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ABSTRACT: The massive aggregations of serpulids have been studied in several regions of the
world (Mediterranean, northern Gulf of Mexico, Argentina, California, Malaysia, Australia); however,
there have been few studies on the Mexican coasts that record aggregations of small serpulids in the Gulf
of California, as Salmacina tribranchiata. In this work, we recorded, for the first time, the massive
aggregations of the invasive serpulid Hydroides sanctaecrucis KR@YER [IN] MORCH, 1863 in a coastal
lagoon system from Oaxaca, Southern Mexican Pacific. The serpulid is native to the Caribbean Sea;
nevertheless, it was recorded as non-native in the Tropical Eastern Pacific 24 years ago, as solitary
specimens or, less frequently, in small aggregations of some specimens, mainly associated with marinas
and harbor facilities. With the spreading of this species in several localities of the Tropical Eastern Pacific
and Western Pacific, both in ports and less human-impacted habitats, H. sanctaecrucis is considered an
invasive species. This serpulid formed aggregations in a coastal lagoon system of Oaxaca; the aggregations
have between 10 and 70 cm diameter, including thousands of calcareous tubes. The conditions of the
lagoons during the sampling were hypersaline (42.37-44.19 %o) in Superior Lagoon, and brackish (30.77
%o) in Inferior Lagoon; the turbidity was high so visibility was almost null. The aggregations include three
other native serpulids, H. crucigera MORCH, 1863, H. panamensis BASTIDA-ZAVALA & TEN HOVE, 2003,
and Spirobranchus minutus (R1oja, 1941), but with less abundance. The flora and fauna associated with
these serpulid aggregations included two macroalgae, other polychaetes, gastropods, bivalves, porcelain
crabs, barnacles, amphipods, and isopods.

Key words: Gulf of Tehuantepec, Hydroides crucigera, Hydroides panamensis, Spirobranchus
minutus, Oaxaca
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RESUMEN: Las agregaciones masivas de serptlidos han sido estudiadas en varias regiones del
mundo (Mediterrdneo, norte del golfo de México, Argentina, California, Malasia, Australia); sin
embargo, han sido pocos los estudios en las costas mexicanas que registran agregaciones en el golfo de
California de serpilidos pequefios como Salmacina tribranchiata. En este trabajo, registramos, por
primera vez, las agregaciones masivas del serpilido invasor Hydroides sanctaecrucis KR@YER [IN]
MORCH, 1863 en un sistema lagunar costero de Oaxaca, Pacifico sur de México. El serpiilido es nativo
del Caribe; sin embargo, hace 24 afios fue registrado como no-nativo en el Pacifico oriental tropical,
como ejemplares solitarios 0, con menor frecuencia, pequefias agregaciones de algunos ejemplares,
principalmente asociados a marinas e instalaciones portuarias. Con la propagacién de esta especie en
varias localidades del Pacifico oriental tropical y del Pacifico occidental, tanto en puertos como en
héabitats menos impactados por el hombre, H. sanctaecrucis es considerada una especie invasora. Este
serpilido formé agregaciones en un sistema lagunar costero de Oaxaca; las agregaciones tienen 10-70
cm de didmetro, incluyendo miles de tubos calcareos. Las lagunas durante el muestreo presentaron
condiciones hipersalinas (42.37-44.19 %o) en la Laguna Superior, y salobres (30.77 %o) en la Laguna
Inferior; la turbidez fue elevada por lo que la visibilidad fue casi nula. Las agregaciones incluyeron otros
tres serpilidos nativos, H. crucigera MORCH, 1863, H. panamensis BASTIDA-ZAVALA & TEN HoVE, 2003
y Spirobranchus minutus (R1oja, 1941), pero con menor abundancia. La flora y fauna asociada a estas
agregaciones de serpulidos incluyeron dos macroalgas, otros poliquetos, gasteropodos, bivalvos,
cangrejos porceldnidos, balanos, anfipodos e isépodos.

Palabras clave: Golfo de Tehuantepec, Hydroides crucigera, Hydroides panamensis,
Spirobranchus minutus, Oaxaca.

