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Abstract 

The biofouling community on Santa Cruz and Baltra Islands, Galapagos, was 
surveyed in 2016 based on samples from settlement plates deployed in 2015 and 
2016 at three different sites. We report numerous new records for the Galapagos 
fauna: one novel family (Opheliidae), nine novel genera, and 15 novel species 
records were documented in a total of seven families. Six introduced species were 
found, the syllid Myrianida pachycera, the sabellids Branchiomma bairdi, 
Branchiomma sp. and Pseudobranchiomma schizogenica, and the serpulids 
Hydroides elegans, Hydroides sanctaecrucis, along with one cryptogenic species, 
the spionid Dipolydora armata. Non-native species come from either the warm 
waters of the Western Atlantic or Indo-West Pacific Oceans.  
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Introduction 

The polychaete annelid fauna of the Galapagos Islands is remarkably poorly 
known. Blake (1991) summarized all known polychaete records. The earliest 
collections appear to be those from the Swedish frigate Eugenie expedition 
of the 1850s, followed by other research vessel visits in the early decades of 
the 1900s. Between 1933 and 1938 the Velero expeditions of the Allan 
Hancock Foundation resulted in extensive collections, not all of which 
have been worked up (Blake 1991). Surprisingly little work ensued for the 
rest of the 20th century (Blake 1991). Since Blake’s excellent summary that 
listed 192 species, Bastida-Zavala and ten Hove (2003), Nishi et al. (2009) 
and Blake (2017) added Hydroides ochotereana Rioja, 1941, five species of 
Chaetopterus, two species of Mesochaetopterus, and Naineris setosa (Verrill, 
1900). We have found no reports of prior collections of polychaetes from 
the biofouling communities of Galapagos ports and harbors. 

We report here new records of non-indigenous, cryptogenic, and 
presumably native polychaetes from Santa Cruz and Baltra Islands. No 
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Figure 1. Map of Galapagos Islands showing the location of the three sampling sites: 1, Baltra Island Ecuadorian Navy dock;  
2, Puerto Ayora Main Passenger dock in Academy Bay and 3, Franklin’s Bay dock, both on Santa Cruz Island. Map courtesy of 
Linda McCann. 

previous work on Galapagos polychaetes has reported the presence of non-
indigenous species (NIS). 

Materials and methods 

Polyvinylchloride (PVC) settlement plates (14 × 14 cm) were suspended 
horizontally 1 m below mean low water to survey for both NIS and native 
species in February 2015 and January 2016. Some plates were caged with a 
5 mm mesh for predator-exclusion studies but most plates were uncaged; 
analysis of exposed versus caged experimental panels will be reported 
elsewhere. In some cases, specimens were collected directly from the rope 
hanging the plates. Plates were deployed on Santa Cruz Island at two 
stations, Puerto Ayora's Main Passenger Dock (0°44′52.04″S; 90°18′44.98″W) 
and in Franklin’s Bay (0°45′18.72″S; 90°18′45.56″W), and on adjacent 
Baltra Island (0°26′9.52″S; 90°17′5.29″W) (Figure 1, Supplementary 
material Table S1). The plates were retrieved 14 and three months later in 
April 2016. Temperature and salinity at 1 m depth were measured with a 
YSI temperature-conductivity meter. Plates were transported in seawater 
and analyzed at the Charles Darwin Research Station’s (CDRS) marine 
biological laboratory (BioMar) in Puerto Ayora. 

All material was preserved in 95% ethanol, and specimens have been 
deposited in the CDRS invertebrate collections. 
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Results 

Water Parameters 

In April 2016 at the Santa Cruz and Baltra sites, the temperature at 1 m 
depth ranged from 22.9 to 23.9 °C, and salinity ranged from 33 to 35.3 psu. 

Systematic Account 

We report numerous new records for the Galapagos fauna: one novel 
family (Opheliidae), nine novel genera, and 15 novel species records were 
documented in a total of seven families. 

Order Phyllodocida 
Family Syllidae Grube, 1850 
Subfamily Autolytinae Langerhans, 1879 

We report two new records in two genera in the Autolytinae for the 
Galapagos. 

Genus Myrianida Milne-Edwards, 1845 

Myrianida pachycera (Augener, 1913) 

Autolytus pachycerus Augener 1913: 257–260, pl. 2, Figures 11, 12, text fig. 40A–C (type locality: 
Sharks Bay, Western Australia 0.5–9 m, Harbor); Augener 1927: 157–158 (Sydney Harbor, at 
low tide, on the hydroid Pennaria). 
Autolytus purpureimaculata Okada 1933: 332–338, Figures 6–11; 1937 (Seto and Misaki, Japan, 
closely attached to oysters); Imajima and Hartman 1964: 100 (Southern Japan). 
Myrianida crassicirrata Hartmann-Schröder 1965: 119–121, Figures 47–49 (Hawaii, Kaneohe 
Bay, on coralligenous mud and sponge fauna); Hartman 1966b: 194–195 (Kaneohe Bay, Oahu, 
Hawaii, USA, in coral mud and in sponge colonies). 
Myrianida pachycera: Imajima 1966: 79–82, Figure 26A–L (Misaki; Seto; Usa; Amakusa; Noto-
ogi, attached to a living oyster, Crassostrea gigas or among the ascidians Halocynthia); Imajima 
1967: 417 (Tsukumo Bay, Mawaki, Japan); Nygren 2004: 143–146, Figures 71A–E (Los Angeles 
harbor, USA, 33°45′N; 118°16′W, 1 m, epifauna on ship). 
Myrianida pachycerus: Hartman 1966a: 362–363, Figure 1A–B (Long Reef, New South Wales, in 
weed-mat, intertidal). 

