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Sea lice on juvenile wild salmon:
2021 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 outmigrating 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 1853 pink and 473 chum between April 1st and July 2nd,
2021.

•

Sea louse numbers on juvenile salmon in 2021 were comparable to levels over
the last five years, and higher than the period 2008-2014. Of the pink and chum
examined, 58% had at least one louse, and louse counts averaged 1.16 lice per
fish

•

The 2021 field season coincided with
the third 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 active
throughout the 2021 field season.

Nico Preston

•

Clare Atkinson

Juvenile salmon being held in a 5-gallon
bucket with an aquarium bubbler prior to licing.

1

Sea lice on juvenile wild salmon: 2021 Report | Summary

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
spring (Krkošek et al. 2006, 2007). This cycle facilitates unnaturally high abundances of
sea lice on wild juvenile salmon (Krkošek et al. 2006).
Fig. 1. Sea lice are a natural
parasite of wild salmon, but
migration of adults normally
reduces transmission to
juvenile salmon. Salmon
farms can harbour lice yearround and amplify the
infection pressure on
juvenile salmon. Figure from
Peacock (2015).

Pink salmon (Oncorhynchus gorbuscha) and chum salmon (O. keta) enter the marine
environment immediately after hatching, small (<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 2021.
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Methods
From April 1st to July 2nd 2021, we conducted weekly beach seines 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 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.
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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 (Hamre et al. 2013). 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).

Results
We examined 1853 pink salmon and 473 chum salmon between April 1st and July 2nd,
2021. Of the 1853 pink we examined, 597 were from Glacier, 557 were from Burdwood
and 699 were from Wicklow (Fig. 3). Of the 473 chum we examined, 143 were from
Glacier, 276 were from Burdwood, and 54 were from Wicklow. We also examined 41
sockeye salmon (O. nerka) as bycatch in our beach seines: 6 from Glacier, 2 from
Burdwood, and 33 from Wicklow. Sockeye have dissimilar life histories to pink and
chum salmon and may have migrated past different farms. Due to low sockeye sample
size and the possibility of different infestation histories from pink and chum, we exclude
the sockeye from our analysis of sea-louse prevalence and abundance. The juvenile
salmon schools at all three of our sites were overwhelmingly composed of pink salmon
throughout the entire 2021 field season, which limited our ability identify differences in
infestation between host species.

Pierre Melion

Sea louse numbers on juvenile salmon in 2021 were comparable to levels over the last
five years, and higher than the period 2008-2014 (Fig. 4).The average number of lice of
any stage or species was 1.16 (bootstrapped 95% confidence interval: 1.09, 1.22). The
average lice per fish by louse stage was: 0.31 (0.29, 0.34) copepodid, 0.61 (0.57, 0.65)
chalimus, and 0.24 (0.21, 0.26) motile (Fig. 5).
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Examining a juvenile pink
salmon for sea lice.
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The abundance of motile L. salmonis was low throughout April and early May but rose
to above-average levels in late May and early June (Fig. 6a). The abundance of motile
C. clemensi remained low for the majority of the season, increasing in early July (Fig.
6b). Louse prevalence (i.e., the proportion of sampled fish with at least one louse)
began to rise in late April at Glacier and Wicklow, whereas the prevalence at Burdwood
began to decline. We observed the lowest prevalence (18%; 62 fish) at Wicklow on April
11, and the highest prevalence (85%; 51 fish) at Wicklow on May 22 (Fig. 7). No site
consistently displayed the highest prevalence or abundance across all sampling dates.
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Fig. 3. Distribution of juvenile salmon examined for sea lice by year (2001-2021), species (pink, chum,
and sockeye), and location (b-d). Due to interannual variability in search effort, we cannot interpret
differences in sample size as a reflection of differences in the abundance of juvenile salmon across years.
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Fig. 4. (a) The proportion of fish examined that had at least one sea louse of any species or stage (i.e.,
prevalence). (b) The mean number of sea lice of any species or stage per fish. Error bars show 95%
bootstrapped confidence intervals.
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Fig. 5. The mean number of copepodid-, chalimus-, and motile-stage sea lice of both C. clemensi and L.
salmonis species from 2010 to 2021. Error bars show 95% bootstrapped confidence intervals.
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Fig. 6. The mean number of motile (a) L. salmonis and (b) C. clemensi each week during the 2021 field
season (open points). The grey shading shows the percentiles of the historical weekly motile counts from
2001-2021 (lightest grey = range, darkest grey = 40th to 60th percentile, intermediate grey = 20th to 80th
percentile).
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Fig. 7. Prevalence of any stage (dotted line), copepodid, chalimus, and motile sea lice of either C.
clemensi or L. salmonis on juvenile pink and chum salmon from April 1 to July 2, 2021 at Glacier,
Burdwood, and Wicklow. The shaded grey region shows binomial 95% confidence intervals for the overall
prevalence.
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Discussion
Sea louse prevalence and abundance in 2021 increased relative to 2020, and were
similar to the levels observed in 2016 and 2017. Although changing environmental
conditions likely play a role in louse levels across years, the presence of open-net
salmon farms remains a factor affecting sea louse outbreaks on wild salmon (Bateman
et al. 2016).

Kate Medcalf

Beach seining for juvenile salmon.

The 2021 sampling season coincides with the third year of a staggered phase-out
(2019-2024) of ten salmon farms in the Broughton Archipelago (Brownsey and
Chamberlin 2018). As of the 2021 field season, six of the ten farms covered by the
agreement have been removed. The farms at Glacier Falls and the Burdwood Group
were removed during the 2019 and 2020 sampling seasons, respectively. The Wicklow
farm, which has been stocked and active throughout the 2021 sampling season, is
scheduled for removal later this year. Salmon farming in the Broughton Archipelago
elevates the infection pressure of planktonic sea lice on migrating juvenile salmon for up
to 30km from a farm source (Krkošek et al. 2005). As the staggered phase-out of fish
farms in the Broughton Archipelago proceeds, continued monitoring will be required to
document the broader regional effects of farm removals on louse infection rates of
migrating juvenile salmon. Maintaining a data set that spans this period will support
further research on the relationship between farms and sea louse infection on juvenile
salmon.
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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, with the possibility to inform and improve salmonfarm management practices, for the betterment of wild salmon in the Broughton
Archipelago and beyond.

Pierre Melion

A busy day on the boat, sampling juvenile salmon for sea lice in 2021.
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