INTRODUCTION

The Southern Mexican Pacific is an extensive region (in the political and territorial sense)
with more than 1350 km of shores, including three Mexican states: Guerrero, Oaxaca, and
Chiapas. Of these, Oaxaca and Chiapas have the highest biodiversity in México (GARCIA-
MENDOZA et al. 2004; CoNaBIO 2013). The Southern Mexican Pacific includes two ecoregions
(sensu SPALDING et al. 2007), Mexican Tropical Pacific and Chiapas-Nicaragua, both belonging to
the Tropical East Pacific Province.

Likewise, among the main drivers of modern species extinctions are the invasive species
(SopHI et al. 2009), which deserve attention in a region such as the Southern Mexican Pacific,
which has a great species richness, with more than 3300 species of marine and coastal animals
(BASTIDA-ZAVALA et al. 2013; BASTIDA-ZAVALA & GARCIA-MADRIGAL 2022).

The serpulids are benthic and suspension-feeder worms, that build their calcareous tubes of
calcite and/or aragonite (TEN HOVE & VAN DEN HURK 1993). Almost all serpulids inhabit marine
and brackish habitats, and some species exhibit a wide tolerance range of salinity (0-55 %o0) among
other variables (TEN HOVE 1979; BASTIDA-ZAVALA & TEN HoOVE 2002, 2003; BASTIDA-ZAVALA &
GARCIA-MADRIGAL 2012; BASTIDA-ZAVALA et al. 2017).

Serpulidae is one of the polychaete families with the greatest species richness, as well as
most non-native and invasive species recorded because their tubes embed themselves in hard
substrates, both natural and anthropogenic. When the substrate is a ship hull or floating structures
(buoys, nets, ropes, piers), the species can travel with them and are inadvertently introduced into
areas far from their native distributions (RU1Z et al. 2011).

The phenomenon of mass aggregations in serpulids has been studied in several localities
around of world (TEN HovE 1979; TEN HOVE & VAN DEN HURK 1993; BIANCHI & MORRI 2001;
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HoEKSEMA & TEN HOVE 2011; SANDONNINI ef al. 2021; MONTEFALCONE et al. 2022). TEN HOVE
(1979) concluded that this phenomenon “occurs in unstable environments, by euryoecious
serpulids only”. MONTEFALCONE et al. (2022) made a global revision of the serpulid reefs and
proposed a classification of these reefs into seven groups, “according to the building modality and
the type of habitat they occupy”.

On Mexican coasts, there have been few studies recording serpulid aggregations in the Gulf
of California, for instance, the native serpulid Salmacina tribranchiata (MOORE, 1923) in marinas
and bays of Baja California Sur (BASTIDA-ZAVALA et al. 2016), or the invasive serpulid,
Ficopomatus miamiensis (TREADWELL, 1934), in “shrimp culture containers and small aggregates
on the mangrove roots” in Mazatldn, Sinaloa (TOVAR-HERNANDEZ et al. 2009). Another
Ficopomatus species, F. uschakovi (PILLAI, 1960), has a wide coverage in mangrove roots in a
coastal lagoon in Chiapas, although it has not yet been observed to form reefs (BASTIDA-ZAVALA &
GARCIA-MADRIGAL 2022).

On the other hand, Hydroides sanctaecrucis KR@YER [IN] MORCH, 1863 was described from
Saint Croix Island, U.S. Virgin Islands, and has a wide distribution in the Caribbean Sea (BASTIDA-
ZAVALA & TEN HovE 2002), Florida, and the southern part of Gulf of Mexico (BASTIDA-ZAVALA et
al. 2017). This species was first recorded in the Eastern Pacific in 2002, with samples from the
Pacific of Panama dated April 1972 (BAsTIDA-ZAVALA & TEN HOVE 2002). It was then recorded for
the first time in the Mexican Pacific with specimens collected from Marina Chahué, Huatulco, in
May 2000 (BasTiDA-ZAVALA & TEN HOVE 2003). Subsequently, the species was recorded in Santa
Cruz Bay, in November 2003 (BASTIDA-ZAVALA 2008), and later in Salina Cruz Port in May 2011,
where it was found as fouling on a pier and a ship hull. The most recent record was in San Dionisio
del Mar, Inferior Lagoon, in August 2014 (BASTIDA-ZAVALA et al. 2016).

