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Length Measurement of Finfish and
Shellfish: Its Uses in Fisheries Biology
Subal Kumar Roul, Shubhadeep Ghosh
& Prathibha Rohit
Abstract
The conservation and management process in fisheries depends on
the type of stock and its assessment. Hence, it is important to understand
the input parameters for the models used in the stock assessment. The
length-frequency is one of the sensitive parameter which is used most
frequently to know the dynamics of fish stocks in tropical waters. The
correct data collection on the length measurement plays a vital rolein
estimating the population parameters and to study the stock
characteristics, biology, and taxonomy of fishes. The length
measurements such as total length (for most fish species), fork length
(tunas), standard length (used mostly in taxonomy/systematics), body
length (needlefishes), lower jaw fork length (billfishes), pre-anal length
(ribbonfishes), and disc width (rays) are considered as the standard
measurement for fin fishes, whereas carapace length (prawns, lobsters and
crayfishes), carapace width (crabs), mantle length (cephalopods), shell
length, shell width, shell depth (bivalves),and shell height (gastropods)are
used for the shell fishes. This chapter will providea detail insights on
thedifferent standard length measurements and techniques used for the
measurement of fish length.
Keywords: Length measurement, taxonomy, finfish, shellfish, stock
assessment
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Introduction
Stock assessment of tropical fishes mainly depends on the
length frequency data, collected either from the survey vessels or
commercial vessels unlike in temperate stock assessment methods,
where dependency is on the age data of the fish i.e. age frequency
which can be readily determined by counting growth rings as
annual rings, formed due to daily addition (daily rings) on hard
parts of fish such as otolith. In temperate waters, it is easy to
distinguish the annual rings due to the clear seasonality (winter
and summer) unlike tropical fishes, where the annual rings on the
hard parts are difficult to count as the lines are frail due to the lack
of strong seasonality. However, with the help of advanced
techniques, it is now possible to count the daily rings of tropical
fishes too. Counting of growth rings on hard parts are very time
consuming and cumbersome in nature and difficult to apply on a
regular basis. Hence, most of the stock assessment models for
tropical stocks are still based on length frequency data. Length
frequency data are highly sensitive and the precision may vary
from person to person who collects the data and type of length
measurements. Hence, utmost care should be given to define a
suitable length measurement (standard measurement) based on the
species under study while taking the measurements in the field or
in laboratory.
Length measurement of fishes
Finfishes
The selection of length dimension to measure is totally
dependenton the type of fish specimens under study. But most
fisheries biologists usually measure either total length or fork
length as the standard measurement. However, none of the method
has clear advantages over other, thus it’sdifficult to recommend
any one particular method as a universal standard. One thing
biologist should keep in their mind is that the same unit should
be used to measure the fishes from the same stock.
Total length:Total length (TL) is measured from tip of the
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snout or tip of the lower jaw to the tips of the longest caudal fin
rays, in several possible ways (Fig. 1). Measurement may be taken
to the tip of the upper lobe, tip of the lower lobe, or of the longer
of the two, or some average of them both. In most cases it’s
easiest to measure total length and more specially while taking
measurement in the field.However, damage to tip of the caudal fin
poses difficulty in measuring total length which is true for several
fishes such as ribbonfishes, threadfin breams, silver pomfrets etc.
due to the frequent breakage of caudal fin tips/filamentsduring
post-harvest handling, fishing operation or predator attack. In
1965, International Council for the Exploration of the Sea (ICES)
and the International Commission for the North West Atlantic
Fisheries (ICNAF) recommended total length as standard
measurement for almost all species except tunas and salmonids.
This standard covers most of the North Atlantic fisheries and has
been accepted by most of the ICES member countries for most of
the species, even though it is still not universally in use. Later in
1963, General Fisheries Council for the Mediterranean (GFCM)
adopted total length dimension for oil sardine and the Regional
Fisheries Advisory Commission for the Southwest Atlantic
(CARPAS) approved the same standard for use in the Southwest
Atlantic in 1968.
Fork length: Fork length (FL) is measured from tip of the
snout or tip of the lower jaw to the cartilaginous tip of the shortest
or median, caudal fin ray (Fig. 2). It may be difficult to measure
if the tail is split/broken. For some large species like tuna having
a rigid and deeply forked caudal fin, fork length is preferred than
other dimensions.Fork length is measured flat, from point to point,
using a measuring board or callipers, not by stretching a tape
along the body surface, which would result in a longer dimension
for full-bodied fish. There is a general agreement among the tuna
workers to measure the fork length and recommended fork length
as the standard measurement for tunas.The International
Commission for the Conservation of Atlantic Tunas (ICCAT) has
also confirmed FL as the standard measurement for tunas.
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Standard length: Standard length (SL), the standard
dimension of taxonomy, is properly measured from tip of the snout
or tip of the lower jaw to the tip of the hypural bone (urostyle)
(Fig. 1).Standard length is seldom used in fisheries studies, except
by systematics/taxonomy where it is often considered as a standard
dimension. It is difficult to locate the hypural bone to record
standard length while working at speed as well as in the field.
Therefore, it has little scope to recommend its uses in the field or
on-board vessel.
Pre-anal length: Pre-anal length (PL) is measured from tip
of the snout or tip of the lower jaw to the anus (Fig. 3). In some
fishes such as ribbonfishes tail is pointed, pre-anal length is
considered as the standard measurement because of the easy
breakage of the tail due to post harvest handling, fishing pressure
and also in some instances by predator attack.
Body length:Body length (BL) is measured from end of the
opercle to the caudal fin base (Fig. 4). Body length is frequently
used as standard measurement for needlefishes as jaws are
usuallydamaged/broken during fishing or post-harvest handling, so
total length is not always measurable.
Lower jaw fork length: Lower jaw fork length (LJFL) is
measured from the tip of the lower jaw to the point of the fork
or ‘V’ of the tail (Fig. 5). Lower jaw fork length is commonly
used to record the length of fisheshaving bill (for example,
swordfish, marlin and sailfish) instead of regular fork length or
total length asfishermen immediately cut the upper jaw of such
fishes to avoid any kinds of injury and to accommodate in the fish
hold (personal observation). In some occasions, billfishspecimens
are without caudal fins (personal observation: sailfish without
caudal fin landed at Cochin Fishing Harbour, Kerala) which makes
impossible to perform any kind of fork length measurement.
Hence, in such cases it’s recommended to measure thelower jaw
standard length of the specimen.
Disc width:Disc width (DW) is measured as the maximum
width across the body mostly on ventral side (Fig. 6). In fishes like
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rays, having dorso-ventrally flattened type body, disc width is
generally preferred over the total length as standard measurement,
as the tails get damaged or fishermen cut the tail in most species
to avoid the injuryby venomous tail spines or dermal denticles of
the rays.
Shellfishes
Crustacea
Carapace length: Carapace length (CL) is the minimum
carapace length measured from inside the eye socket to the
posterior margin of the carapace of the animal (Fig. 7). Carapace
length is considered as the standard measurementfor prawns,
shrimps, lobsters and crayfishes. In lobsters the measurement is
usually taken parallel to the mid-line to the centre of the dorsal
margin of the carapace (Fig. 8).
Carapace width:Carapace width (CW) is measured as the
distance between the tips of the posterior-most lateral carapace
spines (Fig. 9). Carapace width is always recommended as the
standard measurement for crabs.
Molluscs
Mantle Length: Mantle length (ML) is the standard
measurement for coleoid cephalopods (octopus, squid and
cuttlefish). Mantle length is measured along the dorsal midline
from the margin of mantle to the posterior tip of the body (Fig.
10), excluding long tails in decapodiforms whereas in case of
octopodiforms ML is measured from a line joining the mid-point
of eyes to the posterior-most area of the mantle (Fig. 11).
Shell Length, Shell Width, and Shell Depth:Shell length (SL),
shell width (SW), and shell depth (SD) are the possible standard
measurements available for the bivalves (Fig. 12). In general shell
length is measured as the longest dimension in comparison with
the other two lengths. Shell length is the greatest measurement
taken in the antero-posterior direction whereas shell width is
measured as the greatest measurement in dorso-ventral direction.
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Shell depth is the greatest measurement at right angles to the plane
of the above two measurements.
Shell Height:Shell height (SH) is the maximum distance
measured from the tip of the whorl to the base of the shell.Shell
height is considered as the standard measurement for gastropods
(Fig. 13).
Measurement of processed and damaged fish
In case of damaged fishes (for example the fishes without
caudal fin) where total length was chosen as the standard
measurement, total length should be estimated by comparing with
another fish of about the same size or measuring another
convenient dimensions. In case of small pelagicscaught in gill nets,
most of the specimens were landed without head or damaged head
which occurr ed while removing from the nets (personal
observations). Similarly, in case of large sized high valued shrimps
caught by multiday bottom trawls, most specimens were processed
on board and heads were removed immediately after harvesting in
order to retain the freshness and to avoid melanosis during the
process of storage in the fish hold which will enhance the
acceptability and price of the product (personal observation in
trawl landings along Odisha coast). In such instances, other
dimensions must be measured.
Methods for length measuring
For all the measurement, it is necessary to have a suitable
measuring device. Measurements are usually made with special
measuring boards, tapes and callipers. A standard measuring board
consists of a flat wooden/plastic/metal platform with a scale
centrally positioned on it with head piece at the zero endsagainst
which the snout of fish is gently pressed while taking
measurement (Fig. 14). For overall length measurements, fishes
should be fresh and wet, keep on its right side, snout to the left
on the measuring board, mouth in closed position, fish body and
tail straightened along the mid line, and reading taken from the
scale.This is suitable for almost all types of fishes both in field
Conservation of Aquatic Biodiversity 

