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Chairman’s Report

The Statement of Financial Activities in this Report shows 
the Foundation’s finances to be in a healthy position, with 
a modest surplus. This is a fortunate position to be in, but 
what is not shown is that the Trustees budgeted for a 
significant deficit for 2016. Core funding is not sufficient 
to fully cover annual expenditure and this surplus is only 
generated by taking on a significant amount of paid work 
relating to physical development within the catchment. 
This work is generally ad hoc and therefore difficult to 
budget for but it is the basis on which we have made 
ends meet for the last few years. It will not last forever 
and the Foundation staff are to be congratulated on 
putting in considerable extra effort to secure these 
valuable additional funds. The benefit to the Foundation 
is that, as yet, there has been no requirement to draw on 
the capital fund and the Foundation is in a good position 
to maintain current levels of activity despite a period of 
relative austerity.

2016 proved to be a good year for fieldwork with long 
periods of settled weather over  the summer and the 
Foundation, as always, continues to deliver value for 
money and extracts every ounce of “benefit” from the 
research that it does; I think the contents of this Report 
provide ample demonstration of that. It also has to 
respond to events: devastating floods and, of course, 
the rapid decline in the Autumn rod catch for Salmon, 
which has such serious consequences for the financial 
well-being of the river. I am sure, in time, explanations will 
be found but meanwhile the work of the Foundation will 
continue to inform and maintain confidence in the future.

Finally, 2016 was Nick Yonge’s last full year as Director.  
His contribution to the Foundation has been enormous: 
first, as one of the original Trustees in the mid eighties 
and then as Director to March 2017. He has given a huge 
amount of time and effort to the river and the Tweed 
has benefited from his knowledge of fish, his wealth of 
experience both inside and outside the catchment, but 
above all, a determination to do the right thing and not 
settle for second best. We wish him well for the future.

Douglas Dobie
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Director’s Foreword

New challenges are thrown at The Tweed Foundation 
every year, and 2016 was no exception.  It became clear 
that the winter floods at the beginning of the year had 
a dramatic effect on juvenile numbers over a wide area 
of the catchment.  In common with many other rivers 
around the country, fry counts were well down relative to 
past surveys. Monitoring these events demonstrates the 
strength of our catchment-wide survey programme (940 
sites, visited on a triennial basis, of which 295 were used 
to assess the flood damage) and how vital this system is 
in pinpointing any problems or ‘blips’ at a very early stage. 
Our hope now is that 2017 surveys will show a return to 
normality. Time will tell.

I make no apology for mentioning the major Conference 
that we held in conjunction with the Atlantic Salmon 
Trust in Berwick-upon-Tweed this March, 2017.  Whilst the 
Conference did not take place within the calendar year of 
our Report, the preparation for it started back in summer 
2016 and so is relevant to this Report. The Conference, 
entitled “From Headwater to Headland - Improving 
smolt survival in rivers and estuaries” aimed to tackle all 
matters “smolt”.  The two-day Conference attracted over 
100 delegates - a good mix of scientists, fishery managers 
and anglers from all sections of the fisheries community 
- to listen to 20 speakers from Canada, Ireland, Sweden, 
Norway, France and Denmark, as well as all corners of the 
British Isles. Papers presented included sections on the 
influences in freshwater on smolt production and survival, 
migration in rivers, survival in estuaries and coastal waters, 
and the impact of predation. To increase our audience 
for this vital subject, all of the presentations were filmed 
and are available on both the Foundation’s and the AST’s 
YouTube channels - see Page 35 for details. A written 
report will also be available mid-year; do visit our Tweed 
News site regularly for updates on this, and other breaking 
stories.

As ever, the biology team has been hard-pressed this year 
to make our limited resources - in terms of both funds and, 
especially, staffing - stretch as far as possible.  This Report 
presents a summary of that work, and more detail can be 
found on our dedicated website and also, increasingly, 
in an entertaining and digestible way on our Tweed 
Foundation YouTube channel.  

We are, as always, exceedingly grateful to all who show 
their support of the River by helping to fund the Tweed 
Foundation’s work; our scientific studies not only help 
further our knowledge of Tweed’s fish stocks in the 
longer term, but, as mentioned above, provide an early-
warning system for any issues within our populations and, 
vitally, vigorously support and provide the solid objective 
data required for the implementation of new or revised 
management regimes on the River.

Fay Hieatt
The Kirkstead Burn which flows in to St Mary’s Loch.
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Environment

Rationale: With forecasts of changes in rainfall, flow 
patterns and temperatures, it is important to try and 
forecast impacts on fish habitats, so that any step to 
mitigate these changes can be identified.

(FMP INPUTS 1A1; 1A2)

Tweed Water Temperatures 
in the Winter of 2015-16
Winter 2015-16 was not only very wet, it was also very mild: The 
Meteorological Office summary for November was “a generally 
mild month with an often humid south-westerly flow bringing cloudy 
conditions. It was dry and exceptionally warm during the first few days, 
with record-breaking temperatures locally”, with a “notable absence of 
frost”. The mean UK temperature was 8.2°C, 2.0°C above the 1981-2010 
long-term average, making it the third warmest November since 1910.  
December, the summary says “ was an exceptional and record-breaking 
month. The UK was in a warm and moist tropical air mass for most of the 
month, bringing unseasonably mild conditions to England and Wales, 
although Scotland and Northern Ireland were colder at times”. The UK 
mean temperature was 7.9 °C - 4.1°C above the 1981-2010 long-term 
average, making it the warmest December since 1910 for the UK. On 
the Central England temperature series, it was the warmest December 
ever – and that series started in 1659! Another remarkable feature was 

that most parts of Wales and central southern England recorded no 
air frosts. Rainfall was 182% of the UK average, making it not only the 
wettest December but also the wettest calendar month yet recorded 
for the UK. 

Electro-fishing surveys in Wales in 2016 found unprecedently low 
numbers of Salmon fry in some rivers, the report from Natural Resources 
Wales stating ”fry numbers (young salmon hatched in the spring of 2016) 
[were] at critically low levels on the Usk, Tywi and Clwyd in most of the sites 
fished. These are rivers which previously produced consistent fry numbers. 
In the Tywi catchment fisheries surveys this year found salmon to be absent 
from 31 of the 37 sites monitored and of the 13 survey sites on the Usk, eight 
had no salmon fry at all and the remaining five had very low numbers, while 
not only have no salmon fry been recorded on the Clwyd but the catchment 
is also seeing its worst trout fry numbers on record. Thankfully, surveys on 
the Tawe, Glaslyn and Wye are at normal levels.” One factor being looked 
at as a possible explanation for this drop in fry numbers is the very 
warm water temperatures in November and December 2015 in Wales.

Water temperature has very significant effects on the development of 
salmonid eggs: these take 100 days to hatch at 5°C but only 50 days at 
10°C, showing how unusually warm river conditions could disrupt the 
normal pattern of hatching and development. Trout eggs survive from 
0 to 13°C and Salmon from 0 to 16°C, though mortality and deformity 
rates greatly increase in Salmon eggs above 12°C  (Environment Agency, 
2008). The now superceded EU Freshwater Fish Directive required that 
thermal discharges should not raise water temperatures in salmonid 
spawning areas above 10°C.
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Environment

What were the water temperatures in the Tweed at the time? 

With the Marine Scotland Science (MSS) 
temperature dataloggers now in place in 
various parts of the catchment, this can be 
answered. These dataloggers are part of 
the national SRTMN system for monitoring 
water temperatures, more information at: 
www.gov.scot/Topics/marine/Salmon-Trout-
Coarse/Freshwater/Monitoring/temperature. 
The areas most likely to have experienced 
the highest water temperatures would 
have been those in the lower altitude 
parts of the catchment and  the results 
from dataloggers in such areas do show 
that there does appear to have been a 
temperature “anomaly” in Winter 2015. On 
the lower Tweed, a site at Lennel, Graph 1, 
shows a period when temperatures 
remained about 5°C for 6 weeks (red line), 
when the previous trend (black arrow) 
would have indicated a more rapid fall, as 
shown in the same period in 2016 (blue 
arrow).

These higher temperatures in December 2015 would certainly have accelerated the development of Salmon eggs, leading to earlier hatching.  
However, at both sites there is also a short period when maximum temperatures reached or exceeded 10°C.  At Ploughlands, this happened on the 
19th December 2015, when the daily maximum was 10.4°C and again on the 20th, when 10°C was reached. Possibly just as significant was a minimum 
temperature of 9.2°C on the 19th. At the Lennel site, maximum daily temperature was 10.2°C on both the 19th and 20th of December, with 9.2°C being 
the minimum on the 19th. On the 18th, minimum temperature was 9.0°C and maximum 9.2°C.

While only for short periods, these temperatures actually contravened the thermal discharge limits under the old EU Freshwater Fish Directive. The 
contrast with the same period in 2016 is most marked. The water temperatures experienced by eggs in the gravel are not necessarily the same as 
those in the open water of the river (though the dataloggers are on the bottom) but these “freak” temperatures are of interest and if they were to 
occur more often - and for longer periods - would be of concern.

The same features can be seen at a site on the lower Teviot in Graph 2.

Graph 2: Daily maximum and minimum temperatures – Ploughlands, Teviot for April 2015 – December 2016

Graph 1: Daily maximum and minimum temperatures – Lennel Upper, July 2015 – November 2016
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Fish Populations

Rationale: Analyses of catch composition to show 
which stocks (and areas) produce the fish, and how sizes 
and ages can change. 

(FMP INPUTS 2D, 3D)

Changes in Tweed Salmon
The changes that are occurring in the types of fi sh being caught in the 
Tweed have become very obvious in the catches of the last few years: 
Autumn Salmon and Grilse are declining in numbers while Summer 
Salmon are increasing as shown in the Graphs 3a & b below

Annual variation can be very signifi cant, especially for November where 2010 and 2013 had large Grilse catches but these were very much against 
the strong downward trend. July catches can be very much aff ected by fi shing conditions, Summer often having low water conditions but the 
general trend is upwards.

Graphs 3a & b: Rod catches of Salmon on the Tweed in July and in November, 1970-2015
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Fish Populations

Part of the increase in Summer catches will be due to the decline in Summer netting but changes in the sizes and types of Summer fish as well as their 
numbers show that other factors are in operation. As shown in Graph 4, up to the 1990s, two size peaks could be seen in July & August fish, one for 
Grilse at around 5-7lbs and another, much lower one at around 13-15 lbs for Salmon. Since the 1990s however, this size difference has disappeared 
and the fish weights are now just an undifferentiated mass. In the 2000s though, the commonest fish sizes were 5-6lbs for Grilse, while in the 2010s 
they have been 9-10lbs for Salmon.  Summer fish have therefore changed from being mainly one-sea-winter Grilse to being two-sea-winter Salmon, 
a notable change.  This graph also shows the value of rod catch data and why it should be collected accurately and then preserved.

Graph 4: Weights of fish caught in July and August from the 1960s to the 2010s at two Tweed beats
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Fish Populations 

When such large changes happen, the first question to be asked is 
whether they are something new or have happened before – and 
similar changes have, indeed, happened before, not just on Tweed 
but over the whole range of the Salmon (for an overall account of such 
changes in Scotland, see Summers, 1993) . Most of the work on long term 
trends and cycles in Salmon was carried out by Tony George in the 1980s 
and his papers outline both what happened in the past and what can 
be expected in the future. In 1990, he wrote “The history of the Scottish 
salmon fishery over a long period of time shows that whenever a salmon 
period declines and a grilse period comes in there are  for a period of years 
strong joint runs of both salmon and grilse in many large rivers (e.g. 1812-17; 
1881-84; 1957-66) …but when a grilse period declines and a salmon period 

comes in there is always a significant, albeit variable, gap in years before the 
salmon becomes established (e.g. 1780-92; 1850-5; 1897-1920). During such 
periods, the fishery as a whole is at a low ebb.”  The evidence at present 
points towards a change from a Grilse period in to a Salmon one.

