Shrimp survival rate in % = ((% Pond1 Survival Rate x number to post larvae stocked in pond 1)+ (% Pond2 Survival Rate x
number to post larvae stocked in pond 2) + ... + (Pond‘n’ Survival Rate x number to post larvae stocked in pond ‘n’)) /
(divided by) Total number of post larvae stocked in all ponds

LENGTH LENGTH AREA
1ft = 0.305m 1m = 3.281ft 1m2 = 10.764ft?
AREA WEIGHT WEIGHT
1ft2 = 0.0929m?2 1lb = 0.454kg 1kg = 2.205lb
LIGHT LIGHT LIGHT
20 Lux = 1.858ft candle 0.25ft candle = 2.691 Lux 1ft candle = 10.764 Lux
Killing of shrimp

This advice is based on the available scientific evidence and on RSPCA Australia advice (See Resource 9).
However, further research is required before definitive conclusions can be drawn about the humaneness
of stunning and killing methods for crustaceans.

Chilling

Crustaceans are cold-blooded animals and reportedly enter a state of torpor at air temperatures of 4°C or below. They are
rendered insensible when their body temperature is sufficiently reduced by chilling. Scientific proof of the association
between chilling and absence of discomfort, stress or pain is limited. However, this process is commonly considered to be
effective, as crustaceans subjected to chilling do not show the behavioural signs of stress that occur when some other killing
methods (such as boiling) are used. Further research is needed to fully understand the effects of different chilling methods
on crustacean welfare. One major benefit of chilling is that it reduces mobility. This makes crustaceans easier to handle and
humanely kill, and also prevents individuals from injuring each other.

Chilling in an ice slurry

Tropical species of crustaceans, and temperate species that are susceptible to cold temperatures, may be stunned by chilling
in an ice slurry. Insensibility occurs more quickly in an ice slurry than in air at similar temperatures, because water absorbs
heat much faster than air. A saltwater ice slurry must be used for all marine species. Marine crustaceans should never be
placed in a freshwater ice slurry, as this is likely to induce osmotic shock. Freshwater crustaceans should never be placed in a
saltwater ice slurry. Chilling in an ice slurry is not recommended for temperate marine species that are adapted to colder
temperatures. When a saltwater ice slurry is used, the salinity of the water in the slurry decreases as the ice melts, potentially
causing osmotic shock if the animal is left in the slurry for too long. For cold-adapted species, this may occur before
insensibility has been reached, unless the salinity of the slurry is maintained. Monitoring and proper control of salinity of the
slurry may help to overcome this potential welfare problem.

Method of stunning
and killing Suitable for Not suitable for
(combined)

All tropical crustaceans and
temperate species that are

susceptible to cold temperatures. temperate marine species

that are adapted to colder
temperatures.

Chilling in an ice slurry.

A saltwater ice slurry must be used
for marine species.
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Medicine purchase records to include: identity of medicine; quantity of medicine; date of purchase; name and address of
supplier; batch number(s); and expiry date(s).

Medicine use records to include: the name of the drug or other substance; lot and batch number; quantity of medicine
administered; date of treatment; identification of the group to which administered; age of treated animals; number of
shrimp treated; date of administration; name of administrator; name of vet issuing prescription; reason for treatment; route
of administration; length of treatment; withdrawal times if appropriate; and date of safe slaughter if appropriate.

Veterinary products must be properly labelled and stored appropriately.

Any treatments which have clearly not worked, or have produced an adverse reaction in the treated shrimp, must be
reported to the appropriate local authority.

All farms must have a written pharmaceutical waste policy.

