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Disclaimer 

 
Under no circumstances will the Scottish Fisheries Co-ordination Centre (SFCC), its 

members and/or Inverness College accept responsibility for any kind of problems arising 

from the use of the protocol. 

 

Health and safety issues relating to electrofishing are entirely the responsibility of parties 

who are intending to use or who are using the protocol.  Users should bear in mind that 

electrofishing is a potentially dangerous activity.  It is the responsibility of parties using or 

intending to use the protocol to inform staff of potential dangers and to establish procedures 

to minimise risks.  Under no circumstances will the SFCC, its members and/or Inverness 

College be held responsible for death or any form of injury, damage or loss occurring during 

or as a result of the use of the protocol. 

 

In addition to the risks associated with electrofishing per se, personnel working in the vicinity 

of rivers should be made aware of Weil’s Disease (Leptospirosis) and other potential hazards 

and the steps to take to minimise exposure (Appendix 1). 
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The following abbreviations have been used in this text: 

 

AC  Alternating Current 

CPUE  Catch per unit effort 

DANI  Department of Agriculture Northern Ireland 

EIA  Environmental Impact Assessment 

EIFAC  European Inland Fisheries Advisory Commission 

HMSO  Her Majesty’s Stationery Office (now The Stationery Office) 

PDC  Pulsed Direct Current 

SDC  Smooth Direct Current 

SFCC  Scottish Fisheries Co-ordination Centre 

SVQ  Scottish Vocational Qualification 
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1. Introduction 
 
This manual has been prepared as a supporting document for the SFCC electrofishing team 

leader training course, now adopted as a Scottish Vocational Qualification (SVQ) Level 3 

course.  The course expands on the SFCC introductory electrofishing / SVQ Level 2 course 

and covers the application of electrofishing as a stock assessment tool and its limitations.  

The manual should therefore be read in conjunction with the SVQ Level 2 manual “Catch 

Fish Using Electrofishing Techniques”.  

 

The electrofishing protocol represents a consensus view by SFCC members on the best way 

to obtain quantitative and qualitative population estimates of juvenile fish in small to medium 

sized streams and takes into account the latest international guidelines.  Use of electrofishing 

for other tasks, including stock assessment in main river stems, removal of unwanted species, 

fish cropping, broodstock capture or electrofishing from boats are not covered by the course.  

Approaches that can be used for assessing fish populations in large rivers and still waters are 

presented in the SFCC’s “Large Waterbody Fish Monitoring Techniques”. 

 

The SFCC team leader / SVQ Level 3 course cannot cover every eventuality but provides 

further sources of information where necessary.  The course is aimed at people who have 

completed the SFCC introductory / SVQ Level 2 course and have a minimum of one year’s 

experience of electrofishing surveys. 
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2. Survey Types 

 
2.1 Area Delineated Electrofishing Surveys 

 

All area delineated surveys attempt to quantify the density of fish or a component of the 

population within a unit area of the riverbed.  This allows comparisons between sites of 

different sizes and characteristics.  Surveys vary in detail from fully quantitative surveys that 

attempt to make an accurate population estimate with associated confidence limits, to 

minimum density estimates that describe the number of fish caught at a given site.  

 

A description of the survey purpose, the SFCC methodology and the associated advantages 

and disadvantages are given below.  It should be noted that the method employed should be 

related to the question being asked.  

 

 

2.1.1 Quantitative Sampling 

 

Purpose 

 

Quantitative sampling is the enumeration of a stock or stock component within a given site.  

Unfortunately it is usually impossible to catch all fish present at a site, irrespective of the 

number of times a site is surveyed.  Consequently an estimate of the total population is made 

from the number of fish caught in a sample.  The most commonly used method for making 

this estimate is through depletion sampling, where fish are removed from a site in a series of 

successive electrofishing runs.  Depletion methods are deemed self-calibrating as the catch 

data are used to derive the probability of capture (Wyatt and Lacey, 1994).  The estimate of 

the total population is based on the rate at which the catches on successive electrofishing runs 

drop off and the total number of fish caught. For the estimation to be valid, the removal 

method must significantly reduce the population size with each successive sampling run. 

 

The estimate is best made using a computer program which analyses depletion catches with a 

maximum likelihood estimation procedure.  The two most common models are the maximum 

likelihood estimator described by Zippin (1956) and the weighted maximum likelihood 

estimator described by Carle and Strub (1978). Cowx (1983) gives a review of these methods. 

 

The Zippin model is most reliable when the proportion of the population removed remains 

relatively high and constant with each successive sampling run.  If the probability of catch 

varies too much from run to run, or if the population size is small, the Zippin method may fail 

to produce an estimate, or may produce an estimate with a large coefficient of variation (i.e. 

with little precision, see Section 4.1).  Data presented by Bohlin et al. (1990) show that a low 

catch efficiency per removal requires more removals to be carried out (three or more) in order 

to reduce the coefficient of variation and produce a reliable population estimate.  The data 

also show that where population size is small (50 fish in their example) the population 

estimate is more precise when the catch efficiency is 0.7 for the three runs compared to when 

it is 0.4 (Bohlin et al., 1990).  Therefore survey accuracy could be improved by increasing the 

total effort, either by increasing the effort for all of the fishing runs or by increasing the 

number of fishings. 
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The basic assumptions on which the removal methods operate are: 

1. The population within the site is isolated from the rest of the river, with no immigration 

or emigration. 

2. All individuals within the site have the same probability of capture. 

3. The probability of catching one individual is independent of the probability of catching 

another individual. 

4. The probability of capture does not vary between fishing runs. 

 

Efforts can be made to maximise site isolation and to fish appropriately sized sites to ensure 

significant depletions.  However, violations in the assumptions occur most frequently in 

relation to the probability of capture, for example, previously stunned but uncaught fish may 

be less vulnerable to subsequent capture unless sufficient recovery time is allowed between 

fishings.  The probability of capture for individual fish is very likely to vary: large fish tend 

to be affected more by an electric current and are also more obvious to the fishing operators.  

The most vulnerable fish are likely to be removed first and so the probability of capture for 

the remaining fish will decline (Cowx, 1983; Bohlin et al., 1990).   

 

Wherever possible the numbers of fish caught should be separated into individual age classes 

and stratified abundance estimates calculated.  For age classes where few fish are caught this 

may just be in terms of a minimum estimate, rather than one with reliable confidence limits. 

 

The weighted maximum likelihood estimator of Carle and Strub is a development of the 

Zippin method.  It has the advantage of being able to produce population estimates and 

confidence limits under situations where Zippin fails, e.g. when the probability of catch 

varies from run to run, or when the population size is small.  However, despite being more 

robust than the Zippin method, it is still susceptible to the same violations mentioned above 

as the Zippin method is, and the confidence limits of the data should be considered when the 

data are interpreted.  The Carle and Strub method is more cumbersome to calculate by hand 

than the Zippin estimate but the use of computer programs circumvents this.  Further review 

of these methods is given by Cowx (1983). 

 

Number of Sampling Runs 

 

Under the SFCC protocol, surveyors have the opportunity to perform up to four electrofishing 

runs per site.  To obtain a quantitative estimate of the population present and confidence 

limits on this, a minimum of two electrofishing runs must be performed.  Draft guidelines 

from the European Inland Fisheries Advisory Commission (EIFAC a) state that “Sites must 

be fished at least three times except and unless “the 2
nd

 catch is very much smaller than the 1
st
 

and the field estimates of population size indicate (a) that the population size exceeds 200, 

and (b) that the probability of capture of an individual fish is greater than 0.6.  Under these 

circumstances a third fishing need not be carried out.”
 1

”.  However, it is usual that additional 

electrofishing runs are performed to increase the reliability of the estimate.  

 

As guidance, an efficiency of 30-50% should be the minimum acceptable limit for 

quantitative electrofishing operations.  Work by Kennedy and Strange has indicated that on 

the River Bush 50% is the minimum acceptable efficiency on which to base salmonid 

population estimates using the depletion method over three successive runs.  With 

                                                 
1
 From the Department of the Environment “Methods for the examination of waters and associated materials: 

Methods for sampling fish populations in shallow rivers and streams 1983.  HMSO (1988), The Stationery 

Office, London, 32pp. ISBN 0 11 752085 3. 
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efficiencies of less than this, more than three runs were required to obtain reliable estimates 

(Kennedy and Strange, 1981). As mentioned earlier, the greater the catch efficiency 

(proportion of fish that are caught on each sampling run), the more accurate the population 

estimate. 

 

In the field an estimate of the population can be made to determine if a third run is required.   

Example: 

From a first run total of 73 fish and a second run total of 32 fish:  

 the population can be estimated at 73
2
 / (73-32) = 130   

 and the efficiency of capture as (73 – 32) / 73 = 0.56  

confirming that at least three fishing runs will be required to produce a reliable population 

estimate. 

 

The need for a fourth run may be indicated in the field under certain combinations of fish 

totals from three runs.  It is difficult to summarise these conditions but, in general, 

performing a fourth run should be considered where catch efficiency is low, or where 

numbers of fish are relatively low and: 

 Runs 2 and 3 are zero. 

 Numbers in runs 1, 2 and 3 are similar. 

 The ratio of the numbers in runs 2 and 3 is close to 1 and the number in run 1 is 

substantially higher (e.g. run 1 = 32, run 2 = 17, run 3 = 17). 

 The ratio of the numbers in runs 1 and 2 is close to 1, and the number in run 3 is 

substantially lower (e.g. run 1 = 10, run 2 = 10, run 3 = 4). 

However it should be borne in mind that a fourth run will not necessarily result in a higher 

level of confidence in the final density estimate. 

 

If a sufficiently large depletion does not occur between successive electrofishing runs to 

allow a robust estimate to be made, the confidence limits will be large in relation to the 

population estimate and the cumulative catch should be seen as a minimum estimate of the 

number of fish present at a site. 

 

SFCC Protocol 

 

Under the SFCC protocol, the site should be fished over a minimum of two runs and up to 

four runs, with a minimum efficiency of 30-50% between runs. To ensure that the removal 

method’s basic assumptions stated above hold true, the following rules should be observed: 

 Unless the physical characteristics marking the boundaries of the site present natural 

obstacles to fish migration (e.g. very shallow (<5cm deep) riffles or natural cascades), 

the site should be stop-netted at the up- and downstream limits.  The aim is to produce 

a “fish tight” seal to stop the movement of fish in and out of the survey site. 

 All areas within the site should be approached with the same degree of effort so that 

any fish present within the site has an equal chance of being captured. 

 The output of the electrofishing equipment should be sufficiently high to stimulate a 

reaction in all length classes of fish that are to be sampled for a sufficiently long 

enough time for the fish to be caught. 

 The same effort in terms of the area covered by each sweep of the anode and the care 

taken to catch fish should be used for each electrofishing run.  NOTE: Although the 

fishing effort should remain the same for each run, the total time spent on each run 
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will reduce as the fish become fewer and the time associated with fish handling 

declines (Crisp and Crisp, 2006).  

 A time delay should be allowed between successive electrofishing runs.  This 

minimises the effect that previous electrofishing runs might have on subsequent 

catches due to disturbance of the remaining fish. A minimum of twenty minutes 

should be allowed between ending one electrofishing run and starting the next. The 

time can be used to process fish caught during the previous run. 

 

Electrofishing is carried out in an upstream direction as detailed in the Electrofishing Field 

Guidelines section in the SVQ Level 2 manual “Catch Fish Using Electrofishing 

Techniques”. The parameters presented in Section 5 of this Level 3 manual are recorded for 

each quantitative electrofishing site. 

 

Advantages 
 

Quantitative sampling using the depletion method provides a reasonably accurate estimate of 

a given population. Statistical confidence limits for a given population estimate can be 

derived.  

 

The assumption that the probability of capture is the same in each run can be tested with three 

or more run fishings using a chi-squared test.  This test is often available in the computer 

programs which are used to make depletion estimates.  Where the probability of capture does 

not remain the same the weighted maximum likelihood population estimate of Carle and 

Strub is more appropriate than the Zippin estimate.  

 

Example: 

A three-run fishing removes 188 salmon, and on each subsequent run 74 and 41 salmon 

respectively. The maximum likelihood estimation calculates a total population size (n) of 331 

and a capture probability (p) of 0.558.  The chi-squared goodness of fit tests whether the 

assumption of a constant rate of removal for these three catches is valid. 

 

Run number  Observed catch Expected catch Contribution to chi 
2
 

 1 188 184.70 0.06 

 2 74 81.64 0.71 

 3 41 36.08 0.67 

 Total of χ
2
 calculated = 1.44 

 

For 1 degree of freedom and a probability of 0.05, χ
2
 tabulated = 3.84 

χ
2
 calculated is less than χ

2
 tabulated therefore the rate of removal is accepted as being constant. 

 

Disadvantages 
 

Carrying out the fishings for a fully quantitative depletion estimate can take a long time.  This 

may limit the number of sites that can be surveyed for a given input of manpower.  Whether 

or not this is a problem depends on the question being asked and is discussed in Section 4. 

 

A number of authors have shown that quantitative estimates using the depletion method 

generally under-estimate the true population of fish that are present, which in turn over-

estimates the probability of fish capture.  
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2.1.2 Semi-Quantitative Surveys 

 

Purpose 

 

Semi-quantitative electrofishing surveys allow population estimates with a low precision to 

be made.  The simplest form of a semi-quantitative survey is a single run electrofishing 

survey, which uses the fish caught to derive a minimum estimate of the fish population.  This 

method does not involve any mathematical models and gives a minimum density of fish 

caught at a site.  Therefore it provides a relative “index” related to the number of fish or to 

the population density, but where the exact relation is unknown or is not calibrated (Wyatt 

and Lacey, 1994). 

 

A second use of semi-quantitative electrofishing surveys is that of a population estimate 

based upon a theoretical depletion rate.  A single run electrofishing survey is identical to the 

first run of a multiple-run, fully-quantitative survey.  If the surveyors conduct single-run 

surveys with the same effort, a population estimate can be made by calibrating the results of 

the single run against the multiple-run survey.  The multiple run data may be historical data 

from the same site, or may be data from similar or adjacent sites (Wyatt and Lacey, 1994).  

The value of such calibrations will depend on the relative importance of site characteristics 

(gradient, morphology, substrate) and survey characteristics (light, temperature, flow, clarity, 

operator) in determining catch efficiency.  

 

Both types of semi-quantitative surveys can be used to evaluate broad differences in fish 

populations where exact numbers are not required.  

 

It is known that electrofishing methods are associated with a size-dependent differential in 

catch probabilities of juvenile salmon.  Larger individuals of both fry and parr are more 

readily caught than smaller individuals.  Accordingly, in comparison with a depletion 

electrofishing, single pass electrofishing will tend to overestimate the mean size of any 

population of fish.  

 

SFCC Protocol 

 

A minimum fish density can be established by electrofishing the site once in a manner similar 

to a quantitative survey.  If the data from a single electrofishing run are to be extrapolated 

using a calibration from a fully-quantitative site then the method used for the single-run 

survey must be identical, as far as possible, to the first run of the multiple-run survey.  For 

example, a stop net should be used at the upstream end of the site to prevent fish from 

escaping in the same manner as in fully-quantitative surveys.  

 

Comparisons should only be made between data that are of a similar type in terms of 

environmental conditions, habitat and species.  
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Advantages 

 

Semi-quantitative surveys take less time to perform than fully-quantitative surveys.  This 

means that a larger number of sites may be surveyed for a given input of manpower.  

Surveying a larger number of sites with a lower degree of precision may answer the particular 

survey question better than performing fewer, more detailed sites. 

 

Disadvantages 

 

The precision of a semi-quantitative survey is lower than that of a fully-quantitative survey.  

In addition it is not possible to check depletion rates and the validity of a particular site 

survey.  Due to these factors, error or variability is more likely to creep into the results.  

Consequently, the data should be treated as being crude and only used to look at broad 

differences in fish populations. 

 

 

2.2 Time Delineated Surveys 

 

Rather than determining fish density per unit area, sites are electrofished for a given length of 

time and the number of fish caught regarded as an index of abundance; a catch per unit of 

effort (time).  The main purpose is to answer questions where exact fish numbers are less 

important than determining overall trends in species and year class distribution over time or 

space. 

 

The SFCC timed electric fishing method is generally applied in one of two situations: firstly 

to carry out generalised surveys of the fish assemblage and secondly, to sample 

predominantly salmonid fry (0+) habitat providing an index of fry abundance.  In both cases 

timed methods allow a larger number of sites to be sampled per day and also enable 

assessment of large channels for which there may not be sufficient resources to survey 

quantitatively.   

 

It should be noted that timed methods and the use of timed data, particularly when attempting 

to compare timed and quantitative data, are under review and may change as further data 

become available. 

 

 

2.2.1 Quick Surveys or Large Area Coverage 

 

Purpose 

 

Where a large catchment area needs to be covered, a quick, timed electrofishing survey 

method allows more sites to be sampled per day.  Using a standard method allows samples to 

be compared, for instance, for species distribution over a whole catchment. 

 

This is a form of the “One-catch Method using Constant Effort (Relative Estimation)” type of 

electrofishing described by Bohlin et al. (1990).  It relies on the assumption that the catch per 

standardised unit of effort (CPUE) is proportional to population size.  In order to meet this 

assumption and attempt to produce consistent catch efficiency, effort is standardised with 

regard to the time fished, the equipment and its electrical output characteristics, training of 

the operatives and the prevailing biotic and abiotic factors.  The catch efficiency will also 
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vary with fish species, fish size and habitat, and the similarity of these factors between sites 

has to be taken into account when studying community structure or comparing populations or 

sub-populations. 

 

There is at present no means of estimating the sampling variance of relative methods at a 

specific site as this is a function of the (unknown) catch efficiency.  As a consequence, the 

significance of an abundance change observed between two sites, or between two occasions 

at one site cannot be tested.  Although this may appear a serious drawback, it can be reduced 

by sampling many sites (Bohlin et al., 1990). CPUE can provide results of a good level of 

precision if the catch is large, but with low catch efficiency or small catches the precision will 

rapidly decline (Bohlin et al., 1990). 

