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Abstract

Polychaetes, marine invertebrates with a wide geographic distribution, especially in the Eastern
Tropical Pacific, have diverse applications from the point of view of their use in aquaculture. Several
species have been described as a food source for culture organisms, and the use in gonadal maturation
of shrimp reproducers stands out, hence the importance of its study, especially Americonuphis reesei, in
Panama, a species used in Larval Production Laboratories and exported to Central American
countries, in addition to the social impact, and the generation of foreign exchange. The extraction is
limited to the Gulfs of Panama and Montijo, regulated by the state, through annual closures, which do
not coincide with the reproduction periods indicated in the investigations, however, these periods have
been established because the capture is favored by tides of syzygy of greater amplitude, which
facilitates the collection of larger organisms. Relevant aspects of the use of these organisms must be
taken care of since they can be transmitters of some diseases for the culture organisms.
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Introduction

Polychaetes are Annelids, which intervene in the structure and
functionality of benthic communities, participate in the
recycling and removal of sediment, and in the burial of organic
matter are ecosystem engineers by regulating the community
structure and the functioning of shallow water areas in addition
to being considered a food source for benthic organisms and
migratory shorebirds in tidal plains and of great ecological
importance, since they dominate numerically and in biomass
[1-5].

The diet of farmed shrimp and especially the reproductive ones
are improved with the incorporation of polychaetes, to
accelerate gonadal development and the intake of protein and
high-energy lipids. At present, the use of polychaetes is not
restricted to reproductive aspects since their use has been
diversified in other types of aquaculture activities [6].

More specific studies on the Americonuphis reesei species
highlight the ecological reproductive genetic contamination
fishing aspects in particular energy morphometric and due to
the nutritional value, that is linked to prostaglandins that induce
the rapid maturation of penaeid shrimp [7-16].

Geographical Distribution

In Panama, the Onuphidae Family represented by eight species
that highlights the Americonuphis genus, included within the
Diopatra group [17]. It is restricted to the Northern Hemisphere
of which has been found the species A. reesei in the Eastern
Tropical Pacific, in the Gulf of Panama, in the intertidal zone of
Chomes Beach, Costa Rica and outside the Bay of Jiquilisco,
El Salvador while A. magna has been identified in the
Caribbean [18-23].

Most of the studies of this organism have been carried out in
shallow waters and the species come from the tidal zone [20].
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In the case of 4. reesei, investigations have been carried out on
the systematics of these organisms in Panama and indicate that
they inhabit rocky environments, reefs, and soft sandy bottoms
and have been little studied [19].

Collection Areas

In the case of Panama, the collection and processing of
polychacte A. reesei are regulated by Executive Decree 4 of
1997 where the extraction sites in the Gulf of Panama are
declared, which have been expanded later to the Gulf of
Montijo. Likewise, export processing plants are regulated by
Resolution 3 of 2007, issued by the Panama Aquatic Resources
Authority (ARAP) as shown in Figure 1 [24,25].

Figure 1. Extraction areas of A. reesei in the Panamanian
Pacific. A. Punta chame, B. Parita Bay, C. Gulf of Montijo.

Description and Habitat

The polychaete A. reesei, of the Onuphidae family, a soft-
bottomed tubeworm reaches sizes between 1.5 and 2.5 m with a
defined anterior section and reduced antennae, with long jaws
strongly developed as shown in Figure 2. It inhabits intertidal
areas of sandy muddy beaches of the Central American Pacific,
in U-shaped tubes, covered with sand and inorganic material
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with a length of up to 2 m, with both ends protruding to the
outside up to 7 cm above the sediment as shown in Figure 3
[25,26].

Figure 2. Americonuphis reesei from Parita Bay.

Figure 3. The anterior end tube of A. reesei protruding from
the sediment.

Methods of Extraction

Collections are made in the intertidal zone on exposed banks at
low tide to depths of 0.5 m.

The traditional collection method of the extractor crews
consists of the introduction of a plastic tube connected to an
air pump for bicycle tires, inserted in the front part of the
polychaete cabin where air pressure is driven that expels the
organism at the rear end (Figure 4) [27].
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Figure 4. The extraction method tubeworm

Americonuphis reesei.

of the

The annual extraction of these organisms is regulated through
Resolutions of the Panama Aquatic Resources Authority
(ARAP) issued every year, in which the monthly collection
days are established, which coincide with the broadest syzygy
tides of the country, month, of both moons, full and new,
according to the time of year, and the annual closed periods of
three months are declared, which vary between May to August,
about to the amplitude of the tide. The closed periods
established by law agree with the amplitude of the tide that
does not favor the discovery of the polychaete banks indicate
that points out that as the banks with the ebb of the tide, larger
polychaetes with dark reddish coloration are extracted [27].

The extraction chronology begins in 1994 with two crews in
the Aguadulce area in 1995. It increases to seven crews,
including the area of Punta Chame and Darien. From October
1994 to May 1996 an extraction of 196 998 1b has been
recorded at a rate of 10 lbs. man-day in 117 annual allowable
days of collection, in periods of spring tides, whose market
value was set between U.S. $ 1.00 and the U.S. § 1.35 per
pound [27].

