


Losses and survival information in Scottish farmed finfish production

This page provides detailed information on, and links to, data sources which report the survival of finfish in Scottish aquaculture. 

Background

Finfish are produced in dynamic marine and freshwater environments – in net pens in the sea and freshwater lochs, tanks, ponds and raceways within on-land facilities. Like other animal production systems, Scottish finfish farmers can experience losses in livestock at any stage before animals are harvested for human consumption. Losses in production may occur when fish perish prematurely due to a variety of causes such as environmental challenges (e.g. jellyfish, or harmful algal blooms) or fish disease. Fish may, from time to time, be euthanised (culled) for a variety of reasons. 
	
Understanding the reasons for losses within food production is an important part of responsible farming. Reporting information on losses, including mortality events – which may also be a regulatory requirement – is important to support decision making and to raise awareness of the various reasons fish are lost and to ensure public transparency. There are a range of relevant publicly available datasets which are maintained for different regulatory and transparency purposes. These datasets cannot be directly compared with one another because they are collected for different underpinning reasons and comprise different information, which is analysed and reported differently. Some datasets may only include information on particular species of farmed fish or production stages, or when prescribed thresholds are exceeded.
 
The main datasets which report on farmed fish losses, survival and mortality are:

1. Scottish Government: mortality information by production site, when exceeding defined thresholds (Source: Scottish Government’s Marine Directorate Fish Health Inspectorate) 
2. Monthly site biomass loss by weight of fish (Source: Scottish Environment Protection Agency (SEPA))
3. Scottish Government production survey – survival to harvest by year class (Source: Scottish Government’s Marine Directorate)
4. Monthly survival at site and sector level, as percentage loss and by cause (Source: Salmon Scotland)

Some of these datasets apply to different phases of production or farmed species and this is indicated within the descriptors below. 

1. Scottish Government: mortality information by production site, when exceeding defined thresholds (Source: Scottish Government’s Marine Directorate Fish Health Inspectorate) 

The Scottish Government’s Fish Health Inspectorate operates an aquatic animal disease surveillance programme to prevent the introduction and spread of listed and emerging fish and shellfish diseases in Scotland.

The Aquatic Animal Health (Scotland) Regulations 2009 place a legal obligation for increased, unexplained mortality in aquaculture animals to be reported to the Fish Health Inspectorate or a veterinarian. This reporting requirement applies to all Aquaculture Production Businesses (APBs).

In addition, there is a voluntary agreement in place with finfish APBs to report incidences of mortality of farmed salmonids (e.g. Atlantic salmon and rainbow trout). The reporting of this information is intended to supplement the FHI’s aquatic animal disease surveillance programme. Reporting is according to defined thresholds that were agreed as part of the Scottish Government’s Ministerial Group on Sustainable Aquaculture and its “Healthier Fish and Shellfish” working group.

Dataset description 

Mortality reported to the Marine Directorate’s Fish Health Inspectorate (FHI) provides numbers and percentage information on fish that have died on a farm in a specified time period (1 week or 5 weeks), where the percentage is above specific reporting thresholds set in agreement with the Fish Health Inspectorate. These reporting thresholds are incorporated into the Code of Good Practice for Scottish Finfish Aquaculture, which applies to farmers who produce salmonid species.

Scottish Government publishes mortality information received through the voluntary mortality reporting commitment, as well as mortality information obtained through the aquatic animal health surveillance programme. It can be found here.

This dataset is not a comprehensive record of all mortality as reporting only includes mortality that has exceeded the predetermined thresholds. While the purpose of collecting this information is to support the FHI’s surveillance programme, it is also proactively published. Data may be revised at any point, including after publication, as additional information can be provided by the site operators when mortality events are concluded, and following FHI surveillance where mortality records on site are checked during routine site inspections.

Mortality occurring at seawater salmon farms within the first six weeks post transfer from a freshwater rearing site is not part of the voluntary reporting requirements, although it is recorded on farm and is available for inspection by the FHI during health surveillance inspections. 
The FHI publishes information on a monthly basis, one month in arrears, in the form of an excel spreadsheet download.

Understanding losses using this dataset 

This data cannot be used as a comprehensive mortality dataset but can be used to better understand site-level mortality and its cause. 


1. Monthly site biomass loss by weight of fish (Source: Scottish Environment Protection Agency (SEPA))

SEPA regulates the discharge of organic matter (e.g. fish faeces and uneaten food) from aquaculture sites as part of the Environmental Authorisations (Scotland) Regulations 2018 (EASR). SEPA uses biomass (i.e. the quantity of fish by weight) as a parameter to quantify levels of organic waste discharged, placing permit limits on the biomass that each site can carry. To help monitor and ensure compliance with a biomass limit, SEPA requires fish farms to report monthly peak biomass on each farm as well as the biomass of mortalities as a requirement of discharge permits.