This work informs for the first time the massive aggregations of the serpulid H.
sanctaecrucis, an invasive species (CINAR 2013; BASTIDA-ZAVALA et al. 2016; CoNABIO 2017).

MATERIAL AND METHODS

The Huave Lagoon System is located in the northernmost part of the ecoregion Chiapas-
Nicaragua, which belongs to Oaxaca State (Fig. 1). The Huave Lagoon System comprises six
interconnected lagoons, covering an area of 738 km?2 and divided into six lagoons, which are
important for human fishing activities, mostly of penaeid shrimps, portunid crabs, mollusks and
fishes (TAPIA-GARCIA & GUTIERREZ 1998; SERRANO-GUZMAN 2004). Two of these lagoons,
Superior Lagoon (380 km?) and Inferior Lagoon (311 km2), are the larger lagoons (SERRANO-
GuUzMAN 2004).

Superior Lagoon is considered hypersaline, exhibiting significant salinity variation
throughout the year, with maxima of 54.89 %o in winter and minima of 44.69 %o in summer; the
bottom of the lagoon is composed of coarse to medium silt in the margin lagoon and fine to very
fine sand in the southern area of the lagoon; temperature range from 23.5 and 31°C; dissolved
oxygen levels range from 2.84 to 9.80 ml/l (ORTIZ-GALLARZA et al. 1991). Inferior Lagoon,
particularly in San Dionisio del Mar, has a lesser salinity (30.77 %o) in summer; while the
temperature is 30.62°C (present study). Superior and Inferior lagoons are interconnected, and the
common exit to the sea is often closed (SERRANO GUZMAN 2004).
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Several samples were collected from Superior and Inferior lagoons (Fig. 1) between August
2014 and January 2017 (TABLE 1). In some cases, the samples were found in the supralittoral
after strong winds, the aggregations were dried, and the serpulids were in decay. Live specimens of
serpulids, other invertebrates, and macroalgae, were found in two samples collected into the water.
The only location where we dived to look for more aggregations, was Playa Vicente (Superior
Lagoon), the visibility was less than 5 cm, making it impossible to observe anything.

RESULTS
Description of the aggregation samples

1) In San Dionisio del Mar (Inferior Lagoon), the first samples were collected, in August
2014, and included some dried aggregations found in the supralittoral, on the sandy beach (Fig.
3B), and some fragments in the intertidal (0.5 m). The bigger dried aggregation in this sample had
a size of 18 cm in diameter, a smaller diameter of 15 cm, and a height of 11 cm, with a dry weight
of 514 g (Fig. 2A). Ten specimens of H. sanctaecrucis and two specimens of Spirobranchus
minutus (R1o1A, 1941) were collected. The superficial temperature was 30.62°C and the salinity
30.77 %o; no dissolved oxygen data were obtained (TABLE 1).

2) Playa Vicente (Superior Lagoon), sampled on April 15, 2016, included small aggregations
of empty tubes found in shallow water (0.5 m). The bigger aggregation in this sample had a
diameter larger than 5.5 cm, a smaller diameter of 3.5 cm, and a height of 3 cm. Their weight was
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Figure 1. Distribution of Hydroides sanctaecrucis in the Tropical Eastern Pacific (black dots) with the new records in
the Huave Lagoon System (Superior and Inferior lagoons).
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Figure 2. Serpulid aggregations. A. From San Dionisio del Mar, Inferior Lagoon, Oaxaca (August 2014); B. dried
aggregation from Playa Vicente, Superior Lagoon, Oaxaca (January 2017); C. serpulid tubes in detail; D.
immersed aggregation from Playa Vicente, Oaxaca (January 2017); E. turtle rib with serpulid tubes and
barnacles (January 2017).
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not measured, and no specimens of serpulids were found. The superficial temperature was 30.82°C
and the salinity 43.13 %o; no dissolved oxygen data were obtained (TABLE 1).

