'.) Check for updates

Received: 15 January 2021 Revised: 6 April 2021 Accepted: 21 April 2021

DOI: 10.1111/jai.14217

SHORT COMMUNICATION Applied Ichthyology <

Length-weight relationships of ornamental fish species from
Amana Lake, Amana Reserve, Amazonas, Brazil

Alexandre P. Hercos | Ana Carolina Prado-Valladares®??3 | Jana M. del Favero* |
Nagila A. Zuchi®* @ | Tulio F. Teixeira®® | Fabio E. A. Albuquerque”®® |
Helder L. de Queiroz*

1Grupo de Pesquisa em Ecologia e Biologia de Peixes, Instituto de Desenvolvimento Sustentavel Mamiraud, Estrada do Bexiga, Fonte Boa, Tefé, Amazonas,
Brasil

“Diretoria de Pesquisa e Producio, Fundacio Instituto de Pesca do Estado do Rio de Janeiro, FIPERJ, Fonseca Ramos s/n°~Terminal Rodoviario Roberto
Silveira, Rio de Janeiro, Brasil

SUniversidade Federal do Rio de Janeiro, UFRJ, Laboratério de Ecologia de Peixes, Instituto de biologia -Av. Pau Brasil, Universidade Federal do Rio de Janeiro
- Ilha do Fundao, Rio de Janeiro, Brasil

“Programa de P6s-Graduacio em Ecologia, Universidade Federal do Rio de Janeiro, Avenida Carlos Chagas Filho, Cidade Universitaria, Ilha do Fund3o, Rio de
Janeiro, Brasil

SPrograma de Pés-Graduacio em Biologia de Agua Doce e Pesca Interior, Instituto Nacional de Pesquisa da Amazénia, Manaus, Amazonas, Brasil

%Programa de Pés-Graduacio em Biologia de Vertebrados, Pontificia Universidade Catdlica de Minas Gerais, Rua Dom José Gaspar, Belo Horizonte, Minas
Gerais, Brasil

’Laboratério de Sanidade Animal, Universidade Federal do Oeste Paraense, Santarém, Brasil

8Departamento de Patologia Animal, Facultad de Veterinaria, Universidade de Santiago de Compostela, Lugo, Spain

Correspondence

Alexandre P. Hercos, Grupo de Pesquisa Abstract

em Ecologia e Biologia de Peixes, Instituto Length-weight relationships (LWRs) were estimated for 16 ornamental fish
de Desenvolvimento Sustentavel Mamiraua, . " . . . .
Estrada do Bexiga, 2584, Fonte Boa, CEP species from Amana Lake and nine tributary streams, in Central Brazilian
69553-225, Tefé, Amazonas, Brasil. Amazonia. Sampling was carried out bimonthly for a year (2007-2008), using two

Email: alexandre.hercos@mamiraua.org.br X .
sets of four gillnets (20 m x 2 m, 2,5; 3,5; 04; 4,5 cm stretch mesh size); trawls were

Funding information performed with seine nets (35 m x 6 m, 3 mm stretch mesh size); native fish-traps
Ministério da Ciéncia Tecnologia e

Inovacio - MCTI; Conselho Nacional (fyke-net like fish-traps woven from local lianas), and dip nets (0.5 m x 0.5 m stretch

de Desenvolvimento Cientifico e mesh size). Measurements were done for standard length (SL - 0.1 cm precision)
Tecnolégico- CNPq; Programa Petrobras ) - . . . .

Ambiental: Darwin Initiative - DEFRA/ and total weight (Wt - 0.01 g precision). This study provides information on the
UK Project Reference 14-060. length-weight relationships for all sampled species and, in addition, provides new

maximum standard lengths for six species.

KEYWORDS

allometry, Amazon fishes, Middle Solimbes Basin, neotropical fish fauna

of population growth for fish communities, and form a key element
1 | INTRODUCTION in fish biology and ecology research, potentiating is species bio-
mass estimations from length observations (Froese et al., 2011).
Morphometric parameters, such as the length-weight re- The relationship between these two variables generates infor-

lation (LWR), is usually the first step in obtaining estimates mation contributing to the development of fish population and
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dynamics models (Froese, 2006), can reveal biogeographical rela-
tionships, as well as provide baseline information for fish stock man-
agement strategies and conservation (Barros et al., 2018; Camargo
et al., 2018; Froese et al., 2011; Silva et al., 2019).

