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Abstract.- An interesting species to diversity aquaculture in Peru is the sea chub Girella laevifrons. The objectives of this work were to evaluate 
the adaptation to culture of G. laevifrons juveniles and to determine the productive parameters of growth and survival. Two groups of fish: group 
1 (1.35 g) and group 2 (0.99 g) were kept in experimentation for 92 days. At the end of the experiment in both groups, no significant differences 
were found in the productive parameters as well as in survival where this was 100%. It was concluded that G. laevifrons tolerated captivity with 
high survival in both groups.
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Introduction

In Peru, animal mariculture is currently oriented solely to the 
production of three species: the white shrimp (Litopenaneus 
vannamei) and the scallop (Argopecten purpuratus), that yield 
more than thirty-five thousand tons per year each, and the fine 
sole (Paralichthys adspersus), that yields more than 12 ton per 
year (PRODUCE 2020). With the aim to gradually add new 
marine species to animal mariculture in Peru, several Peruvian 
institutions have been conducting aquaculture research on 
marine fish such as the cheetah Anisotremus scapularis and the 
grouper Paralabrax humeralis (IMARPE 2016). Likewise, 
National Fund for Fisheries Development (FONDEPES) 
and Jorge Basadre Grohmann National University of Tacna 
(UNJBG), have been working since 2016 in the development 
of technologies for the cultivation of marine fish such as the 
croaker Cilus gilberti and the cheetah A. scapularis (Aquahoy 
2017)1. As a result of these investigations, important advances 
have been made. For example, in A. scapularis it has been 
investigated in reproducers, larvae and juveniles, aspects 
related to capture, transport, conditioning and spawning, 
diet quality, larval quality, the cultivation of fry to juveniles 
and the sequencing of the mitochondrial genome (Espinoza-

Ramos et al. 2019, Montes et al. 2019, Gomes-dos-Santos et 
al. 2020, Carrera-Santos et al. 2022, Cota et al. 2022, 2023; 
Espinoza-Ramos et al. 2022a, b). Likewise, in this species 
it has been possible to develop a larval culture protocol 
(Castro et al. 2021). In the case of the croaker C. gilberti, 
outstanding investigations have dealt with the capture and 
conditioning of reproductive specimens (Espinoza-Ramos 
& Contreras-Mamani 2018), the physiological responses 
to hypoxia (Álvarez et al. 2020), molecular markers related 
to appetite regulation (Álvarez et al. 2023), capture and 
conditioning protocol in captivity (Chili-Layme et al. 2023a), 
and larval culture in laboratory conditions (Chili-Layme et 
al. 2023b). Although it is true that to date important advances 
have been made in aquaculture research on A. scapularis and 
C. gilberti, both species are carnivorous (Méndez-Abarca & 
Pepe-Victoriano 2020); so in the long term their aquaculture 
could be unsustainable because fishmeal and oil fish will be 
scarce. So given this situation regarding the unsustainability 
of fishmeal and fish oil over time, today one of the great 
opportunities and challenges in aquaculture is to work with 
species of low trophic level (herbivores and omnivores) or to 
use substitute sources for fishmeal and fish oil (HLPE 2014). 

1Aquahoy. 2017. Estudiantes de UNJBG realizan siembra de alevines de sargo con fines de repoblamiento. <https://www.aquahoy.com/
noticias/peces/29130-estudiantes-de-unjbg-realizan-siembra-de-alevines-de-sargo-con-fines-de-repoblamiento>

©The author(s). This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-
Commercial License (http://creativecommons.org/licenses/by-nc/4.0/) which permits unrestricted non-commercial use, 

distribution, and reproduction in any medium, provided the original work is properly cited.

O
nl

in
e 

IS
SN

: 0
71

8-
19

57

R
B

M
O

162

https://orcid.org/0000-0001-7183-8116
https://orcid.org/0000-0003-1345-6261
https://orcid.org/0000-0003-0074-2381
http://creativecommons.org/licenses/by-nc/4.0/


In this sense, an interesting species that could contribute 
to the sum of the number of aquaculture species in the 
mariculture of Peru would be sea chub Girella laevifrons 
(Tschudi, 1846). One of the reasons to highlight in this fish 
would be its omnivorous nutrition, which is an attractive 
characteristic for the breeding of new species in aquaculture 
(Aquahoy 2018)2. 

About this species (G. laevifrons), it is a widely represented 
fish in shallow rocky intertidal zones of the north-central coast 
of Chile (Stepien 1990, Varas & Ojeda 1990, Muñoz & Ojeda 
1997). On the Peruvian coast, it is found from Guañape Islands 
(8ºS) to Tacna (Pequeño & Sáez 2008). 

