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1. Introduction 

The Internal Waters and Fish Resources Research Department of the Food Safety, Animal Health, 

and Environment Institute BIOR conducts research on salmonid fish resources in Latvian rivers. 

This includes organizing research surveys and collecting samples from commercial fishing catches 

along the coast and in the open sea. This document describes the methods and biological 

information collected. 

2. Assessment of salmon stocks 

The assessment of salmon and trout stocks in the Baltic Sea is coordinated by the International 

Council for the Exploration of the Sea (ICES). The assessment of salmon and trout stocks is carried 

out by the ICES Working Group on Baltic Salmon and Trout Assessment (WGBAST), which involves 

specialists from all Baltic Sea countries and utilizes data on salmon and trout catches and research 

surveys provided by these countries. 

3. Data collection 

3.1. Evaluation of juvenile salmon and trout production 

The counting of juvenile salmon and trout is conducted annually using stationary (SE 300; KC 

Denmark) or backpack-type (EFBP400, KC Denmark) electrofishing equipment, covering an area 

of 250-350 m2. The surveys are conducted in rapid-flowing habitats (Appendix 1, 2) 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." In the Salaca River Basin, the surveys are repeated three times, while in other salmon 

rivers, the surveys are conducted once. 

3.1.1. Biological measurements 

Measurements of the length of juvenile salmon and trout are taken up to the nearest millimetre, 

including the caudal fork length (l) (Appendix 3). 

 

 

 

 

 

 

 

 



The juveniles are grouped into 0+ and >0+ age groups based on their length. To validate the age 

grouping, scale samples are collected from five fish within each length group to determine their 

age. 

3.1.2. Quality of Biological Data 

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

parameters have defined limits (minimum and maximum acceptable values). Once the data on 

salmon and trout fry enumeration is entered, an analysis of fish length data is performed 

(independently reviewed by two researchers). If necessary, erroneous entries are corrected in the 

Excel database file and electrofishing protocol. 

3.1.3. Calculation of Juvenile Salmon and Trout Production 

The calculation of salmon and trout fry production is done using the Seber method in sampling 

areas where electrofishing is conducted two or three times in a row. 

 

 

Where N represents the theoretical density of individuals within the population; 

 

where c1 represents the number of individuals captured in the first survey, c2 represents the 

number of individuals captured in the second survey, and c3 represents the number of individuals 

captured in the third survey. 

  

 

In sample areas where fish are captured only once, the number of salmon and trout fry is 

calculated using a coefficient p, which represents the probability of capturing a portion of fish in 

the first fishing survey. 

 

 

The values of p are calculated from a combined sample that includes the summation of all the 

counts of salmon and trout fry from the sample areas where fish are captured three times. For 

the 0+ age group, the recalculated coefficient p is 0.6, while for older fry (>0+), it is 0.8. 

The density of salmon and trout fry is recalculated per 100 m2. 

 



 

3.2. Smolt Production Assessment 

3.2.1. Methodology for Smolt Enumeration 

Enumeration of salmon and trout smolts is conducted using a specialized smolt trap. The trap has 

a wing length of 20 meters and an opening for the fish to enter. The eye size of the fish is between 

10-24mm. 

Every year, the smolt trap is installed in the Salaca River in early April when the water temperature 

reaches 6-8°C. The trap is positioned with the opening facing the current as close as possible to 

the main stream. 

Pot scheme  

 

 

 

 

 

 

Considering that the smolt pot covers only a portion of the river, the effectiveness (capture rate) 

of the pot during the counting period is assessed by marking captured salmon and trout smolts 

with polyethylene streamer-type tags with unique numbering. The marked fish are released 3 km 

upstream of the pot. Recoveries of marked fish allow for the calculation of the total number of 

migrating smolts. The formula for calculating pot efficiency is as follows: 

 

 

where U is the pot efficiency, R is the number of marked smolts recovered from the pot, and M is 

the total number of marked smolts. 

3.2.3. Biological measurements 

The stage of smoltification is assessed. In smolt production calculations, only pre-smolts and 

smolts are taken into account. Length measurements are taken for all captured salmon up to the 

caudal fin (see 3.1.1.). A scale sample for age determination is collected from every fifth salmon, 

indicating the sample number, species, length, stage, and capture date in the scale book. 

Photographic documentation is conducted for every tenth salmon (see Appendix 4). Scale 

samples are collected from at least 100 smolts. 



3.2.4. Quality of biological data 

Biological data is input and compiled in Excel database format. Biological parameters have defined 

limits (minimum and maximum allowable values). After entering the data for smolt counting, an 

analysis of fish length data is performed, and erroneous entries are corrected if necessary. 

Biological data validation is also conducted during age determination. The age determiner 

compares the records for each specific fish with the information in the scale book and the entries 

in the smolt counting protocol. Any errors found are corrected in the Excel database file and the 

smolt counting protocol. 