1. The health and welfare plan will be reviewed at the start of every production cycle or on an annual basis by
those with responsibility for the health and welfare of the shrimp, which may include the vet, health manager,
stockpersons, nutritionist and other relevant personnel

2. The plan will include future husbandry plans, risk assessment, monitoring and control of health and diseases

3. Training in medicine administration and recognition of signs of poor health and welfare

4. Infectious disease control used and planned

5. Parasite control

6. Management of non-infectious (management-induced) disease and injury

7. Physical injury, control and monitoring.

8. Predator control

9. Fungal infection

10. Algae/bio/jellyfish blooms

11. Deformity

12. Health and disease incidence record-keeping

13. Written plan to respond to sudden increases in morbidity or mortality

14. Monitoring of KPIs and KWIs, and action planned to deal with increases in KWI or KPI levels

15. Corrective Action Plan within the health and welfare plan, to bring performance in line with good practice

16. Methods and records of slaughter

1. Emergency contact list

2. Named biosecurity person(s)

3. Employee training in biosecurity

4. Lines of separation (LOS) including fences and separate areas), how they are used to protect the animals and
people

5. Biosecurity entry procedures

6. Biosecurity exit procedures

7. Biosecurity requirements for visitors (visitor book, PPE)

8. Biosecurity requirements for feed and other deliveries (recording entry, PPE, disinfection)

9. Cleaning and disinfection operating procedures

10. Disinfectant chemicals used (approvals, safe use, dilutions, replenishment)

11. Control of pathogens that can come from the surrounding environment into the farm (such as predator and
vector control)

12. Control of pathogens that can spread from the farm to the surrounding environment (such as effluent
filtration/sterilisation, and waste such as dead-shrimp management)

13. Spreading of pathogens within the farm.

14. Vermin, vector and wildlife control

15. Visitors and vehicle movements

16. Movement and disinfection of fixed and movable equipment and staff between sites

17. Stock separation, isolation, sanitary and hygiene procedures between working areas

18. Day-to-day cleaning/disinfection and terminal disinfection of buildings, equipment, enclosures and nets.

19. Animal movements (new animals in, movement of animals out)

20. Dealing with sick and dead animals (safe, hygienic disposal)
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Guide: water quality parameters for shrimp (indicative only, water quality very dependent on local
conditions including, stocking density, feeding, diurnal temperature changes, water flow rates, turbulence
and sediment disturbance, rainfall - data from multiple sources, see publications in shrimp bibliography
for further detailed information regarding water quality).

Alkalinity: 120-150 ppm (optimum alkalinity range 120-200 ppm).

Total Ammonia Nitrogen: Less than 0.5 mg/l.

PH: Range between 7.7 to 8.3 units.

Salinity: Range between 25 to 35 ppt.

Dissolved oxygen: Adequate amounts of dissolved oxygen can help maintain the nitrification process, which is important
for removing ammonia from culture water. The nitrification process balances the concentrations of ammonium, nitrate and
nitrite for better shrimp growth. The suitable dissolved oxygen range needed to prevent ammonium build up is >5 ppm.
CO:: The limit of carbon dioxide for most cultured animals, such as shrimp, could be 15-20 mg/1, but 10 mg/1 is preferable.
(Shrimp in recirculating aquaculture systems may appear lethargic, as carbon dioxide increases in recirculating aquaculture
systems (RAS) systems above the 50 mg/1)

Water solids: <400mg/1 of suspended solids, and 10-50ml per litre of settleable solids.

Other measures required by some aquaculture assurance schemes (See Resource 7)

Chlorophyll a

5-day biochemical oxygen demand Secchi disk visibility

Soluble phosphorus

Total ammonia nitrogen
Phytoplankton abundance and species

RSPCA (UK) Assured Standards

Aquaculture Stewardship Council

GLOBALGAP aquaculture standards

Best Aquaculture Practices

Scottish Salmon Producers’ Organisation Code of Good Practice for Scottish fin fish culture
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https://www.rspcaassured.org.uk/farm-animal-welfare/rspca-welfare-standards/
https://www.asc-aqua.org/what-we-do/
https://www.globalgap.org/uk_en/
https://bapcertification.org/
http://scottishsalmon.co.uk/
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