 

Current Method 

 

The SFCC method may be used to provide broad information on the fish present and the 

range of life stages, either in rivers too large to fish quantitatively or to provide more sites 

and give wider coverage of the catchment.  For rivers where the instream habitat is very 

mixed, a variety of habitats may be surveyed in a single timed fishing site in order to cover 

all the types present and not just the most favourable types. For rivers where the habitats are 

well stratified and areas are large enough to complete the timed fishing a different, single 

habitat type may be surveyed at each site. The approach used will depend upon the questions 

posed.  Depending on river depth and the location of the different habitats, the whole width 

may or may not be fished. 

 

The basic survey method for quick / large area surveys is as follows.  Fishing should be 

carried out in an upstream direction for a minimum of five minutes, using one anode with 

backpack or bankside equipment depending on conductivity and local conditions. If the 

catchment is known to have low fish densities the standard time may need to be increased to 

maximise the chance of catching a representative sample. 

 

If a banner net is in use the electrofishing team requires three members.  If other capture nets 

are in use, and where health and safety conditions are met, two operators may survey each 

site, one with the anode and net, and the other with a bucket and net.  Net choice will depend 

upon the flow type, habitat and fish target but should remain the same for sites that are to be 

compared.  Banner nets may be preferred when shallow riffles are surveyed, but where the 

habitat types are more variable dip nets may be more useful. 

 

Eels are counted, not captured, as the time taken to secure them is very variable and trying to 

include them impacts on the efficiency of the total sampling time.  Other non-target fish may 

be recorded as present or, if a general fish assembly assessment is being made, they should be 

caught, identified to species level and recorded fully.  If more than six out of ten target 

species fish, seen to have been affected by the current, are not actually captured, the sampling 

is deemed ineffective and is reduced to providing presence / absence data only.  No index of 

abundance is taken from it. 

 

The following parameters must be recorded for timed electrofishing sites, relating to the area 

fished: Site location (Section 5.1), Fish recording to 1mm intervals (Section 5.2), Site 

dimensions (Section 5.3.2), Instream characteristics (Section 5.3.3) and Survey methods and 

conditions (Section 5.4).  Site dimensions include the additional parameters percentage of 

channel fished and whether or not the waters adjacent to the banks were fished (Section 
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5.3.2.1).  This is because there can be a distinct “edge effect” especially in wide rivers 

whereby small fish become concentrated in the slower, shallow margins. 

 

Recording of riparian features is optional for timed surveys, but is recommended to aid data 

interpretation and comparison between sites. 

 

Advantages 

 

Timed surveys are quick and more sites can be done in a day.  Changes in species distribution 

/ age composition can be rapidly determined when the same method is used for different sites.  

The generation of data from a large number of sites can be of greater value for catchment 

management purposes than precise point estimates at a few sites. 

 

Disadvantages 
 

Salmonid parr may be less susceptible to capture than fry under timed fishing conditions and 

so their numbers can be underestimated.  If habitat variables are not recorded, or if surveys 

are not stratified for habitat types, comparison between sites is problematic: juvenile salmon 

in particular have been shown to be captured by timed electrofishing at about two thirds the 

rate in glides as they are in adjacent riffles. 

 

Timed surveys lack the index of efficiency given by the confidence limits that can be 

calculated for multiple-run quantitative area delineated electrofishings.  However, this is only 

a problem if strictly quantitative data are required, in which case multiple-run methods may 

be more appropriate.  

 

Single pass timed electrofishing surveys are more susceptible to variations in operator 

efficiency or water conditions than quantitative area delineated surveys. 

 

When examining timed data it should be borne in mind that where fish are sparsely 

distributed, less time will be spent handling the fish and therefore a larger area will be 

covered.  Where fish density is higher a smaller area will be covered, but the overall number 

of fish caught could be similar, complicating data comparisons (Crisp and Crisp, 2006).  In 

general however using timed fishing methods which do not account for handling time will 

tend to underestimate between-site differences in density. 

 

 

2.2.2 Salmonid Fry Index and Large Channel Surveys 

 

Purpose 

 

The purpose of the method is to give coverage of large channels where quantitative 

electrofishing is either not possible or its use along a whole river channel would require too 

many resources.  Essentially, it is a stratified sampling methodology, electrofishing only the 

shallow areas favoured by salmonid fry (0+ fish) along the length of a river to give a 

continuous survey of the river as a whole.  The numbers sampled in any one year are 

compared to results from previous years to show how successful the latest spawning has been 

compared to past recruitments. After several years’ data have been obtained, stronger and 

weaker areas for fry along the length of the channel also become apparent as well as the level 
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of fluctuation in numbers to be expected.  Patchiness in distribution from year to year and 

area to area also becomes apparent. 

 

Timed electrofishing using the Fry Index method provides a means of assessing 0+ salmonid 

production in large channels.  Even if these are poor quality nursery areas, their size can 

mean they contribute greatly to the overall production of the catchment.  The omission of 

large channels when assessing a catchment can produce misleading results. 

 

Current Methods 

 

The SFCC method for sampling salmonid fry (0+) habitat follows the basic method described 

above (Section 2.2.1) except that it is restricted to shallow habitat types.  This may restrict 

sampling to the margins of wide river channels or may extend further across the channel 

where wadeable run / riffle habitat is present. 

 

Operators fish upstream for a minimum of five minutes.  This minimum time may be reduced 

to three minutes in medium-sized streams if the amount of fry habitat is limiting.  Hard 

scoops may be preferred for fish surveys as they allow small fish to be transferred to the 

holding bucket more readily.  Larger parr and non-target fish species may be noted but not 

caught.  The numbers of fry affected by the electric current but not caught is recorded. 

  

An alternative fry index method was developed by the Department of Agriculture Northern 

Ireland (DANI) fisheries research station at Bushmills.  The method is described in detail by 

Crozier and Kennedy (1994 and 1995).  Its greatest difference from the SFCC method is that 

fishing is conducted moving downstream.  At a resolution of one site per 1.5 km, it is 

recommended as the semi-quantitative electrofishing method for use as the annual, 

catchment-wide element for monitoring of Atlantic salmon SACs by Cowx and Fraser 

(2003). 

 

In addition to the advantages and disadvantages mentioned above: 

 

Advantages 

 

Fry Index surveys are self-referential. Providing the same methodology and survey conditions 

are used for each sampling, the same sites can be surveyed yearly and compared with results 

from previous years. 

 

Disadvantages 

 

The comparison of Fry Index results between different catchments is more problematical 

given the lack of an efficiency index.  Within a catchment the sites can be given a relative 

ranking from excellent to poor and an additional absent category, based on dividing the 

catches obtained into quartiles. 
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2.2.3 Determination of Impacts Study 

 

There are a number of situations when it may be necessary to determine if a feature or an 

event is having an impact on the fish population.  For instance, is a feature a total or 

occasional obstruction to migrating fish?  Are land uses such as coniferous plantations 

affecting the fish?  Has a suspected pollution incident had an impact?   

 

By taking five or more samples over a distance of several hundred metres spanning both 

upstream and downstream of a point of interest (e.g. a weir), or inside and outside of an area 

of interest (e.g. a plantation), it may be possible to rapidly determine the effect of the feature. 

Although with typical levels of between-site variability, five samples may detect only large 

impacts. Many less precise fishings may detect an effect more readily than fewer, more 

precise fishings. However, if there is any reason to expect a bias, then the highest level of 

precision (=fully quantitative) is recommended to avoid drawing spurious conclusions.  

 

Spatial variations or variations in other factors or the Catch Per Unit Effort can be 

minimised by sampling more sites, both within the area of interest and the control area.  The 

effects of temporal variation can be reduced by sampling all the sites on more the one 

occasion. 

 

The basic method, advantages and disadvantages are the same as those given in Section 2.2.1 

 

This is a survey with a lower level of precision than that required to produce a full 

Environmental Impact Assessment (EIA), where base-line information on fish populations 

prior to the development will need to be collected, often for a number of years.  The number 

of sites that need to be surveyed will be dependent on the variation in fish densities between 

sites as discussed later in Section 4.   

 

Guidance on the level of information required by the Fisheries (Electricity) Committee in 

considering the effect new hydro-electric power schemes may have on fisheries and stocks of 

fish, both salmonid and non-salmonid, is available from the Scottish Executive’s website 

(Fisheries (Electricity) Committee, 2007). This guidance is applicable to EIAs for other types 

of development.  Additional guidance on EIAs has been produced by the Institute of Ecology 

and Environmental Management (IEEM, 2006). 

 

When providing information for EIAs the SFCC recommends that fully quantitative sampling 

is performed whenever possible. 

 

 

2.2.4 Top to Bottom / Ecological Cline Surveys 

 

Purpose 

 

This is an intensive survey of a single channel, large or small, in which a large number of 

electrofishing samples are taken along the course of a channel to show how fish populations 

change along it and to identify any large-scale structuring within such populations.  The 

reasons for doing this might be to show species distribution(s), distribution of year classes 

and / or variations in their strength, or the effect of temperature / altitude or the impact of a 

tributary entering the channel.  Such a survey may also be used in the follow-up monitoring 
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of stocked sites, to allow for survivors which have dispersed from the stocked area.  

Sampling density and site location can be worked out in advance from map(s). 

 

Where there is a trap on a channel, a survey of this sort can relate the types of fish trapped to 

their probable origin in the channel upstream - for instance, if the Top to Bottom survey 

shows that 2+ parr are only found in the uppermost length of a channel, then 3 year old 

smolts trapped leaving the channel will almost certainly have originated from that area. 

 

The same applies to where scale reading samples of adult fish are taken at the base of a 

channel - the origins of those that migrated as S3s can be located in the area shown by the 

Top to Bottom electrofishing to have 2+ parr. 

 

Methods 

 

Either the basic timed method (Section 2.2.1) or the Fry Index timed method (Section 2.2.2) 

can be used. 

 

Advantages 

 

This is a useful method of relating trapping or scale reading data to electrofishing stream 

survey data, two areas that are seldom connected.  The key is in the generation of a sufficient 

number of electrofishing samples at a high enough sample density to thoroughly characterise 

the juvenile populations along a channel or throughout a catchment, and this is easier to do 

with a more rapid, timed survey method. 

 

Disadvantages 

 

This method suffers from the same disadvantages as the other time delineated methods.  In 

addition, significant resources need to be allocated to one catchment to generate sufficient 

data for analysis. 

 

 

2.3 Qualitative Sampling 

 

Purpose 

 

Qualitative sampling involves determining what species of fish and what age classes are 

present at a site without determining fish numbers.  This type of survey is called a 

presence/absence survey.  As fish numbers are not generated, the data are not attributed a 

time or area unit. 

 

SFCC Protocol 

 

Surveyors have the choice of electrofishing the site according to any method, bearing in mind 

that the larger the area covered and the longer the time a site is surveyed, the greater the 

chance that a species or age class will be found if it is present.  The survey should cover all 

habitat types that may be frequented by the target species in the area being surveyed.  Ideally 

a survey should last at least 3-10 minutes and cover an area of 50-100m
2
. 
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Advantages 

 

This method allows a very large number of sites to be surveyed for a given manpower input.  

 

Disadvantages 

 

No information on the relative or absolute numbers of fish/age classes is produced. 
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3. Sources of Error 

 
This section details a list of sources of error or variability that can occur when electrofishing 

a series of sites or a catchment.  The list should not be seen as exhaustive but as a description 

of the main factors that can influence the different electrofishing techniques.  It should also 

be realised that the majority of these sources of variability cannot be eliminated altogether but 

that they should either be minimised or taken into account when interpreting data.   

 

 

3.1 Technical 

 

Operator 

 

Whilst it is recognised that inexperienced operators will need to work in electrofishing teams 

to gain experience, they can greatly reduce the team’s efficiency. The number of 

inexperienced people should be limited to one on the condition that there are at least two 

other experienced people present. 

 

In the majority of survey work, irrespective of survey method and type, fish are removed 

from a section of river or over a period of time for examination.  For quantitative surveys 

good population estimates are dependent on the successive depletion of fish in a site.  The 

mathematical models required to estimate the population assume that each fish within the 

survey site has a theoretically equal chance of being caught on any given fishing run.  If the 

amount of effort varies between fishing runs this assumption breaks down and the population 

estimate becomes invalid. 

 

In order to ensure that each fish has an equal chance of being caught on any particular fishing 

run, the same fishing effort should be applied on all runs.  Although the fishing effort in each 

run should be equal, because the time spent netting and transferring fish decreases as the 

number of fish reduces, the time spent on subsequent runs will decrease. 

 

A further source of operator error is the changing of people into and within the electrofishing 

team.  As each person, irrespective of how experienced they are, will have a different catch 

rate or method that they cover the ground etc, the catchability of fish will vary for different 

personnel.  In order to minimise this source of variability, personnel should be kept in the 

same roles for all the runs at a particular site.  Whilst not always practical, it is also desirable 

to try and minimise changes to an electrofishing team during a particular survey season or 

catchment study. 

 

 

3.2 Equipment 

 

Design & maintenance 

 

The standards of design and manufacture of any equipment must be sufficient to adequately 

survey the site in question.  For example, a representative stock assessment of a 30m wide 

river could not be obtained using the depletion method with a single anode backpack.  

Therefore the limitations of each piece of equipment should be known prior to the outset of a 

survey.  For example, under what conductivity conditions can a particular set of equipment 

produce a constant output of 200 volts of smooth direct current? 
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In addition the equipment should be properly maintained. As well as health and safety 

considerations, this minimises the risk of the equipment failing halfway through a particular 

site. Note that electrofishing equipment may not show any external signs of having failed, 

leading the operator to think that all is well.  When electric fishing equipment is replaced it is 

recommended that the old and new items are calibrated using a standard fishing method.  

This will allow more reliable comparisons between new and existing data. 

 

Ancillary Equipment 

 

Ancillary equipment, such as hand nets and banner nets will have an effect on the catchability 

of fish.  To allow comparisons to be made between sites, the type of equipment used should 

remain the same so that effort remains constant.  Consequently, if surveying an unfamiliar 

area it is worth experimenting to see what equipment is suitable at a trial site before 

commencing the survey proper. 

 

Personnal Protective Equipment 
 

Lifejackets must be worn by all operators, at all times during the electrofishing procedure. 

Waders should be in good condition, with studded soles and free from leaks. All operators 

should have suitable warm and waterproof clothing in good condition. 

 

Electrical Output 

 

Any form of electric current will influence fish, whether alternating current (AC), smooth 

direct current (SDC) or pulsed direct current (PDC).  However, fish react differently and 

consequently their catchability varies with different forms of electric current. 

 

The fish injury rate from electrofishing can be severe depending upon the current form used 

and the associated voltage.  The most common forms of injury are broken bones and synaptic 

fatigue (Lamarque, 1990).  Synaptic fatigue occurs when the fish has been exposed to 

tetanizing current, causing the breathing action to stop and the fish to die.  For salmonid fish 

spinal injuries and associated haemorrhages are commonly, but not always, associated with 

dark spots appearing on the skin in the proximity of the damage. In general larger marks 

indicate greater damage.  Broken bones, although not necessarily fatal, are believed to be due 

to powerful convulsions of the body musculature when there are sudden changes in voltage 

(Snyder, 2003).  If fish are being caught with discolouration to the skin, then electrofishing 

should stop and the current form or voltage altered.  

 

Alternating current does not induce swimming towards an electrode and in addition causes 

fish to become tetanized more easily than direct current, leading to a greater rate of injury to 

the fish.  As such, the British Standard for electrofishing states alternating current (AC) 

should not be used and therefore AC will not be considered for the remainder of this manual 

(Anon., 2003). 

 

When choosing an electric current for electrofishing the most desirable is that which has an 

effect on the fish at the furthest range from the anode and delays the onset of tetanus.  

Smooth direct current has the ability to stimulate fish to swim towards the anode, whilst 

delaying the onset of tetanus.  Consequently, smooth direct current is useful for pulling fish 

out of hiding places such as overhanging banks and for doing the least damage to fish.  
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Comparing smooth and pulsed direct current, the voltage required to stimulate a fish with 

pulsed direct current is lower than with smooth direct current.  Therefore for a given voltage, 

fish will show a greater reaction to pulsed direct current.  This may not be as desirable as it 

appears as there is more likelihood of damage to the fish. 

 

With pulsed direct current different species of fish react preferentially to different numbers of 

electrical pulses per second.  Optimum pulse frequencies have been reported for a number of 

species (see Section 7, Table 7.2).  Individual sets of electrofishing equipment may not allow 

such a high degree of pulse selection, but in all cases pulse frequency should be kept as low 

as possible whilst still allowing effective fishing. 

 

The current form chosen, and where practical the voltage, should remain constant over the 

sampling programme.  For example, when surveying a catchment or repeating the same sites 

over a number of years the current form should stay the same, even if it is not the most 

efficient, as to change it would alter the efficiency of the equipment, leading to errors in the 

dataset. 

 

 

3.3 Environmental 

 

Conductivity 

 

One of the most important environmental factors in electrofishing is the conductivity of the 

water, which reflects the geology and the landuse of the surrounding catchment.  Depending 

on the solubility of the underlying geology, different ions dissolve in the water as it drains 

over the land.  In addition, run-off from agricultural and industrial processes will have an 

impact on the conductivity of the water.  Water draining over poorly soluble granite or gneiss 

rocks typically has a low conductivity (less than 100µS.cm
-1

), whereas water draining over 

limestone would have a much higher conductivity (300 µS.cm
-1

).  

 

Water with a low conductivity has a higher resistance to the passage of an electric current 

through it.  This means that in high conductivity waters the current for a given voltage is 

higher than in low conductivity water and the threshold values for different fish responses are 

also lower (Zalewski and Cowx, 1990).  In the real world this means that in high conductivity 

waters, although effective electrofishing can take place at lower voltages, the current required 

to maintain that voltage will be much higher causing increased power requirements which 

may limit the type of equipment that can be used to generator-powered.  The converse is true 

in low conductivity waters, where although the current flowing may be very low, a high 

voltage may be required to elicit the desired fish response, which again may limit the type of 

equipment that can be used.  Note that the conductivity of water also changes slightly with 

temperature. 