Material. Puerto Ayora (3 specimens, 25 April 2016, vial 232806, on caged 
plate 16465, deployed for 14 months). 
Taxonomic Remarks. A species with a distinct color patterns, dorsal cirri 
thick and digitiform. The morphology of our Galapagos material agrees 
with the detailed description in Nygren (2004). 
Distribution and remarks. A widespread Indo-West Pacific, to which 
region it is held to be native. It is considered to be introduced to the 
Hawaiian Islands and to the northern east Pacific coast, as well as to 
Florida (Carlton and Eldredge 2009). It could possibly be a complex of 
cryptic species, but to test this hypothesis molecular analyses are needed. 
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Figure 2. Living specimen of Proceraea cf. rubroproventriculata (photograph by E. Keppel). 

Genus Proceraea Ehlers, 1864 

Proceraea cf. rubroproventriculata Nygren and Gidholm, 2001 
(Figure 2) 
Proceraea rubroproventriculata Nygren and Gidholm 2001: 184–187, Figures 2D–E, 5A–E, 6A–
D, 7 (holotype (LACMPOLY 1964), paratype (LACM-AHF POLY 1965), type locality: Key 
Biscayne, Crandon marina, Florida, 25°43.4′N; 80º10.4′W, 0.5–1 m. Bara de Paranagua, west 
Ihla do Mel, Brazil, 25°34.55′S; 48°19.19′W, 10 m, boulders with epifaunal mat). 
Proceraea rubroproventriculata: Nygren 2004: 74–75, Figures 27A–E (type locality: Key 
Biscayne, Crandon marina, Florida, 25°43.4′N; 80°10.4′W, 0.5–1 m. Bara de Paranagua, west 
Ihla do Mel, Brazil, 25°34.55′S; 48°19.19′W). 

Material. Puerto Ayora (1 specimen, 25 April 2016, vial 233528, on caged 
plate 30237 deployed for three months). 
Diagnosis. Anterior and posterior part of proventricle orange in living 
specimen (color lost in preserved material), eyes confluent, orange (Figure 2). 
Trepan in chaetiger 1, but the teeth were not sufficiently visible to count. 
Proventricle equal in length to 3–4 segments between chaetigers 6–9, with 
30–35 rows of muscle cells. 
Taxonomic remarks. We refer the present material provisionally to 
Proceraea rubroproventriculata because of the characteristic proventicle 
color pattern (in the red-orange spectrum), but we are unable to verify the 
trepan teeth number (12 large, 12 small) considered distinctive for this 
species. Nygren (2004) noted that, “P. rubroproventriculata is most similar 
to P. paraurantiaca, P. filiformis and P. misakiensis, but may be separated 
from these taxa on its trepan with 12+12 teeth.” Our Puerto Ayora material 
is neither P. paraurantiaca nor P. misakiensis, whose color patterns are 
distinct in the North East Atlantic and North West Pacific respectively (the 
color of P. filiformis from South West Pacific is not known). 
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Figure 3. Preserved specimens of Amphicorina sp.: A) crown; B) body with eyes and statocysts (photographs by E. Keppel). 

Distribution and remarks. Proceraea rubroproventriculata is an Atlantic 
species, known from Florida, USA to Paranaguá Bay, Brazil (Nygren 2004). 
If the Galapagos specimens prove to be this species, we would regard it as 
an introduction from the Atlantic. Westheide (1974) reported two 
Proceraea species from the Galapagos, the Atlantic species P. fasciata 
Langerhans, 1879 (now P. madeirensis Nygren, 2004), and Proceraea sp. 
from Academy Bay, Santa Cruz Island. Westheide’s description of this 
second Proceraea species was based upon preserved (and thus colorless) 
material; he reported similar difficulties in viewing the pharynx teeth, but 
nevertheless reported 11–12 teeth, with the middle teeth apparently shorter 
than the lateral teeth. Both Westheide’s and our material probably 
represent an undescribed species, as may his P. madeirensis, which (unless 
introduced) would be unlikely to occur naturally in the tropical Eastern 
Pacific. 

Order Sabellida  
Family Sabellidae Latreille, 1825 

The family Sabellidae in Galapagos has been minimally investigated in the 
past. Blake (1991) noted that there was only one record of an identified 
sabellid, Acromegalomma quadrioculatum (Willey, 1905) (originally reported 
from the Galapagos in the 1930s as Branchiomma mushaensis Gravier, 
1906, although Blake noted that the Galapagos specimens have never been 
reexamined). We identify three genera here, all new records for the Islands. 