These sort of changes on Tweed can be most clearly seen by looking 
at the proportions of Salmon and Grilse recorded in the catches made 
by the nets in the estuary, some records of which go back in to the 18th 
century (Graph 5). Seasonality is also being recorded by these records 
as Grilse dominated periods are those when most fish are caught later 
in the season and Salmon dominated periods are when most fish are 
caught earlier. This data series comes to an end in 2004, when Spring 
netting ceased in the estuary.

Graph 5: The Relative Proportions of Grilse and Salmon caught in Nets in the Tweed Estuary from 1740 to 2004

These Grilse / Salmon proportions are also indicators of total catches, as when Grilse dominate, numbers are much higher than when Salmon do. 
This is basically because Salmon spend twice as long at sea (or more) and so run more risks and have a lower return rate – about half that of Grilse. 

Graph 6:  Early and Late (before and after the 30th June) Catches at the Sandstell Netting Station 1842-2000
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Fish Populations 

Graph 7: The Percentage of the Annual Catch of Grilse caught in Each Month 1840-1980 and the Annual Totals for Each Season

Note: Separate totals for Grilse and Salmon are not available for this netting station after 1980

The difference in catch totals made during the Grilse dominated phase (before 1921 and after 1961) and that of Salmon dominated (1921-1961) is 
very obvious. Pre-1921 catches could reach over 10,000 a year and post-1961 over 3,000. Before the late / Grilse catches started to recover in 1960, 
annual totals during the Salmon phase only just get over the 1,500 level. The low numbers of Grilse at the start of the 20th century that is indicated in 
Graph 7 was, of course, noted at the time: Calderwood (1909) wrote ”In the Tweed quite recently, as I am informed, the absence of Grilse has been evident 
to all”. 

During a Salmon phase, it is not only the numbers of Grilse that decline, they get smaller as well and return earlier. As Graph 7 shows, when Grilse 
numbers were at their lowest, during the Salmon phase of 1921-61, about 70% were caught in July, but before and after this period, 35-40% of Grilse 
were caught in August.

An example of how sizes diminish when a Grilse decline sets in comes 
from some River Dee nets for the decline that took place around the 
middle of the 19th century:

Season Number Av. lbs

1855 1,109 6.1

1856 1,046 6.2

1857 614 4.3

1858 881 3.9

1859 146 3.8

[From George, 1985]

Table 1: The Average Weight of Grilse Caught in the Last Month of the Netting Season 
(14th August to 14th September) at the Raik Netting Station, R. Dee, in the 1850s

The converse, the increase in sizes as a Salmon phase ends and a Grilse 
one begins was noticed in the North-east rivers by Menzies & Smart 
(1966) who wrote that: During the Grilse “depression” in the 1920s and 
1930s, the average was down to 4.1 to 4.3lbs. But as the numbers have 
again improved, so have the average weights. : from 1962 to 1965 it has 
been 5.0 to 5.4lbs”.

It is the combination of these features – declines in numbers and size 
with earlier running - that identifies a reduction in Grilse numbers as 
showing a phase change. A simple decline in numbers without the 
other features could be due to many other causes.

Various reasons have been suggested for these phase changes. George 
(1990) thought that warmer conditions in the sub-Arctic meant more 
Salmon than Grilse, and Martin & Mitchell (1985) suggested that fish 
travelled further north when the minimum temperature in Arctic seas 
remained above 2°C and so stayed longer at sea. Another suggestion 
was made by Dr. Jens Christian Holst at the Tweed Foundation seminar 
in December 2016: that when the NE Atlantic, where Salmon feed in 
their first sea year, is warmer, it has poorer feeding conditions, so the 
Grilse that then return are poorer in size and condition while more 
will move on to the NW Atlantic to become Salmon, reducing Grilse 
numbers as well. 
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Fish Populations 

There is a climate feature known as the “North Atlantic Oscillation” 
(NAO) which has a huge infl uence on weather patterns in this part 
of the world. When the NAO is positive, which means there is a large 
diff erence in atmospheric pressure between the northern and southern 
parts of the North Atlantic, westerly winds are strong and the North-east 
Atlantic (off  north Norway) is warm and wet. When the NAO is negative, 
meaning that the diff erence in pressure is smaller, westerly winds are 
weaker and the North-east Atlantic is colder. Positive and negative 
years usually clump into periods, a feature known as the Atlantic 
Multi-decadal Oscillation (AMO) and these periods match well with the 
Grilse and Salmon phases as shown in Graph 8. Positive AMO periods 
match with Salmon phases when the North-east Atlantic is warmer 

Graph 8: Relationship of Salmon and Grilse Dominated Phases to the Atlantic Multi-decadal Oscillation 1880-2015. Giorgiogp2 - Own work, CC BY-SA 3.0

https://commons.wikimedia.org/w/index.php?curid=18733673

with poorer feeding conditions for Grilse, and negative AMO periods 
with Grilse phases when a cooler North-east Atlantic gives them better 
feeding conditions. The period around the end of the 19th and beginning 
of the 20th century when Tweed fi sh had about equal proportions of Grilse 
and Salmon (Graph 5) is also explicable in terms of the AMO as Graph 8
shows that it had no settled pattern at that time.  Reconstructions of 
the AMO made using tree-ring growth patterns to extend the series 
back beyond when direct atmospheric readings are available show 
that the 1800-1860 Grilse phase was also a negative AMO period and 
the Salmon period in the 18th century was also a positive AMO period. 
Positive and negative AMO periods therefore match Grilse and Salmon 
phases back for almost 300 years. 

These large scale swings between early/Salmon and late/Grilse 
domination of the runs were, of course, noted at the time and caused 
considerable speculation which can be seen in contemporary reports, 
such as those made for each Tweed fi shing season in The Scotsman.  On 
the 9th December 1920 the headline was:

Courtesy of The Scotsman Digital Archive
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Fish Populations 

And on the 7th December 1921 it was:

In this report it was said that while Tweed spring fi shing had begun on 
February 1st since 1859, it was only in 1911 that a distinct Spring angling 
season was apparent. This is of interest because the decline of Grilse on 
the Tweed was being commented on 20 years before this, showing the 
sort of gap between the decline of the Grilse and increase in Salmon 
noted by George (1990). This newspaper report also asked the question 
“Why the lively little fi sh appear in the river so early in the year, and who 
can tell what they are? Are they delayed Grilse? If not, the disappearance 
of Grilse is another of the puzzling problems connected with the salmon”. 
This is a very good question: there is clearly some link between Grilse 
and Spring Salmon, when one is up, the other is down – but are they 
diff erent stocks of fi sh that expand and contract their numbers as a 
result of diff erential survival at sea, or are they the same fi sh that change 
their behaviour in response to the conditions they encounter at sea? 
On the Tweed, the Ettrick Spring Salmon have persisted since the last 
Salmon phase while the Upper Tweed and Teviot springers have greatly 
diminished while their Grilse increased,  suggesting diff erent stocks. 
Further genetic work on Salmon could provide the answer.

In 1618, John Taylor, a Londoner who called himself “The King’s Water 
Poet” visited Berwick and noted that: “In the river of Tweed, which runnes 
by Barwicke, are taken by fi shermen that dwell there infi nite numbers of 
fresh salmons …….. there was an order that no man or boy whatsoever 
should fi sh upon a Sunday” and that ……….” some eight or nine weekes 
before Michaelmas* last, on a Sunday, the salmons plaid in such great 
aboundance in the river that some of the fi shermen (contrary to Gods law 
and their owne order) tooke boates and nettes and fi shed, and caught neere 
three hundred salmons………. but from that time** until Michaelmas day 
that I was there which was nine weeks, and heard report of it, and saw the 
poore peoples miserable lamentations, they had not seen one salmon in the 
river and some of them were in despaire that they  should never see any more 
there; affi  rming it to be Gods judgement upon them for the prophanation 
of the Saboth.”

(*29th September, but the Julian calendar was then in use, so this date was actually 

the 9th October in the modern calendar; ** early August by the present calendar) 

This failure of the Autumn Grilse run in 1618 also matches a transition 
in the AMO from a negative to a positive period (as shown by tree-ring 
data) that was starting around 1620, giving an additional reason to think 
that these transitions from domination of one type of fi sh to another 
have been a regular feature since Salmon colonised the Tweed after the 
last Ice Age. However, with climate change aff ecting the Arctic more 
than any other region on the planet and an ice-free Arctic ocean in 
summer being predicted within a few decades – and by some within a 
decade - it  remains to see if this pattern will persist.
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Tweed Salmon Sizes, Ages & Run Timing
https://www.youtube.com/watch?v=OSaWDIeGBCo

Courtesy of The Scotsman Digital Archive
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Fish Populations 

Stock by Stock Assessment 

All salmon are not the same. Spring, Summer and 
Autumn are not just superficial labels put on fish 
that come back at different times of year, they refer 
to different stocks that keep their characters over 
the generations. This was well demonstrated some 
years ago by the Faskally laboratory when juveniles 
from two different tributaries of the Tay system, 
the Tummel, which has a stock of early running 
Spring fish and from the Almond, the lowest down 
tributary of the Tay system which has a stock of 
later running fish, were transferred to the R. Braan, 
a middle zone tributary that has no native Salmon 
of its own upstream of a major waterfall.  The 
(marked) returning adults of both these transferred 
stocks kept their original run timing, the Tummel-
origin fish returning earlier than the Almond-origin 
fish despite their having grown up in the same 
environment (Stewart et al, 2006). Similar transfer 
experiments have shown that Pacific Salmon 
have the same sorts of hereditary differences 
(Calderwood, 1939).

These differences in stocks are not just of academic interest, they 
underlie the long fishing seasons and diversity of fish that are the 
characteristic of the major Scottish Salmon rivers:

Scottish fisheries exploit a wide range of salmon types that can be 
categorised according to the time of year at which they enter rivers. The 
range extends from early-running (or spring) MSW salmon at the beginning 
of the year, to late running grilse which become available for exploitation 
just prior to the start of the spawning season, near the end of the year. Based 
on this run-timing diversity, sustainable fisheries operate in Scotland for 11 
months of the year. Recent research has informed our understanding of how 
this diversity is maintained. Briefly, most river stocks in the larger rivers consist 
of a number of discrete populations; run-timing is heritable …. and varies 
among populations …… Populations are maintained through precise 
homing ……….. The abundance and dynamics of populations can vary 
independently and therefore population structure should be incorporated 
into any management structure based on Conservation Limits (CLs) 
(MacLean et al 2006)

It is not widely recognised that Scottish Salmon fisheries are different 
from those of other countries in having this wide diversity of types:

Scotland’s salmon stocks are of unique value. Not only do Scotland’s coasts 
and rivers produce large catches but the diversity of the resource has few 
parallels elsewhere. In most other countries the fisheries are limited to 
the summer and early autumn months when returning fish pass along 
the coasts and run the rivers. However, salmon enter Scotland’s rivers 
throughout the year and, with the exception of December, when fisheries 
are closed to protect spawning fish, it is possible to fish for salmon  most 
months in the year.

From an economic viewpoint, the diversity of Scotland’s salmon runs is 
of inestimable value in spreading the fisheries over so much of the year. 
Sporting opportunities exist in Scotland at times of year which do not occur 
elsewhere.

The diversity of the salmon runs is based on genetic traits that affect the 
timing of river entry and it therefore has an additional, intrinsic value as part 
of the biodiversity resource.