Between 2007 and 2011, the annual catch ranged from 15 to 29
tons by the end of that period there were three polychaete
processing plants in Panama, whose slaughter represented 7%
of the total of products of marine origin processed in the
country. However, currently only two plants operate [28,29].

Variable annual withdrawals are recorded with 10 588.00 kg in
2013, above the average of 5 411 kg. The catch per unit of
effort was kept between 4 and 5 kg/trip /collector [12].

Even though the export statistics of the National Institute of
Statistics and Census do not appear the polychaete item as an
exportable product on the website Veritrade, of Information on
foreign trade in Latin America and the world [30]. The
company “Exportacion Inversiones F.A.L. de Panama S.A.”
and Sea Technology, registered in the directory of exporters of
fishery products of Panama [31]. It indicates the export of this
product to Honduras [32,33].

According to the National Agriculture Research Institute, the
capture of polychaetes from the natural environment is a
negative aspect, not only for the reproduction of these
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organisms but also affects the biodiversity of species that live
with them [34]. In El Salado beach the community associated
with polychaete tubes is dominated by Mollusks, 94%,
followed by polychaetes, 2%, unlike El Agallito beach,
mollusks dominate in a 64%, followed by polychaetes, 27%
and crustaceans 4.5% [35,36]. The Pacora area, in the Gulf of
Montijo, shows the dominance of polychaetes, 79%, followed
by Mollusks 20%, while in Tres Islas, mollusks represented
79% and polychaetes 13%, which indicates that the groups
associated with polychaetes A. reesei vary according to the
physical and oceanographic characteristics of each locality
[37].

Importance of Polychaetes in Fisheries and
Aquaculture

Polychaetes have been one of the benthic groups most used as
indicators of contamination by organic matter, hydrocarbons,
wastewater, and contamination in general [38,39]. The
importance of the use of these organisms as bait for fishing,
distributed in 18 families, however it was reported 27 families
[40,41].

Other studies have highlighted the importance of these
polychaetes in aquaculture, in this way cryopreservation
techniques for larvae, photoperiod manipulation of the rearing
time, and optimization of the growth process have been
generated [42]. This author has even patented the artificial
feeding methodology for detritivore polychaetes [43].

The aquaculture importance of Australonuphis sp., From the
Ecuadorian coast, a group originally included in the genus
Onuphis in Australia, which differs from the genus
Americonuphis, due to morphological characteristics [44]. The
Lumbrineris and Perineries genera have also been tested in
experimental crops in Ecuador [45].

Perinereis shows promising characteristics to follow the
investigations of the cultivation of these polychaetes, because
it accepts better artificial food, shows less stress when
handling, and is not very brittle, compared to Australonuphis,
which is easily manipulated in addition to serving as a source
of food for farmed shrimp Litopenaeus vannamei [46]. On the
other hand, this polychaete, typical of the Ecuadorian coast,
despite being abundant is the least suitable aquaculture species
for cultivation because it is more fragile to handle. Draw
attention to the fact that Perinereis nuntia from the natural
environment has a greater quantity of fatty acids and
eicosapentacnoic acid than those from the culture [47].
Another aquaculture species, such as Diopatra aciuculata,
shows a dense-dependent relationship with growth, mortality
percentage, and a higher number of fragmented posterior
segments similar to the Australonuphis characteristic [48].

On the other hand, the use of culture waste from the flatfish
Hypoglosus hypoglosus, in the feeding of Nereis virens, which
shows high efficiency, is reflected in the number of fatty acids
produced [49]. The growth and nutritional composition of
polychaetes fattened with waste from fish farms were tested

15

Goti/Villalaz/Gomez/et al.

however Hediste diversicolor fed a diet for farmed fish, grows
less [50].

The technical data sheet for polychaete A. reesei, made in
Honduras by SUMACUA indicates that 100 g of this organism
contains: 77.0% moisture, 7.2% ash, 2.2% lipids, 8.9% protein,
0.2% fiber, and 4.3% carbohydrate; in addition to
micronutrients in concentrations of 455 ppm of calcium, 215
ppm of phosphorus, 97 ppm of magnesium, 355 ppm of
potassium, 17 ppm of copper, 7.3 ppm of zinc and 116 ppm of
iron. in Nereis virens, Perenereis cultrifera and Glycera sp.
[51]. Species used in the feeding of culture organisms, present
more humidity, carbohydrates and less ash and protein than A.
reesei [52].

Relevant Studies on A. reesei in Panama

Energy substrates

Studies carried out show the presence of carboxylic fatty acids,
prostaglandins: PGA+PGB, PGD, PGE, PGF, in the intestine,
blood and the last two in the musculature of A. reesei, which
are related to the development of gametes, also Arachidonic
Acid (AA) and 12-HETE acid, precursors of prostaglandins,
which become an element that accelerates the maturation of
penaeid shrimp [16].