 

The problems associated with low conductivity waters may potentially be overcome in a 

number of ways:   

 Continuing to use a standard sized electrode, but with an increased voltage. This is the 

preferred option. 

 Reducing the anode size. This will give a steeper voltage gradient close to the anode, 

but decreases the effective fishing zone and increases the risk of fish injury.   
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Conductivity must be measured and recorded during the course of each electrofishing survey.  

Regular calibration of the conductivity meter should be carried out to maintain accuracy. 

 

Temperature 

 

Fish metabolism is modified by water temperature and consequently fish response to an 

electric field will change.  Fish excitability is increased in very warm water and reactions are 

reduced in very cold water.  In practice this means that in both extreme situations fish 

become difficult to catch.  

 

The solubility of oxygen in water decreases as temperature rises.  As a consequence fish can 

become more easily stressed by the handling associated with electrofishing.  In warmer 

temperatures it is essential to have means to aerate the water used for holding fish.  This may 

be as simple as changing the water in the holding tanks at regular intervals, aerating the water 

with a small portable pump or keeping the fish in holding pens in the river away from the 

electrofishing site.  Note that these facilities should be set up before any fish are caught so 

that fishing is not unduly delayed when transferring the catch.   

 

If daytime air temperatures become very high (greater than 20°C), or the water temperature 

rises above 16-18°C when fishing for salmonids, or 24-26°C when fishing for cyprinids, it 

may be best to avoid the hottest part of the day or stop electrofishing, as the fish mortality 

rate may be too high. However using mesh holding boxes in flowing water away from the 

survey site, rather than bins or buckets on the bank, should reduce any problems. 

 

Quantitative electrofishing of juvenile salmonids can become ineffective when the water 

temperature falls below 8°C as many fish go into hiding and may fail to be attracted to the 

anode.  The optimum temperature for electrofishing juvenile salmonids is 10 to 15°C and for 

cyprinids is 10 to 20°C. 

 

Water temperature must be recorded in the field for each electrofishing visit. 

 

Discharge 

 

Under different flow regimes, fish will occupy different habitats and this will affect their 

catchability.  For example, during higher flow conditions most fish will be taking cover 

behind cobbles and boulders.  

 

As well as fish occupying different habitats, differing flow conditions can have an effect on 

the operator’s physical ability to catch fish.  In low flow conditions fish, especially fry, are 

difficult to pick up with a net and may be missed in the substrate.  Alternatively, under high 

flow conditions fish that are attracted to the anode may not be seen or may be swept away.  In 

addition it becomes more difficult for the electrofishing team to fish safely and effectively.  

The British Standard states that electrofishing should not be carried out under high flow 

conditions (Anon., 2003). 

 

Since fish catchability varies under different flow conditions, repeat surveys of sites or 

comparisons of similar sites should be performed under similar flow conditions.  Choice of 

capture net may be affected by the water flow and this should be kept the same for sites 

which are to be compared. 
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Visibility 

 

In most circumstances it is necessary to be able to see the attracted fish to ensure efficient 

capture and minimal damage.  The main factors that reduce the visibility of fish are high 

turbidity, weather, turbulent water, aquatic and overhanging vegetation, undercut banks and 

low light levels.  Some of the factors, such as turbulent or turbid water, may be overcome 

with the use of banner nets, and polaroid sunglasses are very useful in improving visibility, 

especially on sunny days when working under trees. Apart from vegetated areas and areas 

beneath undercut banks, the general rule of thumb is that you should always be able to see the 

substrate.  If not, the efficiency of electrofishing will decrease. 

 

In clear open water fish will have a greater chance to see the surveyors and escape.  Different 

species of fish will show differing responses to changing visibility and consequently the 

catchability of different species will vary, potentially in an unpredictable way. 

 

 

3.4 Biological 

 

Fish Species 

 

Different species of fish will show varying reactions to the electrical output from 

electrofishing apparatus.  Salmonids show a greater reaction, for a given voltage, to a pulse 

rate of 50 per second than one of 100 per second.  Eels show the most reaction to an electric 

field of around 20 pulses per second (further details are provided in Section 7, Table 7.2). 

 

The lifestyle of a given species may also modify its response.  Salmonid fish are better 

swimmers than many coarse fish and will therefore swim both more rapidly and for a longer 

time before becoming exhausted.  Bottom living fish such as the bullhead may show a 

tendency to be immobilised in situ underneath the stones of the riverbed.  Eels in open water 

will react by swimming forward but one in hiding can react by moving back farther.  

Shoaling fish species will be more likely to flee than territorial species. 

 

The differences in the ways in which these fish species behave can greatly affect the catches 

of the same fish species made in successive quantitative fishing runs, resulting in poor 

accuracy in the population estimates. 

 

Fish Size 

 

Large fish show a greater reaction to electrofishing than small ones do.  The bigger a fish is, 

the more constant voltage lines it can span, and the higher the potential difference it 

experiences between head and tail.  If it is anticipated that large fish will be encountered, for 

example during broodstock collection, the voltage must be reduced to the minimum required 

to attract them.  If the large voltages typically employed for juvenile surveys are employed 

for large fish then injury may occur. 

 

In juvenile surveys where a variety of fish sizes are caught within the sample, the efficiency 

of capture for the large fish is likely to vary from the efficiency of capture for the fry.  The 

resulting data can be stratified so that population estimates are derived separately for fry and 

for each age class of parr, which takes into account the differences in efficiency. 
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Time of Survey 

 

Juvenile salmonids are known to undergo different migration patterns within a catchment at 

different times of the year.  The reasons and environmental cues for these migrations are not 

thoroughly understood and are known to vary regionally.  Adult fish, both salmonids and 

many non-salmonid species, undertake migrations within a catchment in preparation for 

spawning.  Consequently, if a particular site is to be re-surveyed, then this should be carried 

out at the same time of the year as the original survey, in order to ensure that the spatial 

distribution of fish is not biased by migration.  In general this means electrofishing during the 

summer months, but local variations in fish movement should be taken into account where 

known. Information on the migration of coarse fish species is provided by Lucas et al. 

(1998). 
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4. Survey Design Guidelines 

 
4.1 Precision Requirements for Stock Assessment 
 

It is important to consider the level of accuracy and precision when devising sampling 

strategies.  Precision is associated with the “noise” generated in the sampling procedure due 

to chance and is the degree of consistency among estimates, usually measured by the 

coefficient of variation [CV = standard deviation of the estimates / mean estimate]: when 

there is a high coefficient of variation a greater number of samples will be required.  

Accuracy is a measure of the bias in the results: poor accuracy leads to results which, 

although they may show close consistency with one another, give considerable and consistent 

over- or under-estimation of the true population (Bohlin et al., 1990; Cowx and Fraser, 2003).  

Accuracy is closely related to gear efficiency and gear selectivity within and among 

populations (Bohlin et al., 1990). 

 

A highly reliable estimate can require a large amount of manpower and a large number of 

sampling sites.  Consideration needs to be given to what is an acceptable level of precision in 

a survey in order to ensure sampling effort is not excessive for the questions being asked, nor 

is it insufficient to reliably answer the questions.  Bohlin et al. (1990) produced a rough guide 

to precision levels in fisheries surveys based on three categories, and applicable to fully- and 

semi-quantitative studies. 

 

Class 1: High level of precision.  A population change in time or space by a factor as small as 

1.2 (e.g. 83 ← 100 → 120) has to be detected with about 80% probability when using a 5% 

significance level.  In the case of an independent estimation, this level of precision 

corresponds approximately to a coefficient of variation not larger than about 0.05. 

 

Class 2: Intermediate level of precision.  A population change in time or space by a factor as 

small as 1.5 (e.g. 67 ← 100 → 150) has to be detected with about 80% probability when 

using a 5% significance level.  In the case of an independent estimation, this level of 

precision corresponds approximately to a coefficient of variation not larger than about 0.10. 

 

Class 3: Lower level of precision.  A population change in time or space by a factor as small 

as 2.0 (e.g. 50 ← 100 → 200) has to be detected with about 80% probability when using a 

5% significance level.  In the case of an independent estimation, this level of precision 

corresponds approximately to a coefficient of variation not larger than about 0.2. 

 

For detecting spatial or temporal changes in populations in salmon SAC rivers, precision 

levels 2 or 3 have been deemed acceptable (Cowx and Fraser, 2003). Achieving higher 

precision levels would in any case most likely be an extremely, perhaps unrealistically, time-

consuming process. 

 

In general where a high level of data precision is required, multi-run electrofishings should be 

carried out in preference to single-run electrofishing. Indeed, to determine the number of sites 

needed for a survey as shown below in Box 1, it is essential to have some measure of the 

precision of site density estimates, which cannot be gained from a single pass fishing. 
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4.2 Number of Sites 
 

The basic questions that must be asked when designing a survey are:  

 

 What level of precision is required? - for example, to detect a doubling or halving in 

population over time. 

  Are all areas of the catchment covered? 

 What level of variability is likely? - for example, are similar habitats being surveyed 

upstream and downstream of an outlet pipe? 

 What level of manpower and time is available to carry out the survey?  Whilst an ideal 

survey design may not be possible, any reduction in sampling effort should be recognised 

when analysing the results of the survey. 

 

It is important that the sites selected are representative of the habitats / biomes within the 

catchment. Sites should therefore be taken from throughout the catchment, preferably at 

random. 

 

Detailed guidelines on the number of sites and survey design required to characterise spatial 

variation have been produced by Bohlin et al. (1990) and by Wyatt and Lacey (1994). A 

worked example from Bohlin et al (1990) is given in Box 1 below. 
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Box 1. Sample size for characterising spatial characteristics of a catchment 

 
Data from fully-quantitative sites can be used as a basis for calculating the 
number of sites required to survey a catchment.  These can be from a pilot study 
on the catchment or from a similar catchment.  The following example has been 
reproduced from Bohlin et al. (1990) and is also referred to in Cowx and Fraser 
(2003). 
 
The number of sites to be surveyed is determined from the equation: 
 
 n = S (Cpop

2 + CVi
2) / (S x CV2 + Cpop

2) 
 
where   
Cpop is the spatial variation of population size of the sites sampled expressed as 
the coefficient of variation (standard deviation / mean), 
CVi is the within-sites sampling error expressed as the coefficient of variation 
(standard error / population size Ni) where Ni is the mean population size per 
site, and  
CV is the precision requirement (standard error / mean: as above in section 4.1).  
S is the number of segments, or potential number of sampling units (i.e. sites), 
into which the stream could be divided. A habitat survey of the catchment is 
useful as the size of the target area in relation to the area sampled by each 
replicate is necessary. A pilot study on the catchment or data from similar 
populations can be used to provide CV. 
 
Example: 
In a small trout stream, the target area was divided into S = 92 sections each of 
100m length (sites and potential sites were all assumed to be 100m in length).  A 
random selection of n = 7 sites were used for the pilot study.  In each of these 
sites three-catch removals were carried out (k = 3).  The mean population size of 
these seven sites was 127 and the standard deviation amongst them 86; Cpop is 
therefore 86 / 127 = 0.68.  Zippin or Carle and Strub estimations were used to 
calculate the catch probability P = 0.6 (see section 2.1.1). 
 
Firstly the sampling variance, V, is determined, where P = catch probability and q 
= 1-P: 
(Equation taken from Bohlin et al., 1990). 
 V (Ni) = Ni[ (1-qk) qk ] / [ (1-qk)2 – (kP)2. qk-1 ] 
 V (Ni) = 127 [ (1-0.43) x 0.43] / [ (1-0.43)2 – (3 x 0.6)2 x 0.42 
 V (Ni) = 21.27 
 
The standard error is the root of the variance i.e. √21.27 and the coefficient of 
variation CVi is therefore: 
 CV (Ni) = √ standard error / population size Ni 
 CV (Ni) = √ 21.27 / 127 = 0.036 
 
Finally, setting the precision level of the assessment at Class 2 (CV = 0.10 from 
section 4.1) 
 
 n = S (Cpop

2 + CVi
2) / (S x CV2 + Cpop

2) 
n = 92 (0.682 + 0.0362) / (92 x 0.102 + 0.682) = 30.9 ≈ 31 sites. 

 
If the precision level was Class 1 (CV = 0.05) the sample size would be about 62 
sites and about 11 sites would be required at precision level Class 3 (CV = 0.2). 
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Web-Based Approach  

 

A simpler, web-based approach is available for defining appropriate sample sizes for studies 

of temporal variation within a catchment, or spatial variation between two catchments, which 

may prove more tractable. A small amount of pre-existing information is required, regarding 

the likely mean and standard deviation of the population. 

 

For example, if you wish to know how many sites are required on a single catchment in two 

consecutive years to have an 80% chance of determining whether the population density of 

salmon parr in a catchment has increased or decreased by 50%, it is possible to determine the 

number of sites if you already have an estimate of the mean population density of salmon parr 

in the same catchment (or a catchment that one has reason to believe is similar). Similarly it 

is possible to determine the numbers of sites on two adjacent catchments that are required to 

determine whether a difference in mean fry density of at least 33.33% exists between the two 

catchments in a given year. 

 

To calculate the appropriate sample size for your particular study, the following information 

is required: 

 

1. The power, β, which you demand from the test. The conventional level of power is 0.8, 

indicating a 80% probability of detecting a particular size of change (see Section 4.1). 

2. The probability level, α, at which you accept that an observed difference is genuine. The 

conventional level here is, 5% i.e. p=0.05 

3. The size of the mean you are considering (e.g. mean salmon 1+ density across a number of 

sites. 

4. The size of the standard deviation associated with that mean (easily calculated in Excel). 

The standard deviation is also known as sigma, σ. 

5. The size of difference between two means (e.g. between occasion 1 and occasion 2, or 

between catchment x and catchment y) that you consider important (this is equivalent to 

the “Precision Class” in Section 4.1). 

 

With this information you can use free web-based statistical power calculators to estimate the 

sample sizes (=number of sites) you require. The SFCC recommends using the power 

calculators provided by Russ Lenth of the University of Iowa 

(http://www.stat.uiowa.edu/%7Erlenth/Power/oldversion.html) However, the same principles 

apply to most web-based power calculators. In Box 2  and Box 3 below we work through two 

examples using this website calculator that should enable you to apply the use of power 

calculators to your own situations. The first example (Box 2) considers sample sizes 

appropriate for surveys repeating visits to the same sites, the second example (Box 3) 

considers the calculation of sample sizes appropriate for studies of two independent sets of 

sites.  

 

Further reading: 

For further reading about statistical power, sample sizes and effect sizes see 

http://www.socialresearchmethods.net/kb/power.htm 

For a collection of power and sample size calculators see. 

http://statpages.org/ 

 

http://www.stat.uiowa.edu/~rlenth/Power/oldversion.html
http://www.socialresearchmethods.net/kb/power.htm
http://statpages.org/
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Box 2. Sample size determination for repeated samples studies 

 
For a situation in which you will be comparing one occasion with another 
occasion by conducting two sets of fishings at the same sites (e.g. when seeking 
to detect a change in fish density in a catchment from one year to the next, or 
when conducting before-and-after type studies of management intervention), the 
appropriate statistical analysis is the paired sample t test. 
 
Example of sample size determination for repeated sites 
 
You have a pilot study indicating that salmon 1+ densities on a catchment have a 
mean of 20 per 100m2, and a standard deviation of 8. You want to know how 
many sites you need to fish this year to be able to detect with a power level of 
0.8 (=80% probability) a change in mean population size of 50%. In effect this 
means that you want to know how many sites you have to fish to be able to say 
with confidence that a change in population size from 20 per 100m2 to as low as 
10 per 100m2 or to as high as 30 per 100m2 has occurred. For a study like this in 
which you will use repeated measures at the same sites (e.g. as in the case 
where the same 10 sites are re-fished in a catchment between one year and the 
next) a paired t-test is the appropriate subsequent analysis, so a power 
calculator for a paired t test is required.  
 

Open http://www.stat.uiowa.edu/%7Erlenth/Power/oldversion.html 
Click on “One-sample t test (or paired t)” 
Click Run selection and a graphical window containing moveable sliders 
appears. 
In this window set “sigma” to the standard deviation of your pilot population (in 
this case 8)  
Set “True |mu-mu_0| “to the difference between means we are interested in 
(in this case 20 -10=10) 
Set “power” as near to 0.8 as you can (the program computes power for the 
nearest whole number sample size and so can only very rarely be set to 
exactly 0.8). (Occasionally too many iterations occur when shifting the “power” 
slider, and a warning message appears. If this happens, use the “n” slider to 
adjust the “power” slider to 0.8) 
Ensure that the “Solve for” box is set to n 
Ensure that the “alpha” box is set to 0.05 (this is the p=0.05 significance level) 
Ensure that the “Two-tailed” box is ticked (unless you are certain you are 
dealing with a one-tailed type test). 
The “n” slider now tells you the number of sites you need to fish on occasion 1 
(and re-fish on occasion 2). In this case it is 7 sites. 
 
 
 

 

http://www.stat.uiowa.edu/~rlenth/Power/oldversion.html
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Box 3. Sample size determination for studies involving independent samples 

 
For a situation in which you will be comparing two different sets of sites (for 
example if you were trying to find a difference in performance between two 
adjacent catchments, or a situation in which you are comparing sites upstream 
and downstream of a pollution source) a two-sample t-test is the appropriate 
statistical analysis. 
 
Example of sample size determination for independent sites 
 
You wish to compare the performance of two adjacent catchments in terms of 
salmon fry densities. You have a pilot study of 10 sites in catchment X which 
gave a mean of 60 and a standard deviation of 20 fry per 100m2. You wish to 
know how many sites you have to fish in catchment Y (and how many additional 
sites you may need to fish in catchment X) to be able to detect at the 0.8 power 
level (=80% probability) a difference in population density between the two 
catchments of 33.333%, using the 5% significance level.  
 

