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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 fulttime
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.
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Range shift driven by climate change

Average northward shift of the range margin (km)
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Rainfall across the UK, January 2026

Rainfall as a percentage of 1991-2020 average for January
Predictions for UK winter rainfall in a warmer Drier Wetter

climate E

Percent change in winter precipitation, relative to a 1981-2000 100%
baseline (Average)
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+1.5C warming scenario +2C warming scenario
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Note: Winter defined as December, January, and February. The median projection for
each climate scenario is displayed
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UK winters have been getting wetter
Total rainfall, December to February, 1836-37 to 2024-25
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Factors increasing fish diversity and abundance
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Factors decreasing fish diversity and abundance
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Oxygen

A Dissolved oxygen (DO) is probably the most important
aspect of fish survival in terms of the frequency with
which problems arise

A The amount of DO a body of water can hold is
determined by

A Temperature
A Salinity

A Air pressure

A Wind / Wave action over lake (fetch)
A Amount of aquatic plants / algae

A Organic waste in the water (BOD)

A Fish stocking levels




0° C: 14.6 mg/L Dissolved Oxygen vs. Temperature (at 1atm)
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Causes of deoxygenation

- Summer fish kill;

Combination of several
factors leads to serious
depletion of dissolved
oxygen 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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Problems Caused by
Low Dissolved Oxygen

A Stress

A Increased susceptibility to
disease

A Inappetence

A Gasping

A Loss of condition
A Lower catch rates
A DEATH




Improving
Oxygen Levels

A Methods available
include:

A Desilting
A Artificial aeration

A Increased aquatic
planting

A Removal of dead
organic material
(leaves, weedetc)

A Lowering terrestrial
vegetation levels

A Reduce stock
levels?

A Algae monitoring




Artificial Aeration

Oxygen depletion is themost 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 dieoffs or organic inputs

Having aeration on hand can help to minimise the risks of DO issues
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A Aeration systems (especially surface or
paddlewheels ) can be deployed during:

Aheatwaves
Aalgal crashes
Emergency Apollution or organic loading incidents

SR eIl This can
ABuy time during critical events
APrevent mass mortalities

AReduce the scale of fish rescue
operations




ts

len

Excess Nutr

ty Pressures

Water Quall




Substances that provide nourishment
essential for life and growth.

But you can have too much of a good thing

Leads to eutrophication : ' =

The process by which a lake, river, or pond
becomes overenriched 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

AThe impact depends on their sources
ANatural Sources

A Shed / rotting leaves

A Bird waste

A Connected sources Tonline water?

A Fish waste T greater fish biomass = more nutrients
contributed

A Anthropogenic Sources

A Angling baits T protein-rich, oily baits worst offenders

A Ground-baits

A Feedpellets TRUHG 2T RUNW 2 GGG WA WUaq

A InPuts from surrounding land TN & P (agricultural run
off) etc.



Effects of Nutrients

APositives:

ASunlight + water + nutrients = algae = food for
phytoplankton / zooplankton (natural fish food)r
part of natural food web

AAquatic plant food (N), contributing to plant growth
and photosynthesis In oxygenating plants
production of oxygen (DO)

Ah[ YYI klWnY! WURqg! Rn! RUNLWHE
surfaces)



Generalised Food Web of a Pond
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Effects of Nutrients

ANegatives:

AToo many nutrients (+ sunlight) = overabundance of
plants and algal blooms (ncluding blue -R 1 1J1JU Wh ¢ { T

A Significant swings in DO between night and day =
Stress B

AChanges in pH between night and day stress B

A Algal die-off =DO crash and degradation of WQ
(ammonia spike)

A? RecqYut B
AStress = reduced immune system = disease death?
ALack of management = greater risk of problems



Dissolved oxygen

Diurnal fluctuation of oxygen

Midnight Noon Midnight Noon
18.00 06.00 18.00 06.00
D& Daylight D& Daylight
~ | Respiration | Photosynthesis | Respiration | Photosynthesis
dominates dominates dominates dominates
maximum levels
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minimum levels after
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Credit: Geography, QMUL



Why does this matter?

HHHE fé : >

Increased urban More artificial Warm/bright High stock levels
and agricultural run fertilizer being weather drives algal lead to greater

off with variable added to land to and macrophyte demands on DO

weather patterns replace lost growth plus increasing

nutrients nutrients

"

Greater
management of
sediments



Typical Nutrient Composition of Coarse
Fishing Baits

b | SR (PR

~65170% ~10.4111.2% ~2.513.0%

Fishmeal (ground / paste
bait)







Nutrient Loading per kg of Bait (Dry Weight Basis)

Bait tvpe Nitrogen loading Iozgizsp(hOIFDU/Sk Relative
P (g N / kg bait) l?aig J eutrophication risk

Lowrmoderate (high

Sweetcorn / maize BEKEEEs ~2.513.0 g volumes often used)

Moderate (rapid

Bread / dough) [EleukRe ~2.013.0 ¢ breakdown)

Very high (fast nutrient

~72180 g ~8112 g release)

Coarse pellets (307 |§ _ .
3296 protein) 48151 g 10113 ¢ High

High-protein / _ _ _

Fishmeal / fishmeal

. ~1047112 g ~25130 g Extreme



Nutrient loading (g per kg of bait)

Indicative Nutrient Loading from Common Coarse-Fishing Baits (per kg, dry weight)
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AAn angler feeding 2 kg of higbrotein pellets
during a session introduces approximatelyl 30T
Worked 140 g of nitrogen and 30140 g of phosphorus to

the waterbody if uneaten or metabolised and
Example  gycreted.

AHow can you manage these inputs?



Nutrient
Management

A Prevention better than a
cure

AStop at source ideally,
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Habitat Improvement

I AWhich works best for mopping
up excess nutrients?




