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1. Introduction.

The. 2 I NIBaRi&fishing surveyor 2018was more extensive than for previous years because of
the introduction of the National Electrofishing Programme for 8and! managed by Marine
ScotlandSciencMSS).

The MSSprogramme airsto obtain high quality information on juvenile salmonid populations in
rivers throughout Scotland. Throgramme was conceived as adjunct tothe MSSRiver Grading
exercise which has so far been based only on rod catch data for adulhiskaim of te River
Grading exercise is to identify rivers that are not fully populatétti fishand, where necessary, to
introduce fishery resictions in order toensure thatenoughof the returning adult fish go on to
spawn.

However,as the Board has argueithe number ofadult fish thatare caughtis not likely toaccurately

reflectthe numbers tlat are actuallypresentandsome ofthe gradings forCaithness rivers iB018
appearedflawed. TheNational Electrofishing Programmeay hep to resolve these issues because it

aims toimproveor replace assessments based on catch data with assessires#d on direct

measures of the status of juvenpepulationsFroni KS . 2 I NR Q4 helBfografmine 8 T GA S g X
therefore worthy of supportMSSrelies on local Fishery Boards to acquire field datafor the

national programmendthe Board wasskedto electricfish a set of 30 sites the Caithnessivers

The 30 sites werehosenby MSSto be fully representative of the riveratchmentsby making site
selection somewhat randomi\lthough all the MSsitesfor Caithnessre potentially interesting,
someof themareof onlymarginal interestinthe g6 i SEG 2 ¥ { K Sgoingplodidnted 26y 2
For example, some of the sites are on small streams on the periphery of catchments beyond the
main areas where salmon consistently spa®thers are in deep podike habitat that is not much
favoured by youngish. Equally however,some ofthe sitesappeared to bea good fitwith the

.2 NRQa LiNsthskefored&idedto integrate the MSS and Board programmes,
obtainingall the information required by S and, whe it was advantageoysipgrading MsS sies
scheduled for singkpassfishing to 3pass fishing to maksurethat the resultingdata me the

.2 NRQa ySSRao

More specificallythe basicMSSprogramme comprised mixture of Epassand 3-passsites The
Boardhasused only 3pass electridishingmethodsin the pastbecauseahe rate of decline in the
number of fish captured osuccessive passean beusedto measurethe surveyii S | ¥ff@igncy
andto check on datauality. Sngle-passfishingcannotprovide this assurancéts soleadvantage is

in beingless timeconsumingalthoughthe marginalgainstend to bemodestgiven that for both1-
pass and $assmethods,the sameamount oftime must beinvested in reaching thseurveylocation
and setting up the equipment

The secondomponentof the B2 | NJRo@ramniglfocussed closely on the Forss and Dunbeath
rivers Late in 2017, dth rivershad beermallocatedprovisionalRiver Gradingfor the 2018 fishing
seasorthat wereunexpectedly low. Despite representations by the Board, the final graftings
2018remained unchangedt wastherefore decided to obtain electriishing data for a greater
number of sites on botthe Forss and Dunbeativers to supporanyrepresentationghat might be

1 https://www2.gov.scot/Topics/marine/Salmefirout
Coarse/Freshwater/Monitoring/ElectrofishingProgramme



https://www2.gov.scot/Topics/marine/Salmon-Trout-Coarse/Freshwater/Monitoring/ElectrofishingProgramme
https://www2.gov.scot/Topics/marine/Salmon-Trout-Coarse/Freshwater/Monitoring/ElectrofishingProgramme

requiredregardingthe 2019 river gradingsAll the establshed Boad sites on both riversiere
examinedandin each cas#our new sites were added

The third component of the 2018 surveywasy Ay G F Ay O2y dAydzadé Ay GKS
programme by electrifishingthe set ofsixkey sitesthat has been surveyeavery year since the
current survey series stiged in 2013.

¢KS FAYa 27T élétlcfishidgsunBynerehereferg(l)to obtainthe data required
by MSS,(2) tointegrate the MSS and Boargrogrammesto maximise the benefit tothe Board(3) to
acquie more extensivelatathan previouslyor the Riverd-orss and Dunbeatind @) to maintain
continuity by reexamining the 2 | N& 6ikey sitesIn all 44 sites wereslectricfishedand 27 of
them were examined using-passfishing

2.Procalures

All the methods used were the samas those detailed in previous reports. A bankside generator and
control box vere preferentiallyused for electridishing but portable backpack equipment was used
for the more remote of the MSStes where accessas problematic.

Because of the large number s¢heduledsites, fieldwork was started earlier than in previous years
(inmidwdzf @0 | 26SGBSNE | ff GKS . 2FNRQa ariasSa FyR (K:
fished in late Augusand early Septemdél» ¢ KA & Kl & 0SSy GKS aidl yRIFENR L
fieldwork since the current series of surveys started in 2013.