Indeed, the six or seven major rivers of the Scottish east coast are the 
repository for the greater part of the remaining world resource of early-
running or so-called spring salmon.
[http://www.gov.scot/Topics/marine/marine-environment/species/
fish/freshwater/salmon]

It follows from this that good management should aim to conserve 
the diversity of Salmon stocks as much as their numbers and in this, 
Salmon management in Scotland needs to be different from that of 
other countries where diversity is of less significance:

Currently conservation limits tend to apply to the whole stock of salmon 
within a river. However, Scotland has noted spring runs of salmon that are 
not found elsewhere in Europe, enabling Scotland to have economically 
important spring fisheries. In addition to their economic  value, spring fish 
are important components of the stocks within a number of SAC rivers. These 
spring sub-stocks appear to be doing less well than salmon returning to rivers 
later in the year*. The use of a single river conservation limit, as suggested 
by NASCO**, could suggest an overall level of harvest that is detrimental to 
spring fish stocks. Methods are therefore required for producing conservation 
limits at a sub-river catchment level to facilitate effective management 
of spring fish, which tend to rear in specific geographic regions.
(http://www.gov.scot/Topics/marine/Salmon-TroutCoarse/Freshwater/
Research/limits)

 * This statement was made in 2014 and this may no longer be the case.
** North Atlantic Salmon Conservation Organisation.

What this means in practice therefore is that Conservation Limits (CLs) 
are needed for each stock within a river system. A single CL for a multi-
stock system will inevitably be determined by the most numerous 
stock(s) and so will set management at a level unsuitable for the weaker 

Dr Ronald Campbell returning a Springer
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Fish Populations 

Graph 9: Distribution of different stocks of fish throughout the Tweed catchment as collected by The Tweed Foundation’s radio tracking work in the 1990s from fish tagged at 
Berwick before 1st June-31st August/after 1st September

Different run-timing stocks within rivers, therefore, need to be managed 
separately but in order to put such “stock-by-stock” management in to 
practice, some basic information needs to be available:-

a) The locations of the home spawning areas of different stocks. In a 
catchment like the Tweed, where there are four different tributaries 
large enough to sustain fisheries (and the upper Tweed can be 
regarded as a fifth tributary), this is probably easier than in rivers that 
are more of a single channel in character (see Graph 9). 

b) How well stocks are differentiated by their time of river entry.

c) How well the angling (and netting) exploitation of different stocks 
can be separated, i.e. are fish mostly caught when fresh, or are they 
caught equally through the length of time they are in the river?

The necessary data for each of these factors is available for the Tweed, 
and will be given in the forthcoming 6th Edition of the Tweed & Eye 
Fisheries District Fisheries Management Plan, which will assess the 
strength of the different stocks within the Tweed separately and 
recommend the appropriate management level for each. 

REFERENCES:
Calderwood, W. L. 1939: So-called Races of Salmon. Salmon & Trout 
Magazine No. 97 Dec.

MacLean, J.C., Smith, G. W., Tulett, D. and J. Jackson, 2006: The 
development of Conservation Limits (CLs) for Scottish salmon stocks: 
I – Establishing a method of transporting CLs among locations. The 
Scottish Executive Rural Affairs Department, Scottish Fisheries 
Research Report No. 64

Stewart D.C., Middlemas S. J. & A. F. Youngson, 2006: Population 
structuring in Atlantic salmon (Salmo salar): evidence of genetic 
influence on the timing of smolt migration in sub-catchment 
stocks. Ecology of Freshwater fish 15(4) pp 552-8

stock(s), e.g. for the Tweed, a CL of 1, which allows the harvesting of fish has been set by the Scottish Government but this is based on the numbers 
of fish in the Autumn, though the Spring stocks on the Tweed only number from 5 – 7,000. 

The genetic background to these populations defines them as being Evolutionarily Significant Units (ESUs) and thus requiring the appropriate 
management to conserve them and the genetic diversity they represent. Such genetic conservation is particularly important for Atlantic Salmon as 
historic records show that Multi-Sea-Winter (MSW, Salmon) and One-Sea-Winter (1SW, Grilse) running fish predominate at different times (See Graph 
4, page 7) and therefore that the genetic potential for the species to follow one or other of these behaviours in response to changing environmental 
conditions must be maintained. Broadly, these MSW and 1SW switches also indicate changes in run-timing, with MSW dominated phases being 
when Spring and / or Summer runs dominate and 1SW phases being when later runs are dominant.
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Monitoring Juvenile Salmon

The Winter Floods of 2015-2016
There has been widespread concern that the series of floods 
that occurred from November 2015 through to January 2016 
could have affected fish during their spawning and possibly 
caused extensive redd washout which would then affect 
numbers of Salmon and Trout fry in the river in 2016. The 
starting point for investigating this concern was to document 
the timing, frequency, magnitude and geographical 
variation in flooding that occurred throughout this period 
using the extensive network of SEPA flow gauging stations1 
that are situated on the principle tributaries of the Tweed.  
Many stations have data extending back to the 1960s, which 
provide over 50 years of data for assessing the relative size 
of different floods. 

Six stations recorded new record flows over the winter period2, two 
of which are on the Teviot Water (Hawick and Ormiston) and three 
on the Upper Tweed (Kingledores, Cademuir and Peebles), which 
confirmed a theme of rivers in the west of the 
catchment being most affected.  Surprisingly, 
the other station with a record flow was on the 
Leet Water at Coldstream, which is inconsistent 
with other stations in the east of the catchment 
such as the Whiteadder, Blackadder and Eye 
Water. All of the gauges in the Upper Tweed 
and Teviot recorded between five and ten daily 
flow events that exceeded their average annual 
flood size. Only two were recorded on the Gala 
Water and one on the Leader Water.  Although 
it would appear that the Gala and Leader Waters 
were relatively unaffected by winter floods, the 
hydrograph in Graph 10 shows flood events on 
the 15th November and 5th December 2015, which 
would have coincided with peak spawning (see 
Page 16). Storms named by the Met Office that are 
detectable on the hydrograph have been added 
for reference.  

Two stations on the Upper Teviot (Hawick) and 
Upper Tweed (Peebles) are shown in Graph 11 to 
give a comparison of hydrographs through the 
winter period. The first significant rise of water in the 
Autumn-Winter period was on the 8th- 9th November, 
which is consistent with other parts of the catchment. 
Until then, the river was at what would normally be 
considered summer flow levels through September 
and October. Storm Desmond on the 5th December 
was the first flood of note, with 349 m3 sec-1 recorded 
at Hawick (the highest on record) and 352 m3 sec-1 

at Peebles (the second highest on record before 
2016). Flows continued to be similar between the 
two stations until Storm Frank, when double the 
amount of water was recorded at Peebles compared 
to Hawick (500 m3 sec-1 vs 238 m3 sec-1). Then, on 
the 27th January 2016, the opposite occurred, with 
nearly twice the amount of flow recorded at Hawick 
compared to Peebles (323 m3 sec-1 vs 185 m3 sec-1).

Graph 10: Hydrograph showing the effect on the Leader Water between peak flows and the winter storms

Dead fish including Salmon, Trout, Eel, Stickleback, Baggie (Minnow), Beardie (Stone Loach) and 
Flounders in the tideline at Greathaugh, winter floods 2015/2016

Graph 11: Hydrograph comparing the effect of the winter storms at Hawick and Peebles
1  www.sepa.org.uk/environment/water/water-levels
2  Summary flow data available up to 2009
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2016 Electro-fishing Results
To investigate the possible eff ect of the fl oods of winter 2015/16 on 
juvenile Salmonids (both fry and parr), a combination of quantitative 
and timed electro-fi shing sites was sampled, each method having its 
own strengths and weaknesses.  Sites were selected to give a broad 
geographical coverage of catchments that may have been aff ected by 
the high fl ows. This included the Teviot and Till catchments (part of 
the regular triennial monitoring programme) and the main channels 
of the Leader Water, Gala Water and the Upper Tweed (all surveyed in 
the 2015 programme). Although sampled slightly diff erently in terms 
of timing (using fi ve minute surveys instead of three) and method 
(downstream sampling rather than upstream), results from the Ettrick 
catchment, which is sampled annually, are also considered in the 
analysis. Quantitative electro-fi shing is time-consuming (normally three 
sites per day) and labour intensive, but it produces accurate results in 
the form of a density of fi sh per 100 m2.  Baseline data extends back to 
the 1990s and in some cases, includes surveys from the 1980s.  Timed 
electro-fi shing, which involves sampling shallow riffl  e areas for fry, 
allows many sites to be visited (10-15 per day), but it produces an index 
(a relative measure of abundance), rather than actual densities and each 
individual result is less accurate although when considered as groups 
of sites they give accurate evidence on what is happening in an area.

To summarise the quantitative Salmon fry results for each site, the time 
series of densities were ranked from highest to lowest and are displayed 
as pie charts in Map 1.  The greater the proportion of green in a circle, 
the better the 2016 result was relative to previous years. The label for 

Monitoring Juvenile Salmon 

Rationale:  Monitoring the abundances of juvenile 
Salmon throughout the catchment shows how well the 
spawning areas are being filled with young. Knowledge 
of variances between areas, and over time, is necessary 
to distinguish between areas requiring restoration and 
those that do not, or are just naturally poor. 

(FMP INPUT 2C1, 2)

each site gives the precise ranking (e.g. 9:9 = ninth lowest out of nine 
samplings). Overall, the results show that 11 out of 15 sites were either 
the lowest or second lowest on record. Only one site, on the Kale Water, 
had high ranked fry densities (2:8). In contrast, there was no obvious 
trend for an increase or decrease in parr (one or two year olds), with fi ve 
sites in the lowest two rankings and six in the top two rankings.

The timed electro-fi shing results are summarised in Map 2 by comparing 
the average of previous results for each site to the 2016 numbers of fry.  
Results from smaller tributaries below 5m width have been omitted as 
their access for spawning is more intermittent, which can aff ect results.  
Large decreases (greater than 50%) are shown in red and moderate 
decreases (20-50%) as orange circles.  Sites that can be considered the 
same or very similar are shown in yellow and the small number of sites 
that increased by more than 20% in green. 

Map 1: Quantitative Salmon Fry Electro-fishing results ranked by densities. Green = high densities, Red = low densities



16 www.tweedfoundation.org.uk

Monitoring Juvenile Salmon

What is very obvious from the map, and summarised in Table 2 below, is 
that sites categorised as ‘Large Decrease’ were the most common result 
(62%). A summary of each sub-catchment is provided below :-

• Till – the highest percentage of sites classed as ‘Large Decrease’ was 
recorded for the Till sub-catchment. Tributaries that were aff ected 
included the Glen, Bowmont, lower Wooler Water, Lilburn and 
Breamish. Unfortunately fl ow data to help interpret these results has 
not yet been acquired.

• Leader and Gala Water –the results for these two neighbouring 
tributaries are similar in that ‘Large Decreases’ are registered in the 
bottom and middle sections and either ‘No Change’ or ‘Increases’ 
were detected at the top of each tributary.

• Upper Tweed – Map 2 shows that a 
decrease was registered at 86% of sites 
but it does not show the previously 
much higher average numbers of Salmon 
fry below Lynefoot compared to sites 
further upstream3. What this means is that 
although most sites irrespective of location 
registered a ‘Large Decrease’, in terms of 
production the eff ect is far greater for sites 
that were previously very productive.

• Teviot Water – tributaries with consistent decreases included the 
main channel of the Teviot and the Borthwick, Allan, Slitrig, Jed and 
Oxnam Waters. Decreases were less marked on the Ale Water and 
above the semi-passable waterfall on the Kale Water.

• Ettrick catchment – the most important pattern than can be 
observed from Map 2 is that there is a group of sites on the lower 
Ettrick Water, from the Yarrow meetings downstream and the lower 
Yarrow Water, that all decreased by more than 50%. Most of the sites 
above these areas either did not change or registered an increase. 
These patterns may well fi t with the spawning times and abundance 
of diff erent stocks (considered in the next section).