274

and laboratory except for some large, fatty fishes and their lengths
can be measured with the help of callipers or measuring tapes.
Measurement can be taken more accurately by a digital
Verniercalliper which is suitable for use in laboratory condition
only but practically not possible in the field. In general, measuring
scales and tapes are used while in the field.
Conclusion
Measurement of the linear dimensions of fish/shellfish
(whole or parts) is the most commonly used technique in
fisheries biology. Amongthe several measurements,total length is
the most frequently choiced measurement by the biologist due to
the ease and speed measurement. Total length mostly depends on
various factors such as weight, age and maturity. Therefore, any
of these parameters can be easily determined from the length
data used. Length data collected from a developing fishery are
important as an input for other applied ecological and biological
studies.
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Fig. 1 Total length and Standard length of fish

Fig. 2 Fork length of tuna

Fig. 3 Pre-anal length of ribbon fish

Fig. 4 Bod y length of needlefish

Fig. 5 Lower jaw fork length of billfish

Fig. 6 Disc wid th of ray

Fig. 7 Carapace length of prawn

Fig. 8 Carapace len gth of lobster
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Fig. 9 Carapace width of crab

Fig. 10 Mantle length of squid

Fig. 11 Mantle length of octopus

Fig. 12Shell length, width and depth of bivalve

Fig. 13 Shell height of gastropod
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