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ABSTRACT. The presence of juvenile Branchiostoma elongatum captured in plankton samples from the north-
central coast of Chile during February-March of consecutive years (2013-2020) is described. Its low abundance
showed interannual variation as well as its frequency of occurrence. Its geographical distribution was preferably
coastal. It covered the entire sampling area (1-20 nm from the coast) longitudinally, and specimens were
captured between the extreme north of the sampling area and 30°20°S. The lowest abundances were found in
years of negative thermal anomalies (2017-2018) and the highest mainly in neutral conditions (2013-2015).
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Amphioxus belongs to the subphylum Cephalo-
chordata, and according to Del Moral-Flores et al.
(2016), there are 35 valid species. The Branchios-
tomatidae family has three genera (Asymmetron,
Branchiostoma, and Epigonichthys), with Branchios-
toma being the genus with the highest species richness
(23 valid species) (Galvan-Villa et al. 2017). They are
exclusively marine, with wide distribution in temperate
and tropical waters (Del Moral-Flores et al. 2016).
They are generally buried in shallow bottoms near the
coast and thick sediments (sand, gravel, shell remains),
spending most of their lives filtering small organic
particles (Rodriguez-Uribe et al. 2019). These authors
also indicate that some species are occasional
swimmers, spending part of their life in plankton, and
can inhabit depths greater than 200 m.

On the coasts of Chile and Peru, which are affected
by the Humboldt Current System, only Branchiostoma
elongatum (Sundevall, 1852) has been described in
shallow sandy bottoms (Laudien et al. 2007).

The study area is located in one of the most
productive pelagic ecosystems globally (Laudien et al.
2007), characterized by complex oceanography with
periodic upwelling events that brings cold, nutrient-rich
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deep waters to surface layers and affected by aperiodic
El Nifio events, which generate considerable oceano-
graphic variations (Thiel et al. 2007).

Del Moral-Flores et al. (2016) point out that the
distribution of B. elongatum is restricted to the coasts
of Peru, Chile, and the Galapagos Islands. They doubt
the identification of the specimens captured in Baja
California carried out by Poss & Boschung (1996). In
the literature, only Laudien et al. (2007), Moreno et al.
(2008), Pacheco et al. (2010) and Vergara et al. (2012)
cite this species for the northern coasts of Chile
(lquique-Antofagasta, 20°11°-23°45’S), although ori-
ginally Porter (1909) reported its presence in the
Valparaiso Bay (32°02°S).

The present work provides information on the
distribution and abundance of B. elongatum juveniles
in plankton, contributing to their knowledge of their
abundance, population dynamics, dispersion, and
interannual variation. The zooplanktonic data of the
present work was obtained from the scientific research
cruises between February and the first days of March
(February-March) of the years 2013-2020, in the
central-northern zone of Chile (Paposo, 25°00°S and
Puerto Oscuro, 31°40°S), by multidisciplinary surveys
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Figure 1. Oceanographic sampling stations in February-March 2013-2020.

carried out by the Instituto de Fomento Pesquero
oceanographic platform, R/V Abate Molina. The
information analyzed (February-March 2013-2020)
considers warm, normal, and cold periods of a wide
coastal zone in north-central Chile (Castillo et al. 2013,
Leivaetal. 2014, 2015, 2016, 2017, 2018, 2019, 2020).
These authors point out that, in February 2014, 2015,
and 2020, neutral thermal conditions were recorded in
the study area, warm in February 2016 and 2019 (strong
and moderate El Nifio) and moderately cold in February
2017 and 2018 (weak La Nifia). However, the tempe-
rature ranges in the sampled area in all periods were
relatively similar (12 to 23°C).

Zooplankton samples were taken in 104 oceanogra-
phic stations, distributed in 21 transects perpendicular
to the coast, at 1, 5, 10, and 20 nm, in addition to one at
1 nm between each transect (Fig. 1). Bongo nets of 59
cm in diameter and 300 um mesh opening, equipped
with flow meters, were used. They were hoisted
vertically from 70 m to the surface or 10 m above the
bottom when the site depth was less.

Species specimens were separated and counted,;
their abundance is expressed as the number of
specimens in 100 m® of filtered water. The numerical
dominance was determined from the percentage
relation of the number of specimens captured at each
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coast distance concerning each year sampled. The
frequency of occurrence was determined as the
percentage of stations with their presence relative to the
total stations sampled each year. To compare the
abundance, frequency of occurrence, and numerical
dominance of each year sampled at different distances
from the coast (1, 5, 10, and 20 nm), the stations located
1 nm from the coast sampled between each transect
were discarded.

The larvae and juvenile settlement would occur
between November and March. The size of the B.
elongatum juveniles captured on this occasion (8.0-
11.8 mm total length, TL) is within the size range (6-20
mm) indicated by Vergara et al. (2012). In addition, the
analyzed samplings time coincides with the hypo-
thetical model of the species reproductive cycle
proposed by these authors.