Map 2: Timed Salmon Fry Electro-fishing results. Comparison of previous averages from each site with 2016 results

Catchment
Number 
of sites

Large Decrease
(50-100%)

Medium Decrease
(20-50%)

No change
(0-20%)

Increase 
(20-100%)

Upper Tweed 22 68 18 9 5

Leader Water 11 60 10 10 20

Gala Water 12 50 0 30 20

Till 28 82 7 7 4

Teviot Water 87 56 21 14 9

Ettrick Water 61 21 20 23 36

Yarrow 20 55 20 20 5

Table 2: Summary of the timed Salmon Electro-fishing results over the whole catchment 2016

3 Upper Tweed electro-fishing report for 2016
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Monitoring Juvenile Salmon

What do the results mean?
The decreases in fry numbers recorded at quantitative and timed sites 
at sub-catchment and catchment scale is not something that has 
been recorded before in the Tweed District. Having summarised the 
winter floods in a previous section, there is a strong case to suggest 
that the frequency and size of floods will have affected fry numbers. 
From previous strands of evidence (the Tweed Foundation’s Annual 
Report 2015), we know that the timing of floods is critical to the effect 
on egg or fry survival; if a large flood coincides with recent or current 
egg deposition, then losses can be high (e.g. 1977 Ettrick flood) but 
a flood in mid-winter (e.g. Upper Teviot, January 2005) will normally 
have less or minimal effect on Salmon eggs as they are more robust.  
Mid-summer floods, such as have been seen in the Till catchment over 
the last ten years, have no observable effect on fry numbers. Water 
temperature has a role to play in the effects of flooding as fish are cold-
blooded animals, so a cold water flood of similar size to a warm water 
one has a greater effect on them as they are less active and so less able 
to respond to the adverse conditions.

What was unusual about 2015 was the prolonged period of low water 
that lasted until the 8th – 9th November, and which delayed the migration 
of adult Salmon to the tributaries. Just as peak spawning would have 
taken place, Storm Abigail was recorded on the 14th November, which 
was not particularly large in most places, but it may have delayed 
spawning a bit longer (with the water being too high). On the Leader 
and Gala Water, Storm Abigail had a greater proportionate size and may 
have led to redd washout at peak spawning time.  Any accumulated 
delays in spawning could then have delayed egg maturation, which 
would then have left them more susceptible to damage by flooding 
caused by Storm Desmond on the 5th December, which was the largest 
flood event for most gauging stations. If the evidence from results 
from previous years is correct, then the effect of floods in mid-winter 
(25th December, 30th December and 27th January) will not have been as 
strong as the eggs would both have “hardened” and been safely under 
the gravel.

Run timing of Salmon in the Tweed catchment, particularly for the 
Ettrick, may also have influenced results. Radio tracking has shown that 
the Ettrick and Yarrow host later running fish whilst the middle and 
upper zones host earlier Spring and Summer fish (see Graph 9, page 
13). The 2016 fry results show the lower zones to have greatly reduced 
numbers while the upper and middle zones have normal fry numbers, 
with a good range of sites actually showing increases. This is most 
simply explained by the floods (or other factors) affecting the spawning 
of later running fish, and not the earlier.
 
This then helps to explain the patterns seen in the other catchments, 
where the upper zones often had better fry results than sites lower 
down – particularly noticeable on the Gala, Leader and Kale Waters. 
The Ale results are of particular interest here as well, as they show a 
generally better picture than other rivers: when there was a significant 
Spring run on the Teviot pre 1960s, information from local anglers is 
that this run was reduced upstream of the Ale suggesting that the 
Teviot Springers came largely from this tributary. The 2016 results could 
therefore suggest that the Ale still has a significant component of these 
earlier fish in its spawning stock. 

If the pattern seen on the Ettrick is indeed a guide to interpreting the 
results in the rest of the catchment, then it would appear that the floods 

of winter 2015/16 have, by chance, provided a map of the spawning 
areas of earlier and later running fish for much of the Tweed catchment.

The results for Trout fry are not provided in this Report, but are given 
in the electro-fishing reports which can be found on the Tweed 
Foundation website. It is interesting to note that Trout fry numbers 
in many of the tributaries of the Teviot Water remained healthy. It is 
possible that adult Trout spawned several weeks earlier than Salmon as 
they are known to migrate up-river in low flow conditions (evidence for 
this has come from the Gala and Whiteadder fish counters).  Eggs would 
then be more developed and therefore become resistant to damage 
before the first of the floods.

While the flow data has been well documented and summarised, 
what has not yet been considered is the flow levels above which 
stream bed movement occurs at a particular location, potentially 
causing redd washout. The key concept for determining this threshold 
is stream power: the energy that flowing water exerts on the stream 
bed in a given location, the key determinant of which is channel 
gradient combined with discharge. Theory predicts that stream power 
is greatest in the mid sections of a river profile rather than the lower 
sections where gradient is less.  Mapping stream power by modelling 
techniques is possible and is the next stage of analysing the results to 
help understand the decreases in fry numbers in 2016.

Although the size and frequency of flooding over the winter period 
would appear to be the primary factor influencing fry numbers, a 
complication that affects the interpretation of results is the reduced 
abundance of adult spawning Salmon in 2015 (as indicated by rod 
catches). There are also stock changes taking place with the recent 
decline of Autumn fish which would be expected to spawn in the 
main channel of the Tweed and lower parts of the main tributaries. 
Decreases in these areas (e.g. main river at Peebles or around Hawick) 
may therefore be partly attributable to fewer adults rather than to just 
damage to redds. In contrast, the results from the regular monitoring 
of fry in the Ettrick showed good numbers at most sites in 2016, which 
could be because Spring stocks that originate from this catchment 
continue to be stable, and Springers typically spawn several weeks 
earlier.

This means we cannot definitively conclude that flooding was the 
primary cause of reduced fry numbers. A repeat survey of some of 
these sites in 2017, after a winter period with a smaller number of floods 
(occurring in January and February, and not in the peak spawning 
months of November and December) will provide a good contrast. 
If the results return to pre-2016 levels, then this will provide stronger 
evidence that flooding was the main reason for reduced numbers of 
Salmon fry in the Tweed District in 2016.

Electro-fishing Results
Fish Counter Results

Tweed Trout & Grayling Initiative Newsletters
Annual Report

http://tweedfoundation.org.uk/html/reports.html
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Scale Reading

Confessions of a Scale Reader
Over the last ten years or so, I have prepared various articles and given 
some presentations on scale reading. These have mainly focussed on 
the actual process of preparing the scales, explaining how to read an 
individual scale, and the type of information we can gather from one 
scale. Of equal, if not greater, importance perhaps is an explanation of 
how we can use the information from many scales. 

The scales themselves are kept in scale packets and the Tweed 
Foundation has collections of Salmon, Sea-trout, Brown trout and 
Grayling scales. Since routine collection of Salmon and Sea-trout scales 
began in the early 1990s we have amassed a collection of some 27,000 
scale packets organised into year groups and locations within that year. 
Each packet is given a unique number which corresponds to an entry for 
that packet in an electronic database. The entry in the database includes 
all the information on the packet (length, weight, date, place and sex of 
the fish) and, in addition, the information from the scale reading (river 
(smolt) age and sea age for Salmon and Sea-trout; burn age and river 
age for Brown trout; total age for Grayling and percentage of erosion4; if 

The Tweed Foundation’s scale packets for Sea-trout and Salmon

the fish was a previous spawner, plus any other comments). Once in the 
database this information can be manipulated to show, for example, 
the length-weight relationship of Salmon. More specifically you can 
select the length-weight relationship of summer Salmon or autumn 
Grilse for example, and determine if this relationship has changed over 
time. This type of analysis can help to inform fisheries management as 
changing patterns of age structure and size of the returning migratory 
fish populations can act as indicators of environmental change outwith 
the river while changes within the resident species can indicate changes 
within the catchment.

Another important type of information which can be gathered from 
scales is the genetic information which is held within their DNA. This 
genetic blueprint, unique to each fish, can be used to determine which 
river a particular fish caught at sea has come from and, potentially, even 
which tributary of that river. The most dramatic example of this use so 
far comes from Denmark, where after a century or so of stocking with 
Salmon from many different parts of Europe it was not clear if any Danish 
rivers still had actual Danish Salmon in them. However, the discovery that 
DNA could be extracted from scale samples that were almost a century 
old led to scientists finding that the small surviving populations in Danish 
Salmon rivers were not only still Danish, but were still as different from 
one another as they had been originally - all the stocking with foreign 
fish having left no descendants or traces. This is a classic example of how 
local populations are adapted to their local conditions and do best under 
them while fish stocked from elsewhere fail.

A similarly powerful analytical technique is that of micro-chemical 
analysis. With this technique a laser beam is directed at the scale 
to vaporise a microscopic quantity of the scale material which is 
subsequently analysed to determine its chemical signature. As this 
material was assimilated by the fish when it was feeding in a particular 
area of the sea or, as a juvenile in a particular tributary, by comparing 
this signature to a database of known signatures it should be possible 
to determine where the fish was in the sea or catchment at that point 
in time. By analysing the part of a scale laid down while the fish was 
in the sea in this way,  it can be possible to track the fish’s movement 

	

4 As Salmon and Sea-trout do not feed in fresh water, they re-absorb their own body tissues, including the roots of their scales, which then show “erosion”



19www.tweedfoundation.org.uk

at sea. This would then allow us to see 
where different populations of fish feed 
in the sea and where they spend most 
time: very useful information if you are 
wanting to help protect feeding grounds 
or reduce the pressure on stocks from 
commercial fishing.

Although still in development, these 
techniques promise to open a new 
information source in the years to come. 
The limitation of any of these methods is 
that without a scales’ collection to work 
with no information can be gathered. It 
is therefore very important that we make 
every effort to continue to collect scales 
and add to the database that we already 
have. 

Back in the early 1990s, when scale 
collection routinely began, there were 
many and varied opportunities to collect 
scales from adult Salmon and Sea-
trout. Many fish were caught in netting 
stations or by rods, who routinely killed 
fish.  Over the years, however, netting 
stations have gone and a drive towards 
Catch & Release has made the killing of 
fish the exception rather than the rule, all of which has led to a rapid and 
sustained decline in the number of scale packets being collected and 
returned to the Tweed Foundation. 

During the early part of the 2017 season I have been making contact 
with boatmen on a number of beats on the river who have helped to 
collect scales in the past and have generously offered to help revive 
collection to increase our knowledge base. A common fear is that 
taking scales from a fish opens it up to an increased chance of infection. 
However, scale loss is a natural defence mechanism of fish, so that 
predators grabbing them are left with a mouthful of scales rather than 
with the fish itself. Scales are embedded in pockets within the skin and 
so, if lost, only an empty pocket is left and there is no break in the actual 
skin that could allow infection. Indeed, within an empty pocket a new 
scale will grow.

Scale Reading

	

Method for collecting Salmon and Trout scales 
 

 
 
 
 
 

• The scales are taken from the area shown above with a blade. 
 

• Run the blade several times across the target area from the head to tail 
direction to remove the slime. 
 

• Now run the blade in the opposite direction (tail to head) to remove a 
sample of about six to twelve scales. The scales will collect on the blade. 

 
• Insert the blade into the scale packet. Hold the blade firmly through the 

packet and pull out the blade. This will wipe the blade clean, leaving the 
scales in the packet. 
 

• Alternatively a pair of tweezers can be used to pick off scales. 

Take scales here 

For length, measure from tip of snout to 
inside of tail fork 

GET INVOLVED

Scale collection yields vital information 
on the life of a fish and helps inform the 

management of stocks for the future

• Help by joining the list of beats which regularly 
collect scales for us

• It isn’t just Salmon scales we’d like:  Trout & 
Grayling scales add to our knowledge as well

• Watch the video on our YouTube channel to 
show how scales can be taken safely

• Contact the Tweed Foundation for more 
information

Reading Fish Scales
https://m.youtube.com/watch?v=-nOoFkS5qA0 The author – Barry Wright – is the Tweed Foundation’s part-time Scale Reader.
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Predation

Photo 3: A Heron’s bill is a much stronger implement than a Goosander’s, and so leaves a stronger and deeper mark, as seen on this trout

Photo 1: Goosander bill marks

Photo 2: A Goosander bill. The origin of their name “Sawbill ducks” is obvious – they 
are well adapted for their diet of fish

Rationale:  Any loss to Smolt predation is irrecoverable 
and results in fewer adult Salmon and Sea-trout 
returning. 