Regarding energy substrates, the presence of lipids between 1.5
to 3.4 g/100 g long-chain polyunsaturated fatty acids of type
20: 5w; from total fat which does not vary throughout the year
which it favors the synthesis of eicosanoids indicate, which
could accelerate the rate of gonadal development of the shrimp
that feed on them. The polychaetes have two cycles of higher
protein concentration, the main peaks are observed between
October and December, a time that coincides with the greatest
gonadal development, which suggests the participation of
proteins in the reproduction process [14].

Reproduction

Gonadal maturation is intraovarian, due to the scarce coelom of
this species, with female gonads located in the wall of the first
20 metamers and male gonads in the next 30. Histological
analysis shows gonadal development throughout the year;
however, it is greater between October and December, which
indicates the period of greatest reproduction which coincide
with levels of oxygen consumption that vary from 220 to 320 g/
pL and it accelerates in the said period [53,54].

The larval stages in zooplankton samples analyzed to indicate
the scarcity of these in samples from the distribution zones of
A. reesei, which is indicative of the short period that these
larvae remain in the water column, which suggests
lecithotrophic organisms with the rapid larval settlement, or
that they reproduce in the lunar period that does not coincide
with that studied [55].

Genetic studies of A. reesei, carried out in the Gulf of Panama,
present sequencing of 5.8s rDNA, with a clear close
relationship between the populations that inhabit two areas in
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the Bay of Parita, whose extraction areas are separated by 25
km [9].

Physiological aspects

The detritivore diet reveals a high concentration of
phytobenthos in the intestinal content which coincides with the
diatomological flora found in the anterior part of the large
intestine, however, selectivity is not shown in the consumption
of these species, which constitute part of the food chain of the
polychaete A. reesei [56]. This food source reported above and
the granulometry of the medium allows A. reesei to build the
U-shaped habitat, made with grains of sand, cemented by a
mucilaginous substance, secreted by the same polychaete,
which takes 6 h to produce construction [53]. These same
authors observe a regeneration speed of the organism segments
with growth between 2.40 and 3.50 cm/month, under
laboratory conditions, a speed considered low.

Morphometry and biomass

The size and weight of polychaetes taken from El Agallito
beach, an area with less extraction than El Salado, maybe the
effect of capture pressure, since polychaetes, as a survival
mechanism of the population, tend to reproduce at sizes
smaller than usual [54]. In the Gulf of Montijo find banks with
a density of 0.38 ind/m?, with an average length of 0.73 m and a
weight of 32.21 g in the same place, report density in
extraction period of 2.45 ind/m? to 12.85 ind/m?, while in
closed season 0.52 ind/ m2, to 1, 68 ind/m?, also indicate the
average length of 1.06 m and weight of 40.45 g in extraction
period and 0.94 m in length and 29 g of weight in the closed
period [15]. It should be noted that the difference in size,
weight, and density between periods is due to the relationship
with the amplitude of the tide, which reveals a greater number
of banks in the extraction season.

Pollution

It found trace metals in the musculature of polychaetes A.
reesei, in extraction banks, adjacent to the mouth of rivers in
Parita Bay, Panama, whose basin irrigates important areas of
cultivation of sugar cane, rice, and cucurbits with average
concentrations of Fe, 581, 98 pg.g™, followed by Mn, with
25.71 pg.g™, Zn, 16.05 pg.g and Cu, 3.52 pg.g™', whose
values do not pose a danger, as they are below the minimum
limits considered dangerous [10]. The previous samples
conversion of organic and inorganic material is analyzed by
atomic absorption spectrophotometry with flame atomization,
analyzed by mathematical algorithms [57-62].

Conclusion

This review is framed in the impact of the use of polychaetes in
aquaculture, especially Americonuphis reesei in the shrimp
industry in Central America, principally in Panama. It must be
paid attention to the difficulty of maintaining polychaete
fisheries due to the scarce information on the natural history of
the species, the lack of data regarding the impact of the capture
of these organisms, and the inherent obstacles to biosecurity in
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export. Due to the high demand for polychaetes for use in
aquaculture, Spain imports live polychaetes of the Asian
species Perinereis aibuhitensis and the American Glycera
dibranchiata, however, their introduction runs the risk of
producing effects on biodiversity, which, as they are exotic
species. On the other hand, there is a strong suspicion that the
use of polychaetes in the shrimp industry could be the source
of infection of diseases such as microsporidiosis and acute
hepatopancreatic necrosis, as polychaetes are hosts, which
would make them passive carriers of these diseases and the
possibility of WSSV transmission to shrimp. The transmission
of WSSV to Litopenaeus vannamei SPF in the presence of
polychaetes of the genus Dendronereis.

In the case of A. reesei in Panama, the extraction in periods
when the population is in a greater reproductive period
responds to the capture season authorized by law, which is
controversial with the studies reported about the life cycle.
Everything seems to indicate that the capture for the
commercial interest, during the periods of the greater
amplitude of the monthly spring tide, is a premium over the
protection of the resource, which should be guaranteed for
sustainability over time. Due to the above described, it is
suggested to change the closed period between October and
December, months in which a higher frequency of reproduction
has been demonstrated.
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