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Te length–weight relationship (LWR) in fsh is an important tool because it allows understanding aspects such as growth
assessment, body condition, and biomass estimation.Te aim of this study was to determine the LWR of food fsh species from the
Amazonian plain of the Putumayo River caught by artisanal fsheries to be sold in the town of Puerto Leguı́zamo between 2018 and
2023. More than 19,000 individuals of 31 species were registered. Each fsh was taxonomically identifed at the species level,
recording its standard length (cm) and weight (g). Searches in FishBase revealed that six species lack referenced data, twenty fve
are not reported for the Putumayo Basin, and fve are in the vulnerable category, according to the International Union for
Conservation of Nature (IUCN). Te relationship data calculated in this study are the frst publications for these species in this
region of the Amazon Basin. Knowledge of these biometric data and their relationships is relevant for managing and conserving
fsh and fsheries.

Keywords: Amazon basin; fsheries biology; Putumayo-Ica

1. Introduction

Te Putumayo watershed in the Colombian Amazon is
home to 470 fsh species [1]; 17 percent of these, i.e., 80
species, are used for commercial fshing and self-
consumption (unpublished data). According to the IUCN
Red List, Colombia has 22 species, 16 of which are classifed
as vulnerable (VU) [2]. Overfshing, the degradation of
aquatic environments, population growth, and limited ac-
tion by regulatory authorities jeopardize the population
status of the ichthyofauna [3].

Length–weight relationships (LWRs) are an important
tool in fsheries science because they allow biomass to be
estimated from landing data when only length measure-
ments are available [4]. Tey are even more valuable in
isolated areas of the Amazon where community monitoring
programs are being conducted, where weighing equipment
is not readily available, or in crowded collection centers

where fsh weighing is impractical. In these circumstances,
length data are more accessible and provide a reliable basis
for converting them into biomass fgures [5].

In the Putumayo River Basin, the lack of knowledge
about the morphometric relationships of food fsh limits
regional knowledge of stocks and hinders fsheries man-
agement. Accordingly, the aim of this study is to establish the
LWR for 31 high-value fsh species for local people. Te
results in this publication provide valuable biometric in-
formation on these fsh species and can aid in sustainable
fsheries management by coastal communities and fsheries
authorities in the triborder area of Colombia, Peru, and
Ecuador, as well as becoming input for future research.

2. Materials and Methods

Te specimens were collected between January 2018 and
December 2023 in fshing landings in Puerto Leguı́zamo
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(0.20°S, 74.78°W) located in the Putumayo River Basin on
the triple border of Colombia, Peru, and Ecuador (Figure 1).
Artisanal fshers employed two methods for the capture. Te
frst method utilized monoflament surface gillnets. Te
length of these nets ranges from 40 to 100m long with 30–50
meshes in height. Mesh sizes (from knot to knot) can be 2.5,
3.0, and 3.5 inches. Te second fshing method uses a nylon
line with 30–50 hooks, size #6, submerged perpendicularly
to the main river channel. Hooks are baited with fsh parts.

Te specimens collected were taxonomically identifed
and validated by comparison to individuals from the Am-
azonian ichthyological collection of Instituto Amazónico de
Investigaciones Cient́ıfcas SINCHI (https://sinchi.org.co/
ciacol). Te weight–length relationship of species was esti-
mated using the following equation.

Wt � a∗ SL
b
, (1)

where Wt is the total weight (g), SL is the standard length
(cm), a is the intercept, and b is the slope of the linear (log-
transformed) version [4] estimated using the following
equation.

log Wt( 􏼁 � log(a) + b∗ log SL( 􏼁. (2)

Te presence of outliers for each species was identifed
graphically using log (SL) versus log (Wt) [6], removing
obvious outliers. Te 95% confdence intervals (CIs) and the
coefcient of determination (r2) of the regression parame-
ters a and b were calculated.

