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Irish Salmon at a Crossroads: What the Latest Science Is Telling Us

A series of recent scientific reports paint a clear and concerning picture for Atlantic
salmon in Ireland. Taken together, long-term monitoring in rivers and new research
on marine ecosystems show that salmon declines are being driven by linked
pressures across the entire life cycle, from reduced ocean productivity to
chronically low spawning escapement in freshwater.

Declining productivity at sea

New research published in 2024 demonstrates that the energy available at the base
of the marine food web has declined across much of the northeast Atlantic over the
past six decades. This decline is driven by widespread reductions in zooplankton
energy, particularly among small copepods and euphausiids that support fish
larvae.

For Irish salmon, this matters because post-smolts rely on small pelagic fish such
as sand eel and blue whiting during their first months at sea. When zooplankton
energy is low, fewer prey fish larvae are produced, growth rates slow, and marine
survival falls. The study shows that salmon stocks from the west of Ireland exhibit




strong correlations between marine survival and zooplankton energy, indicating a
bottom-up ecosystem constraint on recovery.

Marine survival remains poor.

Independent evidence from PIT-tagging and fish counter programmes confirms that
marine survival of Irish salmon remains low, particularly for one-sea-winter fish
that make up most of the stock. Although there have been occasional short-term
improvements, the overall trend since the late 2000s has been downward, with
recent years among the weakest on record.

This poor marine performance means that fewer adults return to spawn, regardless
of how well rivers are managed.

Fry abundance shows long-term spawner limitation.

Nearly two decades of catchment-wide electrofishing data now provide a robust
picture of freshwater juvenile production. Across more than 170 Irish catchments
surveyed since 2007:

e Mostrivers consistently record fry abundances below the biological
threshold that indicate healthy juvenile production.




e Only a small number of rivers—mainly in the west, south-west, and north-
west—regularly achieve higher fry densities.

o There is no national recovery signal in fry abundance over time.

Crucially, fry abundance is recognised as a reliable proxy for spawning
escapement. The long-term data therefore show that many Irish rivers are now
chronically under-seeded, not temporarily depressed. Density-dependent
compensation is no longer sufficient to offset losses in adult returns.

A reinforcing feedback loop
The combined evidence points to a reinforcing cycle:
e Reduced marine productivity lowers salmon survival at sea.
e Fewer adults return to Irish rivers.
¢ Reduced spawning leads to low fry abundance.
e Low juvenile production limits future smolt output
e Poor marine survival then acts on a smaller cohort.

This feedback loop explains why salmon stocks have not rebounded despite major
reductions in exploitation and extensive freshwater habitat work.




What this means for management

The latest science reinforces several key messages: Freshwater actions alone
cannot rebuild stocks if marine survival remains poor.

e Protecting every returning spawner is essential to maintain freshwater
production.

e Conservation limits represent minimum biological thresholds, not
precautionary targets.

e Zooplankton energy and fry abundance together provide early-warning
indicators of future adult returns.

e Recovery, where possible, will require multi-generation timescales and
favourable marine conditions.

A whole-ecosystem challenge

Irish salmon declines are not simply a fisheries issue. They reflect large-scale
changes in ocean productivity, coupled with reduced resilience in freshwater
populations. The same processes affecting salmon also influence seabirds, marine
fish, and wider ecosystem health.

The evidence is now clear: safeguarding the future of Irish salmon means
addressing pressures from ocean productivity (addressing overexploitation of
oceanic resources) to spawning gravel and recognising that rivers and oceans are
inseparably linked.

The Way Forward

Irish salmon stocks will not recover without more spawners inrivers, and the
largest salmon must be protected at all costs.

All available evidence—from long-term fry surveys, stock assessments, and
marine research—shows that most Irish rivers are now chronically under-seeded.
Fry abundance data demonstrate that freshwater habitats are not being fully
utilised because too few adult salmon are returning to spawn. This is not a short-
term fluctuation but a persistent condition across much of the country.