Open http://www.stat.uiowa.edu/%7Erlenth/Power/oldversion.html 
Click on “Two-sample t test (pooled of Satterthwaite)” 
Click Run selection and a graphical window containing moveable sliders 
appears 
Set “sigma1” to the standard deviation of your pilot study of catchment X (in 
this case 20) 
Ensure there is a tick in the “equal sigmas” box (unless you have previous 
information about the likely standard deviation in Catchment Y, in which case 
unclick the box and set “sigma2” accordingly) 
Set “Allocation” box to equal 
Ensure that the “Two-tailed” box is ticked (unless you are certain you are 
dealing with a one-tailed type test) 
Set the “Alpha” box at 0.05 
Leave the “Equivalence” box unchecked 
Set “True difference of means” at 60 *33.33s/100 (=20) 
Set “Solve for” box to sample size. 
Adjust the “Power slider until it just exceeds 0.8. 
Read off “n1” and “n2”. In this case they are both 17, indicating that 17 sites 
are required on each catchment. 

 
If this number of sites was regarded as unachievable in practice, what are the 
options available? 
 
1.  Abandon the study 
2.  Lower the level of power you are using. In the example above, if power were 

accepted at 0.5 then only 9 sites on each catchment would be required. 
However by setting the power level at 0.5 you are accepting that even if the 
difference in population size is of the magnitude you are interested in, you will 
only have a 1 in 2 chance of being able to detect it. 

3. Accept that you cannot reliably detect differences at this level of precision with 
current resources, and adjust the level of precision you aim to detect. In the 
example above, changing the magnitude of difference between the two means 
(often called the “effect size”) which you seek to detect from a 33% change to 
a 50% change (ie setting the “True difference of means” box to 60*50/100 (= 
30)) then the number of sites needed with 0.8 power level falls from 17 to 9 per 
catchment. (NB since 10 sites had already been fished on catchment X, it is 
advantageous to set sample sizes per catchment separately. This can be done 
by setting the “Allocation” box to independent. By shifting the “n1” slider so that 

http://www.stat.uiowa.edu/~rlenth/Power/oldversion.html
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4.3 Site Selection 

 

The selection of a site has a critical role in the nature of the results that can be derived from a 

survey.  Each site should be chosen in relation to the question that a particular survey is 

trying to answer.  Site selection should be on the basis of choosing a site on a macro scale 

within a catchment and also on a much smaller scale with respect to the physical boundaries 

of a site within a section of river.  

 

4.3.1 Site Selection Across a Catchment 

 

The primary selection of a given site should be dependent upon its ability to help answer the 

question being asked by the survey.  However, a survey of a particular site should only take 

place when health and safety issues have been fully considered.  In addition, the ease and 

amount of time required to access a site need to be evaluated. 

 

To survey smolt output or juvenile production across a catchment, performing and analysing 

a habitat survey first will allow the site selection to be stratified so that representative sites of 

similar types of habitat can be chosen on the catchment.  A habitat survey will also help in 

the interpretation of electrofishing results from a survey, in terms of the placement of 

obstructions and other habitat features that may be influencing the fish numbers.  The number 

of sites surveyed can be chosen to reflect the predominance of each habitat type.  In addition 

to surveying habitat types, landuse and geology must also be taken into account.  

 

For surveys that are trying to estimate trends in fish populations over time, it is essential that 

all habitats are surveyed and not just those that are perceived as being optimum.  Sites that 

have the perceived optimum habitat characteristics often do not reflect changes in the overall 

population of fish within a catchment, as they will be preferentially used whether stock 

numbers are high or low.  Often the more marginal habitat types will provide an indication of 

the status of a stock, as they tend to react first, both positively and negatively, to population 

change.  Marginal habitats are only likely to be used when there are more fish than can 

occupy the prime habitat.  To examine changes in population over time it is best to use paired 

observations, i.e. to survey the same sites in year two as were surveyed in year one (e.g. see 

Example 2 in Bohlin (1990). 

 

In trying to estimate impact assessments, it is necessary to reduce the number of variables 

affecting fish numbers down to the factor causing the impact.  To this end surveys should be 

stratified so that the habitats surveyed above and below a given impact are as similar as 

possible. 

 

4.3.2 Site Selection Within a Section of River 

 

Size of Site 

 

The size of a given site should reflect the range of micro-habitats found within the section of 

river that is to be surveyed.  If the site chosen is too small the survey will not be 

representative of the fish population, especially if the target species is a shoaling species, 

such as roach or rudd, and not uniformly distributed.  Misrepresentation may be due to all the 

potential micro-habitats not being sampled, or from disturbance to the fish in the site altering 

their catchability.  Conversely if a site is too large then the manpower required to survey the 

site will be too great.  
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The British Standard for electrofishing (Anon, 2003) and the Conserving Natura 2000 Rivers 

policy for Atlantic salmon (Cowx and Fraser, 2003) state that the length of river to be 

sampled for quantitative electrofishing should be at least 10 times the river width, from a 

minimum length of 20 metres to a maximum length of 100 metres, i.e. for rivers up to 10 

metres in width.  The British Standard states that “In small wadeable rivers with high 

densities of small fish (which is often the case in wide salmon spawning streams) a smaller 

length (than the 10 times width) may be sufficient.  As a rough guidance it is enough to catch 

200 fish, but the total sampled area should be at least 100 m
2
.”   

 

Wherever possible these standards should be followed, and especially for sampling 

undertaken for rigorous surveys such as EIAs (Fisheries (Electricity) Committee, 2007).  In 

rivers larger than 15 metres  wide a number of smaller sample areas totalling at least 1000 m
2 

can be surveyed (Cowx and Fraser, 2003). 

 

However, salmonid fish densities in Scottish waters can be very high, increasing the time 

spent electrofishing a site and leading to potential problems with fish holding during 

processing.  For quantitative sampling in Scottish waters up to 10 metres in width, the SFCC 

suggests that a minimum length of six times the average width of the river, with an absolute 

minimum length of 20 metres and maximum of 100 metres, should be adopted where the 

resources to survey larger sites are considered excessive.  In practical terms, for rivers up to 

10 metres wide, aim for a site between 100 and 200 m
2
 and ensure that the site encompasses 

the range of habitats available for the fish species. 

 

For rivers greater than 10 metres in width, depending on the level of data precision required, 

it may be worth considering timed electrofishing rather than quantitative surveys, or the other 

possible methods suggested in the SFCC’s “Large Waterbody Fish Monitoring Techniques”. 

 

Upstream and Downstream Limits of a Site 

 

The up- and downstream limits of a site should be chosen so as to minimise the disturbance 

of fish within the site, making use of natural breaks in the habitat features or natural 

obstacles.  For example, placing a stop net at the top of a riffle will help to mask the 

disturbance as it is installed, whereas placing a net mid-way through a glide will be a more 

obvious disturbance, causing fish to scatter and leading to an unknown bias in the results.  If 

a net is not being used in a survey then the upstream limit of a site should be a small obstacle 

to the movement of juvenile fish, such as a cascade. Note that if these features are atypical of 

the habitat found within a section of river, the results from the survey may be skewed due to 

abnormal fish densities. 

 

Safe access from the banks in the vicinity of the site must also be considered for operators 

carrying equipment. 

 

Use of Stop Nets 

 

It has already been mentioned in Section 2.1.1 that fully quantitative sampling depends upon 

the assumption that a survey site is “closed” to fish immigration and emigration to allow 

reliable depletions to be carried out on the isolated population.  This is commonly achieved 

by using stop nets to create an effective seal against the bed and banks for the duration of the 

sampling.  It may be possible to omit stop nets where there are natural obstacles to fish 
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movement present (e.g. small cascades or riffles less than 5cm deep), or where the target fish 

species have limited mobility or are likely to seek the available cover, such as coarse fish fry, 

bullheads, stone loach, juvenile salmonids or eels.  If stop nets are not used, the method of 

working is very important to minimise fish being chased out of or attracted in to the sample 

area. 

 

For quantitative surveys and any single-run surveys which may be calibrated against them the 

use of stop nets is strongly recommended.  Where the purpose of the survey is to obtain 

minimum densities directly from the number of fish caught, stop nets are not necessary.  

Similarly, timed surveys determining catch per unit of effort do not require stop nets. 

 

When stop nets are employed they should be carried along the bank and then installed with 

the least disturbance to the survey site, installing the upstream net first if there are not 

sufficient personnel to install both nets at the same time.  Natural features of the channel such 

as shallow riffles or slow flowing water should be used so that the nets remain in position.  

Existing bankside features such as trees or fence posts can be used to secure the topline and 

instream boulders can be used as additional weighting along the base of the net.  Wooden 

pegs are preferred over metal stakes as an alternative to secure the net to the bank, especially 

in urban areas where underground utility cables may be present. 

 

 

4.4 Staff Selection 

 

A typical electrofishing team consists of one team leader and at least one other experienced 

member of staff.  However, this should be seen as the minimum requirement and is only 

acceptable if certain health and safety conditions are met.  It is advisable that an 

electrofishing team consists of three people if a single anode is being used and upwards of 

five people if two or more anodes are being employed.  

 

Not more than one inexperienced person should form part of an electrofishing team.  For the 

purpose of the SFCC protocol an inexperienced person is one who has no prior experience of 

electrofishing and who must pass the SFCC / SVQ Level 2 course to understand the 

principles of electrofishing and gain subsequent practical experience to become qualified.  

Personnel with prior experience of electrofishing within other organisations should be 

familiarised with the SFCC protocol, including the SVQ Level 2 course manual, in order to 

highlight any differences from previous techniques.   

 

Each member of an electrofishing team should be aware of the purpose of the survey and the 

role they are playing.  
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5. Site Data Collection 

 
5.1 Site Recording   

 

The following information on the site and survey should be recorded before starting to 

electrofish. 

 

Easting  
Full six figure metre resolution easting of the electrofishing site derived from a 1:50,000 or 

1:25,000 scale Ordnance Survey map or GPS. (See Figure 5.1). 

 

Northing  
Full six figure metre resolution northing of the electrofishing site derived from a 1:50,000 or 

1:25,000 scale Ordnance Survey map or GPS. (See Figure 5.1). 

 

Hand-held GPS units are useful for determining site location when there are few 

distinguishing landscape features.  GPS accuracy should be checked at known map locations. 

 

Site code 
A combination of letters and numbers that give a unique ID to the electrofishing stretch.   

 

A combination of letters to denote hierarchical location of the electrofishing site on a river 

system and numbers to denote the order of the site on a given tributary is suggested. It is 

recommended that only alphanumeric characters are used, that underscore is used rather than 

spaces and that leading zeros for numbers less than 9 are included.  

 

For example, the fifth electrofishing site on the Allan Water of the Forth system might be 

given a site code FAW05. For sites where only timed fishing is done the stretch might be 

identified with an additional ‘T’ in the code, e.g. FAW05t or t_FAW05 

 

Altitude 
Record the approximate altitude in metres of the survey site, from the Ordnance Survey map. 

 

River 
Record a description of the location of the survey site on the river system.   

For example, a site surveyed on the Allan Water of the Forth system might be described as 

‘Allan Water, River Forth.’ 

 

Site situation 
Record the precise location of the site with respect to fixed points.   

For example, ‘From waterfall 60 metres below road bridge to fence 10 metres below road 

bridge’. 

 

Access/permissions 
Record the names of all the proprietors (and/or their representative) of the survey site.  

Record phone numbers and addresses if possible. 

 

Date 
Record the day, month and year of survey. 

S
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  Ordnance Survey British National Grid 

 

Co-ordinates are given as the number of metres east and north from the point of origin of the 

Ordnance Survey British National Grid. (This point 0 0 is to the south-west of the Scilly Isles.) 

The National Grid is divided into 100 kilometre squares, each of which can be represented by 

two letters. Each 100 kilometre square is further sub-divided into 10 and 1 kilometre squares. 

The smallest squares on a 1:50,000 or 1:25,000 map are 1 kilometre (or 1000 metres). 

Calibrations around the edge of 1:25,000 maps divide the 1 kilometre square into 10 sections of 

100 metres.  

 

Co-ordinates can be given either as a combination of the 100 kilometre square letters with 

numbers, or as full numbers. Full number co-ordinates are always shown at the corners of 

Ordnance Survey maps and 100 kilometre letters are shown at the corners of each 100 kilometre 

square. For the purposes of electrofishing survey grid references, the full number co-ordinates 

are required. 

 

 

 
Example:  

The map corner co-ordinates are Easting: 320000 and Northing: 620000.  

The point lies within the 1 kilometre square Easting: 321000 and Northing: 621000. 

The map calibrations indicate that the point is 800 metres east of 321000 and  

                                                                       800 metres north of 621000.  

The full grid co-ordinate of the point is therefore 321800  621800 

(Easting: 321000 + 800 = 321800  Northing: 621000 + 800 = 621800)  

 

Important: 

Take care when calculating grid references if there are several 100 kilometre squares on the 

map. The first number for the easting or northing of the required point may then be different 

from that at the bottom left hand corner of the map.  
 

 

Figure 5.1  Reading grid references  
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Type of fishing 
Record whether the fishing is a Quantitative or Timed survey. 

 

Quantitative surveys:  

Record the total Number of Runs and the Run Number for the current recording sheet. 

 

Timed surveys:  

Time Fished  
Record the length of time  in minutes for which timed fishing was carried out.  

 

Direction Fished  

Record whether timed fishing was carried out in an Upstream (US) or Downstream (DS) 

direction.  

 

Instream Cover 
Specify the general amount of instream cover for salmonids aged one year or older within the 

site.  Select ONE of the following categories: 

 

 None  - No cover: Stream bed composed entirely of fine uniform particles 

    (silt, sand, gravel, pebbles) or continuous hard surfaces 

    (bedrock, concrete). 

 

 Poor  - Little cover: Stream bed composed predominantly of fine to medium 

    particles (gravel, pebbles and cobbles), little or no cover 

    from aquatic vegetation. 

 

 Moderate  - Moderate cover: Stream composed of a mix of particle sizes (gravel to 

    boulders) and/or with some areas of Good cover 

    substrate (pebbles, cobbles and boulders), which may or 

    may not have some aquatic vegetation cover. 

 

 Good  - Good cover: Stream composed mainly of medium to large size 

    substrate (pebbles, cobbles and boulders) and/or with 

    some aquatic vegetation cover. 

 

 Excellent  - Excellent cover:  Stream composed predominantly of large size substrate 

    (cobbles and boulders) and/or with extensive aquatic 

    vegetation cover. 

 

Instream Cover MUST be recorded prior to electrofishing so that the numbers of fish caught 

do not influence or bias the choice of instream cover category. Note that this is a subjective 

assessment of instream cover for fish, and that quantitative assessments are carried out at a 

later stage (Section 5.3.3 Instream characteristics). Do not wade in the river to determine 

instream cover as this could disturb fish and influence the electrofishing results. 

 

Target Species 

Record the species which is the survey target. Circle ‘None’ if there is no particular target.   
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5.2 Fish Recording  

 

There are several ways of recording information on fish caught at the site, depending on the 

fishing method used and the species of interest. Fish and habitat recording sheets are given in 

Appendix 3. Where salmonids are the target of the investigation, record any information 

about other species on the Presence/Absence sheet or on the 1mm Other Species sheet if 

more detailed recording is required.  

 

a.  1mm salmonid recording  
Salmon and trout recording for either a single quantitative run or a timed fishing.  

Record the number of fish caught in each 1mm length class using tally marks.   

Salmon and trout  and each run must be recorded separately in the columns provided.   

Recording fork length to 1mm intervals is the preferred option for SFCC surveys and 

conforms to the British Standard for electrofishing. 

 

b.  1mm other species recording 

Other species recording (up to two species per sheet), when fish are caught and measured, 

for either a single quantitative run or a timed fishing.  

Record the species names(s) at the top of each length/number column. 

Record the number of fish caught in each 1mm length class using tally marks.   

 

c. 5mm salmonid recording  
Record the number of fish caught in each 5mm length class using tally marks.   

Salmon and trout and each run must be recorded separately in the columns provided. 

 

c.  Individual fish recording  
Salmonid and other species recording, when more detailed information is required. 

Record the species, length and where required the weight of individual fish caught. 

Fish in each run must be recorded separately.     

 

d.  Presence/absence recording  
Salmonid or other species recording, when fish are not caught and measured. 

For salmonids, tick the appropriate boxes for each age class present. 

For other species, record in the appropriate boxes either the number or a tick for each 

species when present. 

 

Number of missed fish 

Record how many target fish, seen to be affected by the electrofishing, were missed. 

 

Record any scales taken from the fish in Scales boxes. 

Record any notes about the site or fishing in Site Notes boxes. Include information about any 

fish mortalities during the electrofishing survey.  

 

For administrative purposes, record which other sheets have been used for the survey and 

when the survey information was entered into the SFCC database. Circle ‘Yes’ or ‘No’ as 

appropriate for each associated sheet used: Sal sheet = 1mm / 5mm Salmonid, OS sheet = 

1mm Other Species or Presence/Absence, IF sheet = Individual Fish, Hab sheet = General, 

Transect or Timed Habitat recording. 
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5.2.1 Ageing Fish Groups 
 

Length Frequencies 
 

Where sufficient fish have been sampled at a single site and plots are made of the number of 

fish caught of each fork length, the 0+ (fry) and older age groups (parr) of both salmon and 

trout are usually indicated by two or three overlapping, dome-shaped curves.  In most cases, 

the left hand curve, representing the fry, will contain the largest number of fish, with 

progressive mortality and emigration reducing the numbers in the older age classes.  Habitat 

suitability at the site or variations in year class strength could account for circumstances 

where the fry curve is not the largest. 

 

Scale samples should be taken in order to confidently attribute fish to age classes by the use 

of “break points”, the length at which there is a change from one age class to the next. 

 

If scale samples have not been taken to confirm age break points, the break between adjacent 

age classes can be taken as midway between the overlapping tails of the 0+ and 1+ curves.  

Often 2+ and older fish are too few to form age groups easily identifiable by eye and they 

will form an extended tail to the right of the 1+ age class.  Data from several sites of similar 

characteristics and growth rates can be combined in order to make break points more 

apparent when the numbers of fish caught at the individual sites is small. 