Genus Amphicorina Claparède, 1864 

Amphicorina sp. 
(Figure 3) 
Material. Puerto Ayora (4 specimens, 25 April 2016; vial 237613, on caged 
plate 16605 deployed for 14 months; vial 233535 from caged plate 30242 
deployed for three months; vial 237616 from caged plate 30256 deployed for 
three months; vial 237617 from uncaged plate 16457 deployed for 14 months. 
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Diagnosis. A small sabellid of a few millimeters in length, body with eight 
thoracic and five abdominal chaetigers, three pairs of radioles, radiolar 
skeleton with two rows of cells, radioles with external flanges and palmate 
membrane (Figure 3A). Eyes present in the peristomium but not visible in 
the pygidium; a pair of statocysts in the first chaetiger (Figure 3B). 
Thoracic superior chaetae, with varying but narrow hoods, and an inferior 
row of smaller, thinned bayonet chaetae. Thoracic uncini acicular, with 
teeth of unequal sizes in first arc above main fang. Abdominal uncini 
quadrangular, handles absent, toothed margin with a more or less enlarged 
basal fang. Abdominal neurochaetae needle-like, elongate. 
Taxonomic remarks. We are unable to resolve our material to species 
level. It may be a new species long been present but not detected earlier 
due to its small size. 
Distribution. Amphicorina species are known from the Mediterranean, the 
southwest Atlantic, and the Western and Eastern Pacific Oceans. 

Genus Branchiomma Kölliker, 1858 

Branchiomma bairdi (McIntosh, 1885) 
(Figure 4) 
Dasychone bairdi McIntosh 1885: 495–497, pl. 30A, Figures 13–15; pl. 39A, Figures 2, 9 (type 
locality: shore at Bermuda). 
Dasychone bairdi: Monro 1933: 267 (Dry Tortugas, Florida, stns 328 and 347); Rioja 1951: 513–
516: pl. 1, Figures 1–7 (Veracruz, Gulf of Mexico). 
Branchiomma bairdi: Johansson 1927: 167 (new combination); Rioja 1958: 286–287 (Veracruz, 
Gulf of Mexico); Tovar-Hernández and Knight-Jones 2006: 13–17, Figures 3A–D, H–K, 9C–D, 
10C, 11B (Florida, Mexican Caribbean, Panamá and Lesser Antilles, mostly 1 m); Tovar-
Hernández et al. 2009: 3–8, Figures 2–4 (Mazatlán port, Sinaloa, Mexico, on floating dock, 0.3–1 
m depth); Çinar 2009: 2320, Figure 13 A–C (Iskenderun Bay, Turkey and northern Cyprus, 0.1–
8 m, mud and rocks); Ramalhosa et al. 2014: Figure 2A–F (Archipelago of Madeira, Portugal, 1 
m); Villalobos-Guerrero and Molina-Acevedo 2014: 106 (Sinaloa, Mexico, checklist); Bastida-
Zavala et al. 2016: 406–407, Figure 10A (Baja California, Oaxaca, Mexico, 0–6 m); Cepeda and 
Rodríguez-Flores 2017: 2–5, Figures 1A–D, 2A–L (Estany des Peix lagoon, Formentera Island, 
Spain, 0–4 m); Khedhri et al. 2017: 141–143, Figure 2A–E (Boughrara Lagoon, Tunisia, 1 m); 
Keppel et al. 2018: 3–5, Figure 3 (San Diego, Californian and Oahu, Hawaii); Del Pasqua et al. 
2018: 12, 15–16, Figure 8C–D, 9A–F (Madeira, Spain, Mazatlán and Veracruz, Mexico, 
Galapagos, Ecuador, Tampa Bay and Hawaii USA). 
Branchiomma cf. bairdi: Capa and López 2004: 70, Figures 5A–I (Granito de Oro Island, 
Panamá; 7º35′30″N; 81º42′30″W, 2 m, dead coral block cryptofauna). 

Material. Many specimens retrieved in 2016 from Franklin’s Bay, Puerto 
Ayora, and Baltra, on many plates and other substrates. 
Diagnosis. Dorsal collar with well separated margins, well developed 
triangular or rounded ventral lappets and rectangular but poorly visible 
ventral shields. Dorsal lips about one-third the length of the radiole. Crown 
united at the base by a low web, and 20–26 pairs of radioles on each side. 
Radioles have apinnulate tips and stylodes. Macrostylodes strap-like, two 
or three to each radiole, randomly alternating and mostly in distal half of 
radioles. Remaining stylodes digitiform. Thoracic tori, touching the ventral 
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Figure 4. Living specimen of Branchiomma bairdi (photograph by E. Keppel). 

shield, composed of avicular uncini with the crest surmounted by 2–3 rows 
of teeth. Radiolar eyes orange. The colour of the radiolar crown varied 
from brownish to orange, often with stripes in cream or dark brown. The 
colour of the body of live specimens varied from pale, yellow, olive green to 
brownish. 
Distribution and remarks. Branchiomma bairdi is a warm-water Western 
Atlantic species known from Bermuda and throughout the Caribbean to 
Panama (Keppel et al. 2015; Del Pasqua et al. 2018). It has been introduced 
to the Eastern Atlantic, to the Mediterranean Sea, to the Eastern Pacific 
(California to Panama) and to Australia (Keppel et al. 2018). It was found 
in 1998 on the Pacific coast of Panama (Capa and Lopez 2004), from where 
it may have been introduced to the Galapagos. It is a conspicuous component 
of benthic communities, largely in confined environments and areas degraded 
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Figure 5. Branchiomma sp.: A) Live specimen with details of color and dorsal lips; B) Preserved 
specimen and details of ventral lappets (photographs by E. Keppel). 

by anthropogenic impacts (Arias et al. 2013). Branchiomma bairdi appears 
to be abundant and well-established in the Galapagos. The identification 
was also confirmed from molecular analysis (Del Pasqua et al. 2018). 