Large salmon, particularly multi-sea-winter fish, are disproportionately important
to recovery. They:

e Produce far more eggs than smaller fish.
e Spawn earlier and over a wider range of habitats.

¢ Increase genetic diversity and population resilience.




o Buffer populations against poor marine survival years

With marine survival at historically low levels, every large fish that reaches a river
is biologically invaluable. Losing these fish has consequences that echo through
the population for years.

The TEGOS Report summarises the above as “Given such uncertainty, and current
concerns that large-scale marine stressors at the North Atlantic scale are
impacting salmon, management actions to improve survival in, and production
from, the freshwater and coastal phase of the life cycle are critical in the attempt to
safeguard the species through this period of record low marine survival.
Maximising the number of healthy, resilient wild smolts migrating from rivers is
currently the most effective strategy toward achieving this”.

Imperative Management Now

Without rebuilding spawning escapement—especially of large salmon—Irish rivers
will remain under-productive, regardless of habitat quality or fishery restrictions.
Protecting large spawners is not optional; it is the cornerstone of recovery.

In addition, the widespread drainage of land and intensification of agriculture have
fundamentally altered river flow regimes across Ireland, increasing flow variability
and shortening the duration of biologically adequate flows. Faster runoff and
reduced water retention now produce more frequent extremes—flash flooding in
winter and critically low flows in summer—conditions that interact with climate
warming to restrict migration, reduce access to spawning habitat, and increase
thermal stress. These pressures are further compounded by elevated predation
pressure, particularly where altered flows and low water levels concentrate
migrating salmon and smolts, increasing vulnerability to predators. At sea and in
coastal waters, aquaculture-related pressures, including parasite transmission
and cumulative stress during migration, add further mortality at a time when
marine survival is already low. Together, these factors reinforce the need for a
whole-catchment and whole-life-cycle approach: protecting large spawners,
restoring natural flow buffering, managing predation impacts where necessary, and
ensuring aquaculture operates within ecological limits (No open cage farms) to
safeguard salmon recovery.

The first and most critical step in rebuilding Irish salmon stocks is to ensure that as
many fish as possible survive to reach the spawning grounds. This is a biological
necessity. Without sufficient spawning escapement, no combination of habitat
restoration, management intervention, or mitigation of individual pressures can
deliver recovery. Many of the other stressors affecting salmon—climate-driven




change, altered river flows, predation, and declining marine ecosystem
productivity—cannot be fully resolved in the near term, and in some cases may be
impossible to reverse given current climate trajectories and the continued
overexploitation of ocean ecosystems. Protecting every potential spawner, and
especially the largest fish, is therefore the only immediate and effective lever
available to safeguard the future of salmon populations.

Ocean productivity underpins salmon growth at sea and ultimately
determines how many eggs are deposited in rivers. Productive marine
conditions allow salmon to return larger, better conditioned, and more

fecund, directly increasing spawning potential. Without a positive revival in

the ocean’s energy budget, there is a real risk of population collapse,

regardless of actions taken in freshwater. Well-conditioned salmon are

therefore a biological necessity, not a luxury: each additional pound of body

weight in a returning fish can translate into approximately 600-800 extra

eggs, multiplying reproductive output across a catchment. In a period of low

marine survival, protecting the largest returning salmon and indeed all
salmon is not only necessary but the key to reversing decline.
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https://www.fisheriesireland.ie/sites/default/files/2025-12/The%20Status%20of%20Irish%20Salmon%20Stocks%20in%202025%20with%20Catch%20Advice%20for%202026.pdf
https://www.fisheriesireland.ie/sites/default/files/2025-02/report-on-salmon-monitoring-programmes-2023-funded-under-the-sstrcpf.pdf
https://drive.google.com/file/d/1-8RIFiFKgve0-VEGODvMGl9yDZAC55LZ/view?usp=sharing

