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SCObs monitoring sites:
parameters measured
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Stonehaven monthlyaverages
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Chaetoceros spp.

Chaetoceros spp.
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Chaetoceros spp. Stonehaven
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Chaetoceros spp. Stonehaven
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Chaetoceros spp. Shetland
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Hydrozoans

Clytia hemisphaerica Aglantha digitale
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e Heatinthe water

* Proxy for water column stability
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March temperatures
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Diatom seasonal cycle
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North East anomalies
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Annual temperature anomalies
North East of Scotland Scottish Marine Region
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Case for coastal temperature data

Preveative Veterinary Medicine 178 (2020) 104985

Contents lists available at ScienceDirect

Preventive Veterinary Medicine

ELSEVIER journal homepage: www . elsevier.com/locate/prevetmed

Modelling temperature and fish biomass data to predict annual Scottish
farmed salmon, Salmo salar 1.., losses: Development of an early warning tool

M. Moriarty*, A.G. Murray, B. Berx, A.J. Christie, L.A. Munro, LS. Wallace

Murine Scotland Schemcr. Fuhertes Laboratory, Faskally, Pulschvy, PHIG SLR, Ussied Kingdom

ARTICLE INFO ABSTRACT

Keywonds: Losses due 1o monality are @ serbons economic deasn on Scottish clmon squaculiuee and aev a lmitdbon 1o i
Atlantx sabmon squacubre inable growth Und ding the changes in Josscs, and associsted drivers, are required to identify risks to
Mortality sustainable aquaculivre Diata on bosses were obtained from two open source data sets monthly losses of biomass
Vomgeravure 20003 - 2018 and basses of sslmon over production cycles (sumbers input misus outpet harvest) 2002 2016,
:“" Momithly ks rates increased, acorberating afler 2010, while kses per praductson cycle displayed no trend. Twa
Linear sdelll modedling frameworks were investigated 1o produce an early waming wel for xpers about potential in-
Precision crenses in losses. Both linear regression and beta regression showed that monthly losses related 10 biomass and
Accuracy minlmwam winler alr iemperatures with high precision and low blas. These redationships apply at both the na-
Mode] performance tanal and reglonal levels where the beta regression best fit model explain 82 % and 69 % of vanatioa in
Masagernent ool mortality, some regional differences apply, panticularly for the Norhern Isles. The lack of wrend in lasses per

production cycle may have been due to shorter production cyches as mare salmon were harvested eartier, and
possibly Increasing losses of larger sabmon (which affects blomass but mod numbers lost). i the long 4erm, the
models predict that milder winters and increased blomass will be associated with iscreased monaliny, which will
need (o be managed. In the shor-temm, given relatively Nitle year-to-year variation in blomss, minkmum winser

is a powerful carly warming of the likely extent of hosses in the Scottish salmon farming industry.
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Salinity at Loch Ewe
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