Branchiomma sp. 

(Figure 5) 

Material. Franklin’s Bay and Puerto Ayora (many specimens, 25 April 
2016; two specimens were examined, collected in Puerto Ayora from vial 
236733, on caged plate deployed for 12 months). 
Diagnosis. Dorsal collar with well-separated margins, dorsal lips with a 
distinctive white tip and about 1/3 as long as the radiole (Figure 5A). 
Ventral lappets well-developed triangular or overlapping with a distinctive 
internal orange spot that remains after preservation (Figure 5B). Crown 
united at the base by a low web, and 8–12 pairs of radioles on each side. 
Radioles have apinnulate tips and stylodes. Stylodes strap-like, radiolar 
eyes orange. The colour of the radiolar crown varied from olive green to 
white, often with yellow stripes. The colour of the body of live and 
preserved specimens is bright green. 
Distribution and remarks. Further studies are required to determine if 
this is a described or undescribed species; some specimens have been 
provided to Maria Capa for DNA analysis. This is likely an introduction 
and first record for the Galapagos. 

https://www.invasivesnet.org
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Figure 6. Pseudobranchiomma schizogenica: A) Preserved specimen; B) size of the colonies. 
C) Radiolar serration almost unnoticeable under stereomicroscope; D) Living juvenile with 
color pattern (photographs by E. Keppel). 

Genus Pseudobranchiomma Jones, 1962 

Pseudobranchiomma schizogenica Tovar-Hernández and Dean, 2014 
(Figure 6) 
Pseudobranchiomma schizogenica Tovar-Hernández and Dean 2014: 936–945, Figures 1–5 (type 
locality: La Paz, southern Gulf of California, Mexico, 0.5 m, dock fouling in association with 
Branchiomma bairdi). 
Pseudobranchiomma cf. schizogenica: Capa and Murray 2016: 23–28, Figures 3U–Z, A1, 8–10 
(Western Australia, Northern Territory and Queensland, Australia, 3–30 m, Coconut Island, 
Hawaii, 1 m, coral rubble and epifauna attached to hard substrates). 

Material examined. Puerto Ayora and Franklin’s Bay, 2016, building large 
colonies (many specimens; vial 233551 from caged plate 30273 deployed 
for three months; vial 233575 from uncaged plate 16607 deployed for 14 
months; vial 233580 from caged plate 16462 deployed for 14 months). 
Diagnosis. Pseudobranchiomma schizogenica is a gregarious sabellid with a 
short body (Figure 6A, B). Our material matches the original description. 
Radioles with short, digitiform serrations (Figure 6C) along the entire 
radiolar length. No radiolar eyes. Lateral margins of collar oblique, 
covering anterior peristomial ring. Eleven pairs of radioles arranged in two 
semicircles. Eight pairs of short, digitiform serrations (6–9 pairs) along the 
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entire length of radioles. Dorsal margins of collar not fused to faecal 
groove, peristomium exposed dorsally. Ventral lappets triangular, distally 
rounded, not overlapping. Five thoracic segments: thoracic uncini with 
four teeth. Body bright yellow in live specimens, anteriorly speckled with 
few purple spots. Radioles with four or more purple bands separated by 
orange and translucent bands (Figure 6D). Interramal eyespots purple, 
larger anteriorly, decreasing gradually towards posterior end. 
Distribution and remarks. Pseudobranchiomma schizogenica was recently 
described from “dock fouling” in shallow water in the southern Gulf of 
California. Capa and Murray (2016) have suggested that it may not be native 
to Mexico, given the discovery of other P. schizogenica populations or 
closely related clades widely distributed around the Pacific (including 
Australia and Hawaii). It would appear unlikely that this abundant, 
gregarious sabellid would have been overlooked in Western Mexico 
(including the Gulf of California) for decades prior to its detection and first 
collection in 2011 in Baja California Sur. Equally compelling is that among 
nearly 20 known species of Pseudobranchiomma, widely distributed in the 
Western Pacific and Indo-West Pacific as well as the Atlantic Oceans, 
P. schizogenica, is the only representative of the genus in the Eastern 
Pacific. Given its strong association with fouling communities, we concur 
that P. schizogenica is not native to the Eastern Pacific. 

Family Serpulidae Rafinesque, 1815  

Only six serpulid species were previously reported from the Galapagos 
(Blake 1991; Bastida-Zavala and ten Hove 2003), including two indigenous 
Hydroides species, H. inermis Monro, 1933 and H. ochotereana Rioja, 1941. 
Three new records of two different genera are reported here. 

Genus Hydroides Gunnerus, 1768  
Hydroides elegans and H. sanctaecrucis, treated below, are well-known 
introduced species; both appear to be undergoing major expansions from 
Panama to the Pacific Mexican coast (Bastida-Zavala et al. 2016, 2017). 

