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Abstract

Preliminary sagitta otolith transversal sections of six small-scale fishery species were
performed (Lutjanus guttatus, Lutjanus inermis, Haemulon flaviguttatum, Haemulon
steindachneri, Rhencus panamensis, Diapterus brevirostris). Sections showed clear growth
rings in all species and the best section part to count them. Together with other few studies,
these sections confirmed otoliths as a good tool to improve knowledge of fish life history
aspects for fisheries management.
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Introduction

Otoliths are small inner ear bones made of calcium carbonate and other elements, related with
mechanisms for equilibrium and hearing of fishes; three kinds of otoliths are found in bony
fishes: sagitta, lapillus and asteriscus. The most used for different studies are the sagitta otoliths
(e.g., Rossi-Wongtschowski et al., 2014; Callico et al., 2017). Age determination and growth
studies by means of otolith sections have been done in many fish species of the Eastern Tropical
Pacific Ocean (ETPO) (Wiff et al., 2007; Solano-Fernandez et al., 2015; Cerna & Plaza, 2016;
Pardo et al., 2017, among others).
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There are four studies using otoliths in Colombia. Zapata and Herron (2002) used lapillus
otoliths, Hermann et al. (2016) collected and studied some lapillae from Brachyplatystoma
rousseauxii (n = 1) and B. filamentosum (n = 1) from the Caqueta River, near Araracuara in the
Colombian amazon river basin. Puentes et al. (2019) described the morphology of whole sagitta
otoliths and otolith sections of the yellowtail snapper Lutjanus argentiventris and the red
grouper Hyporthodus acanthistius in the Colombian Pacific Ocean, and Puentes et al. (2022)
reported on the morphometrics and morphology of the whole sagitta otoliths and otolith sections
of the pacific bearded brotula Brotula clarkae. This work presents preliminary transversal
sections of six small-scale fishery species in the Colombian Pacific Ocean (CPO), the spotted
rose snapper Lutjanus guttatus, the golden snapper Lutjanus inermis, the Cortez grunt
Haemulon flaviguttatum, the chere-chere grunt Haemulon steindachneri, the Panama grunt
Rhencus panamensis and the Peruvian mojarra Diapterus brevirostris

Material and Method

Otoliths were extracted from fish collected in the project “Assessment and ecological fishery
study to build a trophic model of marine resources of the Colombian Pacific Ocean”
(INVEMAR, Buenaventura, 1997 — 2000) on board the research vessel ARC Malpelo, and at
El Valle (Chocd, Colombia), with the collaboration of the fishermen cooperative “Los
Piqueros”. Otolith sections through the nucleus were performed for 14 sagitta otoliths of
Diapterus brevirostris, 7 of Lutjanus guttatus, 5 of Haemulon flaviguttatum, 5 of H.
steindachneri, 5 of Rhencus panamensis and 4 of L. inermis. Right otoliths of each specimen
were embedded in epoxy resin for 48 hours to perform sections. Once properly compacted and
labeled, transversal sections were made with a Microcutter type MC-201(Maruto Co. Ltd.
Tokyo, Japan), and polished with a polisher type 9820 (Makita Co., Ltd, Tokyo, Japan), getting
a 0.2 mm otolith section, which was mounted on a labeled slide. Each section was observed
with a stereoscope LEICA MZ12.5 (Leica Microsystems, Heerburg, Switzerland). The best area
to count and measure growth rings was determined in otolith sections based on Puentes et al.
(2019).

Results and Discussion

These species are part of the small-scale fisheries with gillnet (locally called “trasmallo”) and
hook fishing gears and methods such as the artisanal longline (locally called “espinel”), or
handline (locally called “linea de mano’’), among others, described by Puentes et al. (2014) in
the CPO; they are usually traded locally or for self-consumption (subsistence). Although
Haemulon maculicauda is more common in the CPO, H. steindachneri is common in rocky
reefs and sea mountains of the northern CPO (Chasqui et al., 2020) usually captured by hook
fishing gears.

