjacent to a salmon farm. However, three active farms operate closer to the
start of the juvenile salmon migration route at the junction of Tribune Channel
and Knight Inlet.



Introduction

The year-round presence of farmed salmon in coastal ecosystems affects disease
dynamics in wild Pacific salmon. The transmission of parasites between farmed and
wild salmon has disrupted the spatiotemporal separation between returning adults and
out-migrating juvenile salmon, thereby exposing juvenile fish to ectoparasites carried by
adult salmon (Fig. 1). In particular, sea lice (Lepeophtheirus salmonis and Caligus
clemensi) can be transmitted to farmed salmon by wild adult salmon returning to spawn,
maintained in farms over winter, then spread to out-migrating wild juvenile salmon in the
spring (Krkošek et al. 2006, 2007). This cycle facilitates unnaturally high abundances of
sea lice on wild juvenile salmon (Krkošek et al. 2006). 

Pink salmon (Oncorhynchus gorbuscha) and chum salmon (O. keta) enter the marine
environment immediately after hatching at small body sizes (<0.2 g) and lacking scales
(Brauner 2012), which makes them particularly vulnerable to farm-source sea lice.

The Broughton Archipelago, located on the south coast of British Columbia, has been at
the center of research into the effects of sea lice on wild salmon. Researchers based at
Salmon Coast Field Station have monitored juvenile salmon for sea lice at three sites
near salmon farms (Fig. 2) since 2001, producing the longest continuous record of sea
lice on juvenile salmon in relation to farm activity (Peacock et al. 2016). Here, we report
on our continued monitoring of juvenile pink and chum salmon in the spring of 2022. 



Methods

From April 1st to July 9th 2022, we conducted weekly beach seine sampling to catch
mixed schools of juvenile pink and chum salmon at three sites in the Broughton
Archipelago (Fig. 2). We transferred salmon from the bunt of the seine net into 5-gallon
buckets by dip net, taking care to minimize handling and avoid dislodging motile sea
lice. From the buckets, we haphazardly selected 50 pink and 50 chum, if available, and
placed them singly into seawater-filled clear plastic bags. We measured each fish and
examined them for sea lice and abnormal body condition with a hand lens (16x
magnification) prior to live release.

Fig. 2. Map of the study area showing the three locations (Glacier, Burdwood, and Wicklow) where
juvenile salmon were collected, as well as the locations of the salmon farms in the area and the locations
of decommissioned farm sites.



We identified sea lice to species (L. salmonis or C. clemensi), stage, and sex, as
possible. The stages considered were copepodid, chalimus A, chalimus B, pre-adult,
and adult, as in Krkosek et al. (2005). Chalimus-stage L. salmonis and C. clemensi
cannot be distinguished by hand lens, therefore we grouped the species together. For
pre-adult and adult L. salmonis, we identified lice to sex and noted gravid lice (i.e., lice
with egg strings). See Peacock et. al. (2016) for further details on the sea louse
assessments.

Results

We examined 1533 pink salmon and 1410 chum salmon between April 1st and July 9th,
2022. Of the 1533 pink we examined, 609 were from Glacier, 533 were from Burdwood
and 391 were from Wicklow (Fig. 3). Of the 1410 chum we examined, 442 were from
Glacier, 617 were from Burdwood, and 351 were from Wicklow. Due to low sockeye
sample size (n = 1) and the possibility of different infestation histories from pink and
chum, we exclude the sockeye from our analysis of sea-louse prevalence and
abundance.

Sea louse levels on juvenile salmon in 2022 were the highest observed since 2019 (Fig.
4). The average prevalence of lice on salmon was 63% (bootstrapped 95% confidence
interval: 62%, 66%), and the average abundance (i.e., number of lice) of any stage or
species infecting an individual salmon was 1.40 (1.34, 1.46). Louse abundance by louse
stage was: 0.33 (0.31, 0.36) copepodid, 0.81 (0.76, 0.85) chalimus, and 0.26 (0.23,
0.28) motile (Fig. 5). The abundance trend of motile L. salmonis remained near historic
averages throughout April and early May but rose steadily to well above-average levels
starting in mid June (Fig. 6a). The abundance of motile C. clemensi remained below
average levels for the majority of the season, increasing in early July (Fig. 6b). Louse
prevalence began to rise in early May at Glacier and reached a peak in mid-June (Fig.
7). The rise in prevalence started earlier at Burdwood around mid-April and remained
more consistently high throughout the rest of the season when compared to the fish
caught at Glacier. Fish weren’t caught until later in the season at Wicklow, where
prevalence remained high even at the end of the season, after it started to decline at the



other sites. Over the three years from 2020 to 2022 salmon examined at Glacier
consistently were infected with more L. salmonis copepodids than at the other two sites
(Fig 8). This year we examined similar numbers of pink and chum and found that chum
had on average a higher louse abundance than pink. This difference in infection rates
was especially pronounced later in the season at Glacier and Wicklow, whereas pink
and chum from the Burdwood site showed similar infection rates throughout the season
(Fig 9).