Among the main diagnostic characteristics used in
cephalochordate identification, the myotomes number
and formula, pharyngeal clefts, and oral cirrus are some
of them (Del Moral-Flores et al. 2016). However, Poss
& Boschung (1996) point out that there is ontogenetic
variation in these structures' number and anatomical
arrangement in addition to the wide intraspecific
variability. The total number of myotomes (average)
was 79. Its formula is 44 preatrioporal myotomes (42-
47), 24 between the atriopore and anus (22-26), and 11
postanal (10-12), which partially differs from that
reported by Rodriguez-Uribe et al. (2019) for the
species adults, who indicate that they have 49
preatrioporal, 18 preanal, and 12 postanal myotomes.
The number of postanal and total myotomes coincides
with those meant for adults. Hubbs (1922) and
Nishikawa (1981, 2004) also refer to the myotome
number variation in some species, affecting the relative
position of the atriopore and the anus. This variability
is possibly influenced by temperature in their develop-
ment.

Concerning the abundance of the different zoo-
plankton groups captured, the abundance of amphioxus
juveniles was low. Its distribution was preferably
coastal and mainly in the northern part of the study area,
although longitudinally up to 20 nm from the coast
were captured. South of 30°20'S, no specimens of the
species was found (Fig. 2). The abundance and
frequency of total occurrence had important interannual
variations, registering values between 998 and 223
specimens in 100 m? of filtered water and frequency of
occurrence of 27.9 to 9.6% (Table 1). The maximum
total abundance was registered in February-March
2013, when the frequency of occurrence also had its
highest value (Table 1). The minimum abundance

Table 1. Abundance (ind 100 m?®) and frequency of
occurrence (%) total annual of Branchiostoma elongatum
juveniles in February-March of each sampling year (warm
and moderately warm years in red, normal in black, and
moderately cold in light blue).

Feb-Mar  Abundance  Frequency
2013 998 27.9
2014 748 22.1
2015 423 9.6
2016 660 22.1
2017 223 14.4
2018 223 13.5
2019 404 21.2
2020 388 16.3

was recorded in 2017 and 2018, and the lowest
frequency of occurrence was in February-March 2015
(Table 1).

The maximum abundances per station (>100
juveniles 100 m®) were found in two coastal stations (1
nm) in the northern part of the study area (February-
March 2013 and 2015) and a station located 10 nm from
the coast (February-March 2014) (Fig. 2).

When comparing the abundance of juveniles
concerning the distance from the coast (discarding the
stations at 1 nm between transects), it was possible to
determine their predominance on the coast in February-
March 2013, 2015, and 2019, which corresponds to the
maximum numerical dominances in stations located at
1 nm (41.0 to 52.9%), while the frequency of occu-
rrence was greater than 5 nm from the coast in
February-March 2015 (Table 2).

In the remaining sampling years (February-March
2014, 2016-2018, and 2020), the highest abundances
were found in stations 10 nm from the coast, with
numerical dominances between 34.5 and 37.0% (Table
2). Among these sampled periods, the frequency of
occurrence was higher in stations located 10 nm from
the coast, except for 2014, when the highest values
were detected in stations located 1 and 20 nm from the
coast, and in February 2018 to 20 nm (Table 2). In
February-March 2017 and 2018, when the lowest total
abundances were detected (Table 1), the distribution
and abundance of the juveniles were relatively
homogeneous at different distances from the coast
(Table 2, Fig. 2).

The period considered in this analysis includes
years with positive, neutral, and negative thermal
anomalies (NOAA 2021). In February-March of the
years sampled, the sea surface thermal conditions in the
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Figure 2. Distribution and abundance of Branchiostoma elongatum juveniles in February-March 2013-2020 (warm and
moderately warm years in red, normal in black, and moderately cold in light blue).

area and time of the study, 2013-2015, and 2020, were
neutral; warm in 2016 and 2019 and slightly cold in
2017 and 2018. In this regard, it can be noted that the
highest concentrations of juveniles of the species were
found in times when the surface thermal conditions of
the sampling area were normal (February-March 2013-

2015), while the lowest abundances were recorded in
slightly cold and cold periods (February-March 2017
and 2018). It was also possible to establish that the
highest frequencies of occurrence of juveniles (>20%)
occurred in neutral and warm thermal periods (Table 1).
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Table 2. Abundance (ind 100 m?), frequency of occurrence (%), and numerical dominance (%) of Branchiostoma
elongatum juveniles at different distances from the coast in nautical miles (nm) in February-March of each sampling year
(warm and moderately warm years in red, normal in black and moderately cold in light blue).

Distance from the coast in nautical miles (nm)

Feb-Mar

1 5 10 20

Abundance 307 179 126 136

2013 Frequency 38.1 28.6 23.8 19
Dominance 41 23.9 16.8 18.2
Abundance 126 145 213 134

2014 Frequency 23.8 19 19 23.8
Dominance 20.4 23.4 34.5 21.7
Abundance 202 87 93 0

2015 Frequency 9.5 14.3 9.5 0
Dominance 52.9 22.8 24.4 0
Abundance 117 182 221 55

2016 Frequency 23.8 23.8 28.6 14.3
Dominance 20.4 31.6 38.4 9.6
Abundance 56 9 76 34

2017 Frequency 14.3 4.8 19 14.3
Dominance 32.1 5.4 43.3 19.3
Abundancia 42 16 77 43

2018 Frequency 14.3 4.8 14.3 19
Dominance 23.6 9.1 43.2 24
Abundance 114 23 41 45

2019 Frequency 28.6 9.5 19 19
Dominance 51.2 10.4 18.4 20
Abundance 20 98 156 58

2020 Frequency 4.8 19 28.6 14.3
Dominance 6.1 29.5 47 17.4
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