Hydroides elegans (Haswell, 1883) 
Eupomatus elegans Haswell 1883: 633, pl. 12, Figure 1 (type locality: Port Jackson, Australia). 
Hydroides elegans: Bastida-Zavala and ten Hove 2002: 164–166, Figures 35A–J, 36 (Florida, 
Texas, Puerto Rico, Atlantic Panama, Aruba, Curaҫao, and Mexico: Veracruz, Campeche and 
Quintana Roo; 0–7 m; 31–37‰; on coral debris, fouling of wood pier and boats); Bastida-Zavala 
and ten Hove 2003: 86–87, Figure 11A–S (California and Hawaii; 0–1 m; fouling of marina piers 
and ship and submarine hulls); Bastida-Zavala 2008: 25–26, Figure 6H (California and Baja 
California Sur, Mexico; 0–1 m, on PVC plates and hull of boats); Bastida-Zavala et al. 2016: 
419–420, Figures 4, 11F–G (Baja California Sur and Oaxaca; Mexico, fouling; 0–1 m). 

Material. Baltra (21 specimens, 28 April 2016, from caged plates deployed 
for three months: vial 233609 from plate 30273; 233618 and 233619 from 
plates 30254; 233622 and 233625 from plate 30269; 233626 from plate 30270; 
233641 from plate 30263; vials 233598, 233599 and 233600 from ropes). 
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Figure 7. Operculum of Hydroides sanctaecrucis (photograph by E. Keppel). 

Taxonomic remarks. Our specimens agree in all details with the 
description in Bastida-Zavala and ten Hove (2003). 
Distribution and remarks. Widely distributed in tropical-to-warm 
temperate marine waters. It is presumed to be native to the Indo-Pacific. 
Of interest is that it appeared in our samples only at the Ecuadorian Navy 
floating dock on Baltra Island, where the panels were deployed, and where 
this species was found on ropes as well as on five different plates deployed 
for three months. Its apparent restriction, at least as of 2016, may be due to 
a direct introduction from the mainland to the naval base in the Galapagos. 
The distribution of Hydroides elegans is generally limited to polluted 
harbours and eutrophic lagoons, except in the type locality and a few other 
locations (ten Hove 1974; Bastida-Zavala 2008).  

Hydroides sanctaecrucis Krøyer in Mörch, 1863 
(Figure 7) 
Hydroides (Eucarphus) sanctae-crucis Krøyer in Mörch 1863: 378–379, pl. 11, Figure 12 (type 
locality: Saint Croix Island, Lesser Antilles, Caribbean Sea). 
Hydroides sanctaecrucis: Bastida-Zavala and ten Hove 2003: 101–102, Figure 19P–Q (Oaxaca, 
Mexico and Panama; salinity 19–25‰; on rocks and floats); Bastida-Zavala 2008: 29, Figure 6R 
(Huatulco, Oaxaca, Mexico; 0–1 m; on pier pilings); Bastida-Zavala et al. 2016: 426, Figures 6, 
12E (Sonora, Baja California Sur and Oaxaca, Mexico; in marinas and harbors, fouling; 0–1 m). 
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Figure 8. Living specimen of Spirobranchus incrassatus; the upper is the oldest operculum 
and the lower the youngest: A) dorsal view, B) ventral view (photographs by E. Keppel). 

Material. Franklin’s Bay (1 specimen, 27 April 2016, vial 233681 from 
uncaged plate 16424, deployed for 14 months). 
Taxonomic remarks. The overall morphology and the operculum (Figure 7) 
agree with the descriptions in Bastida-Zavala and ten Hove (2003). 
Distribution. Native to the Caribbean Sea and Gulf of Mexico, this species 
is now established on the Atlantic coast of the United States, the Pacific 
side of Panama and Mexico, Hawaiian Islands, Australia, Hong Kong and 
Taiwan (Bastida-Zavala et al. 2016; Ferrario and Minchin, 2017). Our 
survey produced only one record of this species. 

Genus Spirobranchus Blainville, 1818 

Spirobranchus incrassatus Krøyer in Mörch, 1863 
(Figure 8) 
Spirobranchus incrassatus Krøyer in Mörch 1863: 405, pl. 11, Figures 21–23. Type locality: 
Western Colombia. 
Spirobranchus incrassatus: Bastida-Zavala 2008: 49–50, Figure 12C–E (Baja California Sur, 
Colima, Guerrero and Oaxaca, Mexico, 4–17 m); Bastida-Zavala 2009: 542, Figure 4F 
(identification key for Tropical America); Bastida-Zavala et al. 2016: 434–435, Figures 8, 13G.  

Material. Many specimens retrieved on 28 April 2016 from Baltra, on 
many plates, cage and uncaged, exposed for 3 months. 
Diagnosis. Tube violet, with prominent longitudinal ridge. Anteriormost 
section of tube forms robust spine extending over opening of tube, usually 
this spine and opening are violet, pinkish or bluish in colour; lacking 
peristomes or alveoli. Opercular peduncle with wide wings. Operculum 
calcareous, circular or pear-shaped. Opercular surface bears three spines, 
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Figure 9. Spirobranchus sp.: A) alive specimen with operculum; B) preserved specimen in its pink tube (photographs by E. 
Keppel). 

emerging from dorsalmost part of opercular plate. Two latero-dorsal 
spines thin, with an additional 6–10 spinules and one small and thin basal 
branch; the medio-ventral third spine widely bifurcated. 
Distribution and remarks. Tropical Eastern Pacific. Baja California Sur 
(Mexico) to Panama and Colombia. Galapagos Islands (herein) common, 
and presumably native, in the Islands. Blake (1991) and all subsequent 
literature cited only one species of this genus in the Galapagos, 
misidentified as the Caribbean Spirobranchus giganteus (Pallas, 1766). We 
also found in the present survey an anomalous operculum of S. incrassatus 
(Figure 8), similar to that described for S. polycerus var. augenerii ten Hove, 
1970, where the upper operculum is the oldest and the lower the youngest. 