3) Playa Vicente, sampled on January 20, 2017 (Fig. 3A), included several dried aggregations
found in the supralittoral of a sandy-limo beach. The bigger aggregation in this sample had a larger
diameter of 25 cm, a smaller diameter of 22.5 cm, and a height of 15 cm, with a dry weight of
approximately 1500 g, because this aggregation is attached to a heavy rock, it is impossible to
separate without destroying the tubes (Fig. 2B). The serpulid tubes are the largest among the
samples, with 4-5 cm of length (Fig. 2D). The superficial temperature was 29.27°C, the salinity
42.37 %o, and dissolved oxygen 41.6% (TABLE 1).

4) Playa Vicente, sampled on January 21, 2017, which included some aggregations, a marine
turtle rib with some serpulid tubes, and several barnacles attached to that (Fig. 2E), all found in
shallow water (0.5-1 m). The bigger aggregation in this sample had a diameter larger than 18 cm, a
smaller diameter of 13 cm, and a height of 10 cm, with a wet weight of 1023 g (Fig. 2D). Some
macroalgae tuffs were present: Gracilaria parvispora 1.A. ABBOT, 1985 and Hypnea musciformis
(WULFEN) J.V. LaMouRroUX, 1813. The superficial temperature was 26.51°C, salinity 44.19 %o,
and dissolved oxygen 40.0% (TABLE 1).

5) The last aggregation was found close to the previous sample (January 21, 2017), but it was
not possible to extract it due to high turbidity (Fig. 3A). Its dimensions (~70 cm diameter) and
weight (~50 kg) are approximate. A small fragment was obtained to confirm that it was a serpulid
aggregation. No water parameters were obtained here.

The aggregation collected from Playa Vicente (sample 4) was broken to obtain the
specimens. The polychaetes were counted: 2644 empty tubes, 220 live specimens of H.
sanctaecrucis, 20 specimens of H. crucigera MORCH, 1863, and one specimen of H. panamensis
BasTDA-ZAVALA & TEN HoOVE 2003. Additionally, other invertebrate fauna was found, such as eight
specimens of other polychaetes, nine gastropods, 57 bivalves (Fig. 2B), 168 porcelain crabs, 75
barnacles, 37 amphipods, and 29 isopods. In the sample from the turtle-rib, we found 10 live
specimens of H. sanctaecrucis, five empty tubes, one nereidid, five bivalves, and 166 barnacles.

TABLE 1. Data of the samples collected from Superior and Inferior Lagoons, Oaxaca.

Salini Dissolved
Locality Coordinates = Date Depth °G %e ty oxygen Collector
%
San Dionisio del ', 1 0. gomy Aug 30, Supralittoral COTSIKAYALA
Mar (Inferior 04°44°56.39"W 2014 and 30.62 30.77 Nodata PACHECO-
Lagoon) : intertidal RamirEz
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Playa Vicente 16°22°9.9”N  Jan 21,
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Figure 3. Localities sampled: A. Superior Lagoon during the survey (January 2017); B. Inferior Lagoon during the
survey (August 2014, photo by Marcela Bastida-Garcia). Serpulid species from Superior and Inferior lagoons.
Opercula: C-D. Hydroides sanctaecrucis, body and operculum; E. H. crucigera, operculum; F. H. panamensis,
operculum; G. Spirobranchus minutus, operculum.
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Taxonomic account

The serpulid species recorded in this work are summarized. Only original descriptions and recent
records were mentioned, because two previous works updated the synonyms list (BASTIDA-ZAVALA
et al. 2016, 2017).

Family Serpulidae RAFINESQUE, 1815
Genus Hydroides GUNNERUS, 1768
Hydroides sanctaecrucis KR@YER [IN] MORCH, 1863
Figure 3C-D

Hydroides (Eucarphus) sanctae-crucis KROYER [IN] MORCH, 1863: 378-379, pl. 11, fig. 12.
Type locality: Saint Croix Island, Caribbean Sea.