3. Results

A total of 19,630 individuals belonging to 31 species and 12
families were measured and weighed. Sample sizes ranged
from 32 to 4850 data points. Te three species with the
highest number of records were Calophysus macropterus
with 4,850, followed by Brachyplatystoma platynemum with
3314 and Brachyplatystoma juruense with 2346, highly ap-
preciated commercially in this region. Te results of the
LWR are presented in Table 1.Te b parameter for all species
ranged from 2.24 to 3.45.Te lowest b value corresponded to
Potamorhina altamazonica (2.24), while the highest was
recorded for Exallodontus aguanai (3.45). In the regression
analysis, the r2 value was used to evaluate the goodness of ft
of the model. Te species with the best ft (r2 � 0.989) was
Sorubimichthys planiceps, while the poorest ft was Hypo-
phthalmus oremaculatus (r2 � 0.611). Six of the 31 species
analyzed had no LWR record available in FishBase [7], and
25 had LWR records but no representation for the Putumayo
River Basin.

4. Discussion

Te parameters of the calculated relationships can vary
signifcantly depending on sex and hydrological season, as
well as other factors such as growth phase, gonadal devel-
opment, stomach contents, and health status [8–11]. Since
individuals were collected over an extended period, these
data do not represent a specifc season or time, and for
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Figure 1: Location of the study area in the upper Putumayo River, Puerto Leguı́zamo, Colombia.
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comparative purposes, they should be considered only as
annual means. Tis study provides biometric information
for 31 food fsh species from the Putumayo Basin, including
migratory goliath catfshes (Brachyplatystoma, Pimelodi-
dae), the most threatened genus in the Amazon Basin [12].
Te frst LWR is provided for Brachyplatystoma juruense,
Brachyplatystoma platynemum, Brachyplatystoma tigrinum,
Exallodontus aguanai, Megalonema platycephalum, and
Pseudoplatystoma punctifer, which do not have data in
FishBase [7]. Te estimation of the LWR for B. tigrinum and
E. aguanai is tentative due to the reduced sample size.
Nevertheless, the results will be valuable for fsheries studies
and can be considered a reference for the Colombian
Amazon. Te expected b value range (2.5–5.5) was met in
96.8% (30 species), according to Froese [4], who indicated
that values should typically be between 2.5 and 3.5. When
b� 3, growth is isometric, i.e., specimens maintain their
shape as they grow (weight proportional to volume); b< 3
indicates negative allometric growth, where the fsh becomes
longer or thinner as it grows, and when b> 3, allometric
growth is positive, i.e., the individual is more robust or
“fatter” in relation to its length. As an exceptional case,
a strong negative allometric growth (2.24) was found in
Potamorhina altamazonica despite having a large sample
size, which may be associated with the lack of individuals at
diferent growth stages or the seasonal and interannual
hydrological efects that occur in the Amazon [4, 13]. Te
species recorded r2 values ranging from 0.611 to 0.989.Tese
values may correspond to changes in the natural body
condition associated with reproductive seasons, migrations,
or gear selectivity [14] or an inadequate representation of the
size classes.

5. Conclusion

Te results recorded in this study for 31 food fsh species
from the Putumayo River Basin are fundamental because
they provide biometric data for poorly documented eco-
logically and economically important fsh species. Tis in-
formation provides a practical tool for fsheries biology,
allowing for more accurate biomass estimates when only
length measurements are available, as is often the case in the
Amazon, where weighing individuals is rare. Te LWR is
fundamental for the conservation and management of
fshery resources in artisanal fsheries in the Amazon, as it
serves as a basis for fshery assessment models, allows
monitoring of fshing pressure through changes in its pa-
rameters over time, identifes species growth patterns, and
acts as an indicator of fsh body condition. LWR is reported
for six species lacking data referenced in FishBase and 25
unreferenced species for the Putumayo River Basin.Te data
provided in this study are crucial for managing multispecies
fsheries in the Putumayo River Basin, given the high di-
versity of its fsh fauna.
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