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Introduction 

Fisheries science relies heavily on accurate data about fish populations. Understanding fish 
size, abundance, and species composition is crucial for sustainable fisheries management, 
conservation efforts, and ecological research. This chapter details the essential techniques for 
fish measurement and sample sorting, emphasizing the importance of standardized protocols 
for reliable and comparable data. These methods underpin stock assessments, growth studies, 
food web analysis, environmental impact assessments, and numerous other fisheries 
applications. Accurate data is the foundation of sound scientific advice and effective 
management decisions.   

It's rarely feasible to measure every single fish in a population. Instead, we collect 
representative samples to draw inferences about the larger population. The sampling frame 
defines the group from which the sample is taken, and each individual fish represents a 
sampling unit. A well-designed sampling strategy ensures the sample accurately reflects the 
characteristics of the entire population, minimizing bias. Several sampling strategies exist, 
including random, stratified, and systematic sampling. The appropriate method depends on 
the specific study objectives and the characteristics of the fish population. For instance, 
stratified sampling, where the population is divided into subgroups (e.g., by size or location) 
before sampling, can be more effective when dealing with diverse populations. Careful 
consideration of the sampling design is crucial to avoid skewed results and misleading 
conclusions.   

Fish Measurement Techniques 

Types of Measurements: Accurate and consistent measurement is fundamental. Several key 
measurements are commonly used: 

● Length: Fish length is a crucial metric for age and growth studies. Different length
measurements exist, each with specific applications. Some basic measurements are total
Length (TL), Fork Length (FL), Standard Length (SL), Body Length: Measured
from the snout to a specific body landmark (Figure 1). The details some commonly used
measurements are given in table 1. Fish length measurement protocols are not universally
applicable; they vary considerably depending on the species.  The most common method
involves measuring the total length, defined as the straight-line distance from the snout tip
to the furthest point on the caudal fin (tail).  This furthest point can be either the upper or
lower lobe of the fin, depending on the species' morphology.  However, some fish possess
specialized caudal fin structures that necessitate alternative measurement strategies.  A
prime example is the threadfin bream, which has an extended, delicate filament on its

20 



ICAR Short Term Training Manual on Integrated Taxonomic Techniques for Marine Biodiversity Conservation 

upper caudal fin lobe, making it easily breakable and unreliable for measurement.  
Therefore, in this species, total length is measured to the tip of the lower caudal fin lobe, 
providing a more consistent and accurate metric.  This highlights the importance of 
considering species-specific fin morphology when determining appropriate length 
measurement techniques in ichthyology. 

● Weight: Fish weight is essential for biomass estimations and condition factor
calculations. Measurements are usually taken using calibrated scales. For some studies,
wet weight (immediately after capture) is preferred, while others may require dry weight
(after removing moisture).

● Other Measurements: Depending on the research question or the fish species under
study, other measurements might be necessary. These include:

● Girth: Circumference of the fish's body at a specific point.

● Fin Ray Counts: Number of rays in specific fins.

Table 1. Measurements in Traditional Morphometrics. 

Morphometric traits  Acronyms  Description 

Total length  TL  Distance from tip of the snout to the tip of the of caudal fin 

Standard length  SL  Snout tip to the posterior edge of the last vertebra or caudal fin 
base. 

Fork length FL Distance from the tip of the snout to the end of the middle caudal 
fin rays 

Head length  HL  Distance from the tip of the snout to the posterior margin of the 
operculum  

Head width HWD Distance between the posterior edges of right opercle and left 
opercle 

Eye diameter  ED  Diameter of the eye along the body axis 

Pre-orbital length  PROBL  Distance from the tip of the snout to the anterior margin of the 
eye  

Post-orbital length  POOBL  Distance between the posterior margin of the eye and the 
posterior margin of the operculum  

Mid body length  MBL Distance between the posterior margin of the operculum to the 
base of the caudal fin rays  

Pre-dorsal fin length  PDL  Distance from the tip of the snout to the origin of the dorsal fin 

Dorsal fin base length  DBL  Distance between the origin and end of the dorsal fin 

Pre-anal fin length PAL Distance from the tip of the snout to origin of the Anal fin 

Pre-pectoral fin length PPECL Distance from the tip of the snout to origin of the pectoral fin 

Pre-pelvic fin length  PPELL Distance from the tip of the snout to origin of pelvic fin 

Inter anal pelvic length  IAPL  Distance between the pelvic fin insertion and the anal origin 