Hydroides sanctaecrucis.— For a last updated synonyms list see BASTIDA-ZAVALA et al.
2017: 38-40, figs. 4], 6 (Florida, United States; fouling plates); FERRARIO & MINCHIN 2017: 1-4,
fig. 2A-C (Kaohsiung Harbour, Taiwan; on quaysides and immersed ropes; alongside the black
striped mussel Mytilopsis sallei (RECLUZ, 1849)).

Material examined. Ten specimens from San Dionisio del Mar, Oaxaca (intertidal; August
2014); 220 specimens from Playa Vicente, Oaxaca (shallow-water, 0.5-1 m; January 21, 2017).

Remarks. Our specimens (Fig. 3C-D) agree with the redescription by BASTIDA-ZAVALA &
TeEN Hove (2002). Hydroides sanctaecrucis is native to the Caribbean Sea (ZiBrRowIUs 1971;
BASTIDA-ZAVALA & TEN HOVE 2002; BASTIDA-ZAVALA et al. 2017) and has an extensive record in
several localities from the Tropical Eastern Pacific (BASTIDA-ZAVALA & TEN HOVE 2003; TOVAR-
HERNANDEZ et al. 2014; BASTIDA-ZAVALA et al. 2016; KEPPEL et al. 2019), and Western Pacific
(LEWIS et al. 2006; SUN et al. 2012, 2015; FERRARIO & MINCHIN 2017).

Each tube of H. sanctaecrucis has a length of 4-5 cm and a width of 2-3 mm; however, the
aggregations are formed by hundreds to thousands of tubes arranged perpendicularly to the
substrate, with tubes cemented to each other forming dense clumps, reaching of 25 to 70 cm of
height (Fig. 2B-C). According to MONTEFALCONE et al. (2022), these aggregations of H.
sanctaecrucis could be considered reefs, since these serpulids can build rigid, wave-resistant
topographic structures. According to their classification, the reefs from the Huave Lagoon System
would correspond to type IV, which are reefs in coastal lakes and ports, and type V, for being
brackish water reefs.

The introduction via and date of H. sanctaecrucis to the Huave Lagoon System is unknown.
However, the nearest site where this was previously recorded (in 2011) is the port of Salina Cruz
(BASTIDA-ZAVALAet al. 2016). This port is located 48 km from the entrance to the Huave Lagoon
System, so passive entry of larvae would be the most likely means of introduction (Fig. 1).

Hydroides crucigera MORCH, 1863
Figure 3E

Hydroides (Eucarphus) crucigera MORCH, 1863: 378, pl. 11, fig. 8. Type locality:
Puntarenas, Pacific side of Costa Rica, 26 m.
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Hydroides crucigera— For the last updated synonyms list see BASTIDA-ZAVALA et al. 2016:
426, figs 6, 12E (Sonora, Baja California, Baja California Sur and Guerrero, México, and Panama;
fouling on man-made structures).

Material examined. Twenty specimens from Playa Vicente, Oaxaca (shallow-water, 0.5-1 m;
January 21, 2017).

Remarks. Our specimens (Fig. 3E) agree with the redescription by BASTIDA-ZAVALA & TEN
Hove (2003). Hydroides crucigera is a native species of the Eastern Pacific, from the Gulf of
California to the Pacific of Colombia and Hawaii (BASTIDA-ZAVALA et al. 2016).

Hydroides panamensis BASTIDA-ZAVALA & TEN HovVE, 2003
Figure 3F

Hydroides panamensis BASTIDA-ZAVALA & TEN Hove, 2003: 97-99, figs 18A-N. Type
locality: Paitilla Beach, Pacific side of Panama; also from La Libertad, Ecuador (0-9 m).

Hydroides panamensis.— BASTIDAZAVALA et al. 2016: 426, figs 6, 12E (Michoacdn and
Oaxaca, on sabellariid tubes, rocks and fouling on angler pier).

