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Introduction to Aquaculture Problem Solving
Key concepts, typical challenges, and a systematic approach to finding solutions.

1. Why Problem Solving Matters in Aquaculture

Reason Explanation
Sustainability Ensures long?term production without degrading ecosystems.
Economic Viability Reduces losses from disease, poor growth, or inefficient operations.

Regulatory Compliance Helps meet water?quality, biosecurity, and animal?welfare standards.

Consumer Trust Guarantees safe, high?quality products for the market.

2. Core Elements of Aquaculture Systems

Element Typical Variables Common Issues

_ _ _ _ _ Incompatible species, poor
Species Species selection, life stage, genetics _
broodstock quality

. Water temperature, salinity, pH, dissolved Fluctuating water quality,
Environment

oxygen, flow temperature stress
o _ ) ) Over?/under?feeding, nutrient
Nutrition Feed type, ration size, feeding frequency o
deficiencies
Health Biosecurity, vaccination, disease )
o Outbreaks, parasite loads
Management monitoring

Tanks, cages, recirculating?water ) ) .
Infrastructure . Fouling, equipment failure
systems (RAS), aeration

Operations Stocking density, harvest schedule, labor Overcrowding, labor bottlenecks

Understanding how these elements interact is the foundation for diagnosing problems.

3. A Structured Problem?Solving Framework
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3.1. Define the Problem

Ask precise questions.

e What is happening? (e.g., “Growth rates have dropped 20?% in the last 3 weeks.”)
e When did it start? (date, production cycle stage)

e Where is it occurring? (specific tanks, cages, or water source)

e How severe is the impact? (financial loss, mortality rate)

3.2. Gather Data

Data Type Sources Frequency
Water quality Sensors, manual probes Continuous or daily
Growth metrics Weight/length measurements Weekly
Feed records Feed logs, automatic feeders Per feeding event
Health observations Visual checks, necropsy reports Daily

Operational logs Stocking density, equipment maintenance Per shift or batch

3.3. Identify Possible Causes (Root?Cause Analysis)

Technique How to Apply

Fishbone (Ishikawa) List major categories (Environment, Nutrition, Health, Management,
diagram Equipment) and brainstorm specific factors under each.

5 wh Keep asking “Why?” until the underlying cause is revealed (usually 3?5
s
Y layers).

_ Rank causes by frequency or impact; focus on the 20?% that cause 80?%
Pareto analysis
of the problem.

3.4. Test Hypotheses

e Small?scale trials (e.g., adjust feed rate in one tank).
e Controlled experiments (e.g., vary temperature in a recirculating unit).
e Monitoring the response over a defined period (often 1-2?weeks).

3.5. Implement the Solution
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e Standard Operating Procedure (SOP) update
e Training for staff

e Equipment modification or replacement

e Adjust stocking or feeding regimes

3.6. Verify & Document

e KPIs to track: mortality, feed
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