Dataset description 

Peak monthly biomass on each farm is reported in tonnes, and the weight of mortalities is reported in kilograms. Reporting is undertaken on a quarterly basis and applies to seawater sites. This dataset shows the biomass (mass of fish in tonnes) at each fish farm in active production for the main farmed species e.g. salmon or trout. While this dataset is collected for the purpose of environmental compliance, information is proactively published. Records for sites that have been closed are not available. 

Biomass loss is available from 2002 to the present and is published in downloadable form on Scotland’s Aquaculture Website. 

Understanding losses using this dataset 

This dataset can be used to understand seawater farm losses on a monthly basis and potentially over annual timescales. It cannot be used to estimate the total number of fish lost over a given time. This provides the total biomass, not the size of individual fish, which can vary.

1. Scottish Government production survey – survival to harvest by year class (Source: Scottish Government’s Marine Directorate)

The Marine Directorate’s annual production survey collates production data as part of Official Statistics from Scottish finfish farm sites operated by authorised aquaculture production businesses. It includes information on the number of farmed salmon that are harvested by year class.

Dataset description

A year class of farmed fish is a cohort of fish that are put to sea in a specific year. Survival to harvest by year class infers losses as the percentage of smolts put out to sea which do not reach harvest. 

Fish are harvested over a number of years, and the data is only complete when all fish from an input year have been harvested. This is reflected in what is published.  As salmon may take up to two years from being put to sea to be harvested, the figures in the survey refer to fish that entered the sea up to two years earlier. This means that the survey does not include more recent losses. 

As well as mortality, losses (i.e. fish that do not reach harvest) also consist of fish which have escaped, been culled for production reasons, removed for sampling purposes, statutory culls for disease control purposes or for fish selected for broodstock production. Escaped fish specifically are reported published differently and further information can be found here.

Survival to harvest is available by year class from 1984 to the most recent reporting period in PDF form, and in a downloadable data table.

Understanding losses using this dataset 
Survival to harvest can be used to understand trends in losses over the longer term. The number of fish in a year class (i.e. the fish grown to harvest within a production cycle) varies between years, and therefore expresses losses as a percentage of input within a year class (i.e. survival to harvest) provides a basis for long term comparison of sector-level losses. 

This dataset can also be used to understand the sector-level performance by complete production cycles. However, it cannot be used to understand more recent losses nor specific mortality events within production cycles.


1. Monthly survival at site and sector level, as percentage loss and by cause (Source: Salmon Scotland)


Salmon Scotland voluntarily reports survival rates as monthly losses of farmed salmon due to mortality in all active marine fish farms. This is for the purpose of transparency and to aid public understanding of the causes of mortality, which can be complex.

Dataset description

All mortality is provided by authorised APBs to Salmon Scotland for reporting. Reports show a percentage of farmed mortality losses each month, based on the number of fish on a farm at the start of the month. Mortality over the entire production cycle, again based on fish numbers, is provided when all fish have been harvested from a farm. A sector level monthly mortality is provided based on data from all farms, each month.

A description of the main cause(s) of mortality is provided, based on 10 categories. This is provided where mortality is higher than 3.4%. The 10 categories of mortality causes are those that were previously agreed within the Scottish Government’s “Farmed Fish Health Framework”. They were set to support alignment in reporting across the various public datasets. 

Once a farm is fully harvested and empty, Salmon Scotland report the cumulative mortality for the whole production cycle. This is calculated using the initial input number when fish are first stocked onto the farm and the total mortalities over the production cycle. Each month, sector wide “monthly mortality” is reported, based on all data provided in that reporting month.

Salmon Scotland’s sector mortality data are published monthly in arrears and are available in PDF. The data ranges from 2018 to the present.

Understanding losses using this dataset 

This dataset can be used to provide complete records of mortality rates at sites and for the whole sector at monthly intervals. 

Mortality cause can be understood at each site where mortality exceeds 3.4%.

Summary 

Each data set provides a level of information relating to production losses and survival. However, they are each compiled for a distinct purpose and reported using different parameters. It is for this reason that no single dataset provides a complete picture across the entire production cycle, or for any single fish species or production phase (seawater or freshwater). 

Datasets cannot be directly compared as they are each designed for a different purpose and report on different production phases.

As described, each dataset provides information that when used can help provide an understanding of mortality and associated causes – but their respective limitations should be understood and observed.