It is a fish with white, firm and consistent meat, becoming 
an important resource for artisanal fishermen (Ugaz 2024)3. 
Regarding research carried out on this species (G. laevifrons) 
related to aspects of its breeding in captivity (cultivation), 
it has only been possible to find the work of Cruz (2019), 
who evaluated a short 30-day trial on growth and survival of 
fingerlings using diets with increasing levels (15, 30 and 45%) 
of the green alga Ulva lactuca and determined that the level 
of 30% of this alga caused the best growth in terms of weight 
gain (112%) and the higher survival rate (50%).

Therefore, the objectives of this work were to evaluate the 
adaptation to the cultivation of juveniles under a recirculating 
aquaculture system and to determine the first productive 
parameters in terms of growth and survival in captivity.

Materials and methods

An observational study was conducted to determine the 
potential of Girella laevifrons for aquaculture. In October 
2018, 120 juveniles between 1 and 9 g of total weight were 
captured from San Bernardino beach (Casma, Ancash, Peru; 
9°5´S, 78°24´30´´W). The fish were transported in four 20 
L plastic buckets with 15 L [2 ind. L-1 (30 ind. buck-1)] of 
unfiltered seawater to the facilities of the Fish Research 
Center (CINPIS) of the National Agrarian University La 
Molina (Lima, Peru). 

In the CINPIS the fish were identified according 
to Chirichigno & Vélez (1998) and before starting the 
experiment the fish were acclimatized for one week in the 
marine recirculation system in aquaculture (SRA), at an 
average density 20 fish per 80 L. This SRA system consists 
of 5 tanks of 100 L with a capacity of 80 L of seawater, a 
mechanical filter of 75 L with a capacity of 60 L of use with 
1 m2 of Dunlopillo filtering material, a 15 L biological filter 
with 1 kg of bioceramic filtering material, a 200 L water 
reserve tank with a capacity of 100 L, and a submersible 
power pump with a delivery height of 4 m. Feeding during 
the acclimatization period consisted of New Life Spectrum 
marine fish meal of caliber 1 mm, made of 37% protein, 
6% lipids and 4% fiber. This food contains among its main 
ingredients Ulva seaweed. Food was delivered ad libitum 
with 3 rations (9 h, 12 h and 16 h), 6 days a week. After the 
acclimatization period, 75 specimens were selected and the 
following classes were formed according their weight: group 
1 in duplicate (15 specimens of 1.35 ± 0.04 g) and group 2 
in triplicate (15 specimens of 0.99 ± 0.06 g). The experiment 
lasted 92 days.

During the experiment, the mechanical filter was cleaned 
daily and water replacements were made for the entire system 
volume of 5%. The water physicochemical parameters were 
evaluated three times per week. Temperature was measured 
with a ± 1 °C precision mercury thermometer; salinity was 
measured with a ± 1 PSU precision refractometer. The pH 
was determined with pH tapes (Merck®). Dissolved oxygen, 
ammonia and nitrites were measured with specific Kits (JBL). 

Growth controls were performed every 14 days, for which 
the total weight of all individuals per group was recorded. 
With the information collected from the biometrics, growth 
performance was assessed using the following parameters 
according to Vizcaino et al. (2016): specific growth rate 
(SGR), weight gain (WG), weight gain in percentage (WG 
%), condition factor (CF), feed conversion ratio (FCR) and 
survival (S).

2Aquahoy. 2018. Nuevas especies para la acuicultura. <https://www.aquahoy.com/entrevista/31005-nuevas-especies-para-la-acuicultura>
3Jorge Ugaz Gómez. Ministerio de Agricultura y Riego – MINAGRI, Perú. Comunicación personal, 10 de abril de 2024.
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SGR (% day-1)= 100 × {(ln Final weight) - (ln Initial 
weight)} / duration of the experiment

WG (g)= Final weight (g) - Initial weight (g)

WG (%)= {(Final weight (g) - Initial weight (g)) / Initial 
weight (g)} × 100

CF= 100 × Total fish weight (g) / Total length3 (cm3)

FCR= Dry feed intake (g) / Weight gain (g)

Survival (%) = Nf / Ni x 100

where, ln is the natural logarithm, Nf is the final number of 
fish; Ni is it the initial number of fish. The normality and 
homogeneity of the variances of the data were verified and 
Student’s t test was performed to determine the significant 
differences between both treatments. This was done using 
SPSS 19.0 program for Windows (Colin & Kinnear 2012).

Results and discussion

Environmental variables

The temperature of the culture water fluctuated between 17 
and 25 °C, with an average of 21 °C. The averages for the other 
parameters were as follows: salinity of 35, pH of 8, 0.06 mg L-1 
of ammonium, 0.6 mg L-1 of nitrite and 9 mg L-1 of dissolved 
oxygen (Fig. 1). These values are within the normal range for 
breeding other species of marine fish (Ortega 2008, 2013).