 

Scale Sampling 
 

Scales should be taken from fish at the same time as fork measurements to avoid excessive 

handling.  For small salmonid fish the blade of a knife (not so sharp as to risk cutting the 

fish’s flesh) is used to gently scrape a few scales from the flank of the fish, slightly behind 

the dorsal fin and above the lateral line.  Care should be taken to remove mucus and scales 

from only a small area.  Scales are transferred into a paper envelope labelled with the date, 

site code, species and fork length of the fish and allowed to dry before imprinting between 

plastic sheets or being directly viewed under low-power microscopy. 

 

Usually the scales from coregonid species are taken on the ventral side, just in front of the 

anal fin.  On cyprinids, pike and perch the scale samples are taken just below the lateral line, 

behind the pelvic fin. 

 

As general guidance, scales should be taken from at least two fish from the middle of each 

clear age peak, except perhaps the 0+ peak if the correct identification of this is not in doubt. 

Away from the clear age peaks, scales should be taken from at least one fish every 5mm. 

Overlaps in age classes become more likely with larger, older fish and therefore scales should 

be taken from all fish from the peak of the 2+ age class upwards. 

 

When reading the scales, winter and summer zones are recognised by alternating groupings 

of growth rings (circuli); the spaces between circuli decrease during winter when growth 

slows, producing a darker band of rings, and spaces increase during periods of summer 

growth, resulting in a contrasting lighter area of scale.In addition to ageing fish, scales can be 

used to calculate growth rates and to make back calculations of fish size at a particular age.  

Guidance on scale reading is available for salmon in Anon. (1992), for sea trout in Elliott and 

Chambers (1996) and for non-salmonids in Steinmetz and Muller (1991).   
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5.3 Habitat Recording 

 

Choose between carrying out a General Habitat survey or a Transect Habitat survey.  

Recording methods for each are given in Figures 5.2 and 5.3, respectively.  The variables 

recorded for general surveys and transect surveys are virtually identical, except that they are 

recorded in different spatial units.  

 

 
Figure 5.2 General survey  

 

For the General survey method, habitat characteristics are assessed for the survey site as a 

whole, between the upstream transect (A) and the downstream transect (J).  Users have the 

choice of taking up to 10 wet width, bed width and bank width measurements, to obtain a 

mean value for these parameters.  Width measurements must be taken at the upstream and 

downstream ends of the site and at equal intervals between these points.  Fewer than 10 

widths may be sufficient where the widths remain relatively uniform. 

 

 

Figure 5.3 Transect survey  

 

For the Transect survey method, the survey site is divided by up to 10 transects at equally 

spaced intervals between (and including) the upstream (T1) and downstream (T10) ends of 

the site.  The habitat characteristics are then assessed for each area between the transects. 
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Sites of fairly uniform width may be surveyed with fewer than 10 transects, but they must be 

evenly spaced.  Wet width, bed width and bank width must be taken at each transect. 

 

The general survey method is less detailed and quicker to perform than the transect survey, 

and is therefore most applicable to catchment-wide electrofishing studies. The transect 

method is more relevant to a detailed study of changes over time at a site, for instance 

determining if an artificial feature has altered the habitat quality and fish numbers since its 

introduction.  

 

For timed fishing, habitat information can be recorded in a similar way to the general survey 

method. However, since a timed ‘site’ may involve fishing in several areas rather than within 

a single stretch, note that there are slight differences in the definitions of some variables. In 

general, variable values are determined with reference to the fished areas only. 

 

  

5.3.1 General Definitions 

 

LEFT and RIGHT banks are determined when facing DOWNSTREAM.  

 

River Bed: The part of the river channel submerged during low and medium flows and 

including any side or point bars covered during high and spate flows.  

 

Banktop: The point at which the river spills on to the flood plain, usually marked by a distinct 

break in slope.  Where no distinct break in slope occurs the banktop is defined as the winter 

flood level, often marked by a trash line.  If the land on either side of the river is of different 

heights, extrapolate level with the height of the lower banktop to find the corresponding point 

on the other bank. 

 

Bankface: The exposed land area between the water boundary and the banktop.  The amount 

of bankface will vary with flow height.  At low flows where river bed is exposed, the 

bankface is the land area between the bed boundary and the banktop, i.e. Do not include point 

or side bars as part of the bankface. 

 

 
 
Figure 5.4  Banktop and Bankface 
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5.3.2 Site Dimensions 

 

All measurements for lengths and widths are in metres and are recorded to the nearest 0.1m.  

Depths are recorded in centimetres. For timed fishings on wider or deeper waters, 

measurement of lengths and widths may not be possible and estimates or averages are 

recorded. 

 

Site Length 

Record the length of the site, measured along the midline of the river and 

following any curves, to the nearest 0.1 metres.  
 

Widths: The three width parameters are taken at right angles to the midline of the 

river, and measured to the nearest 0.1m. 
 

Wet Width 
Record the width across the wetted part of the river channel, including any wetted areas 

beneath overhanging banks and excluding any exposed bed or bars. 

 

Bed Width 
Record the width of the river bed between the bottom of the two bank faces, including any 

exposed bed or bars, and the bed beneath overhanging banks. 

 

Bank Width 
Record the width between the two bank tops.  If the banks are of uneven height this is taken 

level with the banktop of the lower bank. 

 

Depths 

Depth measurements are recorded in different ways for the general habitat survey and the 

transect habitat survey. 

 

General habitat survey - Record the percentage of the survey stretch in each of the following 

six depth categories: <10, 11-20, 21-30, 31-40, 41-50 and >50 centimetres.  Accurately 

estimating depth by eye is notoriously difficult.  Always use a depth measuring stick to 

‘calibrate’ your visual estimates before recording overall percentages. 

 

Transect habitat survey - At each transect (Figure 5.3, T1-T10) record five precise depth 

measurements in centimetres using a measuring stick, from the left edge of the stream (LE), 

at quarterly intervals across the stream up to and including the right edge (RE).  These 

measurements give a general profile of the river bed. 

 

5.3.2.1 Additional Site Dimensions specific to Timed Surveys 

 

Channel fished 
Record representative Wet, Bed and Bank widths across the area fished. In addition record 

the percentage of the channel wet width which was fished. 

 

Banks fished 
Record whether the fishing included water adjacent to the Left, Right, Both or Neither bank. 
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5.3.3 Instream Characteristics 

 

Unless otherwise specified all values are recorded as percentages. Again for timed fishing, 

values are determined from within the fished areas only. 

 

Substrate type  
Record the percentages of the survey stretch or transect section for each of the following 

substrate types.  Definition sizes are always as measured along the longest axis: 

 

 HO  - High organic:  Very fine organic matter, include peat substrate and thick leaf 

   cover on stream bed in this category. 

 

 SI  - Silt:   Fine, sticky, mostly inorganic material,  

    individual particles invisible. 

 

 SA  - Sand:   Fine, inorganic particles,  

    <2mm diameter, individual particles visible. 

 

 GR  - Gravel:   Inorganic particles 2-16mm diameter. 

 

 PE  - Pebble:   Inorganic particles 16-64mm diameter. 

 

 CO  - Cobble:   Inorganic particles 64-256mm diameter. 

 

 BO  - Boulder:   Inorganic particles >256mm diameter. 

 

 BE  - Bedrock:   Continuous rock surface. 

 

 OB  - Obscured:   Wood, sheets of iron, barrels etc. that obscure the river bed and 

   that cannot be moved for inspection. Include the percentage of 

    substrate that cannot be seen because of water depth or colour. 

 

Always record substrate from the point of view of cover for fish, not spawning suitability.  

Substrate estimates should therefore specifically refer to the substrate on the bed surface and 

the first few centimetres below it (i.e. the part of the bed matrix available for use by 

juveniles), and not to bed composition at depth. 

 

Instream vegetation  
Record the percentage of the entire survey stretch stream bed covered by instream vegetation.  

Include all types of instream vegetation (including algae) that provide cover for fish.  A thin 

layer of algae/mosses that just covers the surface of rocks does not count as cover in this case. 

 

Silted? 
Record whether the survey stretch stream bed is covered by a thin layer of silt (Y/N)?  This 

does not refer to silt in the stream bed matrix but rather to silt covering the surface of the bed.  

Silted streams typically indicate disturbance in the associated catchment area (e.g. forestry 

and agricultural operations). 
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Substrate 
Select ONE category from EACH of the two variables: 

 Stable / Unstable - All streambeds are to some extent unstable. This variable is used to 

identify stretches where stream mobility is extreme and where one might expect the entire 

bed to move during floods. This is often indicated by braided channels and large bars of 

loose gravel and cobbles washed on to the banks. 

 

 Compacted / Partly / Uncompacted - Evaluate compaction by digging into the stream 

bed with your feet.  If you are able to move the bed around, record it as uncompacted.  

Only describe the bed as compacted if it is obviously cemented by fine particles and you 

find it very difficult or impossible to move with your feet.  A fully compacted stream bed 

is unlikely to be unstable.  Define a bed as partly compacted if it contains both 

uncompacted and obviously compacted patches.  Bedrock, which cannot be moved due to 

its nature and size, is never described as compacted. 

 

Substrate Notes 
Record any comments about the substrate in the survey site. 

 

Flow types 
Record the percentages in the survey site or transect section for each flow type: 

 SM  - Still marginal:  <10cm deep, water still or eddying,  

   no waves form behind a 2-3 cm wide rule placed in the current,  

   smooth surface appearance, water flow is silent. 

 

 DP  - Deep pool:   ≥30 cm deep, water flow slow, eddying,  

   no waves form behind a 2-3 cm wide rule placed in the current,  

   smooth surface appearance, water flow is silent. 

 

 SP  - Shallow pool:  <30cm deep, water flow slow, eddying,  

   no waves form behind a 2-3 cm wide rule placed in the current,  

   smooth surface appearance, water flow is silent. 

 

 DG  - Deep glide:   ≥30 cm deep, water flow moderate/fast;  

   waves form behind a 2-3 cm wide rule placed in the current,  

   smooth surface appearance, water flow is silent. 

 

 SG  - Shallow glide:  <30 cm deep, water flow moderate/fast;  

   waves form behind a 2-3 cm wide rule is placed in the current,  

   smooth surface appearance, water flow is silent. 

 

 RU  - Run:    water flow fast,  

   unbroken standing waves at surface; water flow is silent. 
 

 RI  - Riffle:  water flow fast,  

   broken standing waves at surface; water flow is audible. 
 

 TO  - Torrent:   white water, water flow noisy,  

   difficult to distinguish substrate, associated with steep gradient. 

 

Classification into different flow types involves depth estimates, which can be notoriously 

difficult to judge by eye.  Always use a gauging stick to ‘calibrate’ your visual estimates. 
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Flow Speed 
An optional estimate of water speed in metres per second (m/s) can be recorded. Record the 

method used under Flow Notes, e.g. equipment used, whether surface or below surface 

estimate etc.  

 

Flow Notes 
Record any comments about the flow in the survey site. 

 

 

5.3.4 Riparian Features 

 

Recording riparian features is optional for timed electrofishing surveys, but recommended to 

aid interpretation of the data. Where recorded, values are determined from the banks adjacent 

to the areas fished. 

 

Note: LEFT and RIGHT banks are determined when facing DOWNSTREAM. 

 

Unless otherwise specified all values are recorded as percentages. 

 

Bankside cover 
For each bank, record the percentage of bank length in the survey site or transect section in 

the following categories:  

 UC  - Undercut:  Cover provided from undercut banks. 

 DR  - Draped:  Cover from vegetation rooted on the river bank and draping on to the 

    water surface. 

 BA  - Bare:  No cover for fish or fish cannot get to the cover due to lack of water. 

 MA - Marginal:  Cover provided by plants rooted in the stream bed. Exclude fully 

  aquatic vegetation from this category. 

 RT - Roots:  Cover provided by the exposed roots of trees or shrubs. 

 RK - Rocks:  Cover provided by rocks forming part of the bank.  Do NOT confuse 

  with instream cover provided by the bed substrate. 

 OTH - Other:  Cover provided by any other bankside features. 

 

Banks can have more than one class of cover at the same place, e.g. they may be both 

undercut and draped.  In these cases the total percentage for bankside cover (sum of 

percentages in all categories) can exceed 100%.  However, a bank cannot be 100% bare and 

provide cover (i.e. all other categories in this case must be zero).  

 

Important: Here ‘cover’ means physical cover for fish, not just secondary cover related to 

shading of the stream bed.  It is often difficult to determine whether draped vegetation and 

undercut banks are sufficiently deep to provide cover for fish.  The extent of these features 

and the depth of water beneath them should always be probed using a stick before recording 

them as providing fish cover. 

 

Total Fish cover 
For each bank record the percentage of the survey bank length that provides cover for fish.  

This is a simpler measurement than ‘Bankside cover’ above, providing the same information 

in a more condensed form.  The estimate can never exceed 100%.  
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As above, ‘cover’ means physical cover for fish, not just secondary cover related to shading 

of the stream bed, and the true extent of the cover should be assessed by probing. 

 

Bankface vegetation 
For each bank, record the predominant vegetation structure on each bank face.  Vegetation 

must be rooted on the bank face and/or overhanging the bank face.  Select ONE of the 

following categories: 

 Bare  - Predominantly bare ground (or buildings/concrete), <50% vegetation cover. 

 Uniform  - Predominantly one vegetation type, but lacking scrub or trees. 

 Simple  - Predominantly 2-3 vegetation types, with or without scrub or trees, but 

  including tall or short herbs (e.g. grass and nettles etc.). 

 Complex  - Four or more vegetation types which must include scrub or trees. 

 

Important: In this variable, “vegetation types” does not mean different species.  Reference 

should be made primarily to structural complexity (e.g. short grasses vs. long grasses/nettles 

vs. shrubs vs. taller trees). 

 

Banktop vegetation 
For each bank, record the predominant vegetation structure within 5 metres of the banktop.  

Select ONE of the following categories: 

 Bare  - Predominantly bare ground (or buildings/concrete), <50% vegetation cover. 

 Uniform  - Predominantly one vegetation type, but lacking scrub or trees. 

 Simple  - Predominantly 2-3 vegetation types, with or without scrub or trees, but 

  including tall or short herbs (e.g. grass and nettles etc.). 

 Complex  - Four or more vegetation types which must include scrub or trees. 

 

Important: In this variable, as above, “vegetation types” does not mean different species.  

Reference should be made primarily to structural complexity (e.g. short grasses vs. long 

grasses/nettles vs. shrubs vs. taller trees). 

 

Overhanging boughs 
For each bank record the percentage of survey bank length where there are branches from 

trees and shrubs rooted in the riparian zone overhanging the survey stretch.  Overhanging 

boughs must be >0% if ‘Canopy cover’ (below) is >0%.  Examples are shown in Figure 5.5. 

 

Canopy cover  

Estimate the percentage of the survey stretch wetted area covered by overhanging branches.  

Canopy cover must be > 0% if ‘Overhanging boughs’ (above) is >0%.  Examples are shown 

in Figure 5.5. 

 

Bankside Notes 

Record any comments about the bankside characteristics of the survey site. 
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B 

A 

C 

Transect I 

Transect II 

Flow 

A’ 

B’ 

C’ 

Flow 

D 

D’ 

Canopy Cover:   Percentage of survey stretch wetted area covered by tree and shrub  

canopies.  

 

In the examples given above: 

 

Canopy cover (%) = ((A + B + C) / (Total area between Transect I and II))* 100 

 

When leaves are not present on trees and shrubs, determine canopy cover by taking an outline around 

overhanging tree branches (D). 

 

Overhanging Boughs: Percentage of survey bank length with overhanging tree and shrub  

branches.  

 

In the examples given above: 

 

Left bank (%) = (C’ / Bank length between Transect I and II) * 100 

Right bank (%) = ((A’ + B’) / Bank length between Transect I and II) * 100 

 

When leaves are not present on trees and shrubs, determine the length of the bank with overhanging 

boughs (length D’) based on an outline around the branches. 

 
 

Figure 5.5  Overhanging boughs and Canopy cover. 
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Landuse 

Record the most important general landuse types within 50 metres of the banktop.  Select NO 

MORE THAN TWO of the following categories:  

 

 AR  - Arable  

 BL  - Broadleaf/mixed woodland  

 CP  - Conifer plantations 

 FW  - Felled woodland  

 GA  - Garden 

 IG  - Improved/semi-improved grass  

 IN  - Industrial  

 MH  - Moorland/heath  

 NC  - Natural/semi-natural conifers 

 OR  - Orchard 

 OW  - Open water  

 RD  - Road  

 RP  - Rough pasture  

 RS  - Rock and scree  

 SC  - Scrub, including brambles, woody shrubs, gorse 

 SU  - Suburban/urban development  

 TH  - Tall herbs/rank vegetation, including hogweed, tall thistles and nettles, and  

herbs greater than waist high  

 TL  - Tilled land  

 WL  - Wetland  

 

 

5.4 Survey Methods and Conditions 

 

Recording other general information is compulsory for quantitative and timed electrofishing 

surveys and optional for qualitative (presence/absence) electrofishing surveys.  

 

Team leader 
Record the full name of the surveyor.  Always use the surname to avoid future confusion. 

 

Number of staff 
Record the total number of staff who formed the team in the water actively carrying out the 

electrofishing.  Do not include assistants who carried out additional duties but did not fish.   

 

Survey Purpose 

Record the purpose of the survey. Circle ONE of the following categories: 

 Inv  – Investigative 

 M  – Monitoring  

 MSt  – Monitoring Stocking 

 C – Contract (other than SAC or WFD) 

 SAC  – Special Area of Conservation work  

 WFD – Water Framework Directive work 

 FI  – Fry Index  

 Oth  – Other purpose. Give details in survey Purpose Notes 
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Purpose Notes 

Record any comments on the survey purpose, particularly where ‘Oth’ has been selected. If 

more than one of the Survey Purpose categories is applicable, circle the main category and 

add information to the Purpose Notes. 

 

Equipment type 
Record whether a generator (GEN) or backpack (BACK) was used, and the Manufacturer 

and Model.  Where more than one set of equipment is owned distinguish between the sets. 

 

Number and size of anodes 

Record the number of anodes used (No. anodes) and the diameter in centimetres of the anode 

ring(s) (Ring diam.). 

 

Voltage 
Record the voltage (Volts) used under electrofishing load.  This varies during electrofishing; 

an approximate value is sufficient. 