(FMP INPUT 2C2, 3C2)

The Marks of the Beasts – 
Signs of Predators on Tweed Fish

Tweed salmonids lead dangerous lives from the moment they leave the 
comparative safety of their gravel redd to the end of their days, living 
as they do under constant threat of attack by predators in both river 
and sea.  The river, perhaps, is the safer environment as a Brown trout 
can become too big for all but an Otter to attack, while in the sea, no 
Salmon or Sea-trout can get too big for a Seal or a Dolphin to take. 

Those that get eaten leave little trace, save perhaps a few scales in faeces 
excreted by their predators but those that escape their attackers will 
carry at least a few scars from their close encounter and these can be 
seen on fi sh caught by anglers or caught in traps as part of the Tweed 
Foundation’s work. Many scars and wounds are unidentifi able, but 
others are distinctive and identifi able as shown in the photos below.

Dangers In-river
Goosanders, Cormorants and Herons all leave bill-marks on fi sh they 
attack unsuccessfully but Photo 1, above, is of a smolt regurgitated by 
a Goosander, so these bill-marks can be identifi ed to source. Photo 2 
shows what made them!
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Predation

Small fish can also be attacked 
by larger: this mark, called 
“U-shaped bite from below” has 
been found on fish in streams 
where only large trout or Eel 
could have been responsible. 
The fact that the attack has 
been from below suggests Eel, 
as does the size of the bite-mark 
– a trout with a mouth that size 
would not have been much 
bigger than the attacked fish 
itself.

Photo 4a: A U-shaped bite from below as 
seen on the belly of a smolt

Photo 4b: A U-shaped bite from below as seen on the side of a smolt

Dodging Predators at Sea
Out in the sea, a new set of predators take over. Seals can both bite 
and claw and it is the latter that are perhaps more distinctive; sets of 
scratches of five or fewer are most likely to be from Seals (Photo 5).

Photo 5: Seal scratch marks

Sometimes a seal claw can make a slashing wound rather than just a scratch (Photo 6).

Photo 6: A slash made by a seal on a Salmon that was being netted

About five years ago, a new sort of damage started to 
appear on Tweed fish, clearly due to Dolphins, which 
have both a characteristic shape of mouth and tooth 
arrangement (Photo 7a and 7b).

Photo 7b: Close-up. Note the gaps between the 
teeth, a characteristic of Dolphins

Photo 7a: Dolphin mouth and tooth marks on a Sea-trout
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Predation

Porpoise also take fish off the coast but it is not certain what marks they might leave: as their 
teeth are much closer together than those of Dolphins and are rather “spade” shaped than 
pointed, making an almost continuous edge, they could be responsible for the sort of mouth-
shaped mark shown in Photo 9.

Many marks on fish cannot be clearly attributed to one predator or another but a puzzling and 
rather large mark that turns up occasionally is shown in Photo 10. The dispersed spacing of the 
marks suggests Dolphin teeth again but the impressions made seem rather light for this. For 
purposes of recording, this type of damage is called “comb”.

If a Dolphin has a near-miss, this could look 
like the pattern shown in Photo 8: there are 
obviously a lot more than five teeth or claws 
responsible for this damage and, again, the 
gaps between the marks suggest the teeth 
of a Dolphin.

Photo 8: Multiple marks on a Salmon

Photo 10: Uncertain mark – comb

Photo 9: Possible Porpoise mark

Parasite problems
As well as predators, there are also the parasites of fish, most obviously Lamprey. Photo 11 shows 
a typical Lamprey mark, a ring of “teeth” marks with the hole made for the sucking out of the 
blood and fluids in the middle. This is a typical site for such a scar, under the head, but marks are 
also found on the flanks. 

When fish are recorded and tagged at the Paxton Netting Station, damage marks and scars on 
all the fish are recorded, with damaged fish not being tagged, but their details being noted. The 
results for 2015, for example, were:-

What is not known is what the frequency of damage marks means. Do they represent a small proportion of fish that both escape and survive attack 
- which would mean a lot of attacks made to produce the numbers of survivors seen? Alternatively, do most attacks fail, which would mean the 
number of survivors seen would indicate a low number of attacks? Those that are seen are, of course, those that survive – it may be that most that 
escape from an attack are so damaged that they do not survive to be seen. 

Photo 11: A Lamprey sucker scar on a Salmon

Percentage of fish  
with marks & scars

Scratch patterns Flesh Wounds
Lamprey

Fewer than 5 More than 5 Fresh Healed “Comb”

Salmon 11.2 1.6 7.2 3.2 0.0 0.8

Sea-trout 9.2 1.8 2.5 6.7 0.0 0.0

Table 3: 2015 record of types of damage found on fish tagged at Paxton House netting station
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Photo 10: Uncertain mark – comb

Position of the template at the top of the 
Ettrick fish pass

Ettrick Fish Counter Trial
In September 2014 a new 1.8m wide Larinier fi sh pass was installed 
in the Murray Cauld next to the two new hydroelectric Archimedes 
screws. This has improved fi sh access considerably, but has presented 
the technical challenge of installing a fi sh counter that could accurately 
count fi sh, measure their length, and record video clips for species 
identifi cation in to a much wider fi sh pass. The previous Ettrick counter 
(operated until 2009) had the advantage of a narrow gap of around 
40cms in the old fi sh pass, which allowed a single Vaki infrared scanner 
to be installed.

Design and installation processes 
for a new counter were started 
in October 2014 by an external 
consultant with secured funding 
from the Scottish Government 
but, unfortunately, neither 
stage was carried out (see 2015 
Annual Report).  An important 
part of the design process was 
to install a wooden template 
that mimicked the proposed 
installation to see if the same 
fl ow could be maintained down the fi sh pass and whether debris build-
up from leaves and branches would present problems.  The Tweed 
Foundation took over this work and in autumn 2016 installed a wooden 
counter template based on a row of three, one metre high, VAKI infrared 
scanners. The photo above shows the position of the template at the 
top of the fi sh pass and, below, shows the three scanners in a row.  The 

left hand scanner has 
a wooden box that is a 
copy of a light tunnel, 
which would normally 
contain two video 
cameras for species 
identifi cation.  

This would mean that for the fi nal installation, if 
there is an equal probability of fi sh using each 
scanner, a third of the fi sh travelling up the Ettrick 
would not only be counted but identifi ed to 
species as well.

Flow levels were carefully monitored before and 
after the installation of the template, with no 
detectable change being recorded for varying 
river fl ows, even with some debris build-up 
on the upstream edge of the scanners.  This 
demonstrates that a fi sh counter installation of this 

design would be viable, so it is hoped that funding will again become 
available, allowing an annual count of adult Salmon and Trout to be 
resumed, providing invaluable monitoring of Tweed Spring Salmon 
that originate from the Ettrick catchment.  

An additional advantage of a fi sh counter in the Ettrick monitoring a 
Spring Salmon population is that, just a few miles downstream, there 
is a counter on the Gala Water, monitoring a Summer population. The 
opportunity to count two diff erent types of populations of Salmon that 
have almost the same distance of main river to run before reaching their 
home tributaries is probably unique in Scotland and would provide 
fascinating data.

Whiteadder fish counter
The Whiteadder counter operated normally in 2016, with an estimated 
total of 532 Salmon producing an estimated deposition of 2,118,520 
eggs (Graph 12).  While the accuracy of the Whiteadder counter is 
unknown, due to the ability of fi sh to bypass it at some water levels, 
it does produce information on run timing and length distribution of 
Salmon and Trout. Graph 13 overleaf clearly shows diff erences in the 
population structure of Whiteadder Trout compared to the Gala Water 
using length frequency data from each fi sh counter.  The Gala Water 
has two peaks, one for Brown trout around 25-30 cms and a second 
one at 55 cms, which are mostly Sea-trout.  The Whiteadder has a single 
peak of 45-50 cms, which is for early running Sea-trout (known locally 
as Whitling). There is no obvious answer as to why the peak for Brown 
trout is missing when the lower Whiteadder is well known for its good 
quality Brown trout fi shing.  It is possible that many of them go up the 
Blackadder (which enters downstream of the counter) and its tributaries 
to spawn rather than ascend the Whiteadder.  

Rationale: The most basic need of a stock is that 
enough fish should escape all the pressures on them 
to spawn and fully seed their nursery areas for the next 
generation and this is best known if the fish of each 
species and stock can be counted. (FMP INPUTS 2F, 3F)

Position of the three scanners in the Ettrick counter

Graph 12: Whiteadder fish counter results up to 2016
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It is interesting to note the smaller average size of Whiteadder Sea-trout 
compared to those of the Gala. This would be expected from their earlier 
run timing (May and June) which reduces their time feeding at sea. These 
characteristics are similar to those of the Whitling in the Till catchment 
which also have very little Summer growth on their scales, compared to 
the later running Sea-trout from elsewhere in the catchment that have 
more growth.  There is, however, a notable absence of the larger two-
sea-winter Spring-running Trout detected on the Whiteadder, which are 
a distinct feature of the neighbouring Till system. These similarities and 
differences point to the likelihood of the tributaries having different Trout 
stocks as well as different Salmon types.

Gala fish counter
Unfortunately, an accurate total for Salmon and Trout could not be 
calculated for 2016. Difficulties with both the video image quality and 
the lighting systems  were experienced. The discovery that video camera 
image quality declines with age was unexpected and made it harder to 
distinguish between Salmon and Trout. A new camera and software 
was installed but initial problems with the software resulted in a lot of 
fish being missed. A further complication was that the lighting system 
was remotely changed by the manufacturer from 10 second bursts of 
video recording when a fish was counted up, to being on continually, 
which allowed the recording of fish travelling downstream as well, the 
unforeseen consequence of which was that fish were attracted to the 
light, causing them to either sit in the counting scanner (blocking the 
diodes) or repeatedly pass up and down through the scanner, creating 
many false counts.

PhD Project Study using the Hydro 
Scheme at Philiphaugh, Ettrick Water

Graph 13: Differences in the population structure of Whiteadder Trout compared to the Gala Water using length frequency data from the fish counters

Investigating the effect of a Low-Head Hydropower scheme 
on Adult Salmon movement through a Larinier fish pass
In Autumn 2014, the Tweed Foundation and River Tweed Commission staff 
assisted a PhD project titled “Interactions Between Migrating Salmonids and 
Low-Head Hydropower Schemes”, working with student Robert Brackley 
from The University of Glasgow.  The project was carried out at several 
sites on the River Don and on the Ettrick Water, at  the Philiphaugh Hydro 
Scheme, looking at upstream migration of adult fish and downstream 
migration of smolts.

Returning a tagged Salmon
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Adult Salmon were captured 
by blocking off a corner of 
the pool below the cauld face 
using a seine-type draught net 
and then individual fish were 
captured using electro-fishing 
equipment and hand nets.  After 
the main run of Salmon in early 
October, fish capture proved 
difficult and, ultimately, only 31 
fish were tracked, sadly leaving 
some transmitters unused. To 
track the fish, radio tags were 
inserted in to their stomachs (a 
standard procedure) and an array 
of receivers were located around 
the fish pass and turbines to track 
their movement either upstream 
or downstream.

The main aim of the study was to 
document the behaviour of fish as 
they approached the installation, 
explored different areas and, if 
they chose to ascend the fish pass, 
how quickly they passed through. 
The question of whether fish were 
deterred from ascending the fish 
pass due to the turbine activity 
was not considered, mainly because it was impossible to tell which fish were deterred and which ones were just exploring the area before moving back 
downstream to spawn.  Anecdotal and observational evidence notes that very few fish are now seen jumping at the cauld face, which would indicate 
that fish are finding and ascending the fish pass more quickly.  What was particularly interesting was that most fish that were tagged in early October 
went through the fish pass, but fish tagged in late October did not, perhaps because they were later running Autumn fish that were destined to spawn 
in the Lower Ettrick or the Tweed. Graph 14 shows when fish were tagged, their recorded presence and whether they ascended the fish pass.