Spirobranchus sp. 
(Figure 9) 
Material. Franklin’s Bay (5 specimens, 27 April 2016, vial 237564, from 
ropes). 
Diagnosis. Tube violet, with 1–3 longitudinal ridges, lacking peristomes or 
alveoli (Figure 9). Opercular peduncle with wide wings and smudged with 
brown-black spots. Operculum with calcareous concave plate. The central 
longitudinal ridge terminates in a spine projection over the opening. 
Taxonomic remarks. Our specimens resemble Spirobranchus minutus 
Rioja, 1941 from the Tropical Eastern Pacific (Bastida-Zavala 2008: 31–33; 
Bastida-Zavala et al. 2016: 435–437), except by the pink colour of the tube 
and lacks alveoli. It is also similar to Pomatoleios sp. in Bastida-Zavala 
2008: 33–34, Figures 7P–R, an undescribed species (Bastida-Zavala, 
personal communication, 2017). The present collections are probably also 
an undescribed species.  
Distribution. Galapagos Islands (herein). 
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Figure 10. Preserved specimen of Polyophthalmus cf. pictus: A) entire body; B) pygidial 
papillae; C) close-up of the anterior end (photographs by E. Keppel). 

Order Scolecida 
Family Capitellidae Grube, 1862 
Genus Capitella Blainville, 1828 

Capitella sp. 
Material. Baltra (1 juvenile, 28 April 2016, vial 237624 from caged plate 
deployed for three months). 
Taxonomic remarks. Remarkably, this is the first record of the genus from 
the Galapagos, perhaps due to the lack of earlier collections in shallow 
biofouling habitats, although it is a taxon that should also be present in soft 
sediment habitats. Our material is a member of the Capitella capitata 
(Fabricius, 1780) complex, but it cannot be assigned to species at this time. 
Capillary chaetae on the first three chaetigers. This specimen is a juvenile 
with no genital chaetae, and a missing pygidium.  
Taxonomic remarks. We provisionally consider Capitella to be 
cryptogenic, based upon its biofouling habitat, and its treatment as 
cryptogenic in the Central (Carlton and Eldredge 2009) and Eastern Pacific 
(Cohen and Carlton 1995). 

Family Opheliidae Malmgren, 1867 
Genus Polyophthalmus Quatrefages, 1850a 

Polyophthalmus cf. pictus (Dujardin, 1839) 
(Figure 10) 
Nais picta Dujardin 1839: 293, pl. 1, Figures 1–12 (type locality: Toulon Bay, France). 
Polyophthalmus agilis Quatrefages 1850b: 10–11 (type locality: Bay of Biscay, France). 
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Polyophthalmus dubius Quatrefages 1850b: 12, pl. 2 (type locality: Atlantic France). 
Polyophthalmus ehrenbergi Quatrefages 1850b: 9–10, pl. 2, Figures 1–2–4–6 (type locality: Sicily, 
Italy). 
Polyophthalmus pictus: Claparède 1864: 5, pl. l, Figures 1–2 (Port Vendres Harbur, France, 
associated to algae); Lo Bianco 1893: 7 (Naples, Italy); Monticelli 1896: 35–45, pl. 1 (Porto 
Torres, Sardinia, Italy, differences in size and coloration); Saint-Joseph 1898: 385 (Guéthary 
beach, France); Fauvel 1914: 247–248, pl. XXII, Figures 8–9 (Port of Palais, Belle Île, France, Stn. 
38, 10 m; Capo Verde, Stn. 1203, 91 m; Grande Salvage, Canary Islands, Stn. 1704, littoral; Red 
Sea); Southern 1914: 133–134 (Clare Island, Ireland); Fauvel 1927: 137, Figure 48L–N 
(Plymouth, UK; Atlantic; Mediterranean; Red Sea; Indian Ocean); Imajima and Hartman 1964: 
309 (Japan, manual); Day 1967: 579–580, Figure 25.2K–M (KwaZulu-Natal; Mozambique); 
Imajima and Gamo 1970: 16, Figures 66–67 (Manazuru, Kanagawa Prefecture, Japan); Paik 
1982: 815 (Korea); 1989: 500, Figure 198 (Korea); Parapar 2012: 327–328, Figure 155 (manual, 
mesolittoral rocks associated with algae). 
Polyophthalmus pallidus Claparède, 1869: 34–35, pl. XXXI, Figure 7 (type locality: Naples, Italy). 