 

Amperage 
Record the current (Amps) used.  This varies during electrofishing; an approximate value is 

sufficient.  Also record whether the current used was Smooth DC (SMOOTH) or Pulsed DC 

(PULSED). 

 

Stop net 
Record whether stop nets were used for the electrofishing.  Circle ONE of the following:  

 UP  - Stop nets were used at the upstream boundary only  

 DO  - Stop nets were used at the downstream boundary only 

 BO  - Stop nets were used at both boundaries 

 NO  - No stop nets were used  

 

If a natural obstacle was used in place of stop nets it can be described in the Survey Notes.  

 

Capture nets  

Record the nets used to catch the fish. Circle ONE of the following: 

 HAND    - hand/dip nets 

 BAN   - banner nets 

 OTH  - other fish capture nets (e.g. hard scoops, modified landing nets)  

 COM  - combination of net types    

 

If an additional net is used solely to transfer fish from the capture net, but not used to catch 

fish, it should not be recorded as a capture net.  

 

Effective fishing? 
Record whether in your opinion electrofishing was effective (Y/N).  An ineffective 

electrofishing event is one where more than occasional fish are seen to escape. 

 

Conductivity 
Record the water conductivity as measured in the field at the time of electrofishing (µScm

-1
).   
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Temperature 

Record the water temperature as measured in the field at the time of electrofishing (°C). 

 

Time 
Record the time at which the water temperature measurement was taken (24 hour clock). 

 

Water Level  
Record the water level at the time of survey.  Circle ONE of the following: 

 LO  - Low, summer level or below  

 ME  - Medium, slightly higher than summer due to rain but not bursting banks 

 HI  - High, flood condition, bursting banks 

 

NOTE: electrofishing in high flow conditions is at best unreliable for collecting quantitative 

data and the British Standard states that electrofishing shall not be carried out in high flows 

(Anon., 2003). 

 

Water Clarity 

Record the water clarity at the time of survey.  Circle ONE of the following: 

 CLR - Water is clear, and fish are easily visible   

 COL - Water is coloured and stunned fish are difficult to see  

 

Survey Notes 

Record any comments on the survey team, equipment, nets or water conditions. 

 

Salmon Access 
Record whether the site is accessible to salmon. Circle ONE of the following: 

 Y – Yes, salmon can always access the site 

 N – No, salmon can never access the site 

 S – Sometimes. Access is likely to be dependent on adult size or flow conditions 

 ? – Unknown access, for instance if the river downstream of the site has not been 

  examined and insufficient is known about the catchment. 

 

Trout Access 
Record whether the site is accessible to sea trout. Circle ONE of the following: 

 Y – Yes, sea trout can always access the site 

 N – No, sea trout can never access the site 

 S – Sometimes. Access is likely to be dependent on adult size or flow conditions 

 ? – Unknown access, for instance if the river downstream of the site has not been  

examined and insufficient is known about the catchment. 

 

Access Notes 
Record any comments about fish access to the site.  Include notes on the type, height, 

permanence and grid reference for any known obstructions. For sites inaccessible to salmon 

or sea trout, note if the site may be accessible to spawning trout from lochs or rivers 

downstream of the site. 
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Pollution? 
Record whether you are aware that the site electrofished has been affected by pollution from 

a point source (Y/N).  If so, record details in Pollution Notes. 

 

Pollution Notes 
Record comments where pollution has occurred, either in the past or at present. 

 

Stocking? 
Record whether you are aware that there has been any stocking within 1 kilometre upstream 

and/or downstream of the site electrofished at any time in the five years prior to the survey. 

Circle ONE of the following: 

 Y – Yes, stocking has occurred. Record details in Stocking Notes. 

 N – No, stocking had not occurred 

 ? – Unknown whether any stocking has occurred 

 

Salmon stocked? 
Record whether any stocking has been with salmon. Circle ONE of the following: 

 Y – Yes, stocking with salmon has occurred. Record details in Stocking Notes. 

 N – No, stocking with salmon had not occurred 

 ? – Unknown whether salmon stocking has occurred 

 

Trout stocked? 
Record whether any stocking has been with trout. Circle ONE of the following: 

 Y – Yes, stocking with trout has occurred. Record details in Stocking Notes. 

 N – No, stocking with trout had not occurred 

 ? – Unknown whether trout stocking has occurred 

 

NOTE: Stocking? must be ‘Yes’ if either Salmon Stocked? or Trout Stocked? is ‘Yes’. 

 

Stocking Notes 
Record notes if the site has been affected by stocking in the past. Include where possible the 

species stocked, their numbers, origins, stage at stocking, the year stocked and the 

organisation responsible. 

 

Photos  and IDs? 
Record whether photographs were taken of the electrofishing stretch (Y/N).  If ‘Y’, record 

photograph numbers in the space provided.  

 

To record photographs you can mark down photograph numbers displayed on your camera, 

but this can cause considerable confusion when matching up a large number of site 

photographs with a large number of recording sheets. A good alternative is to mark the site 

code and survey date on an A3 size white plastic board using a thick black pen.  The board 

can then be included in site photographs to ensure accurate identification of locations. 

Usually at least one photograph at each end of the site should be taken to clearly identify the 

up- and downstream extent of the site.   
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5.5 Important Recording Rules 

 

 

It is essential that all recording sheets are fully completed for each electrofishing survey 

stretch in order to avoid confusion when the data are analysed.  Three important points should 

be kept in mind in this respect: 

 

1. Never omit to record the easting, northing, site code, altitude, river, site situation, access 

permission and date for the recording stretch.  Without this information it will be 

impossible to enter the data gathered into the SFCC electrofishing database. 

 

2. Always enter the easting, northing, site code and date at the top of each recording sheet 

(fish recording and habitat) in the spaces provided.  This is most important so that 

recording sheets from different electrofishing sites cannot be mixed up. 

 

3. Always distinguish between zero values, variables deliberately not recorded and variables 

that were impossible to record.  The following convention must be used: 

 

 Zero values - With the exception of fish length-frequency data, when the value of a 

given box is zero, write a zero (0) in that box.  Never leave blank and never draw a 

line through the box. 

 

 Variables deliberately not recorded - if you do not wish to record a particular 

variable, draw a diagonal through the relevant box.  Never leave blank. 

 

 Variables that were impossible to record - if you were unable to record a variable 

for a particular reason mark CR (‘Cannot Record’) in the relevant box.  Never leave 

blank or draw a diagonal line through the box. 

 

 All boxes left blank will be interpreted as variables that were not completed by 

mistake. 
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6. Commonly Encountered Species 

 
6.1 Species Identification 

 

Salmonids 
 

The table below lists the distinguishing features used to differentiate the four most commonly 

encountered salmonid species in Scotland, from Wheeler (1998) and Maitland (1972).  

 

Species Distinguishing Features  

 

Salmon  

Salmo salar Tail with narrow wrist and deep fork. 

 Upper jawbone extends back to mid-pupil of the eye. 

 Pectoral fins large and extend to front of dorsal fin. 

 Operculum with less than 3 spots.  

 7 to 8 parr marks. 

 

Trout   

Salmo trutta Tail has thicker wrist (cf salmon) and shallow fork. 

 Upper jawbone extends beyond the eye pupil.  

 Pectoral fins normal. 

 Operculum with more than 3 spots.  

 9 to 10 parr marks.  

 Adipose fin often red or red fringed. 

 

Grayling  

Thymallus thymallus Young grayling often slimmer than salmon or trout. 

 Upper jawbone extends only to front of the eye.  

 Distinctive dorsal fin.  

 10 to 11 parr marks.  

 Juveniles < 8 cm in length have distinctive parr marks. 

 Larger juveniles lose parr marks and become silvery. 

 

Rainbow Trout  

Oncorhynchus mykiss Larger juveniles with distinctive pink/mauve colouration   

 along flank. 

 Upper jawbone extends to rear edge of orbit. 

 Pectoral fins normal.  

 7 to 8 parr marks.  
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Coarse Fish 

 

Keys to aid the identification of other freshwater fish species include those by Maitland and 

Linsell (2006), Pinder and Sutcliffe (2001), Maitland (2004) and Wheeler (1998).  Further 

information on freshwater fish distributions can be found in Davies et al. (2004) or from the 

National Biodiversity Network (https://data.nbn.org.uk/).  See Section 8 for detailed 

references. 

 

It may be necessary, especially with samples of coarse fish fry, to kill and preserve examples 

for closer laboratory examination to aid species identification. 

 

In order to do this the fish should be killed and preserved as soon as possible after capture to 

minimise stress and deterioration. 

 

The following protocol is adapted from that recommended in the EIFAC draft “Guidelines 

for Fish Monitoring in Fresh Waters” (EIFAC a). 

 

1. After capture, place the live fish in water in a white plastic tray and leave in the light 

for ten minutes.  Exposure to light influences the size and appearance of 

melanophores, aiding identification. 

2. After ten minutes light-exposure, transfer the fish into an overdose of a suitable 

anaesthetic to kill them.  They can then be preserved in 4% formaldehyde (10% 

formalin) or Industrial Methylated Spirits.  Formaldehyde is more suitable for long-

term storage. 

 

Before processing, thoroughly rinse off the preservative in accordance with the safety 

regulations. 

 

If you do not recognise a fish and do not have means of preserving it at hand, take 

photographs and release the fish. 

 

 

6.2 Freshwater Mussels 

 

The effect of electrofishing on the freshwater pearl mussel, Margaritifera margaritifera, is 

not known.  However, as mussels cannot show an escape response to the electric field and 

there is the possibility of them being crushed underfoot, electrofishing should not take place 

at sites that are known to contain freshwater mussels.  If mussels are thought to be present 

then the site should be examined prior to the commencement of electrofishing.  Liaise with 

Scottish Natural Heritage locally to determine any areas which should be avoided, or to 

report any previously unknown mussel populations. 
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7. Non-Salmonid Fish Species 

 
To date the guidance produced on electrofishing by the SFCC has primarily been aimed 

towards surveying salmonid fish species.  There has been scope within the SFCC protocols 

for recording “Other species” caught as a by-catch.  However, data collection on other 

species of fish is becoming more important in light of the Water Framework Directive and in 

relation to species of conservation concern such as the eel (Anguilla anguilla), lampreys 

(Lampetra and Petromyzon species), the bullhead (Cottus gobio) and the twaite and allis 

shads (Alosa alosa and A. fallax).  The SFCC electrofishing database is consequently being 

expanded to allow further information on non-salmonid species to be recorded, including 

specific details as to whether they were the target or a by-catch of the survey. 

 

Electrofishing methods similar to salmonid sampling have been described for bullheads as 

part of the “Life in UK Rivers” series (Cowx and Harvey, 2003).  Lamprey ammocoetes may 

be overlooked during conventional salmonid surveying, taking longer to be drawn out from 

the substratum by the electric current, and living in silty areas regarded as poorer quality 

salmonid habitat.  Electrofishing methods based on surveying a quadrat-defined area are 

detailed in the corresponding “Life in UK Rivers” guidance on lamprey monitoring (Harvey 

and Cowx, 2003) and also in the SNH commissioned reports (APEM 2004a,b; Laughton and 

Burns, 2003).  Whenever targeting a particular fish species consult published literature for 

any established survey methods. 

 

 

7.1 General Coarse Fish Electrofishing Guidance 

 

It should be borne in mind that electrofishing may not be the most appropriate method of 

sampling coarse fish.  Other methods for monitoring non-salmonids which may be more 

suitable include the follow: 

 Seine netting – including micromesh seining for coarse fish fry 

 Catch monitoring – angler census, contest catch monitoring 

 Log book schemes 

 Trapping 

 Boom boat electrofishing 

 Point Abundance Sampling Electrofishing (PASE) – for sampling coarse fish fry. 

Further sources of information on these methods are included in the SFCC’s “Large 

Waterbody Fish Monitoring Techniques” and EIFAC’s Draft Guidelines for Fish Monitoring 

in Fresh Waters (EIFAC a). 

 

 

Site Selection 

 

Consideration must be made of whether the species of interest undergoes any form of 

migration within the catchment, as this will lead to variations in the spatio-temporal 

availability of fish for capture.  Where coarse fish populations are known to migrate it 

becomes important to sample at similar times of year to make comparisons of stock size and 

structure.  Generally coarse fish are less mobile in summer; further information on what is 

known of the migratory patterns of different coarse fish species are summarised in Lucas et 

al. (1998). 
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Quantitative Surveys 
Where electrofishing is deemed appropriate the sites should be selected to suit the purpose of 

the survey.  If one particular species is targeted the survey can be carried out to cover specific 

areas of suitable habitat (e.g. areas of fine sediment in low velocity waters for lampreys).  If a 

more general survey is to be carried out to determine the range of species and age classes 

present in a stretch of river it will be necessary to survey the whole range of habitat types 

present (e.g. pools, riffles, runs) and over a large enough area to encompass any variations in 

their distribution.  This is a survey of the type “Assessing fish species composition, 

abundance and age structure for a given site” as described in the British Standard (Anon, 

2003), where it is advised a site length should be at least 20 times the stream width in order to 

ensure accurate characterisation of the community. 

 

Where resources allow more numerous sites to be surveyed the Environment Agency and 

European Inland Fisheries Advisory Commission (EIFAC a) guidance suggests the following 

size limits for coarse fish surveys: 

 

Survey type Monitoring 

programme 

element 

Minimum site 

length (m) 

Maximum site 

length (m) 

Quantitative e/f 

by wading 

Detailed 

temporal and 

index sites  

75 150 

Semi-

Quantitative e/f 

by wading 

Less detailed 

spatial and 

sentinel sites 

allowing 

broader 

coverage 

75 150 

Quantitative e/f 

by boat 

Detailed 

temporal and 

index sites 

100 300 

Semi-

Quantitative e/f 

by boat (incl. 

boom boat) 

Spatial and 

sentinel sites 

 

Large river 

temporal and 

index sites 

100 

 

 

250 

300 

 

 

unlimited 

 

Table 7.1  Recommended site lengths for coarse fish surveys. 

 

The general approach to fishing and coverage of the site is the same as with salmonid 

surveys; fishing is carried out in an upstream direction.  Stop nets may be required if multiple 

runs are to be carried out. 

 

Timed Surveys 

Timed fishings may be suitable as a preliminary investigation to examine what other species 

can be found, but it should be borne in mind that the home ranges of the fish may be larger 

than for salmonids and also that there will be differences in the efficiency with which 

different fish species are caught.  The minimum time fished should be increased from five 
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minutes and a variety of habitat types and areas of marginal vegetation should be sampled in 

order to catch as wide a range of fish types as possible. 

 

Electrofishing Conditions 

 

Electrofishing best practice is to use smooth direct current whenever it is practical as it 

provides better attraction of fish from cover and a less damaging tetanising zone.  In low 

conductivity waters backpack gear and a single electrode can be adequately powered, but at 

conductivity levels higher than 150 μS cm
-1

 it may be necessary to use generator-powered 

equipment or to use pulsed direct current, which has a lower power requirement. 

 

If pulsed direct current is to be used the choice of pulse frequency will be influenced by the 

target fish species.  Medium to high frequencies are generally more harmful to some fish, 

especially salmonids, although they are also more effective at catching fish.  Very high 

frequencies in excess of 400 Hz have been shown to be effective and relatively benign for a 

range of species, and point abundance sampling of cyprinid fry has been carried out at 400-

600 Hz.  However, specialist electric fishing boxes may be required to include such high 

settings. 

 

In normal fishing circumstances the attractive properties of the electric field should be 

maximised, whilst keeping the immobilisation zone and risk of damage to a minimum.  The 

EIFAC Electric Fishing Best Practice (EIFAC b), based on Beaumont et al. (2002) suggests 

the use of the following pulse frequencies for the optimum combinations of attraction, 

immobilisation and welfare: 

 

Species Pulse frequency (Hz) 

Salmonids 40-60 

Cyprininds 30-50 

Percids 10-40 

Pike 30-50 

Eels 10-40 

 

Table 7.2   Recommended Pulse frequencies for various fish species. 

 

Pulse width (the duty cycle, or percentage of the cycle for which electricity actually flows) 

should generally be kept to a minimum in order to reduce the risk of fish damage and 

conserve power.  In higher conductivity waters it may be necessary to turn the duty cycle up 

if fish are not being caught.  However it is recommended that the duty cycle is initially set at 

10% and NEVER turned up above 50%. 

 

For both pulse frequency and duty cycle the level of independent control which the operator 

has over the power settings may vary depending on the design of the control box. 
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Conductivity (μS cm
-1

) Duty Cycle (%) 

< 150 10 

150 – 500 10 – 20 

500 – 800 10 – 30 

800 – 1000 10 - 40 

>1000 10 - 50 

 

Table 7.3   EIFAC recommendations for pulse width with varying conductivity. 

 

Beaumont et al. (2002) recommend the optimum temperature range for electrofishing for 

coarse fish species is 10 – 20 °C, compared to 10 – 15 °C for salmonids, and that water 

temperatures greater than 24 – 26 °C should be avoided.   

 

 

7.2 Recording Options  

 

Where salmonid fish are the survey target the options for recording the non-target fish are: 

 

1. Record the presence or an estimated number of fish for each species found. 

If the non-target fish are not being caught, for instance during timed electrofishing 

where netting them could reduce the time fishing for salmonids, each non-salmonid 

species observed can be noted as present or recorded as an estimated number. 

 

2. Record the number and individual lengths for each fish of each species. 

During quantitative surveys, all fish affected by the electric field should be netted if 

possible to avoid repeat stunning.  The fork length of non-salmonids caught as a by-

catch should be measured to 1mm intervals and separate runs recorded.  If eels are not 

removed from the site their number from the first electrofishing run should be 

recorded. 

 

NOTE that these fish were not the target of the electrofishing exercise and their abundance is 

unlikely to be an accurate representation of the site. Recording the Target Species highlights 

this fact in the survey record. 