Transversal sections showed important characteristics and evidence of growth rings formation
for these six species. In L. guttatus (1A) and L. inermis (1B), sections showed clear growth
rings with better observed with reflected light. The best part to count and measure them seems
to be on or slightly aside the dorsal tip of the sulcus acusticus. Sections of sagitta otoliths for
H. flaviguttatum showed clear growth rings on both sides of sulcus acusticus, better with
reflected light, that may be counted and measured next to the dorsal or ventral tip of sulcus
acusticus. There is a defined nucleus towards the distal surface (Figure 1C), and sulcus
acusticus opens gradually in a “V” shape from the nucleus to the proximal surface. Growth
rings are uniform, but the first two ones may be thicker than the rest. Sections of sagitta otoliths
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for H. steindachneri allow to see and count growth rings better right next to the ventral tip of
sulcus acusticus (Figure 1D); the nucleus is toward the distal surface, where sulcus acusticus
starts opening towards the proximal surface. Sections of R. panamensis showed growth rings
better with reflected light, but not so clear as in previous cases. Otoliths are thick from the
distal-proximal perspective with a nucleus right in the middle, where sulcus acusticus starts in
a “V” shape towards the proximal surface. The best place to count and measure growth rings is
on or right next to the dorsal tip of sulcus acusticus (1E). Sections of sagitta otoliths of D.
brevirostris showed better growth rings with reflected light, especially in the ventral area, where
it seems to be better to count and measure them (Figure 1F). The nucleus is near the distal
surface; the sulcus acusticus is opened towards the proximal surface with a “V” shape. Growth
rings are uniform, but the first ones (near the nucleus) may be thicker than the others. Otoliths
are thick and especially breakable, so that in the polishing process to get a 0.22 mm thick slide,
it is possible to get easily broken.

A B

Figure 1. Transversal sections of sagittae otoliths for six marine fishery species in the
Colombian Pacific Ocean. A. Lutjanus guttatus, B. Lutjanus inermis, C. Haemulon
flaviguttatum, D. Haemulon steindachneri E. Rhencus panamensis, ¥. Diapterus brevirostris
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No otolith analysis and/or transversal sections analysis of sagitta otoliths of these six marine
fish species were found in Colombia. In Latin America or the ETPO, some studies were carried
out with otoliths for L. guttatus. Maravilla (2001) used surface reading and daily growth
increments in sagitta-sectioned otoliths in El Salvador. Amezcua et al. (2006) estimated age
and growth from transversal otolith sections of specimens from the southeastern Gulf of
California, which is a completely different environment from that found in the CPO. Soto-
Rojas et al. (2009) used Sagitta otolith transversal sections to estimate age in the Nicoya Gulf
(Costa Rica). L. guttatus and L. inermis sections were like those of L. argentiventris (Puentes
et al., 2019) and even other lutjanid species (Newman et al., 2000; Newman, 2002; Fortaleza &
Naifiola 2017), where the most common characteristic is that they are distinctly concave by the
distal surface. L. inermis may be captured by anglers in the northern CPO on rocky bottoms, as
it was generally reported by Allen (1995); no otolith analysis for this species was found.

Gatica (2016) used the whole polished otoliths to determine age of H. flaviguttatum in Mexico.
Erazo-Londofio (2018) reported the species in Gorgona Island (Southwestern Colombian
Pacific). A growth study based on length frequency analysis was reported at Colima, Mexico
(Cruz-Romero et al., 1993). Morales and Gonzalez (2010) used the whole otoliths to determine
age embedded in glycerin for H. steindachneri in Venezuela. On the other hand, the chere-chere
grunt H. steindachneri has records of length frequency growth studies in the Colombian
Caribbean (Garcia & Duarte, 2000).

For R. panamensis, otolith sections showed clear growth rings, so similar studies may be
performed, but growth rings reading must be done carefully. No reports of otolith studies were
found for the species or other Rhencus species in the ETPO, but other Rhencus species showed
good results in other parts of the world (e.g., Al-Husaini et al., 2002; Chater et al., 2015; Al-
Nabhdi et al., 2018). No otolith descriptive studies were found for R. panamensis in the region,

For D. brevirostris, Gallardo et al., (2014a, b) used whole otoliths to determine age and to
describe sagitta otolith of the species. None of these studies described the transversal sectioned

otoliths of the species, but growth was estimated by length frequency analysis in Costa Rica
(Cabrera-Peiia et al., 1996).

This preliminary analysis shows that sagitta otolith transversal sections in these species are
useful to determine the age, growth, and conducting species” stock assessment in the CPO. Few
studies are so far carried out on otolith Colombian fish species, mostly descriptive, and a new
field of study is opened to improve the knowledge of several aspects of fish life history and
fishery management in the country.
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