Material examined. One specimen from Playa Vicente, Oaxaca (shallow-water, 0.5-1 m;
January 21, 2017).

Remarks. Our specimen (Fig. 3F) agrees with the original description by BASTIDA-ZAVALA &
TeEN Hove (2003). Hydroides panamensis is a native species of the Eastern Pacific, from
Michoacan (México) to Panama and Ecuador (BASTIDA-ZAVALA et al. 2016).

Genus Spirobranchus BLAINVILLE, 1818
Spirobranchus minutus (R10JA, 1941)
Figure 3G

Pomatoceros minutus R10iA, 1941: 734-738, pl. 9, figs 15-26. Type locality: Acapulco,
Guerrero, México.

Spirobranchus minutus.— PILLAI 2009: 146-148 (new combination, synonymy of the genera
Pomatoceros PHILIPPI, 1844 and Pomatoleios PIXELL, 1913 with Spirobranchus); for the last
updated synonyms list see BASTIDA-ZAVALA et al. 2017: 54-56, figs 9F-G, 10 (northern Gulf of
Meéxico, United States; fouling plates).

Material examined. Two specimens from San Dionisio del Mar, Oaxaca (intertidal;
August 2014).

Remarks. Our specimens (Fig. 3G) agree with the original description by Rioja (1941).
Spirobranchus minutus is a native specie of the Eastern Pacific, from Baja California Sur (México)
to Perd; however, was recorded as an non-native specie in Brazil, the Gulf of México, Sydney
(Australia), and Hawaii (BASTIDA-ZAVALA et al. 2016, 2017).
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DISCUSSION

Hydroides sanctaecrucis is a Caribbean species recorded as invasive in the Eastern Pacific:
Panama (BASTIDA-ZAVALA & TEN Hove 2002), México (BASTIDA-ZAVALA & TEN HovE 2003;
TovAR-HERNANDEZet al. 2012, 2014; BASTIDA-ZAVALA et al. 2016) and Galdpagos islands (KEPPEL
et al. 2019); in the central Pacific: Hawaii (LONG 1974); and in the Western Pacific: Australia and
Singapore (LEWIS et al. 2006; SuN et al. 2015), Hong Kong (SUN et al. 2012) and Taiwan
(FERRARIO & MINCHIN 2017).

On the other hand, LAKSHMANA-RAO (1969: 8-9) described Hydroides vizagensis
LAKSHMANA-RAO, 1969, from Visakhapatnam and Madras (now Chennai), India; however,
observing his Figure 6a, this species resembles H. sanctaecrucis. To verify that H. vizagensis is a
junior synonym of H. sanctaecrucis, type or topotypical specimens should be reviewed and
molecular analysis performed, as KUPRIYANOVA et al. (2023) suggested.

The hull fouling of vessels and yachts is considered the most probable vector for the
dispersion of H. sanctaecrucis in the invaded areas (LEWIS et al. 2006; SUN et al. 2012; BASTIDA-
ZAVALA et al. 2016); generally, has been limited to polluted harbors in the sites recorded (BASTIDA-
ZAVALA et al. 2017); however, in its native range, it has also been recorded on mangrove roots,
mollusk shells, and corals (Rioja 1958; DUENAS 1981). Occasionally their presence has been
together with other invasive species, such as the Caribbean false mussel Mytilopsis sallei (LEWIS et
al. 2006; FERRARIO & MINCHIN 2017).

Before H. sanctaecrucis, only two species of Hydroides were recorded as reef-forming:
Hydroides dianthus (VERRILL, 1873), which built disconnected reefs of 0.5-1 km in Delaware Bay,
east coast of USA (HAINES & MAURER 1980), or in Italy, where this species built reef systems
covering 0.4 km?2 (BiaNcHI & MorrI 2001); the second species, H. elegans (HASWELL, 1883),
when become very abundant, may build clusters of tubes on any hard substrates submerged
(BiancHI 1981; BASTIDA-ZAVALA et al. 2016; SANDONNINI et al. 2021; DE LEON-GONZALEZ, pers.
comm.). In the case of H. sanctaecrucis, it may potentially build small reefs in hypersaline and
hyposaline coastal lagoons. Therefore, sites where the species has been recorded in the Gulf of
California should be studied, especially if coastal lagoons are close to the introduction sites.