 

Where non-salmonid fish are the target species: 

 

3. Record the number and individual lengths for each fish of each species caught. 

The fishing may have been carried out as a quantitative or timed survey, but full 

details of the fish caught, to 1mm fork length, should be recorded in separate runs. 
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Appendix 1: Weil’s Disease and Other Health Hazards 
 

Weil’s Disease 

All personnel involved in working near water should be made aware of the risks of 

Leptospirosis and the more severe form, Weil’s Disease.  The disease Leptospirosis is caused 

by Leptospira bacteria and is transmitted to humans by contact with the urine of rats, cattle, 

foxes, rodents and other wild animals, usually by contact with contaminated soil or water.  In 

the UK the most common Leptospira bacteria are those associated with cattle and those with 

rats.   

 

Bacteria from the urine can survive in fresh water for up to a month and infect animals and 

humans which come into contact with it.  Infected water may not appear polluted, but caution 

should be applied around water draining farmland or areas of human habitation where rats 

could be present.  Areas where signs of pollution or rats are seen should be avoided. 

 

The bacterium enters the human body through cuts in the skin or through the lining of the 

nose, throat or alimentary tract.  Therefore to minimise the risk of infection cover cuts with 

waterproof dressings, wear oversuits and gloves, and do not immerse your head.  If an area is 

thought to be low-risk and diving or snorkelling surveys are being carried out, drysuits are 

preferred and care should be taken to avoid swallowing water when purging or changing 

regulators / snorkels. Hands should be washed thoroughly before eating, drinking or smoking, 

and all equipment and clothing should be disinfected or washed in clean water after use. 

 

Weil’s Disease is extremely rare in the UK; however it is a very serious illness and must 

be swiftly diagnosed and treated. 

 

The incubation period for the disease varies from 3 to 19 days.  The initial stages of Weil’s 

Disease resemble a cold or flu, with symptoms including fever, muscular aches and pains, 

loss of appetite and nausea.  The fever lasts for approximately five days followed by a 

marked deterioration.  Later symptoms include bruising of the skin, sore eyes, nose bleeds 

and jaundice.  Treatment with antibiotics needs to begin rapidly after symptoms develop.  If 

left untreated it can cause liver damage and even death. 

 

Anyone experiencing a fever after working in water should contact their GP immediately and 

tell them that they suspect Weil’s Disease.  Weil’s Disease is a notifiable illness in the UK 

and if it is confirmed it will be necessary to inform the local Public Health office where you 

believe the disease was caught. Pocket cards “Working with sewage” (publication 

IND(G)197) providing readily accessible information can be obtained from the Health and 

Safety Executive. 

 

For further information visit: 

Health and Safety Executive:   www.hse.gov.uk/pubns 

NHS Direct:                           http://www.nhs.uk/SymptomCheckers/Pages/Symptoms.aspx/ 

The Leptospirosis Information Center:  www.leptospirosis.org 

 
Other Health Hazards 

 

Field workers should also be made aware of other potential health hazards. These include 

Lyme Disease and contact with toxic plants such as Giant Hogweed. 
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Lyme Disease is caused by the bacterium Borrelia burgdorferi and is transferred to humans 

by infected ticks.  Care should be taken around forests and heathland where the tick’s hosts, 

sheep and deer, are prevalent.  Exposure to tick bites can be reduced by covering the arms 

and wearing long trousers (light colours show up the ticks most easily) or wellingtons, and by 

checking skin carefully at the end of the day.  Most ticks are not infected with the Borrelia 

bacterium but it is wise to remove them as soon as possible.  Grip the tick as close to the skin 

as you can with tweezers and gently pull, twisting anti-clockwise at the same time.  Specially 

designed loops for tick removal are often available from pet shops or veterinary surgeries. 

 

The first symptom to be aware of is usually a pink or red spot at the site of the tick bite.  This 

may take 3-30 days to develop and expands steadily, often with an inflamed red border.  As 

the rash spreads the inner skin may return to a more normal appearance, forming an 

expanding “target pattern” with a flat border, or it may remain more evenly coloured.  This 

rash, the “erythema migrans”, may become large (10-70 cm) if left untreated.  Additional 

symptoms in the first few weeks are: tiredness / fatigue, headache, fever, aches in muscles 

and joints, stiff neck and swollen glands.  In rare cases more serious complications affect the 

nervous system, joints, heart and other tissues. 

 

Anyone experiencing the erythema migrans rash should seek medical treatment.  Diagnosis 

of Lyme Disease can be difficult, especially if you have been unaware of the tick bite, as the 

bacterium does not always trigger the production of antibodies against it as some forms do 

not have a cell wall and may fail to be recognised as “foreign”.  Early treatment with 

antibiotics is usually recommended. 

 

For further information visit: 

NHS Direct:  http://www.nhs.uk/SymptomCheckers/Pages/Symptoms.aspx/ 

British Lyme Disease Foundation www.wadhurst.demon.co.uk/lyme/  

 

Giant Hogweed has a reddish purple stem and spotted leaf stalks, with fine spines that make 

it appear furry.  The plant can grow to between three and five metres in height, the leaves 

may expand to 1.5 metres in width with flower heads commonly 250mm in width.  The sap 

of giant hogweed contains an irritant which makes skin sensitive to ultra violet light and 

which can result in severe burns to the affected areas, with swelling and painful blistering.  

Large, watery blisters usually appear within 15-20 hours of contact with the sap and exposure 

to sunlight.  Damaged skin will heal very slowly and can leave a residual pigmentation which 

can develop into a dermatitis which flares up on exposure to sunlight.  

 

Recognition of giant hogweed plants and avoiding contact with them are the best means of 

prevention.  Long sleeved clothing should be worn in areas where it is present as this will 

minimise the risk of contact.  Should contact occur with the sap, either through brushing 

against the bristles on the stem or breaking the stem or leaves, the skin should be covered up 

to reduce exposure to sunlight and washed immediately and thoroughly with soap and water. 

 

If eradication programmes are to be implemented, in Scotland the Scottish Environment 

Protection Agency must be consulted about the proper use of herbicides near watercourses. 

 

For further information visit:  

NetRegs environmental guidance: www.netregs.gov.uk/netregs/processes/367839/ 

SEPA:     www.sepa.org.uk/ 

http://www.nhs.uk/SymptomCheckers/Pages/Symptoms.aspx/
http://www.sepa.org.uk/
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 Appendix 2: Electrofishing from Boats 
 

In some cases it may be necessary to electrofish from a boat.  This type of electrofishing is 

not covered in detail by this Team Leader Electrofishing course due, in part, to the additional 

Health & Safety risk.  The following gives information on when boats may be required to 

electrofish, the procedures and the code of best practice. 

 

 

Small Rivers 

 

Whenever water deeper than thigh depth is to be sampled, a boat should always be used as 

wading beyond this depth can be hazardous.  Operators holding electrodes and dip nets 

obviously need to place themselves in positions to optimise use of the electric field.  It is often 

advantageous if staff can adapt to using an electrode in one hand and a dip net in the other.  

 

The boat should move downstream in such a manner as to facilitate good coverage of the 

habitat, or upstream if the flow is high.  With Smooth DC in slow moving water it is not 

necessary to match boat movement to water flow, as an attractive field is in use, and the boat can 

be controlled by ropes from the bankside if required.  In more rapid water with both SDC and 

Pulsed DC, it is important to allow the boat to travel at the same speed as the water flow, only 

using outboard motors or paddles for manoeuvring, such that the boat remains close to (drifting) 

immobilised fish.  The larger the river, the more difficult it becomes to set stop nets.  With PDC, 

manipulation of pulse shape and frequency can sometimes improve capture rates for specific 

target species.   

 

 

Large rivers and canals 

 

Major rivers and navigable canals are notoriously difficult to electrofish.  Seine netting or a 

similar technique may be a preferred option where the velocity of the water and nature of the 

bed allow it.  Conventional electrofishing using hand-held electrodes results in disproportionate 

amounts of effort for small catches of fish when applied to the large waterway situation.  Any 

attempt to improve capture efficiency must in some way increase the size of the effective 

electric field relative to the area being fished.   

 

Block nets can be set so as to divide a sample site into separate lanes and keep target fish within 

range of the electrodes.  These block-netted subsections can be fished either in turn or, if several 

sets of gear are available, simultaneously.  

 

An alternative and obvious route toward enhanced performance of the electric field is to increase 

the number of catching electrodes.  Arrays comprising many pendant electrodes can be mounted 

on booms attached to the bowsprit of the fishing boat.  Current demands by multiple electrodes 

are high and so very large generators and powerful control boxes may become necessary.   

 

Often, however, it is still only possible to sample the margins with any reasonable degree of 

efficiency and fish in the deeper water evade capture.  Nonetheless, where electrofishing is 

deemed appropriate, boom-mounted electrodes remain the most suitable and cost effective 

apparatus for large river systems. 
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Still waters 

 

The success or otherwise of electrofishing in still waters depends very much on the size of the 

lake or pond to be sampled and whether or not it has habitat types which can provide refuges 

for fish.  Attempts to electrofish deep, open water shows the method at its worst with fish 

having unlimited space in which to readily escape from the influence of an electric field.   

 

However, good results can be obtained in appropriate circumstances.  Conventional 

hand-held equipment can achieve reasonable success in small ponds or around the margins of 

larger ones.  Big fishing machines with their boom-mounted multiple electrode arrays, as 

used on major rivers, are well suited to work on large lakes.  They can be particularly 

effective in habitat rich zones such as around underwater obstacles, amongst stands of 

submerged water plants and along rocky shorelines.  Block-netting lengths of shoreline or 

entire small coves can enhance capture rates.  

 

In addition, for large lakes it is important that serious consideration is given to the seasonal 

and diurnal movement regimes of the target species and that sampling times are chosen 

accordingly. 
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  SDC/PDC BOAT 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

A = Anode         C = Cathode    E = AC electrode 

 

Figure A: Typical boat electrofishing 
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Code of Practice for Electrofishing from Boats 
(Adapted from Environment Agency 2001) 

 

1. Introduction 

 

In shallow streams the operators are likely to wade in the water and use backpack machines or 

long electrode cables to reach from the portable power source lodged on the bank.  In rivers and 

the margins of still waters, similar equipment is deployed from a boat.  In very large water 

bodies, many electrodes may be suspended from a custom-built boom which is mounted on the 

bow of the fishing boat.  Typical components of electrofishing gear are shown in Figure A. 

 

The equipment most commonly in use at present operates in the order of 200-300 volts and 

produces outputs of pulsed direct current (PDC) or smooth direct current (SDC).  Current may 

be in the order of 0.5 amp for small electrodes in low conductivity water to 20 amps, or so, for 

large electrode systems in highly conductive waters.  It must be recognised that any equipment 

producing an effect of this sort is potentially dangerous, but in the case of electrofishing the 

danger cannot be overcome by containing the electric field as the equipment would no longer 

work. 

 

When the number of hand-held electrodes being used becomes difficult to co-ordinate, 

consideration should be given to mounting the electrodes on a boom at the front of the 

electrofishing boat. Where such boom-mounted multiple electrodes are in use, electrodes 

should be wired so that the entire array can be operated by means of a single interrupting device 

as if it were one giant electrode.  For such an array, foot controlled switching is recommended.  

Booms should be of high visibility. 

 

2. Equipment Design Criteria  

 

2.1 Boats 

 

When selecting boats for use in electrofishing operations the following points must be 

considered: 

 The boats must be large enough to accommodate both the crew and equipment without 

overcrowding and must provide adequate flotation consistent with degree of loading. 

 

 The boats must be as stable as possible, taking into account the work activities of the crew.  

Boat decks should have an anti-skid surface. 

 

 Provision must be made for securing the electrofishing equipment against accidental 

movement in the boat. 

 

 Boats used for electrofishing must be constructed of non-conducting material, except in 

the case of commercially-made electrofishing boats designed specifically for the purpose 

which may use the aluminium hull as the cathode. 

 

 Any anchoring, mooring or shore lines used in conjunction with boats should be 

non-conducting, e.g. ropes, synthetic fibre and not wire rope or chain. 

 

 You should also refer to codes of best practice for boat work.  
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2.2 Chest waders 

 

If the water is too deep for operators to wade at less than thigh depth for the majority of the 

fishing exercise, then fishing should be carried out from a boat.   

 

Chest waders must not be worn in boats.  The only permissible exception is when fishing with 

hand-held electrodes in inland waters (excluding estuaries) where the operators need to embark 

and disembark whilst fishing, e.g. when sampling a riffle and pool site. 

 

2.3 Lifejackets 

 

Lifejackets must always be worn when working from a boat. 

 

2.4 Other hazards 

 

Operators should be careful not to rock boats, causing others to lose their footing. 

 

 

3. When Working From a Boat 

 

 All members of the electrofishing boat crew must be familiar with the principles and 

practice of safe boat handling.   

 

 The generator and control gear must be securely fastened to prevent movement.  At all 

times there must be ready access to the power 'STOP' button.  Energised control boxes must 

not be carried by personnel.  

 

 To prevent water reaching the generator and control box during operations, with its 

attendant dangers to operators and damage to equipment, the bilges of the boat must be kept 

dry by pumping, bailing or mopping as necessary. 

 

 Where motor powered generators are used a suitable fire extinguisher should be carried. 

 

 To minimise the risks of boat instability, and operators tripping, equipment must be 

securely stowed. 

 

 Care must also be taken to avoid tipping or rocking the boat, which may cause operators to 

lose their balance.   

 

 Lifejackets must be worn at all times. 

 

 

 



 

 

Appendix 3. SFCC Electrofishing Survey Recording Sheets 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

SFCC 1MM. SALMONID ELECTROFISHING RECORDING SHEET 
 

Easting: Northing: Site code: Altitude: 

River: 

Site situation: 

Acces/permission: Date: 

Type of fishing: Quantitative No of Fishing Runs: Run Number: 

Timed Time fished (mins): Direction fished: US  /  DS 

Instream Cover:   None  /  Poor  /  Moderate  /  Good  /  Excellent Target  Species: / None 
 

mm SALMON TROUT mm SALMON TROUT mm SAL TRT mm SAL TRT 
25   85   145   205   
26   86   146   206   
27   87   147   207   
28   88   148   208   
29   89   149   209   
30   90   150   210   
31   91   151   211   
32   92   152   212   
33   93   153   213   
34   94   154   214   
35   95   155   215   
36   96   156   216   
37   97   157   217   
38   98   158   218   
39   99   159   219   
40   100   160   220   
41   101   161   221   
42   102   162   222   
43   103   163   223   
44   104   164   224   
45   105   165   225   
46   106   166   226   
47   107   167   227   
48   108   168   228   
49   109   169   229   
50   110   170   230   
51   111   171   231   
52   112   172   232   
53   113   173   233   
54   114   174   234   
55   115   175   235   
56   116   176   236   
57   117   177   237   
58   118   178   238   
59   119   179   239   
60   120   180   240   
61   121   181   241   
62   122   182   242   
63   123   183   243   
64   124   184   244   
65   125   185   245   
66   126   186   246   
67   127   187   247   
68   128   188   248   
69   129   189   >249   
70   130   190   
71   131   191   
72   132   192   
73   133   193   
74   134   194   
75   135   195   
76   136   196   
77   137   197   
78   138   198   
79   139   199   
80   140   200   
81   141   201   No. missed fish: 
82   142   202   
83   143   203   
84   144   204   
Salmon Scales: Trout Scales: 

Site / Fishing Notes: 

 

OS Sheet: Y / N Hab Sheet: Y / N IF Sheet: Y / N Database Input Date: By: 



 

 

SFCC 1MM. OTHER SPECIES ELECTROFISHING RECORDING SHEET 
 

Easting: Northing: Site code: Altitude: 

River: 

Site situation: 

Acces/permission: Date: 

Type of fishing: Quantitative No of Fishing Runs: Run Number: 

Timed Time fished (mins): Direction fished: US  /  DS 

Instream Cover:   None  /  Poor  /  Moderate  /  Good  /  Excellent Target  Species: / None 
 

mm   mm   mm   mm   
25   85   145   205   
26   86   146   206   
27   87   147   207   
28   88   148   208   
29   89   149   209   
30   90   150   210   
31   91   151   211   
32   92   152   212   
33   93   153   213   
34   94   154   214   
35   95   155   215   
36   96   156   216   
37   97   157   217   
38   98   158   218   
39   99   159   219   
40   100   160   220   
41   101   161   221   
42   102   162   222   
43   103   163   223   
44   104   164   224   
45   105   165   225   
46   106   166   226   
47   107   167   227   
48   108   168   228   
49   109   169   229   
50   110   170   230   
51   111   171   231   
52   112   172   232   
53   113   173   233   
54   114   174   234   
55   115   175   235   
56   116   176   236   
57   117   177   237   
58   118   178   238   
59   119   179   239   
60   120   180   240   
61   121   181   241   
62   122   182   242   
63   123   183   243   
64   124   184   244   
65   125   185   245   
66   126   186   246   
67   127   187   247   
68   128   188   248   
69   129   189   >249   
70   130   190   
71   131   191   
72   132   192   
73   133   193   
74   134   194   
75   135   195   
76   136   196   
77   137   197   
78   138   198   
79   139   199   
80   140   200   
81   141   201   No. missed fish: 
82   142   202   
83   143   203   
84   144   204   
   Scales:    Scales: 

Site / Fishing Notes: 

 

Sal Sheet: Y / N Hab Sheet: Y / N IF Sheet: Y / N Database Input Date: By: 



 

 

SFCC 5MM. ELECTROFISHING RECORDING SHEET 
 

Easting: Northing: Site code: Altitude: 

River: 

Site situation: 

Acces/permission: Date: 

Instream Cover:   None  /  Poor  /  Moderate  /  Good  /  Excellent Target  Species: / None 

 SALMON  TROUT 

mm RUN: 1 2 3 4 mm RUN: 1 2 3 4 

25-29     25-29     
30-34     30-34     
35-39     35-39     
40-44     40-44     
45-49     45-49     
50-54     50-54     
55-59     55-59     
60-64     60-64     
65-69     65-69     
70-74     70-74     
75-79     75-79     
80-84     80-84     
85-89     85-89     
90-94     90-94     
95-99     95-99     
100-104     100-104     
105-109     105-109     
110-114     110-114     
115-119     115-119     
120-124     120-124     
125-129     125-129     
130-134     130-134     
135-139     135-139     
140-144     140-144     
145-149     145-149     
150-154     150-154     
155-159     155-159     
160-164     160-164     
165-169     165-169     
170-174     170-174     
175-179     175-179     
180-184     180-184     
185-189     185-189     
190-194     190-194     
195-199     195-199     
200-204     200-204     
205-209     205-209     
210-214     210-214     
215-219     215-219     
220-224     220-224     
225-229     225-229     
230-234     230-234     
235-239     235-239     
240-244     240-244     
245-249     245-249     
250-254     250-254     
255-259     255-259     
260-264     260-264     
265-269     265-269     
270-274     270-274     
275-279     275-279     
>279     >279     