Stages of salmon smoltification 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Parr

Pre-smolt 

Smolt 



Stages of trout smoltification 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3.2.5. Calculation of Smolt Production 

The smolt production is assessed using the Petersen population estimation formula. 

 

 

Where Ui is the total smolt production during the survey period, ui is the number of unmarked 

smolts caught during the survey period, M is the number of marked smolts released during the 

survey period, and mi is the number of marked smolts recaptured during the survey period. The 

following formula is used for variance calculation (Carlson et al., 1998): 
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the confidence interval: 

 

 

3.3. Automated Counting of Upstream Migrating Salmon and Parr 

For the automated counting of upstream migrating salmon and parr, a VAKI Riverwatcher 

automatic fish counter is installed in early July in the Salaca River at Vecsalaca. The automated 

fish counter is integrated with a selective barrier structure to facilitate the counting process. The 

installed automatic fish counter with the selective barrier structure in Salaca allows for efficient 

and accurate monitoring of the upstream migration of salmon and parr. 

The automatic fish counter with a demarcation fence structure is installed in Salaca River. 

 

 

 

 

 

 

 

 

 

All cases of upstream migration of salmon and parr through the scanner and photo tunnel are 

automatically recorded, providing information about species, gender, size, and total count. 

Continuous monitoring of migrating salmon and parr is conducted until the end of November, 

with the exact end date depending on hydrological conditions. At least once a week, the recorded 

data is downloaded and backed up on data carriers. Each entry is reviewed and verified by an 

employee of the Institute. 

 

 

 

 

 

The selective barrier structure. 



The silhouette of a male salmon from the VAKI Riverwatcher automatic fish counter installed in 

Salaca. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Screenshot of a female salmon captured by the VAKI Riverwatcher automatic fish counter in 

Salaca. 

 

 

 

 

 

 

 

 

 

 

 



3.4. Counting of salmon and trout spawning redds 

In late October and early November, in Salaca and, if possible, in other rivers suitable for salmon 

and trout, the counting of spawning redds and nests is conducted in rapid sections with suitable 

gravel and pebble substrates. The counting is done from a boat or while wading. The counting of 

spawning redds provides additional information about the volume of spawning fish in the river 

and the utilization of suitable areas for spawning. This information is valuable in relation to the 

results of fry surveys. Spawning redds and nests are visually identified. Measurements of counted 

redds and individual nests are also taken. 

The parameters of spawning redds 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3.5. Collection of fishing data 

Institute annually enters into agreements with collaborative fishermen for the collection of fishing 

data. These fishermen use nets to fish along the coast, aiming to cover the entire coastline, with 

a focus on coastal areas related to salmon and rivers where salmon fry naturally occur. 

Additionally, each year an agreement is made with a collaborative fisherman who collects at least 

200 biological samples of salmon and trout through hook and line fishing in the open sea within 

ICES Subarea 26 and 28. 
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3.5.1. Biological Analysis 

Information about the capture location, date, species, length, weight, gender, and condition of 

adipose fin is collected from captured salmon and trout in coastal and open sea fishing. For the 

analysed salmon and trout caught in the open sea through hook and line fishing, the weight of 

the fish on the hook is indicated. Therefore, a conversion coefficient of 1.1 is applied for the 

calculation of the fish's full weight. 

Considering that the number of salmon and trout caught in Latvian coastal and open sea fishing 

is relatively small, biological information is collected from all captured salmon and trout. A scale 

sample is taken from each salmon or trout for age determination. 

Sampling location and example of a completed sampling logbook 

 

 

 

 

 

 

 

Evaluation of adipose fin condition 
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In open-sea hook-and-line fishing, tissue samples (a small piece of caudal fin) are collected from 

all analysed salmon for genetic analysis. These tissue samples are stored in Eppendorf tubes filled 

with 96% ethanol. 

 

3.5.2 Biological data quality 

Biological data is entered and compiled in Excel database format. Biological parameters have 

defined limits, including minimum and maximum allowable values. Once the data on salmon and 

trout are entered, an analysis of fish length and weight data is performed. A linear regression 

model is created to determine the trend line and forecast confidence intervals. Entries that fall 

outside the confidence intervals are flagged as erroneous and are rechecked and corrected if 

necessary. Another round of data validation takes place when age determination is conducted. 

The age determiner compares the records for each specific fish with the information in the 

logbook and the database entries. Any identified errors are corrected in the Excel database file 

and the logbook. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Appendix 1 

The placement of long-term sampling sites for the monitoring of juvenile salmon. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

W - natural population 

M - mixed population 
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Appendix 2 

Placement of long-term sampling sites for counting fry of salmonids. 
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Appendix 3 

Electrofishing protocol 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Appendix 4 

Smolt counting protocol. 

 

 

 

 

 