Graph 14: Showing tagged fish passage through the Ettrick fish counter

Netting below the Ettrick Cauld for adult Salmon
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Rationale: Determining and defining the stocks of 
Brown trout within the Tweed system and their life 
histories, including investigation of growth patterns 
and size ranges, and establishing the structure of trout 
spawning populations on a representative sample of 
burns. Creating an inventory of the quantity and quality 
of juvenile habitat for Brown trout, surveying juvenile 
stocks and collection of data on, and analysis of, trends 
in rod catches. Estimation of exploitation rates and 
monitoring of adult Brown trout populations trends and 
characteristics. (FMP SECTION 4)

2016 Brown Trout Catches

The Brown trout catch rates for most parts of the Tweed system 
during the 2016 season were around average, when compared to the 
previous 10 years the Tweed Foundation has been collecting records 
as part of its Tweed Trout & Grayling Initiative, with most parts of the 
catchment seeing a slightly above average catch of trout over 25cm, 
and a slightly below average catch of trout smaller than that. This is well 
demonstrated by Graph 15 below from the Middle Tweed .

There were two exceptions to this 
trend: the Ettrick & Yarrow had well 
below average catches of trout under 
25cm whilst the Upper Tweed had well 
above average catches of trout over 
25cm.

The fi gures from the Ettrick & Yarrow 
may be as a result of a change in the 
demographic of the catch returns as, 
until recently, most catch returns came 
from the Ettrick, whereas now the 
majority come from the Yarrow. Ideally, 
we would record the catches for the 
Ettrick & Yarrow separately but we do 
not receive enough data to do this.

42cms Brown trout from Gala Angling Association waters, May 2016

Graph 15: 2016 Middle Tweed Trout catch compared to the 10 year average (2006-2015)

Graph 16: Average catch rate for Trout of different sizes in 2016 compared to the 10 year average (2006-2015)

Although Upper Tweed catch rates were higher for all sizes of trout 
over 25cm the good catches appear to have been a follow on from 
2015 when the catches of trout between 30cm and 45cm were well 
above average. As these trout were a year bigger in 2016 this resulted 
in a particularly good catch of “specimen” Brown trout over 50cm (3lb) 
when compared to the 10 year average (as shown in Graph 16). At 
present we do not know why the Upper Tweed is the only part of the 
catchment that is experiencing this trend in catches.
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Brown Trout Scales & Genetic Sex ID
Establishing the ratio of males to females is an important part of 
understanding the relationship between Brown trout and Sea-trout 
and therefore of understanding Brown trout production within the 
Tweed system as these ratios can vary between population types.

By establishing the sex ratio of the Brown trout caught in different 
Angling Association waters it should be possible to identify the life 
history strategies of the populations which produced them. Trapping 
of burns has shown two extremes of Brown trout production. At one 
end are the spawning populations which are made up of only Brown 
trout with similar numbers of males and females, and so have about a 
50:50 male to female ratio. At the other end are populations made up 
of many small, mainly male, Brown trout and a few larger female Sea-
trout, and  so have male to female ratios in which the male Brown trout 
vastly outnumber the few female Brown trout (as most of the females 
migrate to sea as smolts to become Sea-trout).  As a result of the 
difference in the ratios of male to female Brown trout between these 
two observed population types the sex ratios for trout in the catches 
from different Angling Association waters can be analysed to establish 
which population type or types produced them.

Starting in 2014, the Tweed Foundation put out an appeal to Brown 
trout anglers to collect scale samples from the trout they caught. 
The resulting scales were used as tissue samples for genetic sex 
determination so that male:female ratios could be established for 
different Association waters (the scales were also read so that the fish 
could be aged). The only other reliable way of determining sex during 
the trout season is to kill the fish, which was not feasible for the numbers 
required. In Autumn 2016, 80 scale samples from the Blackadder, Upper 
Whiteadder, Lower Whiteadder and St Mary’s Loch were sent to the 
Marine Scotland Science Freshwater Fisheries Laboratory at Faskally for 
genetic sex determination.

The results from St Mary’s Loch are shown below, and proved 
particularly interesting.

St Mary’s Loch

Length class (mm) number Male Female

200-249mm (8”-10”) 2 100% 0%

250-299mm (10”-12”) 6 50% 50%

over 300mm (12”) 10 50% 50%

Overall 18 56% 44%

It is known that some Sea-trout travel through St Mary’s Loch 
and spawn in the burns which flow into the Loch. However, the 
Foundation’s electro-fishing results show that the number of Sea-
trout spawning must vary considerably from year to year given the 
wide range of fry numbers found and there have been some concerns 
regarding migratory fish access into the Loch. The Foundation was also 
concerned as to what impact variable Sea-trout access might have on 
the Brown trout catches in the Loch as while the loch’s Sea-trout will 
be predominately female, the males of their population will be mainly 
small Brown trout. As such, these males may play an important part in 
filling the loch with Brown trout for anglers to catch. As it turns out, the 
sex ratio for St Mary’s Brown trout worked out to be very close to 50:50 
males to females. This indicates that it is the resident Brown trout within 
the loch which drive the loch’s Brown trout production whilst the loch’s 
Sea-trout, with their associated male Brown trout, contribute very little 
(although that is not to say that some of the Brown trout in the Yarrow 
are not the offspring of these Sea-trout). 

Had there been a significant Sea-trout input to the trout population of 
the loch, the majority of the fish in the smaller size classes would have 
been male, as their female counterparts would be out at sea as Sea-
trout, which are around 70% female. This scenario is indicated by the 
results from the Whiteadder, which has a significant run of Sea-trout 
in it:

All Whiteadder

Length class (mm) number Male Female

200-249mm (8”-10”) 34 88% 12%

250-299mm (10”-12”) 26 73% 27%

over 300mm (12”) 34 32% 68%

Overall 94 64% 36%

Scale sample from The Yair, Upper Tweed

29cms Brown trout from the Whiteadder; 75% likely to be female

Table 4: Results from St Mary’s Loch

Table 5: Results from the Whiteadder
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Brown Trout  
Spawning Burns
Each year the Tweed Foundation, as part of its 
Tweed Trout & Grayling Initiative, carries out 
follow-up surveys on trout burns where low 
numbers of trout fry are recorded. Thankfully 
such burns are only a small proportion of 
the total, but over the years a number of 
burns have been identified as having low 
trout numbers as a result of man-made 
issues which could potentially be solved or 
mitigated against.

One such is the Toddle Burn on the Gala Water. 
At the bottom of the burn is an impassable 
culvert which prevents adult trout from 
entering the burn and using it to spawn. In 
Autumn 2016 the Tweed Foundation worked 
with the Gala Angling Association, and with 
permission from Scottish Borders Council, 
to install a “fish easement” in the culvert. A 
fish easement is a low cost ,“home-made”, 
solution to fish passage that can be installed 
in situations where obstacles cannot be removed, and where the 
funding required for a professionally designed and installed fish pass is 
not an option. Many obstructions in trout spawning burns fall into this 
category due to the relatively small area of water upstream.

The main access problem with the Toddle Burn culvert was down to 
the fast and shallow flows moving through the culvert and over the 
culvert apron. To remedy this, baffles were installed within the culvert 
whilst the apron was turned into a holding box, as demonstrated in the 
photographs.

An electro-fishing survey in summer 2016 recorded the trout numbers in 
the burn before the installation of the easement, which will be repeated 
in summer 2107 to look at the numbers now that adult spawning trout 
once again have access to the burn.

The work was carried out as a pilot project in a scheme supported with 50% 
funding by the River Tweed Commission to help provide low-cost options for 
removal or amendment of minor obstructions on trout burns. The scheme 
will be expanded in future years.

Toddle Burn, Gala Water.  Prior to easement work being carried out in the culvert

Toddle Burn, Gala Water.  The culvert following work to allow upstream passage for 
Trout

Toddle Burn, Gala Water.  Showing the baffles inside the pipe providing small jumps 
for the fish

Trout Spawning Burn Electro-fishing
https://www.youtube.com/watch?v=Ira7fr3sXvw
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Brown Trout Spot Pattern Recognition
During 2016 the Tweed Foundation’s Tweed Trout & Grayling Initiative 
has been using pattern recognition software to identify individual 
trout from the spot patterns on their gill covers. Whilst the software 
was acquired for the purpose of identifying individual trout in fish 
trap studies, we were curious as to whether it could be used to look 
into exploitation and recaptures in rod-caught Brown trout. As such, 
we enlisted the help of four anglers who sent in pictures of the left 
hand side of the Brown trout that they caught during the 2016 trout 
fishing season. This resulted in over 160 pictures of trout being sent in 
as shown in Table 6: 

Whilst it is too early to draw any firm conclusions from the results to date due to the small amount of data collected, they do make for interesting 
reading. The first thing that is obvious from the results is that when the anglers fished in locations they had fished previously, most of the fish that 
they caught were not fish they had caught before and recaptures made up only a small percentage of their catches. However, that is not to say that 
the fish had not been caught by other anglers - with six trout showing damage to the maxilla associated with the use of barbed hooks. Of the trout 
recorded in the photographs only four were recaptures as described in Table 7:

Area/Angling 
Association

Peeblesshire  
TFA

Gala  
AA

Melrose & 
District AA

St Boswells  
AA

Coldstream  
& District AA

River  
Whiteadder

No. Trout Pictures 29 41 29 6 35 23

Trout ID and Length Brown Trout 1
50cm

Brown Trout 2
39cm

Brown Trout 3
44cm

Brown Trout 4
52cm

Date and location when1st 
caught

20.05.2016
Middle Traquair

22.05.2016
Ashiestiel

23.05.2016
Boleside

29.05.2016
Walkerburn

Date and location of 1st 
recapture

25.05.2016
Upper Traquair

22.05.2016
Ashiestiel

26.05.2016
Boleside

30.05.2016
Walkerburn

Date and location of 2nd 
recapture

-
25.05.2016
Ashiestiel

30.05.2016
Boleside

01.06.2016
Juniper Bank

Brown trout

First capture of 39cms Brown trout on 22nd May, 2016, at Ashiestiel Second capture of 39cms Brown trout recaught on the same day, at Ashiestiel

Table 7: 2016 Brown Trout Recaptures from the Peeblesshire and Gala Association Waters

Table 6: 2016 Trout pictures submitted by area

Spot Pattern Recognition
https://www.youtube.com/watch?v=fnTd7JV0YwI

Third capture of 39cms Brown trout on 25th May, 2016, at Ashiestiel
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In the recaptures noted, larger trout appear more likely to be recaptured 
by anglers than smaller ones, although it is possible that this statement is 
misleading due to the small sample size. However, the recaptured trout 
do appear to be considerably more aggressive and take greater risks than 
others when feeding, with three of the four recaptures being caught a 
third time.  This is best demonstrated in Table 7 by Brown trout 2 which 
was caught twice in the same evening by the same angler showing 
that, after being caught and released, this trout immediately returned to 
feeding and took the exact same fly again. Brown trout 2 was also caught 
a third time in the same location, by the same angler, the next time he 
fished the beat!

The most interesting results so far have come from the two largest trout 
that were recaptured: Brown trout 1 and Brown trout 4. After being caught 
once (trout 1), or twice (in the case of trout 2), the response of these trout 
was to move. Brown trout 1 moved about 1km upstream between its first 
capture and its recapture five days later, and Brown trout 4 moved around 
1km downstream between its first and second recapture. The same 
response was recorded in a 52cm Brown trout that was caught three times 
by the same angler from Coldstream in 2014 (at that time we did not have 
the pattern recognition software but had pictures of the fish sent in by the 
angler that have since been run through the software) and a large Brown 
trout from the Whiteadder in April 2016 (the gill covers were indistinct in 
the two pictures of this trout but, even so, it was clearly the same fish). This 
would suggest that either these trout had moved as a response to being 
caught, or have a very large feeding range.