2018 was notable for its prolonged and severeughtand the survey period was dominated by low
water conditions and fghwater temperatures. Fieldwork was abandoned on some occasions due to
high temperaturesand on otheroccasionscalesamplingwassuspended to avoid causing harm to
fish. Atthe Board meeting in late Augydtwas decided tderminate scale samplinfpr general

welfare reasons because adult fish in some rivers were showing signs of infégti®aprolegnia

The ace of the parr(1+ or 2+) is not knowwithout scalereadingand, for affectedsites, this has
prevented reporting a the progress bspecificcohortsin consecutie years

Because of the drought conditions in 2018 of the survey sites were reduced in width where
the stream had withdrawn from its edges as water levels Ealrenchedsitestend not to be
affectedin the same waylt is important to emphasise #t, in what follows the densiy of fish at
everysitisSELINB A 4 SR Ay @@k éhangekull WidkhSThia Has Be&dhe caseor
all the Board2 gastsurveysecause standardising in this way makes it pogsitigorously
comparethe productivity of different sites and to compasgesbetween years.

3. Results

Table 1(see Appendix3howsthe details of each electrfishing site. The sites are grouped by river
and given a trivial name to aid referencer Rew sites, the OS grid refce for the lower limit of
GKS &aAGS | yR (K S exsting BbaQdisites &/ ddduriientedNdpredcusr&piite

2 This matter was subsequently regetl when MSS lalcated Grade 1 status for the Rivers Forss and Dunbeath
for the 2019 season.



availability of scales is indicated and the number of ele€isiting passes that were carriedt is

specified for each st

3.1.1-pass Electridishing

Table 2Appendixshows densities of fishsalmon and trout and fry and parobserved for the 17
sites fished by -pass and for the 27 sites that were fished bgeis fishing. In the latter case, the
data refer only ¢ the first pass of -pass fishing so that all 44 sites can be compared on the same
basis. Fry and parr were tigguished based on the distribution of body lengths at each site.

The cells on Tabare colourcoded(adoptingthe approach useih previows Board reports)
according to the criteria proposed by Godfrey (2dor categorisingsalmon fry and salmon pa
densitiesasobserved in Ipass fishingn the northern rivers. The critical values and the colocodes

used are shown in Tab&

Table3. Critical values for salmon and fry densities in northern rivers (Godfrey, 2006)

Critical percentile values for density (n.m'zl and colour codings
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(colourcoded red) will be observed about20% of all sites examinechd top 20% of sites (colour
coded light blue) are expected to contain between 0.34 and 0.67 salmqefmt. Past surveys

have shown it necessary to include an additional category for sites that contain more than 0.67 fry
per n? (colourcoded dark blue)The same principleare applied to salmon parusingthe values
specifiedin Table 3including an additional category for sites containing densities of parr greater

than 0.28/nt.

3.1.1.Densities of salmon

It can be seen from Tabg&that salmon fry andgalmon parr were present at average, or better,
densities (coded yellow, green owuiel) at most sites. Salmon fry were sparse or absent (coded red or
orange) at seven siteSalmon parr were sparse or absent at seven sitelsiding all three sites on

the Watten arm of Wick River from which salmon fry were also absgaltnon, both fry adh parr,

were also essentially absent from the Gaineimh §itairso catchmentwhichwas foundnot to be

suited to supporting salmonidseing deep, sluggish amdth abottom formed of deeppeat

b2 SldAgltSyd

2 ¥ D2 RT NGabl@far tradt Howiesiek, thé valted shawiina OK S Y S
Table2 indicate that trout were essentially absent from all but six of tHesdes examined.

Figures 1 and thapthe salmondata contained in Table 2 to show spatial variatiofry and parr
densities, respeovely. The coloucodes are the samas those used in Table 2

3J.D. Godfrey (200itps://www2.gov.scot/Resource/Doc/295194/0096508. pdf
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Figure 1Densities of salmon fry (nAnobserved for pass electridishing.

High fry densities werebserved throughout each of the Caithness catchments suggesting that
spawning by adult fish in 2017 had been widespraad in some placesntense

Salmon fry were absent or sparse (coded red or orange)

1. At Forsie on the River Forss. This site i@t at normal floveand it lies below an
extensive reach of exposdmedrock unsuited to spawning.

2. Atthe group of three sites on the Watten arm of the Wick catchment. Local knowledge
indicates that adult salmon do not use this part of the catchment.

3. AtAchairn on the Haster Burn near Wick. The site is uniformly deeglangflowing and
not suited to supporting salmon fry.



4. At Gaineimhon the Uidh Ruadh Burn, a sluggish tributary of the Sleach \Waar Loch
More, that isunsuited to salmon

5. At Ballachly and at Langwell House on the lon@streaches of the Dunbeath and Langwell
Rivers, respectively.

Otherwise, high values for fry density were represented in all six river catchn@onsidering all 44
sites, the median value for fry density 1-pass fishingvas 0.49/ni. The Forss and Dunbeatlvers
were a specific focus of tH&018surveyandaverage densitiesf fry were highin both at0.66 and
0.77/m?, respectively
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Figure2. Densities of salmon parr (nAnobserved for pass elecic-fishing.

