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Test & ltchen salmon counters:
Post- Covid lockdown update, 2020

Introduction

This update is slightly longer than usual because it covers three important topics:

1. Challenges to normal counting during the early 2020 flood and lockdown periods, plus
results to early June.

2. Details of the final stock estimates for 2019.

3. Adiscussion of the potential for improving catch and release survival rates by refining
handling practices.

1. Recent challenges and results to
early June

Both counters developed faults around the time that lockdown was imposed at the end of
March. At Gaters Mill Fish Counter, the circuit board linking the Mk10 counter unit to the
PC that runs the more advanced counting system became damaged, probably as a result
of the underground chamber being flooded in late February (see photos). At Nursling Fish
Counter, a circuit board within the PC became damaged, probably also due to very damp
conditions during the floods. Lockdown caused the suspension of all non-critical EA
fieldwork, so these faults could not be resolved until fieldwork resumed in early June: both
counters were deep-cleaned at the earliest opportunity and Nursling resumed complete
normal operation on 2nd June, Gaters on 9th June (the Gaters fault was trickier to
diagnose and resolve).

As well as being the interface between the electrical sensors in the river and the PC's, the
Mk210 units function as basic backup counters and this operation was unaffected by the
faults. This gives us estimates for the number of upstream moving fish at each counter
throughout the period affected by the faults but these are not accompanied by
photographs good enough to distinguish between salmon and sea trout (because of turbid
flood flows and the inability to deep-clean before lockdown). Under normal circumstances,
the wave forms and signal strength values generated by the PC software would assist
speciation.

Therefore, we have taken the total upstream counts and applied the five-year average
ratio for salmon to sea trout for the specific period that the faults were in place. This
actually puts the Itchen salmon count up to 8th June this year at precisely the same as the
five-year average. For the Test, it's slightly below. The table below sets out some of the
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summary statistics for the period affected by these faults, putting them in the context of
long-term values and the annual run as a whole:

Table 1: Summary statistics for mid-march to early June period:

Nursling Gaters

Total upstream counts in 2020 fault period 101 47
Long-term average salmon for this period 83.6 16.8
Long-term average sea trout for this period 40.6 28
Long-term average salmon: sea trout ratio for this period 70/30 40/60
Calculated salmon estimate for 2020 fault period 71 19
Calculated sea trout estimate for fault period 30 28
Long-term average % total salmon run in this period 9% 4%
Long-term average % total sea trout run in this period 10% 6%

Figures 4 and 5 below show the 2020 cumulative daily salmon counts for each river, as
well as the 2015-2019 average cumulative daily counts, the 2020 daily mean flow and the
ten-year daily average flow. Note that the lockdown / fault periods are shown in purple and
that a steady increase this period is shown (dates of individual counts are not recorded by
the backup counter).
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Figure 1: River Test cumulative daily salmon counts
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Figure 2: River Itchen cumulative daily salmon counts

From this point forward, we aim to maintain fully functioning counter systems at both sites.
Our next update will be circulated in early July.

2020 Test & Itchen counter photos:

The flooded underground counter
chamber at Gaters in late February
- the river had reached a small
ventilation hole high in the wall
(now firmly sealed).
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Right & below: the side viewing
window at Gaters before & after
deep-cleaning.

Right & below: the camera's view
of Nursling counter before & after
its spring deep-clean.
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Entering the counter at Gaters
requires quite a bit of health &
safety preparation.

Smooth, clear flow over a spotless , $ ¢ ’

counter electrodes panel at P ’
Nursling makes for perfect

counting conditions.
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Right & below: the first counted
salmon & seatrout at Gaters
shortly after repair & cleaning.
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2. 2019 Stock Assessment & target
compliance

. The 2019 May-December run estimate for the River Test is 984 salmon.
. The 2019 May-December run estimate for the River Itchen is 475 salmon.