Material. Baltra (3 specimens, 28 April 2016, from two different uncaged 
plates deployed for three months: vial 237608 from plate 30278; vial 237639 
from plate 30290). 
Diagnosis. Prostomium short, rounded, two eyes, ventral groove present 
along the entire body, characteristic dorsal pigmentation with brown 
streaks and variable spots, branchiae absent. The lateral parapodial 
eyespots present are very distinct (Figure 10A, C) but another specimen 
has faintly lateral eyespots. Anal funnel with eight papillae: in one 
specimen they are long and more or less equal except for the ventral 
papillae, while another specimen has 6 small papillae and two ventral 
bigger of different shape, one pointed and one rounded (Figure 10B). The 
papillae in the present Galapagos material differ from the drawings of 
Japanese populations in Imajima and Gamo (1970). 
Distribution and remarks. There are no previous records of Opheliidae in 
the Galapagos, so this should be the first one. Polyophthalmus pictus is 
reported around the world as a nearly cosmopolitan species, suggesting 
that it is, in fact, a species complex, with few reliable morphological 
characters. Although the subject of intensive studies in the Iberian 
Peninsula, in the Atlantic and the Mediterranean (Monticelli 1896; Rioja 
1917, 1931; Alós 1983, 1984; Aguirrezabalaga 1984; Aguirrezabalaga et al. 
1984; San Martín and Viéitez, 1984, 1991; Acero and San Martín 1986) the 
taxonomy of species remains tangled. For Mediterranean populations, Fauvel 
(1927) described it as variable in pigmentation and number of pygidial 
papillae. Imajima and Hartman (1964) described Japanese populations as 
having a pygidium with two lobes each ringed with digitate processes, but 
provided no illustrations of this feature. Parapar (2012) reported a dorsal 
transverse line and barely visible lateral eyespots for Mediterranean specimens, 
but his illustration of the color pattern, as well the anal papillae, differ from 
our Galapagos material. Choi et al. (2015) reported Polyophthalmus 
qingdaoensis Purschke, Ding and Müller, 1995 from Korea, distinguished 
by a prostomium with a brain bearing dark pigment-spots, distinct lateral 
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Figure 11. Dipolydora armata: A) Dorsal view of pygidium and posterior body with acicular notopodial spines; B) Modified 
chaetae of 5th chaetiger (photographs by E. Keppel). 

eyespots, only dark pigment-streaks on the dorsal side of the body, and 
with papillae represented as 8–10 small cirri on the posterior margin with 
the dorsal papillae being smaller than ventral papillae. Our Galapagos 
specimens have the typical dorsal color pattern of P. pictus, but with very 
distinct lateral eyespots in the anterior body and eight pygidial papillae. We 
suggest that body and lateral eyespot color patterns likely vary too much to 
be useful for identification. Molecular studies are required to sort out this 
complex around the world. 

Order Spionida 
Family Spionidae Grube, 1850 
Genus Dipolydora Verrill, 1881 

Dipolydora armata (Langerhans, 1880) 
(Figure 11) 
Polydora armata Langerhans 1880: 93–94, pl. 4, Figure 5A–C (type locality: Madeira, borer of 
calcareous algae).  
Polydora monilaris: Ehlers 1904: 43–44, pl. 6, Figures 5–14 (Elmslie Bay, New Zealand). 
Polydora armata: Fauvel 1927: 55–56, Figure 19A–E (English Channel, Madeira, Naple); Okuda 
1937: 230–231, Figure 10 (Seto, Japan, associated with coral, algae, sponge and mollusks); 
Hartman 1941: 306; 1969: 127, Figures 38–39 (California, intertidal); Woodwick 1964: 14, 
Figures 1–6 (Marshall Islands, in coral rocks); Day 1967: 466–468 (doubtful record from 
unknown locality or Morocco), Figure 18.2.I–J; Rainer 1973: 558, Figure 7 (Otago Harbor. New 
Zealand, 3–4 m); Read 1975: 412–413 (Wellington Harbour, New Zealand, borings in 
encrusting coralline algae and shells); Blake and Kudenov 1978: 255–256, Figure 43A–G 
(Victoria, South Australia, revision); Hartmann-Schröder 1979: 134, Figures 299–302 
(Australia), 1987: 55 (Australia); Blake 1983: 258–260 (Ecuador, 8–9 m; Chile, 2–180 m; 
Argentina, 0–80 m; suggesting 2 different species). 
Dipolydora armata: Blake 1996: 196–198, Figure 4.36 (California, 0–126; Barbados, 1 m); Bick 
2001: 178–180–181, Figures 1–2–3 (Ibiza, 1–5 m); Radashevsky and Nogueira 2003: 375–384, 
Figure 2–4 (Belize, Brazil, Taiwan, and Vietnam). 
Polydora rogeri: Martin 1996: 161–165, Figures 1–5 (type locality: Bay of Blanes, Spain, 5–20 m).  
Dipolydora cf. armata: Radashevsky and Fauchald 2000: Figure 6F (Belize). 
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Material. Franklin’s Bay (14 specimens, 27 April 2016, vial 233671 from 
the same uncaged plate 16590, deployed for 14 months). 
Diagnosis. Prostomium incised; caruncle extending to posterior margin of 
chaetiger 2; eyes and occipital antenna absent; dentate hooded hooks from 
chaetiger 7; hooks without constriction on shaft, with acute, wide angle 
(50°) between main fang and secondary tooth. Chaetiger 5 with specialized 
chaetae about three falcate spines, each with teeth connected by lateral 
hood or a sub-terminal semicircular cowl-like flange (Figure 11B); branchiae 
from chaetiger 7, reaching full size by chaetiger 8; posterior acicular 
notochaetal spines present (Figure 11A); pygidium small, cuff-shaped, with 
broad dorsal gap and narrow ventral notch (Figure 11A). 
Distribution and remarks. Dipolydora armata has a reportedly world-wide 
distribution in tropical and boreal seas, including the Mediterranean Sea, 
North and South Atlantic Oceans, Australia, the Indo-Pacific, Japan, and 
the Eastern Pacific (Bick 2001; Radashevsky and Nogueira 2003). It is 
considered a pest of abalone aquaculture and a non-specialized borer of 
calcareous substrata, perforating coralline algae, corals and mollusk shells 
(Sato-Okoshi et al. 2015). Blake (1983, 1996) reported D. armata in mainland 
Ecuador, but not in the Galapagos. We consider it cryptogenic in the 
Galapagos Islands. Although Çinar (2012) proposed an Eastern Atlantic 
origin (the type locality is Madeira Island), centuries of shipping connecting 
the Atlantic and Pacific Oceans preclude suggesting an endemic region at 
this time. This is the first record of the genus from Galapagos. 