This paper describes the length-weight relationships (LWR) for 16
ornamental fish species from the Amana Sustainable Development
Reserve (ASDR), sampled at Amand lake, in Central Brazilian
Amazonia, and of its nine tributary streams. The study were car-
ried out as part of a larger research project, conducted by the
Mamiraua Institute, to support the sustainable management of or-

namental fish in the area by the local traditional fishing communities.

2 | MATERIALS AND METHODS

Sampling was carried out bimonthly between February 2007
and February 2008, at Amana Lake and nine tributary streams (02°
37'07"/64°38'47"),alllying within Amana Sustainable Development
Reserve (ASDR), Amazonas State, Brazil. Sampling was con-
ducted using two sets of four gillnets (20 m x 2 m, 2,5; 3,5; 04;
4.5 cm stretch mesh size) immersed in water for 24-hr with 3-hr
interval between catches; five trawls were performed with seine
nets (35 m x 6 m, 3 mm stretch mesh size); five woven native fish-
traps (fyke-net like fish-traps woven from local lianas) immersed in
water for 24-hr, and two hundred trawls were performed with dip
nets (0.5 m x 0.5 m stretch mesh size). Collected fish were anesthe-
tized, fixed in 10% formalin and preserved in 70% ethanol after a
10-day-period. Fish specimens were later identified to the species
level by consulting the literature (e.g. Barata & Lazzarotto, 2008;
Gery, 1977) and specialists. All scientific names, authority and year
of description followed Eschmeyer et al. (2020), and all species rela-
tionships were checked using Fishbase (Froese & Pauly, 2020).

For the body measurements, the fish were removed from the
alcohol solution and immediately dried on paper towels to remove
the excess, then measured and weighed (SL, nearest 0.1 cm and Wt,
0.01 gram precision). The weight-length relation species were esti-
mated using the equation W = aSL® (Le Cren, 1951), where W is the
total weight in grams; SL is the standard length in millimeters; a is
the linear coefficient to the equation; and b is the growth coeffi-
cient of each species. The equation (W = aSL?) was converted into
the natural logarithmic form (InW =Ina + bInSL)) and parame-
ters a (regression intercept) and b (slope) were calculated using re-
gression analysis (King, 2007). Presence of outliers for each species
was identified graphically using log TL versus log WT plots (Froese &

Binohlan, 2000), and obvious outliers were removed.

3 | RESULTS

Atotal of 16 speciesin4 families were analyzed. Prior to the study none of
the analyzed species had a known LWR, and maximum standard length
values of six species were updated. All regressions were significant in all

species (p < .001), with the coefficient of determination (r2) ranging

of
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from 0.96 to 0.99. The LWR allometry coefficient (b) ranged from 2.7859
for Apistogramma bitaeniata Pellegrin, 1936, to 3.5045 for Symphysodon
tarzoo Lyons, 1959. The median value for b was 3.13, with 50% of the
values found lying between 2.95 and 3.34 (Table 1).

4 | DISCUSSION

This study provides the first biological information for these 16
species of ornamental fish from the Central Amazon basin, includ-
ing Symphysodon tarzoo, the most important species for the local
ornamental trade, and a major source of income for local fisher-
men (Mendonga & Camargo, 2006). As expected, all b values fell
within the expected range (2.5-3.5), as suggested by Froese (2006).

The estimate for four species Hyphessobrycon bentosi,
Nannostomus unifasciatus, Acarichthys heckelii and Apistogramma
bitaeniata, may be very tentative, because the smaller size classes
dominate the sample, and the very small fish usually do have a differ-
ent growth stanza (before they reach final body shape).

The data presented here are part of a previous and larger proj-
ect, aimed at surveying stocks or ornamental fish in Amana Reserve
streams, to support the sustainable management of resources by
local populations. This explains the high number of animals collected
(Queiroz & Hercos, 2009).

This length-weight relationships, and maximum length provided
for the ichthyofauna from one of the most important parts of the
central region Amazon, not only comprise important information
on population and community ecology, but can also serve as base-
line data for future studies focused on the management and conser-

vation of aquatic resources in the region.
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