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Introduction 

The Inland Waters and Fish Resources Survey Department of the Institute of Food Safety, Animal 

Health, and Environmental Science (BIOR) conducts research on eel resources in Latvian rivers 

and lakes, organizing monitoring surveys and collecting samples from commercial fishing catches 

along the coast. This document describes how and what biological information is collected. 

 

Assessment of the eel stock 

The assessment of the European eel stock is coordinated by the International Council for the 

Exploration of the Sea (ICES) across its distribution range. The assessment is carried out by the 

Joint ICES/EIFAAC/GFCM Working Group on Eel (WGEEL), with the participation of specialists from 

eel range countries and utilizing data prepared by these countries on natural stock recruitment, 

eel fishing, restocking, and research surveys. 

 

Data collection 

3.1. Assessment of yellow eel production in rivers 

The electrofishing method with a single pass is used to assess yellow eel density in rivers, using 

stationary or backpack-type direct current electrofishing equipment and conducting surveys in an 

area of 250-350 m². The surveys are conducted in rivers without upstream migration barriers. In 

lakes, at least 200 m long transects in shallow water zones are surveyed from a boat. The surveys 

are carried out according to the Latvian standard LVS EN 14011:2003 "Water quality - Sampling 

of fish with electricity," which is identical to the European standard EN 14011:2003 "Water quality 

- Sampling of fish with electricity," from mid-May to mid-September. The selection of the sampling 

site takes into account the depth, which affects the success of the surveys (optimal up to 70 cm), 

and in rivers, it is desirable to include at least part of the sampling site in riffle habitats. Examples 

of electrofishing protocols can be found in Appendices 1 and 2. The layout of long-term sampling 

sites is provided in Appendix 3. 

 

3.1.1. Biological measurements 

All eels caught during electrofishing surveys are recorded, and body length measurements are 

taken to the nearest millimetre. 

 

 

 



From each sampling site, two eels are collected for laboratory analysis from a specific size group. 

The following measurements are recorded for the collected eels: weight (g), average eye diameter 

(mm), and pectoral fin length (mm) using calipers (precision up to two decimal places). These 

parameters are used in the calculation of eel stages (Durif et al., 2009). Macroscopic examination 

includes assessing the stomach contents (identifying prey organisms to the lowest possible 

taxonomic level) and the level of Anguillicola crassus infection in the swim bladder. 

Measurements of eye orbit diameter and pectoral fin length are taken. 

 

 

 

 

 

 

 

 

 

Gonad analysis is performed in the laboratory for gender determination. 

Female eel gonad 

 

 

 

 

 

 

 

 

 

 

 



Male eel gonad 

 

 

 

 

 

 

 

 

Eel gonad maturity stages 
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3.1.2. Calculation of Yellow Eel Density 

The density of yellow eels is calculated using the coefficient p, which expresses the probability of 

the proportion of fish being captured in the first fishing attempt. 

 

 

 

Where c1 is the number of individuals caught in the first sampling, c2 is the number of individuals 

caught in the second sampling, and c3 is the number of individuals caught in the third sampling. 

 

The values of p are calculated from a combined sample where the survey results from sampling 

sites historically fished 3 times are summed. In the case of eels, the coefficient p is recalculated 

and equal to 1. 

The formula for calculating the density of yellow eels per 100 m2 area is as follows: 

 

 

where U represents the sampled area (m2). 

 

3.1.3. Quality of Biological Data 

Biological data is entered and summarized in Excel database format. The biological parameters 

have defined limits (minimum and maximum allowable values). Once the data is entered, an 

Otolith 



analysis of eel length data is performed (independently reviewed by two researchers). If 

necessary, erroneous entries are corrected in the Excel database file and electrofishing protocol. 

 

3.2. Assessment of Silver Eel Production for Sea Migration 

For silver eel assessments, small fish weirs are used at the outlets of rivers from lakes or in river 

estuaries. 

In the Daugava River estuary, from May to November, four small fish weirs (with eye size 8-10 

mm) are installed for partial assessment of silver eels migrating to the sea. The total number of 

fishing days is recorded. All captured eels are held alive until marking and biological 

measurements are taken. Biological parameters are measured on all captured eels to determine 

the silvering stage (see Section 3.2 and Appendix 4). Additionally, all captured eels are marked 

with external Carlin or T-bar tags and released back into the river to assess mortality in different 

bycatch. 

In the Lilaste River, a full assessment of downstream migrating eels is conducted from April to 

November by installing one small fish weir (with eye size 14-20 mm) across the width of the river. 

The total number of fishing days is recorded. All captured eels are held alive until marking and 

biological measurements are taken. Biological parameters are measured on all captured eels to 

determine the silvering stage (see Section 3.2). Additionally, all captured eels are marked with 

external Carlin or T-bar tags and released back into the river downstream from the weir to assess 

mortality in different bycatch. 

The number of captured eels is related to the migration area of the Daugava and Lilaste Lake 

basins. The number of downstream migrating silver eels obtained from the sampling unit is 

further extrapolated to the total available area of inland waters in Latvia (23578 ha) where eel 

stocks are supplemented. 

 

3.3. Data Collection for Fishing 

For coastal fishing, fishing and biological data for 50 to 100 eels are collected (fishing location, 

fishing gear, date, eel length, weight, gender, average eye diameter, length of chest spurs, and 

presence of Anguillicola crassus). Additionally, otolith samples are collected from 50 eels for age 

determination. 

 

3.3.1. Quality of Biological Data 

Biological data is entered and summarized in Excel database format. The biological parameters 

have defined limits (minimum and maximum allowable values). Once data for eels is entered, an 



analysis of length and weight data is performed. A linear regression model is created to determine 

the trend line and forecast confidence intervals. Entries outside the confidence intervals are 

flagged as erroneous and rechecked, and if necessary, corrected. Biological data is rechecked 

again during age determination. The age determiner compares the records for each individual eel 

with information in the otolith notebook and the database. Errors found are corrected in the Excel 

database file and otolith notebook. 
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Appendix 1 

Electrofishing protocol for eel surveys in rivers. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Appendix 2 

Electrofishing protocol for eel surveys in lakes 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Appendix 3 

Distribution of sampling sites for yellow eel surveys in rivers. 
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Appendix 4 

Protocol for biological measurements and marking of silver eels. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