Brown trout

GET INVOLVED
The Tweed Foundation would like to expand on this project and is currently appealing 
for anglers to take pictures of the Brown trout they catch during 2017. In addition a 
video has been uploaded onto the Tweed Foundation YouTube page showing how 
to take suitable photographs of trout whilst minimizing stress. For more information 
email Kenny Galt at: kgalt@tweedfoundation.org.uk

The spot pattern recognition software looks at the gill pattern cover against previously known samples in the database to try and find an exact match
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Trout Tracking
During October and November 2016 the 
Tweed Foundation trapped five Brown trout 
between 3lb and 5lb as they were leaving an 
Upper Tweed burn near Tweedsmuir after 
having spawned. The trout were fitted with 
acoustic tags before being released. The 
acoustic tags transmit a series of inaudible 
sounds or “pings”. The purpose of this work 
is to find out where the trout which spawn 
in Upper Tweed spend most of the year. 
Several acoustic receivers have been set up 
in locations spread across the length of the 
Tweed in order to track the trout. If a fish 
passes one of the receivers  the “ping” from 
the tag will be picked up and the time and 
tag number recorded. 

After being released, all five trout moved 
downstream fairly rapidly travelling past, 
and being recorded by, the Stanhope 2 and 
Stobo receivers before stopping somewhere 
between Stobo and Innerleithen. At the 
time of writing the Foundation is trying to 
pinpoint the exact locations of these fish 
using manual tracking equipment.

Stop Press: One trout moved down past the Boleside receiver in mid January 2017, whilst another trout was picked up at Neidpath, and a third at 
Cardrona, both by manual tracking.

52cms Male Brown trout tagged on the 24th November, 2016

The Foundation’s trapping facilty in the Upper Tweed

Map 3: Location map of the receivers for the tracking study
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2016 Grayling Catches
The Earlston Inter-club fishing competition is a friendly 
Catch & Release team competition fished by Tweed 
Angling Associations and some guest teams. The waters 
of the Middle Tweed and Kelso Angling Association are 
usually fished during the competition and the returns 
provide a vital source of Trout and Grayling catch data.

This year’s Inter-club catch returns showed the highest 
catch of 22-33cm (measured to the tip of the tail) 
Grayling on record (2005 - 2016). Grayling in this size 
range are predominately one year old and represent 
fry spawned in Spring 2015. Such high catches of 
Grayling of this size are generally a sign of particularly 
good survival of a year class during their first year of 
life. What makes this good survival more impressive is 
that the first winter these fish lived through was the 
winter of 2015/2016 which was noted for both extreme 
high flows (and associated flooding) and for prolonged 
periods of high flow.

Angler fishing for Grayling on the lower Teviot

44cm Grayling. Whilst catches of Grayling this size were as expected during the 2016 season, catches of smaller 
Grayling were well above the normal

Graph 17: 2016 Earlston Inter-club competition Grayling catch chart lengths
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Consultancy

Our Services

  The Tweed Foundation provides a range of biological and environmental consultancy services 
for both the private and public sectors in the Tweed District

* Biological Surveys:  Fish & Lamprey populations;  Invertbrate populations     *Data storage and mapping advice   *Fish rescues
*Environmental Impact Assessment surveys and monitoring   *Scale reading and interpretation   *Fisheries Management planning advice   
*Catch data analysis
           
All our biological staff are trained, are highly experienced and have extensive knowledge of the Tweed catchment. Bespoke data, 
collected for specific tasks, can often be matched and compared with other data from our long series of records which have 
been collected over many years. This can give a more robust picture of environmental factors than simply taking spot samples.

For more information: http://www.tweedfoundation.org.uk/html/our_services.html

2016 CONSULTANCY UNDERTAKEN

• Mossburn Invertebrate and temperature 
monitoring 

• Crystal Rig Windfarm expansion fish and 
invertebrate surveys

• Inchmoor Windfarm Invertebrate survey

• Clyde Windfarm fish survey  

• Survey and Fish Rescue (Lamprey) at Old Tweed 
Bridge, Ettrickfoot

• Fish Rescue (all species), Leader Water 

• Fish Rescue (all species), Eddleston Water

• Fish Rescue (all species), Quair Water

• Hawick Flood Prevention Scheme fisheries report

• Data retrieval and interpretation for two smaller 
developments

Monitoring on the Tay Burn, 
top of the Bothwell Water
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Tweed Foundation Launches 
Bespoke Education Pack for Schools
With funding from anglers booking to fi sh the Tweed through 
the FishPal website, and by the donation and sale of a top-range 
rod from The Sage Rod Company, The Tweed Foundation has been 
able to produce a River Tweed Education Pack. The donations from 
anglers booking through FishPal are an annual boost to the Tweed 
Foundation’s funds, for which it is most grateful,  and are dedicated 
to enhancing its education work in the catchment.

The Foundation is always really encouraged by the huge interest 
that the children have in the biology of the river. Many have almost 
no knowledge of the river and are genuinely amazed by what lives 
and grows there; not only the fi sh, but all the plants and animals 
that make up the food chain. Talking to teachers, the Foundation 
realised that there was a lack of teaching materials based on the 
local environment available to schools so it decided to produce a 
series of topics that meant the River Tweed could be included in 
their lessons.

The Pack was launched in May to coincide with the Border Union 
Agricultural Society’s Schools Countryside Day at Springwood Park, 
Kelso, an annual event which provides a rural educational day for 
around 1,500 nine and ten year olds across the Scottish Borders.

The Pack has been produced by the  Tweed Foundation, in 
association with the  Berwick Community Trust, and provides an 
exciting new teaching resource about the River Tweed for primary 
school teachers in both England and in Scotland. The Foundation 
has been taking part in the Schools Days both at Glendale 
Showground, Wooler, and at the more recently formed Border 
Union event, for many years. At these events, the Foundation 
provides the children with the opportunity of meeting, close-up, 
the fi sh and invertebrates that live in the river and teaches them 
about the natural history of the River Tweed.

Many of the items in the Pack can be used across diff erent subjects 
so, for example, a biology game or story can also be used for an 
English lesson, or perhaps a maths lesson – where numbers are 
integral to the topic. In this way it is hoped that teachers may 
be able to include learning about the River as part of the school 
curriculum in a variety of exciting and engaging ways.

Whilst the Pack has a distinctly ‘River Tweed’ fl avour, and is primarily 
aimed at North Northumberland and Scottish Borders schools, 
many of the resources could easily be used, or adapted, for any 
primary school lesson in the UK.

The  River Tweed Education Pack  is free for teachers and 
downloadable either through the  Tweed Foundation’s 
website  (click on Schools), or directly from the teachers resource 
website, www.tes.com

	

River	Tweed	
Education	Pack	

www.tweedfoundation.org.uk 
 

And available through www.tes.com 

Free	Downloadable	
Primary	School	Resource	

• Curriculum	areas:			
Science					History					Geography	
English					Maths	
	

• KS1	and	KS2	

Example of resource sheet 

The Education Pack has been produced with the support of:

The River Tweed Schools Resource
https://www.tes.com/teaching-resource/the-

river-tweed-schools-resource-11274461



35www.tweedfoundation.org.uk

From Headwater to Headland
Improving smolt survival in rivers and estuaries

A Conference held in March 2017, Berwick-Upon-Tweed

Watch the Presentations on YouTube

The Conference considered the impacts on smolt survival of factors in freshwater, such as pollution, migration 
in rivers, estuaries and coastal waters and the effects of predation. At a time when fewer salmon are surviving 
at sea to return as adults, the Conference highlighted not only the importance of ensuring that as many smolts 
as possible leave our rivers and estuaries, but also that surprisingly little is known about levels of loss in these 
environments and the relative importance of the different causes. Videos of all the speakers’ presentations, along 
with the question and answer sessions, are now available on the Tweed Foundation YouTube channel, as well as 
that of our co-hosts, the AST.

Smolt Migration Conference

The Tweed estuary at Berwick-Upon-Tweed
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Smolt Migration Conference

Smolt Production and Survival: 
Influences in Freshwater

The role of the freshwater environment on 
regulating smolt behaviour and survival 
in the sea - Andy Moore, Cefas

Growth of juvenile salmonids in the Burrishoole 
river system, western Ireland: implications 
of warming water temperatures for smolt 
age - Elvira de Eyto, Marine Institute, Ireland

Length of Atlantic salmon smolt and their 
subsequent survival - Stephen Gregory, Salmon & Trout 
Research Centre, Game & Wildlife Conservation Trust

ReMES: Reach-based model estimates of 
smolt production - Alan Walker, Cefas

The sex ratio of sea trout smolts: preliminary 
results from the rivers Tamar and Frome 
- Andy King, University of Exeter

Smolt Migration in Rivers
Local adaptation in smolt migration: an 
unrecognised factor in smolt and post-smolt 
mortality? - Eric Vespoor, Rivers and Lochs 
Institute, University of Highlands and Island

Long-term smolt emigration patterns on the River 
Bush and associations with climate change and 
predation - Richard Kennedy, AFBI Northern Ireland

The smolt migration of Allier-Loire salmon: timing and 
increasing environmental mismatch - Mich Fleming, 
Conservatoire national du Saumon sauvage, France

(Eric Verspoor made this presentation as, unfortunately, 
Mich Fleming was unable to attend)

Running the gauntlet – a review of the 
perils of downstream migration for smolts 
and an overview of existing mitigation 
options - Peter Walker, RSK Environment

The influence of sluice gate operation on the 
migratory behaviour of Atlantic salmon smolts 
- Joel Rees-Jones, Natural Resources Wales

Medium term effect of low head hydropower 
schemes on Atlantic salmon smolt migration 
- Rasmus Lauridsen, Salmon and Trout Research 
Centre, Game & Wildlife Conservation Trust

The Conference was sponsored by

Smolt survival in the lower river, 
estuary and coastal waters

Population Structure and migratory patterns 
of Sea trout in Scandinavia - Johan Höjesjö, 
University of Gothenburg, Sweden

Migration speed, mortality and pathways of Atlantic 
salmon smolts in a river and the early marine zone in 
Scotland  - Angus Lothian, University of Glasgow and 
Marcus Walters, The Deveron, Bogie & Isla Rivers Trust

Tracking Dee smolts: where are the risks during 
smolt migration? - Lorraine Hawkins, River Dee Trust

Estuarine and Marine migration of Atlantic 
salmon smolts in Moray Firth, Scotland - 
Matt Newton, University of Glasgow

The utility of acoustic telemetry to investigate the 
initial marine migration of salmon on the west coast 
of Scotland - Niall Gauld, Marine Scotland Science

The Impact of Predation
The impact of Cormorant predation on 
smolt survival - Niels Jepsen, Section for 
Freshwater Fisheries Ecology, DTU-Aqua

Piscivorous bird predation: update from the 
Angling Trust - Richard Bamforth & Jake Davoile, 
Fisheries Management Advisors, Angling Trust

Assessment of Smolt Predation by Double-
Crested Cormorants in the Restigouche 
River Estuary - Joanie Carrier, Institut national 
de la recherche scientifique, Canada

Estimating proportional consumption of 
acoustically tagged Atlantic salmon smolts 
by striped bass in the Miramichi River - Jason 
Daniels, Atlantic Salmon Federation, Canada

Watch all of the Presentations on the 
Tweed Foundation’s YouTube channel
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Education – Snapshot 2016

JANUARY   FEBRUARY   MARCH   APRIL

Galashiels Angling Association AGM ~ Coldstream Angling Association AGM ~ Peeblesshire Trout Fishing Association AGM ~ Tweed Foundation Conservation Limits 
Seminar ~ TweedStart  Days (3) for Borders Primary Schools ~ Danish group visit  from Ramboll 

FEBRUARY
TTGI Biologist, Kenny Galt spends the early part of 
each year giving presentations at the Angling Club 
and Association AGMs. This year he attended Gala, 
Coldstream & District, and Peeblesshire Association 
AGMs. The short fi lm Kenny produced on Brown Trout 
Scale Sampling was shown at the AGMs, and can be 
viewed on the Tweed Foundation’s YouTube channel.

Photo: Gala AA Presentation

MARCH
The Tweed Foundation’s Spring seminar focussed 
on ‘Conservation Limits on Tweed’, the science for 
the future of fi shing.  The seminar explained how 
important local data is in informing the Marine 
Scotland Science model to help produce accurate 
and correct Conservation Limits for the river.