Discussion

Sea louse prevalence and abundance on pink and chum salmon in the Broughton
Archipelago continues to be much lower than 2001-2005, excluding 2003 when the
Provincial Pink Salmon Action Plan reduced the number of active salmon farms in the
Broughton Archipelago. In 2005, the Province of BC began regulating the average
number of sea lice per farm salmon by permitting the use of the infeed anti-sea louse
drug, Slice. From 2005-2014 sea lice infestation of juvenile pink and chum salmon in the
Broughton Archipelago remained lower than the years prior to use of the drug Slice.
However, in 2015, sea lice infestation on wild juvenile salmon rose again coinciding with
sea louse outbreaks on farms and the development of increasing resistance to the drug
Slice in sea lice at salmon farms in the Broughton Archipelago (Bateman et al. 2016,
Godwin et al. 2022). While the salmon farming industry is responding with anti-sea
louse mechanical and bath treatments, their efficacy in reducing sea lice infestation of
juvenile wild salmon exposed to salmon farms is largely unknown, but it appears these
treatments may be less effective than the use of Slice prior to the onset of drug
resistance.

In 2022 sea louse infestation increased relative to 2020 and 2021, and was similar to
the levels observed in 2019. Changing environmental conditions play a role in variable
louse levels on both wild and farmed salmon among years and this study has not
analysed sea lice levels in the active salmon farms remaining in the Broughton
Archipelago. However, prior research has demonstrated that sea louse numbers on
farms are strongly linked with those on wild juvenile salmon in the region (Marty et al.
2010, Peacock et al. 2013, Bateman et al. 2016) and that farms stocked with older
salmon are linked with higher lice infection on juvenile wild salmon exposed to those
farms (Morton et al. 2004). During the 2022 spring migration, two farms east of the
sample sites (Humphrey Rock and Sargeaunt Pass), were stocked with Atlantic salmon
in their second year of growth.

The 2022 sampling season was the fourth year of a staggered phase-out (2019-2023)
of ten or more salmon farms in the Broughton Archipelago (Brownsey and Chamberlin
2018). By the start of the 2022 field season, nine of the ten farms covered by the
agreement were removed. With the 2021 removal of the farm at Wicklow, 2022 marks
the first year in which none of the sampling sites have an adjacent active farm.
However, the three farms located at Sargeaunt Passage, Humphrey Rock, and Doctor
Island which are located on the path of juvenile salmon out migrating from Knight Inlet,
remained active throughout the 2022 field season. These farms produce outsized
infestation pressure on wild juvenile salmon due to their connectivity and favorable
environmental conditions (Harrington et al. 2022). Correspondingly, since 2020 the
salmon captured at the Glacier site – the closest site to this cluster of farms – have had
higher infestation rates of L. salmonis copepodites than salmon captured at the other
two sites, potentially linking these infections to the remaining active farms. These
observations may suggest that while the reduction of active farms appears to reduce



intensity of sea lice infections, any remaining farms will continue to elevate risk of
infection.

Chum salmon at both Glacier and Wicklow were shown to have a higher sea louse
abundance than pink from the same sites. The species composition of the schools
captured at these sites were majority pink. The higher chum louse abundance at these
sites may be explained by a parasite mediated release of chum from predation
(Peacock et al. 2015). Coho (Oncorhyncus kisutch) preferentially prey on infected pink
salmon rather than chum, removing pink with higher louse abundance from the
population. If the pink to chum ratio is high enough then the preferential predation on
infected pink could hypothetically buffer the infected chum from predation. If this is the
case then it would result in a relative increase in chum louse abundance when
compared to that of pink from the same school. The difference in louse abundance in
pink and chum at the Burdwood site was not stark, which aligns with the majority chum
school composition at this site.

Salmon Coast will continue to collect long-term monitoring data through the phase-out
period and beyond to document the broader regional effects of farm removals on wild
salmon populations in the Broughton Archipelago.

These juvenile salmon monitoring data are publicly available on GitHub at
https://github.com/salmoncoast/Sea-lice-database/archive/master.zip. It is our hope that
they will be used to further the understanding of the factors influencing sea-louse
infestations on juvenile wild salmon for the betterment of wild salmon in the Broughton
Archipelago and beyond.

https://github.com/salmoncoast/Sea-lice-database/archive/master.zip
https://github.com/salmoncoast/Sea-lice-database/archive/master.zip
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