Run estimates on each of the UK's Principal Salmon Rivers are converted into estimated
egg deposition, which can be compared against each river's Conservation Limit (CL) and
Management Target (MT), set in terms of millions of eggs deposited annually. These
important targets are defined as follows:

The Conservation Limit is the level of egg deposition below which the risk of the stock
suffering serious decline greatly increases. The objective is to ensure that the CL is
exceeded in at least four years out of 5.

The Management Target is, on average, around 35% higher than the CL and offers
greater protection to the stock.

The various formulae for these calculations were reviewed and updated in early 2020 in
order to improve methods for estimating the key factors involved. These included, for
example; grilse to multi-sea winter ratio will now be based on probabilities derived from
annual scale analyses carried out on Index salmon rivers and sex ratio will now be
reviewed annually by geneticists at Exeter University, using scale tissue. The most
important change locally is that we will now use counter-derived lengths to determine fish
size, as opposed to angler reported weights: fish size determines fecundity and probability
of being grilse or multi-sea winter fish, so has a fundamental effect on egg deposition
estimates. This change improves accuracy because the salmon run over the full year will
be represented and not just the component within the fishing season.

Where we estimate the Test and Itchen salmon stocks to be in relation to their targets is
crucial to their management and is the primary reason for running fish counters.
Percentage compliance for each target in 2019 is as follows:

Test Conservation Limit: 69.4% Test Management Target: 60.9%
Itchen Conservation Limit: 54.9% Itchen Management Target: 45.4%

For each river respectively, the two graphs below illustrate percentage compliance (left-
hand vertical axis) with both targets and also the "spawning escapement” (run estimate
minus estimated in-river mortality: right-hand vertical axis), for the whole period that the
fish counters have been in operation; 1990 to 2019.
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Figure 3: River Test Conservation Limit and Management Target compliance
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Figure 4: River Itchen Conservation Limit and Management Target compliance

Discussion

The Atlantic salmon is a species in crisis: since 1983, overall abundance and the egg-to-
adult survival rate have both more than halved. The declines shown for the Test and
Itchen in the figures above are mirrored in most other Atlantic salmon stocks.

For a comprehensive summary of the current international status of Atlantic salmon, see
the North Atlantic Salmon Conservation Organisation's 2019 report: "State of North
Atlantic Salmon" available here.

Up to 2015, the Test and Itchen salmon populations showed gradual trends towards
population growth, despite both rivers only meeting their Conservation Limits three times
each in 28 years. That situation has now changed: the Test has fallen substantially below
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its Conservation Limit for the past two years, while the Itchen has done so for the past
four. As well as poor survival at sea, our salmon parr surveys demonstrate that parr
survival in the river has been impacted by low flows and high temperatures since 2015.
This must inevitably have resulted in reduced smolt abundance and fitness.

With small population sizes and most of the salmon's in-season range being fished fairly
intensively throughout the season, exploitation rates (total rod catch as a proportion of the
estimated run) on the Test and Itchen are relatively high; much more so on the Itchen,
which appears to have the highest annual exploitation rate of any English salmon river.
The figure below compares rod exploitation rates on ten principal salmon rivers with
salmon counters:

Rod exploitation rates on counter rivers between 2000 and 2017
(Leven 07-17; Lune 07-15; Tyne 04-17; Avon 06-17)
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Figure 3: Exploitation rates on ten salmon rivers with counters

Each Principal Salmon River has its own bespoke Salmon Action Plan which sets out the
full range of local measures required for the conservation of the stock, covering such
diverse issues as land management, fish passage, abstraction and anti-poaching activity.
Amongst these measures, catch and release fishing is the one in which anglers play the
most prominent role. On rivers where salmon fisheries already practice catch and release
(voluntarily on the Test and Itchen), but the population is still under pressure, a next logical
step is to ensure that the quality of catch and release fishing ensures the best possible
chance of released salmon surviving to spawn. The fact is that, on all rivers, a proportion
of caught and released salmon subsequently die as a result, but there is a lot the angler
can do to give their salmon the best possible chance of survival.