Photo: Conservation Limits Seminar

APRIL
Ronald Campbell travelled north to present a SFCC scale-reading 
course for the Kyle of Sutherland Fisheries Board and Trust.

Photo: Scale-reading course staff  and attendees

APRIL to  SEPTEMBER
Wilton Lodge Park, Hawick held a ‘Year of the Trout’ 
exhibition in the Museum, to which the Tweed 
Foundation contributed information for the displays, 
as well as undertaking some electro-fi shing on the 
Teviot throughout the exhibition’s run for visitors.  

Photo: Mr Bob Scott, Wilton Lodge Park, 1956 - Courtesy of 
Hawick Angling Club
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MAY   JUNE   JULY   AUGUST

TweedStart  Days (4) for Borders Primary Schools  ~  Art Fund Borders presentation ~ Border Union Agricultural Society Children’s Day, Kelso ~ Electro-fishing Display, 
Bulby’s Wood, Northumberland National Park ~ Peeblesshire Trout Fishing Association Family Fishing Day ~ Longformacus Estate Countryside Days ~ Glendale Children’s 
Day ~ Tweed Foundation Benefactors’ Event ~ Research Netting at Paxton House Fishery   ~ Tweed Foundation annual electro-fishing programme on Rivers Teviot and Till 

and additional re-visit of Leader Water, Gala Water, and Upper Tweed (last surveyed in 2015)

Education – Snapshot 2016

MAY
Indoors at the Border Union Agricultural Society’s 
Countryside Schools’ Day. The TweedStart stand 
which featured fly tying, bug I.D. and information 
on fly fishing, as well as being a showcase for the 
TweedStart days for groups of children, held in 
the Spring and Autumn each season.  Around 
1,200 children from Borders Primary Schools 
attend the event each year.

Photo: BUAS Children’s Day
Launch of River Tweed Education Resource Pack

JUNE
Dr Ronald Campbell spent a 
cold June Saturday providing an 
electro-fishing demonstration 
on the River Breamish at Bulby’s 
Wood as part of Northumberland 
National Park’s programme of 
events in North Northumberland.

Photos: Volunteers help Ronald  
electro-fish the river

Ronald shows his catch to the audience

JUNE
Longformacus Estate held two days for children from local 
schools in Duns to learn more about the countryside and 
working in rural environments including farming, field sports 
and biology.  Kenny Galt explained more about the Tweed 
Foundation’s monitoring work from the banks of the Dye Water.

Photo: Longformacus

JUNE
Glendale Children’s Day, 
held near Wooler, is a 
chance for children south 
of the Border to see all 
aspects of the countryside 
in action.  Around 1,500 
children attend the day 
from schools throughout 
Northumberland and 
Tyneside. The Tweed 
Foundation fish tank is a 
good learning opportunity. 

Photo: Enthralled by the fish!
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SEPTEMBER   OCTOBER   NOVEMBER   DECEMBER

Tweed Foundation annual fry index electro-fishing surveys on the Ettrick & Yarrow ~ Research Netting at Paxton House Fishery ~ Wilton Park Year of the Trout display, 
Hawick ~ Bang Goes the Borders Children’s Science Event, Melrose ~ Classroom visit to St Margaret’s Primary School, Galashiels ~ Douglas & Angus Estates Countryside 

Days ~ Tweed Foundation Seminar presenting Dr Jens Christian Holst

Education – Snapshot 2016

JULY
The Tweed Foundation Benefactors went to the seaside this year, with 
a visit to the privately funded St Abb’s Marine Station. The Station has 
a full programme of research in marine science, concentrating on 
challenges in the marine environment for species such as lobsters, 
crabs and mussels, and linking projects to local universities.

Photo: Benefactors being shown the sea  
water tank faciltiites by Marine Station Manager, Kevin Scott

SEPTEMBER
“Bang Goes The Borders” science day at St Mary’s School, 
Melrose.  An open, annual, event to get children motivated 
and interested in all aspects of science.  Barry Wright, the 
Tweed Foundation’s peripatetic scale reader, went along 
with James Hunt to tell children more about the fish species 
of the Tweed, including an identification game aimed at 
helping them to remember what they had seen.

Photo: “Bang Goes The Borders”

OCTOBER
The Tweed Foundation took part in a day for 
schoolchildren arranged by Douglas & Angus Estates 
at The Hirsel, Coldstream.  Improvising in a dark and 
draughty barn, James Hunt explained Salmon migration 
routes to a group from Jedburgh Grammar School.
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Tweed on the Web
www.tweedfoundation.org.uk

Information, reports, the Tweed Fisheries Management Plan, TweedStart, Wheelyboats, Seminar alerts,  
Auction brochures & Scientific papers on The Tweed Foundation’s work.

www.rtc.org.uk
The River Tweed Commission’s website for Angling Codes, Annual Reports and other legislative information relating to the River.

www.rivertweed.org.uk
Features all types of News pieces from the River Tweed, information/advice, and a biology Blog.

Watch Tweed TV
Videos and film clips of our work and information for anglers

https://www.youtube.com/user/tweedfoundation

Websites

Visit our Website
www.tweedfoundation.org.uk



41www.tweedfoundation.org.uk

Accounts

The Tweed Foundation Limited
(A charitable company limited by guarantee)

Statement of Financial Activities
For the year ended 31 December 2016

Unrestricted 
Funds 

£

Restricted 
Funds 

£

2016 Total  
Funds

£

2015 Total 
Funds 

£

Income & Endowments from:

Donations & Legacies 169,931 - 169,931 172,092

Charitable Activities 64,858 23,925 88,783 71,094

Investment Income 11,974 - 11,974 9,810

Total 246,763 23,925 270,688 252,996

Expenditure on:

Raising Funds 4,282 34 4,316 6,273

Charitable Activities

Research & Conservation 22,051 10,505 32,556 19,457

Scientific Staff 109,572 3,755 113,327 121,012

Management & Office Costs 75,242 - 75,242 76,696

Depreciation, etc. 7,258 - 7,258 9,015

Total 218,405 14,294 232,699 232,453

Net gains/(losses) on Investments 58,206 - 58,206 (2,476)

Net Income 86,564 9,631 96,195 18,067

Reconciliation of Funds
Total Funds Brought Forward 632,860 22,959 655,819 637,752

Total Funds Carried Forward 719,424 32,590 752,014 655,819

Extract from the 2016 Accounts
The financial information set out on this page has been extracted from The Tweed Foundation 

Limited’s full audited accounts, on which the auditors, Rennie Welch, reported without qualification.

Further financial information can be found on The Tweed Foundation’s website at:
www.tweedfoundation.org.uk

Copies of the full audited accounts are available upon request.

Continuing Operations
All income and expenditure has  

arisen from continuing activities.
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As at June 2016

The Tweed Foundation 
Drygrange Steading, Melrose, Roxburghshire, TD6 9DJ
Tel: (01896) 848271   Fax: (01896) 848277
Email: info@tweedfoundation.org.uk
Web: www.tweedfoundation.org.uk
Company No. SC366380
Registered Charity No. SC011055

Trustees
Douglas J Dobie (Chairman)
Lord Joicey
Rt Hon Michael K Moore
Richard J Onslow
The Duke of Roxburghe
John P H S Scott
The Duchess of Sutherland
W Allan Virtue
Professor Roger J Wheater
Douglas H Younger

Trustees & Staff

Foundation Staff
Fay B L Hieatt (Director)
Dr Ronald N B Campbell (Biologist)
James H Hunt (Monitoring & Data Biologist)
Kenneth A Galt (Trout & Grayling Biologist)
Barry Wright (Scale Reading Biologist)

Principal Bankers
The Royal Bank of Scotland plc
6 The Square, Kelso, Roxburghshire, TD5 7HG

Auditors
Rennie Welch
Chartered Accountants & Registered Auditors
Academy House, Shedden Park Road, Kelso, Roxburghshire, TD5 7AL

Fund Managers
Cazenove Capital Management Limited
18 Charlotte Square, Edinburgh, EH2 4DF
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The Tweed Foundation is very grateful to Tweed fishery proprietors, the River Tweed Commission,  
Foundation Benefactors, private donors, Friends of the Foundation, FishPal, the local  Angling 

Clubs and Associations, and many others for their financial assistance with our studies.
Without this support we would not be able to achieve the very substantial 

amount of studies undertaken each year on behalf of the River.
Thank you

Manor Bridge, Upper Tweed



43www.tweedfoundation.org.uk

Join: Friends of The Tweed Foundation

Friends of The Tweed Foundation
As a charitable trust, The Tweed Foundation relies on the support and generosity of many organisations and individuals to help fund 
its work. If you would like to help The Foundation, or make a donation, please fill in the form below, or contact us.

Your Details

Name:  

Address:  

Postcode:  

Tel:  

Mobile:  

Email:  

Friends of The Tweed Foundation

I enclose a cheque, payable to The Tweed Foundation, 
made up as follows:

Ordinary Annual Friendship £ 15

Joint Annual Friendship £ 23

Ordinary Life Friendship £ 250

Donation £ 

TOTAL CHEQUE £ 

The Tweed Foundation also has a Benefactor Scheme. 
Further information about this category of membership is 
available on request.

Standing Order Mandate

If you would like to pay future subscriptions as a Friend of The Tweed Foundation by Standing Order, 
please complete the following:

Name:  
[Please Print] 

To:  
[Bank Name]

Of:  
[Full Address]

Please pay:  
[Enter relevant membership fee in words] 

pounds to The Tweed Foundation (Sort Code 83-23-18, Account No. 00275893)

on the 15th January      [enter year] and each year thereafter until further notice.

Signed:       Dated:  

Account Name or Number:  

Sort Code:  

Please send to: The Tweed Foundation, Drygrange Steading, Melrose, Roxburghshire, TD6 9DJ
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To The Manager:

Bank/Building Soc:  

Address:  

Postcode:  

Account No: 

Sort Code:

Please Credit

The Tweed Foundation
The Royal Bank of Scotland plc
7 The Square, Kelso, TD5 7HG

Account No: 00275893       Sort Code: 83-23-18

With the sum of £  (pounds) 
as a Gift Aid Donation

On the  (day) 

of  (month) 

20  (year)

And the same day each year onwards

Please Support Our Work By Making A Donation 

Complete for all Donations
I would like The Tweed Foundation [Registered Charity No. SC011055] to treat all donations made since 6th April 2000, 

and all further donations made from the date of this declaration, as Gift Aid until I notify you otherwise. 
Please note that Gift Aid can only be claimed on payments made from your personal funds.  

Funds from limited companies, associations and other charities are not eligible.

Your Details

Surname:  

Forename:  

Title:  

Address:  

Postcode  

Tel:  

Mobile:  

Email:  

Please tell us if:
 You change your name or address while the 

declaration is in force
 You no longer pay tax on your income or capital gains 

tax equal to the tax the charity claims
 If you wish to cancel your declaration at any time. All 

subsequent donations from the date of cancellation 
will be deemed as non gift-aided

Note:
 If you pay tax at the higher rate, you can claim further 

tax relief in your Self Assessment tax return
 Keep a copy of this form for your tax affairs and your 

own record
 The Tweed Foundation will benefit from tax recovery

Signature:  

Date:  

I would like to donate the sum of £     As a Gift Aid Donation to The Tweed Foundation
(Cheque/cash enclosed.   Only complete if you wish to make a one-off donation)

For Making Annual Donations by Standing Order – Please complete this section

Donations & Gift Aid

In all cases, please return this form to: The Tweed Foundation, Drygrange Steading, Melrose, TD6 9DJ



45www.tweedfoundation.org.uk

To
ta

l r
iv

er
 le

ng
th

 in
cl

ud
es

 fi
rs

t a
nd

 se
co

nd
 o

rd
er

 w
at

er
co

ur
se

s

Map of the Tweed Catchment



Footeprint    Design & Print Services    01835 862667


