
Sustainable 
Fisheries Ȱ
Planning for the 
future



Overview 

The value of stillwater fisheries

Climate change 

Future challenges

Managing the issues 

Extreme weather 



Value of Stillwater 
Fisheries

Economic Contribution
Stillwater fisheries drive a 
strong recreational angling 
economy worth over £1.5 
billion each year in the UK.

These funds provide jobs for 
around 27,000 full-time 
equivalent roles, many in rural 
areas



Value of Stillwater 
Fisheries
Biodiversity Enhancement
These fisheries support diverse 
ecosystems, offering habitats for fish, 
invertebrates, birds and mammals

Ecosystem Services
Stillwaters provide important services 
like nutrient cycling and carbon 
storage, supporting environmental 
health.





Range shift driven by climate change

Source: Centre for Ecology and Hydrology (CEH)



River Flows July 25 and Feb 26

Source: CEH UK
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Diagram by Ian Cowx



Oxygen

ÅDissolved oxygen (DO) is probably the most important 
aspect of fish survival in terms of the frequency with 
which problems arise
ÅThe amount of DO a body of water can hold is 

determined by 
ÅTemperature
ÅSalinity
ÅAir pressure
ÅWind / Wave action over lake (fetch)
ÅAmount of aquatic plants / algae
ÅOrganic waste in the water (BOD) 
ÅFish stocking levels
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Causes of deoxygenation

·Summer fish kill:
·Low air pressure
·Warm water
·Excessive plant growth
·Excessive silt levels
·High stocking levels

·Winter fish kill:
·Water under ice not in contact with air
·Snow covering over ice prevents algal photosynthesis
·Decomposition of summer growth of plants & algae (+ 

leaves)
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Combination of several 
factors leads to serious 
depletion  of dissolved 
oxygen levels



Problems Caused by 
Low Dissolved Oxygen

ÅStress

ÅIncreased susceptibility to 
disease

ÅInappetence 

ÅGasping 

ÅLoss of condition

ÅLower catch rates 

ÅDEATH 



Improving 
Oxygen Levels

ÅMethods available 
include:

ÅDesilting

ÅArtificial aeration

ÅIncreased aquatic 
planting

ÅRemoval of dead 
organic material 

(leaves, weed etc)

ÅLowering terrestrial 
vegetation levels

ÅReduce stock 
levels? 

ÅAlgae monitoring 



Artificial Aeration 
Oxygen depletion is the most common cause of fish kills  in ponds and lakes, 
particularly: 

During warm, still summer weather

Overnight (diurnal fluctuation) 

When stock levels are pushed beyond carrying capacity

After algal die-offs or organic inputs

Having aeration on hand can help to minimise the risks of DO issues



Aeration т Plenty of options 



Emergency 
Response 

ÅAeration systems (especially surface or 
paddlewheels ) can be deployed during: 
Åheatwaves
Åalgal crashes
Åpollution or organic loading incidents 

This can
ÅBuy time during critical events
ÅPrevent mass mortalities
ÅReduce the scale of fish rescue 

operations



Water Quality Pressures: Excess Nutrients 



What are nutrients?

Å Substances that provide nourishment 
essential for life and growth. 

Å But you can have too much of a good thing

Å Leads to eutrophication 

Å The process by which a lake, river, or pond 
becomes over-enriched with nutrients, 
mainly nitrogen (N) and phosphorus (P). 
These nutrients act like fertiliser in water, 
causing excessive growth of algae and 
aquatic plants.



Nutrient Sources in Fisheries
ÅThe impact depends on their sources
ÅNatural Sources 
ÅShed / rotting leaves  
ÅBird waste
ÅConnected sources  т online water? 
ÅFish waste т greater fish biomass = more nutrients 

contributed

ÅAnthropogenic Sources 
ÅAngling baits т protein-rich, oily baits worst offenders
ÅGround-baits  
ÅFeed pellets  т ŔŰĦũƨĬŔŰŊШƚƨƓƓũĲůĲŰƣċƖǃШŉĲĲĬŔŰŊв
Å Inputs from surrounding land  т N & P (agricultural run-

off) etc.



Effects of Nutrients

ÅPositives:
ÅSunlight + water + nutrients = algae = food for 

phytoplankton / zooplankton (natural fish food) т 
part of natural food web
ÅAquatic plant food (N), contributing to plant growth 

and photosynthesis in oxygenating plants т 
production of oxygen (DO)
Åћ[ŸŸĬќШŉŸƖШŰŔƣƖŔŉǃŔŰŊШĤċĦƣĲƖŔċШыƓƖĲƚĲŰƣШŸŰШƨŰĬĲƖƽċƣĲƖШ

surfaces) 







Effects of Nutrients
ÅNegatives:
ÅToo many nutrients (+ sunlight)  = overabundance of 

plants and algal blooms (including blue -ŊƖĲĲŰШћċũŊċĲќ)
ÅSignificant swings in DO between night and day = 

stressв
ÅChanges in pH between night and day = stressв
ÅAlgal die-off = DO crash and degradation of WQ 

(ammonia spike)
Å?ŔċƣŸůƚв
ÅStress  = reduced immune system = disease = death?
ÅLack of management = greater risk of problems



Diurnal fluctuation of oxygen 



Why does this matter? 

Increased urban 
and agricultural run 

off with variable 
weather patterns

More artificial 
fertilizer being 

added to land to 
replace lost 

nutrients

Warm/bright 
weather drives algal 

and macrophyte 
growth 

High stock levels 
lead to greater 

demands on DO 
plus increasing 

nutrients

Greater 
management of 

sediments



Bait type
Typical crude 
protein (% dry 

weight)

Estimated nitrogen 
(% dry weight)

Phosphorus (% 
dry weight)

Sweetcorn / maize ~8т9% ~1.3т1.4% ~0.25т0.30%

Bread / dough ~10т12% ~1.6т1.9% ~0.20т0.30%

Maggots ~45т50% ~7.2т8.0% ~0.8т1.2%

Fishmeal -based pellets 
(coarse pellets) ~30т32% ~4.8т5.1% ~1.0т1.3%

High-protein pellets / 
marine pellets ~40т45% ~6.4т7.2% ~1.5т2.0%

Fishmeal (ground / paste 
bait) ~65т70% ~10.4т11.2% ~2.5т3.0%

Typical Nutrient Composition of Coarse 

Fishing Baits 





Bait type Nitrogen loading 
(g N / kg bait)

Phosphorus 
loading (g P / kg 

bait)

Relative 
eutrophication risk

Sweetcorn / maize ~13т14 g ~2.5т3.0 g Lowтmoderate (high 
volumes often used)

Bread / dough ~16т19 g ~2.0т3.0 g Moderate (rapid 
breakdown)

Maggots ~72т80 g ~8т12 g Very high (fast nutrient 
release)

Coarse pellets (30т
32% protein) ~48т51 g ~10т13 g High

High-protein / 
marine pellets ~64т72 g ~15т20 g Very high

Fishmeal / fishmeal 
paste ~104т112 g ~25т30 g Extreme

Nutrient Loading per kg of Bait (Dry Weight Basis)





Worked 
Example

ÅAn angler feeding 2 kg of high-protein pellets 
during a session introduces approximately 130т
140 g of nitrogen and 30т40 g of phosphorus to 
the waterbody if uneaten or metabolised and 
excreted.

ÅHow can you manage these inputs? 



Nutrient 
Management

ÅPrevention better than a 
cure
ÅStop at source ideally, 
ĤƨƣШŔŉШŰŸƣвв



Habitat Improvement 

ÅWhich works best for mopping 
up excess nutrients? 