On rivers with high exploitation rates, best-practice catch and release will have a much
more positive impact at a population level, because a greater proportion of each
population is affected: this is the situation on both the Test and Itchen. It is also important
for Test and Itchen anglers to recognise that some salmon will actually be caught more
than once, making the highest standard of playing, handling and release absolutely
essential for survival.

customer service line 03706 506 506 floodline 03459 88 11 88
incident hotline 0800 80 70 60 Page 9 of 12



Environment
W Agency

We have included the following section in order to set out the most crucial principles in
ensuring the survival of released salmon. There is a great deal of guidance for anglers
available from a range of organisations on this subject but this is often lengthy and
detailed: here, we want to focus on the fundamentals that make the most difference.

3. Supporting salmon stocks by refining
best-practice catch and release

Firstly, earlier this year we asked three experienced Test and Itchen salmon fishery
keepers for their "top three" rules (in no particular order) for best-practice catch and
release - their views were clear, unanimous and simple:

"Play them hard and keep the fight short"
"Keep them in the water"
"Avoid high temperatures”

Secondly, we present brief summaries of three important salmonid catch and release
research papers, which provide an evidence base and additional detail to the keepers’
golden rules:

1. Survival of wild Atlantic salmon Salmo salar after catch and release angling in
three Irish rivers (Gargan, 2015)
» Investigated behaviour and survival post catch and release for 76 radio tagged Atlantic salmon.

« Fish were caught in water temperatures ranging from 9-16°C, with a mean of 12.5°C (i.e. cool
compared to the Test and Itchen in season).

« Survival to spawning was greater for fly caught (98%) than lure caught fish (55%); "Hence,
survival after catch and release (C&R) was dependent on gear type".

* "Hook location may have influenced C&R mortality in the lure captured fish. All fish bleeding at
the hook wound or hooked in the throat died. Simultaneous hooking in the upper and lower
mouth may also have contributed to reduced survival".

2. The effect of catch-and-release angling at high water temperatures on behaviour
and survival of Atlantic salmon Salmo salar during spawning migration (Havn, 2015).

* Investigated behaviour and survival post-catch and release for 75 radio tracked Atlantic salmon
on the River Otra in Southern Norway, between temperatures of 16.3 and 22.1°C.

» Post-release downstream movement (0.1-11km) was recorded for 72% of salmon, presumed to
be the result of capture-induced stress.
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* C&R in water temperatures up to 18°C resulted in "small behavioural consequences" and a
mortality rate of 7%.

* C&R in water temperatures above 18°C resulted in an elevated mortality rate of 14%.

* "Refinement of best practices for C&R may help to reduce mortality, particularly at warmer
temperatures".

3. Physiological effects of brief air exposure in exhaustively exercised rainbow trout
Oncorhynchus mykiss: implications for "Catch and Release" fisheries (Ferguson &
Tufts, 2011).

» Laboratory study on the combined effects of physical exertion and exposure of gills to air in
rainbow trout.

» Control group, with no exercise and no air exposure, had 100% survival.

» Exercised & released fish after no air exposure had 88% survival.

» Exercised & released fish after 30 seconds air exposure had 62% survival.
» Exercised & released fish after 60 seconds air exposure had 28% survival.

» Analysis of blood chemistry revealed main causes of mortality were blood acidification
(acidosis) due to CO- retention / lactic acid concentration and >80% reduction in blood oxygen
concentration.

* "These results indicate that the brief period of air exposure which occurs in many "catch and
release" fisheries is a significant additional stress which may ultimately influence whether a
released fish survives".

The evidence linking air
exposure to catch & release
mortality means that rod-
caught salmon MUST be
kept in the water - the sight
of "grassed" fish, or fish
being carried to a suitable
release point must become
a thing of the past.
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The voluntary agreement to
suspend salmon fishing if
water temperature reaches
19°C at 09:00, or reaches
20°C at any time, is an
important conservation
measure. However, there is
evidence that post-capture
survival reduces as a result
of incremental rises below
19°C.

For further information or full reference details of the papers discussed above contact:
dominic.longley@environment-agency.gov.uk
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