Salmon Scales: Trout Scales: 

Site / Fishing Notes: No. missed fish: 

OS Sheet: Y / N Hab Sheet: Y / N IF Sheet: Y / N Database Input Date: By: 



 

 

SFCC PRESENCE/ABSENCE ELECTROFISHING RECORDING SHEET 
 

Easting: Northing: Site code: Altitude: 

River: 

Site situation: 

Acces/permission: Date: 

Instream Cover:   None  /  Poor  /  Moderate  /  Good  /  Excellent Target  Species: / None 
 

 
 

SALMONIDS 
 

 Sa0+ Sa1+ Sa2+ Sa3+ Sa4++ Tr0+ Tr1+ Tr2+ Tr3+ Tr4++ 

Present           

Salmon Scales: Trout Scales: 
 

 
 
 
 

Site / Fishing Notes: 
 
 
 
 
 

Sal Sheet: Y / N OS Sheet: Y / N IF Sheet: Y / N Database Input Date: By: 

 

 
OTHER SPECIES 
 

Species No. or Pres. Species No. or Pres. Species No. or Pres. Species No. or Pres. 
Salmonid Hybrid  Common Carp  Stone Loach  Twaite Shad  

Eels  Mirror Carp  Minnow  Sparling  

Lamprey Larvae  Arctic Charr  Perch  Stickleback (3)  

Brook Lamprey  Chub  Pike  Stickleback (10)  

River Lamprey  Dace  Powan  Tench  

Sea Lamprey  Flounder  Roach  Rainbow Trout  

Barbel  Grayling  Rudd  Zander  

Common Bream  Gudgeon  Ruffe    

Bullhead  Ide  Allis Shad    

Scales: 
 

 
 
 
 

Other Species Notes: 
 

 
 
 
 

Site / Fishing Notes: 
 
 
 
 
 

Sal Sheet: Y / N OS Sheet: Y / N IF Sheet: Y / N Database Input Date: By: 



 

 

SFCC INDIVIDUAL FISH ELECTROFISHING RECORDING SHEET 
 

Easting: Northing: Site code: Altitude: 

River: 

Site situation: 

Acces/permission: Date: 

Type of fishing: Quantitative No of Fishing Runs: Run Number: 

Timed Time fished (mins): Direction fished: US  /  DS 

Instream Cover:   None  /  Poor  /  Moderate  /  Good  /  Excellent Target  Species: / None 
 

Species: Species: 

Length Weight Scales? Notes Length Weight Scales? Notes 

        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        

REMEMBER TO SEPARATE RUNS 

Site / Fishing Notes: 

 

Sal Sheet: Y / N OS Sheet: Y / N Hab Sheet: Y / N Database Input Date: By: 



 

 

SFCC GENERAL ELECTROFISHING HABITAT SURVEY 
 

Easting: Northing: Site code: Date: 
 

Widths (m) At Wet width Bed width Bank width  
A - Upst. 0 metres    

B     
C     Site length (m): 

D     
E     
F      
G     
H     
I     

J - Downst.     
 

Depths (cm) <10 11-20 21-30 31-40 41-50 >50 

Percent       
 

Substrate HO SI SA GR PE CO BO BE OB 

Percent          
[Definitions: HO  v. fine org. matter; SI  inorg, indiv. part. invisible; SA inorg. part. ≤2mm; GR  inorg. part 2-16mm;  PE  inorg. 

part 16-64mm; CO inorg. part 64-256mm; BO inorg. part >256mm; BE cont. rock surface; OB wood barrels etc; cannot move] 
 

Instream veg %: Silted?:  Y  /  N Substrate:  Stable / Unstable  &  Compacted /  Partly /  Uncompacted 

Substrate Notes: 
 

Flow SM DP SP DG SG RU RI TO 

Percent         
[Definitions: SM  <10cm, still/eddy; smooth ap., silent; DP ≥30cm, slow/eddy, smooth ap., silent; SP <30cm, slow/eddy, smooth 
ap., silent; DG ≥30cm, mod/fast, smooth ap., silent; SG <30cm, mod/fast, smooth ap., silent; RU fast, unbroken waves, silent; 

RI fast, broken waves, audible; TO white water, noisy, substrate invisible] 
 

Flow Speed m/s: Flow Notes: 
 

Bankside (%) UC DR BA MA RT RK OTH 

Left Bank        
Right Bank        

[Definitions: UC undercut banks; DR vegetation rooted in riparian zone, branch/leaves touch or almost touch surface; BA no cover 

or fish can’t get to cover due to lack of water; MA veg rooted in stream bed/bank, excl. fully aquatic veg; RT cover provided by 

exposed roots; RK cover from rocks within bank structure; OTH  other bankside cover.] 
 

Total LB fish cover: % Total RB fish cover: % 
 

LB bankface veg:  Bare /  Uniform /  Simple  /  Complex RB bankface veg: Bare /  Uniform /  Simple /  Complex 

LB banktop veg:   Bare  /  Uniform /  Simple  /  Complex RB banktop veg:  Bare /  Uniform /  Simple /  Complex 

LB Overhang Boughs: % RB Overhang Boughs: % Canopy cover: % 

Bankside Notes: 

Landuse:  AR  / BL  / CP  / FW  / GA  / IG  / IN  / MH  / NC  / OR  / OW  / RD  / RP  / RS  / SC / SU / TH / TL / WL 
 

Team leader: No. Staff: Purpose:  Inv  / M  / MSt /  C  /  SAC / WFD /  FI  / Oth 

Purpose Notes: 

Equipment Type:  BACK  /  GEN Volts: Amps: SMOOTH  /  PULSED 

Manufacturer: Model: No. Anodes: Ring diam.: cm 

Stop Net:   UP  /  DO  /  BO  /  NO Capture Nets:  HAND  /  BAN / OTH / COM Effective fishing?: Y  /  N 

Cond: μScm
-1

 Temp: 
o
C Time: Water Level/Clarity:  LO  /  ME / HI  & CLR / COL 

Survey Notes: 
 

Salmon Access?:   Y  /   N  /   S  /   ? Trout Access?:   Y   /   N  /   S  /   ? Pollution?: Y   /   N 

Access Notes: 

Pollution Notes: 

Stocking?: Y  /  N  /  ? Salmon Stocked?: Y  /  N  /  ? Trout Stocked?:   Y  /  N  /  ? 

Stocking Notes: 

Photos & Ids?: Y   /  N 



 

 

SFCC TIMED ELECTROFISHING HABITAT SURVEY 
 

Easting: Northing: Site code: Date: 

Approx. Site Length metres  LB Bankface veg. Bare/Uniform/Simple/Complex 

  RB Bankface veg. Bare/Uniform/Simple/Complex 

Av Wet Width (m)    
  LB Banktop veg. Bare/Uniform/Simple/Complex 

  RB Banktop veg. Bare/Uniform/Simple/Complex 

    
% Channel Fished  LB Overhang Bough %  
Banks fished? Left / Right / Both / Neither RB Overhang Bough %  
  Canopy Cover %  
% Depth (cm) <10  Bankside Notes: 

11-20  
21-30  
31-40  Landuse: AR / BL / CP / FW / GA / IG / IN / MH / NC / 

OR / OW / RD / RP / RS / SC / SU / TH / TL / WL 41-50  
>50   

  Team Leader  
Substrate % HO  No. Staff  

SI  Purpose: INV /  M  / MSt  /  C  / SAC  / WFD  /  FI  / Oth 

SA  Purpose Notes: 

GR   
PE  Equipment Type Backpack / Generator 

CO  Volts  
BO  Amps  
BE  Current Smooth / Pulsed 

OB  Manufacturer  
  Model  
Instream veg %  No. Anodes  
Silted ? Yes  /  No Ring diameter (cm)  
Stable ? Stable  /  Unstable Capture Nets Hand / Banner / Other / Comb 

Compacted? Compact / Partly / Uncomp Effective fishing? Yes  /  No 

Substrate Notes:  
Conductivity  (μScm

-1
)  

Temperature 
O
C  

Flow type % SM  Time of day  
SP  Water Level Low  /  Medium /  High 

DP  Water Clarity Clear   /   Coloured 

SG  Survey Notes: 

DG  
RU  
RI  Salmon Access? Yes / No /  Sometimes /   ? 

TO  Trout Access? Yes / No /  Sometimes /   ? 

Flow speed (m/s)  Access Notes: 

Flow Notes: 

Stocking? Yes  /  No  /  Unknown 

Bankside Cover % Salmon Stocked? Yes  /  No  /  Unknown 

 UC DR BA MA RT RK OTH Trout Stocked? Yes  /  No  /  Unknown 
LB        Stocking Notes: 
RB        
 
Total LB fish cover %  Pollution? Yes  /  No  /  Unknown 

Total RB fish cover %  Pollution Notes: 

 
Photos & IDs? Y  /  N 

NOTE: 
Shaded areas should always be completed, 

other areas are optional in Timed Habitat recording 

 

 
Instream characteristics refer to area fished 

Bankside characteristics refer to area adjacent to area fished 



 

 

SFCC TRANSECT ELECTROFISHING HABITAT SURVEY 
 

Easting: Northing: Site code: Date: 
 
Depths (cm) At LE 1/4 1/2 3/4 RE Wet width (m) Bed width (m) Bank width (m) 

1 - Upst. 0 m. 

2 

3 

4 

5 

6 

7 

8 

9 

10 - Downst. 

 
 
 
 
Site length (m) 

 

%between HO SI SA GR PE CO BO BE OB SUBSTRATE DEFINITIONS 

1&2          HO  very fine org. matter 

2&3          SI     inorg, indiv. part. invisible 

3&4          SA  inorg. part. ≤2mm 

4&5          GR  inorg. part 2-16mm 

5&6          PE   inorg. part 16-64mm 

6&7          CO  inorg. part 64-256mm 

7&8          BO  inorg. part >256mm 

8&9          BE   cont. rock surface 

9&10          OB  wood barrels etc; cannot move 

Instream veg %: Silted?:  Y  /  N Substrate:  Stable /  Unstable &  Compacted /  Partly  /  Uncompacted 

Substrate Notes: 
 
%between SM DP SP DG SG RU RI TO FLOW DEFINITIONS 

1&2 SM  <10cm; still/eddy; smooth ap.; silent 

2&3 DP   ≥30cm; slow/eddy; smooth ap.; silent 

3&4 SP   <30cm; slow/eddy; smooth ap.; silent 

4&5 DG  ≥30cm; mod/fast; smooth ap.; silent 

5&6 SG  <30cm; mod/fast; smooth ap.; silent 

6&7 RU   fast; unbroken waves; silent 

7&8 RI    fast; broken waves; audible 

8&9 TO  white water; noisy; substrate invisible 

9&10 

Flow Speed m/s: Flow Notes: 
 
% LEFT BANK   %   % RIGHT BANK  BANKSIDE COVER DEFINITIONS UC DR BA MA

 RT RK    OTH between UC DR  BA MA RT RK    OTH  UC   undercut banks 

1&2 DR   vegetation rooted in riparian zone; 

2&3 branch/leaves touch  surface or almost 

3&4 BA   no cover or fish can’t get to cover 

4&5 due to lack of water 

5&6 MA   veg rooted in stream bed/bank; 

6&7 excl. fully aquatic veg 

7&8 RT    cover provided by exposed roots 

8&9 RK    cover from rocks within bank structure 

9&10 OTH  any other bankside cover 

Total Left Bank fish cover: %  Total Right Bank fish cover: % 
 

LB bankface veg:  Bare /  Uniform /  Simple /  Complex RB bankface veg: Bare /  Uniform /  Simple /  Complex 

LB banktop veg:   Bare /  Uniform /  Simple /  Complex RB banktop veg:  Bare /  Uniform /  Simple /  Complex 

LB Overhang Boughs: % RB Overhang Boughs: % Canopy cover: % 

Bankside Notes: 

Landuse:  AR  / BL /  CP  /  FW / GA  /  IG  /  IN  /  MH  /  NC / OR /  OW /  RD  /  RP  /  RS  /  SC /  SU  /  TH  /  TL /  WL 
 

Team leader: No. Staff: Purpose:   Inv  /  M  /  MSt  /  C  /  SAC /  WFD /   FI  /  Oth 
 

Purpose Notes:  
Equipment Type: GEN / BACK Volts: Amps: SMOOTH  /  PULSED  
Manufacturer:  Model: No. Anodes: Ring diam.: cm 

Stop Net: UP  /  DO  /  BO  /  NO Capture Nets: HAND  /  BAN  /  OTH  / COM Effective fishing?:   Y  /  N 

Cond: μScm-1  Temp: 
oC Time: Water Level/Clarity:  LO  /  ME   /   HI   &   CLR  /  COL 

Survey Notes: 
 

Salmon Access?: Y  /   N  /   S  /   ? Trout Access?: Y   /   N  /   S  /   ? Pollution?: Y   /   N 

Access Notes: 

Pollution Notes: 

Stocking?: Y  /  N  /  ? Salmon Stocked?: Y  /  N  /  ? Trout Stocked?:    Y  /  N  /  ? 

Stocking Notes: 

Photos & Ids?:    Y  /  N 



SFCC 1MM. QUANTITATIVE ELECTROFISHING RECORDING SHEET (Sheet 1 of 2)  

 

 

Easting: Northing: Site code: Altitude: 

River: 

Site situation: 

Acces/permission: Date: 

Type of fishing: Quantitative No of Fishing Runs: Target  Species: / None 
 

Instream Cover:   None  /  Poor  /  Moderate  /  Good  /  Excellent 
 

 SALMON 

mm RUN: 1 2 3 4 mm 1 2 3 4 mm 1 2 3 4 mm 1 2  3  4 
25     85     145     205      
26     86     146     206      
27     87     147     207      
28     88     148     208      
29     89     149     209      
30     90     150     210      
31     91     151     211      
32     92     152     212      
33     93     153     213      
34     94     154     214      
35     95     155     215      
36     96     156     216      
37     97     157     217      
38     98     158     218      
39     99     159     219      
40     100     160     220      
41     101     161     221      
42     102     162     222      
43     103     163     223      
44     104     164     224      
45     105     165     225      
46     106     166     226      
47     107     167     227      
48     108     168     228      
49     109     169     229      
50     110     170     230      
51     111     171     231      
52     112     172     232      
53     113     173     233      
54     114     174     234      
55     115     175     235      
56     116     176     236      
57     117     177     237      
58     118     178     238      
59     119     179     239      
60     120     180     240      
61     121     181     241      
62     122     182     242      
63     123     183     243      
64     124     184     244      
65     125     185     245      
66     126     186     246      
67     127     187     247      
68     128     188     248      
69     129     189     > 

249 
     

70     130     190      
71     131     191     
72     132     192     
73     133     193     
74     134     194     
75     135     195     
76     136     196     
77     137     197     
78     138     198     
79     139     199     
80     140     200     
81     141     201     No. missed fish: 
82     142     202     
83     143     203     
84     144     204     

Salmon Scales: 
 

 
 
 
 

Site / Fishing Notes: 
 

 
 
 
OS Sheet: Y / N Hab Sheet: Y / N IF Sheet: Y / N Database Input Date: By: 



SFCC 1MM. QUANTITATIVE ELECTROFISHING RECORDING SHEET (Sheet ii of 2) 

 

 

 

Easting: Northing: Site code: Date: 
 

 TROUT 

mm RUN: 1 2 3 4 mm 1 2 3 4 mm 1 2 3 4 mm 1 2  3  4 
25     85     145     205      
26     86     146     206      
27     87     147     207      
28     88     148     208      
29     89     149     209      
30     90     150     210      
31     91     151     211      
32     92     152     212      
33     93     153     213      
34     94     154     214      
35     95     155     215      
36     96     156     216      
37     97     157     217      
38     98     158     218      
39     99     159     219      
40     100     160     220      
41     101     161     221      
42     102     162     222      
43     103     163     223      
44     104     164     224      
45     105     165     225      
46     106     166     226      
47     107     167     227      
48     108     168     228      
49     109     169     229      
50     110     170     230      
51     111     171     231      
52     112     172     232      
53     113     173     233      
54     114     174     234      
55     115     175     235      
56     116     176     236      
57     117     177     237      
58     118     178     238      
59     119     179     239      
60     120     180     240      
61     121     181     241      
62     122     182     242      
63     123     183     243      
64     124     184     244      
65     125     185     245      
66     126     186     246      
67     127     187     247      
68     128     188     248      
69     129     189     > 

249 
     

70     130     190      
71     131     191     
72     132     192     
73     133     193     
74     134     194     
75     135     195     
76     136     196     
77     137     197     
78     138     198     
79     139     199     
80     140     200     
81     141     201     No. missed fish: 
82     142     202     
83     143     203     
84     144     204     

Trout Scales: 
 

 
 
 

Other Species: (Use 1mm. Other Species recording sheet when measuring) 
 

Species Number Species Number Species Number Species Number 
Salmonid Hybrids  Common Carp  Stone Loach  Twaite Shad  
Eels  Mirror Carp  Minnow  Sparling  
Lamprey Larvae  Arctic Charr  Perch  Stickleback (3)  
Brook Lamprey  Chub  Pike  Stickleback (10)  
River Lamprey  Dace  Powan  Tench  
Sea Lamprey  Flounder  Roach  Rainbow Trout  
Barbel  Grayling  Rudd  Zander  
Common Bream  Gudgeon  Ruffe    
Bullhead  Ide  Allis Shad    
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Other Species Notes: 

 

OS Sheet: Y / N Hab Sheet: Y / N IF Sheet: Y / N Database Input Date: By: 

 

 

 