Body depth  BD  Vertical distance measured at origin of dorsal fin 
Caudal peduncle depth  CPD  Maximum vertical distance across the entire length of the caudal 

peduncle  
Snout to posterior edge of 
orbit length 

SNPOL  Distance from snout to posterior edge of orbit 

21 



ICAR Short Term Training Manual on Integrated Taxonomic Techniques for Marine Biodiversity Conservation 

Figure 1: Image (adopted from FAO) illustrating the selected morphometric traits in 
hilsa 

1-TL; 2- SL; 3-FL; 4-HL; 5- ED; 6-PROBL; 7-POOBL; 8-PDL; 9- PPECL; 
10-PPELL; 11-PAL; 12-BD; 13- CPD; 14- HWD; 15- SNPOL; 16- DBL; 17- IAPL; 

18- MBL 

Measurement Tools and Best Practices: Various tools are employed for fish measurements: 

● Measuring Boards: Used for accurate length measurements. Should have a smooth
surface and clear markings.

● Calipers: Useful for measuring smaller fish or specific body parts. (Fig 2)

● Scales: Calibrated electronic or mechanical scales for weight measurements (Fig 3)

Fig 2: Digital Vernier Calipers   Fig 3: Scale for taking measurements 
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Best Practices: 

● Handle fish carefully to minimize stress, especially for live specimens.

● Ensure measuring boards and scales are clean and calibrated regularly.

● Record data immediately on pre-prepared data sheets (paper or digital), including date,
time, location, and observer.

● Use consistent units (e.g., mm, cm, kg, g).

● For length measurements, ensure the fish is straight and the measurement is taken along
the body axis.

● For weight measurements, ensure the fish is free of excess water or debris.

● Remarks Section – Notes for abnormalities, preservation method, or further study.

Sample Sorting and Preservation 

Sample Sorting: After collection, fish samples often need to be sorted based on various 
criteria: 

● Species: Accurate species identification is critical. Use taxonomic keys, field guides, or
consult experts.

● Size Class: Sorting by size (length or weight) is common for growth and population
structure studies.

● Sex: Determining sex may require internal examination or external characteristics (often
size-related).

● Maturity Stage: Assessing the reproductive maturity of fish is essential for stock
assessments and fish biology studies

Sample Preservation: Preservation is necessary when samples cannot be processed 
immediately. Common methods include: 

● Freezing: Suitable for many analyses, but can alter tissue structure for some studies.
Proper anatomical alignment of fish specimens before freezing is essential for preserving
their morphology.  Distorted positioning during freezing can lead to irreversible shape
alterations, hindering accurate identification and morphological studies.

● Formalin: A common fixative for preserving tissue structure, but requires careful
handling due to toxicity. Buffered formalin is preferred as it reduces the tissue shrinkage
and decalcification.

● Alcohol: Used for preserving DNA and other biomolecules.

Preservation Procedures: 

● Record detailed information about the sample before preservation (date, time, location,
etc.).
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● For formalin fixation, use the correct concentration (typically 10%) and ensure proper
penetration of the tissues. Change the formalin after a few days.

● For alcohol preservation, use a high concentration (e.g., 40% or 70% ethanol).

● Label or tag all samples clearly with waterproof labels, including species, date, location,
and other relevant information.

● Maintain a detailed record of all preserved samples. Proper labeling is crucial for
specimen preservation and future reference. Labels must be clear, legible, and
unambiguous to avoid any confusion. Essential label information includes the date and
precise location of collection, relevant ecological details about the habitat, the method
used for capture, and the name of the collector.

Data Analysis and Quality Control 

Data Analysis: Collected data are analyzed using various statistical methods. Basic 
descriptive statistics, such as mean, standard deviation, and range, provide an overview of the 
data. Length-frequency distributions are used to study age and growth patterns. More 
advanced statistical analyses are employed for complex ecological and population modeling. 
Software packages like R, SPSS, or specialized fisheries software are commonly used.   

Quality Control and Assurance: Maintaining data quality is paramount. Implement the 
following measures: 

● Calibration: Regularly calibrate measuring equipment.

● Replicates: Take replicate measurements to assess precision.

● Blinded Measurements: Have different observers measure the same fish without
knowing each other's results to minimize bias.

● Data Validation: Check data for errors (e.g., outliers, inconsistencies).

● Documentation: Maintain detailed records of all procedures and data.

Conclusion 

Accurate fish measurements and proper sample sorting are fundamental to fisheries science. 
Adhering to standardized protocols and implementing quality control measures ensures the 
reliability and comparability of data, leading to informed decisions in fisheries management 
and conservation. The techniques described in this chapter provide a solid foundation for 
anyone involved in the study of fish populations. 
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