Growth: Productive parameters

At the end of the experiment, and comparing the results 
between the two experimental groups of fish, it can be 
observed that there were no significant differences (P > 0.05) 
in all the growth parameters evaluated (Table 1). The results 

Figure 1. Variation of parameters: A) temperature (ºC), B) Salinity, C) Ammonium and nitrites (mg L-1) and D) dissolved oxygen (mg L-1) in captive 
culture of G. laevifrons juveniles. Average values / Variación de parámetros: A) Temperatura (ºC), B) Salinidad, C) Amonio y nitritos (mg L-1) y D) Oxígeno 
disuelto (mg L-1) en juveniles de G. laevifrons cultivados en cautividad. Valores medios
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of the growth parameters of the present study compared to 
other species of marine fish were different. For example, when 
comparing to Graus nigra Philippi, 1887 (a species from 
the same family as G. laevifrons), the results indicate that 
G. laevifrons had a slower growth rate (92 days to reach an 
average weight of just over 3 g, Fig. 2), since G. nigra grew 
from 0.94 g to 3.29 g in just 45 days (Muñoz et al. 2012). 
On the contrary, the results of the final average weight of 
the experimental groups of fish in this study were similar to 
the sole (Dicologoglossa cuneata) (De la Roca et al. 2009).

Weight gain ranged between 190 to 225% (Table 1). 
These values are lower compared to those reported by Flores 
& Rendic (2011) in G. nigra juveniles (370 to 993%). The 
weight gain results in the present study were higher than 
those reported by Cruz (2019) for the same species (112%). 
One of the factors that has probably allowed us to improve 
weight gain (and growth in general) is the higher percentage 
of proteins and lipids used in this study (37% and 6%, 
respectively) compared to a protein and lipid content of 29% 
and 3% in the study reported by Cruz (2019). Therefore, it 
seems possible to improve growth parameters if the diet is 

Table 1. Average ± standard deviation of survival, growth parameters 
and feeding rates in captive-cultured juveniles of G. laevifrons / Media 
± desviación estándar de la supervivencia, parámetros de crecimiento 
e índices de alimentación en juveniles de G. laevifrons cultivados en 
cautividad

Figure 2. Variation of growth in mean weight for experimental groups 
of captive- cultured juvenile G. laevifrons / Variación del crecimiento 
del peso medio en grupos experimentales de juveniles G. laevifrons 
cultivados en cautividad

changed. This result agrees with those reported by You-Syu 
et al. (2019), who investigated the effect of various protein 
levels on the growth of Girella mezina, and found that a higher 
protein level (40%) improved growth compared to a lower 
protein level (35%). 

Specific growth rate (SGR) fluctuated from 1.16 ± 0.00 to 
1.27 ± 0.13% day-1, without significant differences between 
treatments (P > 0.05) (Table 1). Similar SGR values were 
reported in G. nigra juveniles (1.2% day-1) by Flores & 
Rendic (2011). 

Regarding the feed conversion factor, results indicate that 
these were lower (1.8 and 1.9) (Table 1) and better in terms of 
consumption efficiency and feed utilization when compared 
with the juvenile specimens of G. nigra studied by Flores & 
Rendic (2011) and Muñoz et al. (2012) (2.7 to 4, and 2.6 and 
5.3, respectively). 

Survival

The survival was 100% in both experimental groups (Table 
1). This result indicates that fish showed great tolerance to 
the culture conditions. Cruz (2019) obtained a maximum 
survival of 50% (with specimens weighing less than 0.45 g). 
The results of this study show that if culture conditions are 
improved in G. laevifrons; then not only growth parameters 
improve, but also survival. In fact, one of the reasons for 
the improved survival in the present study compared to 
Cruz (2019) was probably the different culture system; a 
recirculation system was used in the present study while 
Cruz (2019) used aquariums with partial water replacements.
Indeed, it is known that one of the advantages of using SRA is 
the improvement of the quality of water and that this, among 
other things, keeps ammonium and nitrite at levels that are 
not toxic to farmed fish (Bregnballe 2015). Another possible 
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reason why the survival results of the present study were 
better compared to the work of Cruz (2019), is the fact that 
the total length was not recorded in this study, and therefore 
the fish were not heavily manipulated. Regarding this, Solis-
Murga et al. (2010) indicates that the procedures carried out 
in aquaculture (such as, the recording of weight and size of 
the fishes), can cause damage, leading to high mortality.

After a period of 92 days of evaluation of the growth 
and survival until the adaptation to the culture of sea chub 
juveniles, the following conclusions are reached: firstly, 
the species adapted well to the culture conditions, since the 
survival obtained was optimal (100%). Secondly, and when 
comparing the results with the growth data of G. nigra, which 
is a species of the same family, it is observed that the growth of 
G. laevifrons is slower. However, when comparing the results 
with Cruz (2019) on the same species (with fingerlings or 
specimens with an initial weight of 0.45 g), growth was higher.
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