Figure 2 shows that the pattern of representatiof salmon parr generally paralleled the pattern
shown by fry. Like fry, parr weedbsentor sparse(coded red or orangdh the Watten arm of Wick
river and at Gaineimbn Thurso.

Salmon parwere also absent or sparse:

1. Inthe Carsgoe Burn near Thursaddn the uppermost reaches of the Camster Burn on Wick
River. The few parr at Camster were 2+ rather than 1+ years of age, suggesting that adult
fish may not spawn there every yeasulting inthe sporadic representation of particular
yearclassesthe Casgoe Burn may be affected in the same way.

2. At Tacher 2 on the Little River. The site is hot obviously suited to salmonids although salmon
fry were present in reasonable numbers.

3. At Haster, orthe Achairn Burn near WicKhiswas one of the few survey sit#isat failed to
meet expectationsThe sitehad not been surveyed beforbut physical habitatuality
appears to be highndeed, fy were present at high densigt Hasterand parr were presnt
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at high density at the Puldagon site nearbhere is nabvious explanation for #n
mismatchand the site ought to be checked again in a future suyeEsr.

Considering all 44 sites, the median value for parr dewsit§-pass fishingvas 0.18/n.

The Forss and Duehth were a particular focus of the 2018 survey and the ayeralue for parr
density for the rivers was 0.24 and 0.25/mespectively.

3.1.2.Densities ofrout

D2 RT NB & @restricthFalid SrijdolyoungsalmonL y g KIF G F2ff 2643 K26SOSN
criteria have been applied to trowtensitiesin order to visualie the results and make them easily

comparable with those ahe salmon. The same coloepdings have been used to denote

categories of abundance. The results are shown in Figures 3 and 4ubfryrand trout parr,

respectively.
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Figure 3Densities of trout fry (n/f) observed for pass electridishing.



Figure 3 shows thatout fry wereabsent or sparse in most of the survey sites. Most of the
exceptions were fosites onthe smallest seams examined (viz. Carsgoe, Achlachan and Camster
andthe twin sites on the Bower Burn above Loch Watten). Trout fry were also present at Haster in
the Wick catchment and at Cngtas on Forss, just below Loch Caluim.
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Figure 4Densities of trout pa (n/m?) observed for pass electridishing.

Figure 4 shows that trout parr were more widely represented than fry although parr were still
absent orsparse at most sites.

3.1.3.Biomass densitiesf salmonfry and parr

Table 4(see Appendix3hows surmary data for the body lengths of salmon fry and parr at each of
the 44 survey sites. The average value is given for fry because they can be reantiggudibed from
parr based on differences in body length. However, the median value is given for pausethe
ages of individuals for many sites are not known in the absence ofiszadeng andhey are likely

to be a variable mixture of 1+ and 2+ fish

The fry were largest at Ballachly (mean = 68.3mm) on the lower DunBaatinand smallest at
Camsterifmean = 40.2mm). Parr wesdsolargest at Ballachly (median = 112mm) and smallest at
Tacher 1 (median = 80mrnm) the Thurso catchment

The body lengtlof individuals was used to estimate body weight avelghtswere used derive the
total biomass densitpf fry and parr observed for each site. These values are shown in Tggae 5
Appendix)
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Figure 5 maps the total biomass valdes 1-pass fishing usinpe colourcoded categories
indicated

Figure 5Total lomass @nsity of juvenilesalmon(g/m?) observed for Ppass edctricfishing

The greatest biomass value (11.25@)iwas observed at Hoy on the mainstefitloe River Thurso.
As expected from the numerical density values discussed above, the least productive sites for
salmon were at Gaineimh on Thurso and in the Wa#en of Wick River. Otherwise, wtear

spatial patterns are evident in FiguresBggestinghat the (substantial) variation ithe observed
total biomass density was associated wlitbal variations irf1) the productivity of sites due to
differences in hbitat qualityand/or (2) the recruitment of young fish due to the patchy patterns in
whichadult fish spawnSome of the variation is also likely to be due to ithieerent limitationsof 1-
pass fishingnethods(see below).

3.2.3-Passelectric-fishing

Fdly quantitative, 3pass electridishingdeals with varition in captureefficiencyby using the rate
of declineobservedon successive passes to estimasevalue Tables 6 and 7show the observed
densities ofsalmon and troutand the true densities eshatedfor eachof the 27 siteexamined by
3-pass fishing

3.2.1.Densites of salmon fry and parr

Table 6 shows that higher and lower density valioeesalmonwere representedather evenly
across all the river catchments. The greatest densities afdng identified at Acharole 1 (3.50An
on Wick River, Westfield (3.46fnon Forss and Hoy (2.44#ron Thurso. The greatest densities of
parr were identified at Hoy (1.08/fhand at Shurrery (0.80/fnon the River Forss.
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