The presence of H. sanctaecrucis was unnoticed for several years on Oaxaca coast (GOMEZ
et al. 1997), the Gulf of Tehuantepec (GONZALEZ-ORTIZ et al. 1996; GAMBOA-CONTRERAS &
TAPIA-GARCIA 1998; SoOLiS-WEISS et al. 2000), and in Huave Lagoon System (CHAVEZ 1979;
ORTIZ-GALLARZA et al. 1991; SERRANO-GUzZMAN 2004). It is possible that the introduction of
this species into the lagoons occurred between 1972, the date of the first recorded samples from
the Pacific of Panama, and 2000 when it was first collected in Oaxaca (BASTIDA-ZAVALA & TEN
Hove 2002, 2003).

How far H. sanctaecrucis aggregations have dispersed at the bottom of the lagoons is
unknown; however, the benthic fauna associated/alongside these small reefs includes other
polychaete, mollusk, and crustacean species (Fig. 2C, E). In the future, it will be important to
evaluate its ecological and economic impacts, since there are examples, such as Ficopomatus
enigmaticus (FAUVEL, 1923), an invasive serpulid species that have relevant ecologic or economic
impacts in some localities, because it also build large aggregations in some Mediterranean lagoons
(TeN Hove 1974; TEN HOVE & WEERDENBURG 1978; FORNOS et al. 1997; BIANCHI & MORRI
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2001). This species can build reefs of 750 m in length as in Lake Tunis (TEN HOVE & VAN DEN
Hurk 1993); or circular reefs of 2-3 m in diameter, covering extensive areas in the Mar
Chiquita Lagoon, Argentina, producing changes in the benthic communities and the human
fishery activities (SCHWINDT et al. 2001, 2004); or small aggregations like those spreading
along Long Beach, California (PERNET et al. 2016) and in Galveston Bay, Texas (FERNANDEZ-
RODRIGUEZet al. 2023).

Another serpulid species, Ficopomatus miamiensis, was recorded, first as non-native
(SALGADO-BARRAGAN et al. 2004) and then as an invasive species, in Sinaloa shrimp farms, where
this species builds “true reef colonies”, and on Urfas estuary mangrove roots, where it was found
in small aggregations (TOVAR-HERNANDEZ et al. 2009). Posteriorly, BASTIDA-ZAVALA et al. (2016)
recorded Salmacina tribranchiata, an allegedly native species, that builds small aggregations on
the Gulf side of Baja California Sur. Thus, H. sanctaecrucis is the third serpulid and second
invasive species, recorded in the Tropical Eastern Pacific that builds massive aggregations.

Hydroides sanctaecrucis compete for space with other encrusting species, such as native
serpulids, barnacles, and mollusks. In the areas where it invades, it can reach high abundance, as
occurred in Marina Chahué, Oaxaca, where more than 1700 specimens of H. sanctaecrucis were
recorded on fouling plates over a year (RAMOS-MORALES et al. 2024).

Although reef construction by serpulids polychaetes would cause negative impacts on native
communities and changes in the hydrodynamic conditions in the lagoons, as occurs with
Ficopomatus enigmaticus in an Argentinian lagoon (e.g., SCHWINDT et al. 2004), it can also have
positive impacts due to increasing the three-dimensional relief of the bottom, providing refuge and
feeding habitat for fish and invertebrate species, even it can also alter the interactions between
native species (SCHWINDT et al. 2001; PALMER et al. 2021). It remains to be analyzed how these
aggregations of H. sanctaecrucis, a new habitat to the Oaxaca lagoons, are distributed in the
Huave Lagoon System, how to modify their hydrodynamics and its impacts on the interactions
with other benthic species and fishes.
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