Genus Polydora Bosc, 1802 

The presence of Polydora in the Galapagos Islands, previously unreported, 
is supported by the identification of two specimens clearly belonging to 
two different species: one collected in 1964 and one incomplete specimen 
from the present survey. 

Polydora sp. A indeterminate  
(Figure 12) 
Material. Puerto Ayora (1 specimen, 24 January 1964, California Academy 
of Sciences 196211, collected by Robert C. Miller, in wood on old boat near 
Angermeyers Residence). 
Diagnosis. This very small (1 mm) specimen is in poor condition; it was 
collected incidentally to excavations in marine wood searching for boring 
isopods (Limnoria). This specimen was found amongst wood particles as 
isopods were being sorted in 2016 from the sample while on loan to J.T. 
Carlton. Prostomium weakly bifid, caruncle extending to beginning of 
chaetiger 3; four eyes; no occipital tentacle. Chaetiger 5 with major spines 
falcate with weakly lateral flange (Figure 12). Bidentate hooded hooks on 
neuropodium starting from chaetiger 7 with constriction. Branchiae from 
chaetiger 7. The pygidium is missing. 
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Figure 12. Preserved specimen of Polydora sp. A indeterminate detail of modified chaetae 
from 5th chaetiger (photograph by E. Keppel). 

Taxonomic Remarks. The specimen resembles Polydora websteri Hartman 
in Loosanoff and Engle, 1943 but the flange on the falcate spines is very 
weak. P. websteri is considered a species complex (Blake 1971; Radashevsky 
1999; Read 2010). Polydora hoplura Claparède, 1868 and P. websteri are 
similar, but the present specimen does not appear to have the heavy 
recurved spines on the posterior notopodia characteristic of the former 
species. 

Polydora sp. B indeterminate 
(Figure 13) 
Material. Baltra (1 specimen, 28 April 2016, vial 233631; from uncaged 
plate 30289 deployed for three months). 
Diagnosis. A second Polydora species is in hand, but it is also indeterminate 
based upon an incomplete specimen (Figure 13). Round prostomium; 
caruncle reaches the end of chaetiger 3; no scattered small dark spots; no 
occipital tentacle; major spines on chaetiger 5 with secondary tooth; 
branchiae and hooded hooks with constriction starting from chaetiger 7; 
pygidium missing. 
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Figure 13. Living specimen of Polydora sp. B indeterminate (photograph by E. Keppel). 

 
Figure 14. Preserved specimen of Dodecaceria sp. (photograph by E. Keppel). 

Order Terebellida 
Family Cirratulidae Carus, 1863 

Six genera of cirratulids are known from the Galapagos (Blake 1991); 
Dodecaceria is newly reported here. 

Genus Dodecaceria Örsted, 1843 

Dodecaceria sp. 
(Figure 14) 
Material. Franklin’s Bay (5 specimens, 27 April 2016: vial 237621; vial 
233657, both from caged plate 16387, deployed for 14 months). 
Diagnosis. Live specimens red-green to black; when preserved, these turn 
dark or brown; prostomium blunt, without eyes; all the specimens have the 
first segment with a pair of thick grooved palps that are inserted laterally 
and a pair of slenderer, shorter tentacles (Figure 14). The first chaetiger has 
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Table 1. Introduced and cryptogenic Polychaeta of the Galápagos Islands treated in the present study. Status: I, Introduced;  
C, Cryptogenic. 

Species Status Galápagos collection records Possible Origin 

Syllidae 
Myrianida pachycera I 2016 (Puerto Ayora) Indo-West Pacific 

Sabellidae 
Branchiomma bairdi I 2016 (Santa Cruz, Baltra) Western Atlantic 
Branchiomma sp. I 2016 (Santa Cruz) unknown 
Pseudobranchiomma schizogenica I 2016 (Santa Cruz) Western Pacific 

Serpulidae 
Hydroides elegans I 2016 (Baltra) Indo-Pacific 
Hydroides sanctaecrucis I 2016 (Santa Cruz) Western Atlantic 

Spionidae 
Dipolydora armata C 2016 (Santa Cruz) unknown 

a pair of filamentous tentacles. There are no other tentacles. The pointed 
setae are delicately serrated along one side. The hooks starts from the 6th 
and 7th chaetiger. Hartman (1954) notes that the hooks start from the 8th 
chaetiger, but this character may be size dependent. More posteriorly the 
neurohooks come to be increasingly stronger and acquire a strong lateral 
boss. 
Taxonomic remarks. The specimens resemble Dodecaceria laddi Hartman, 
1954, a species distinctive for its very limited number of tentacles that 
could be mistaken for the Chilean D. gallardoi Carrasco, 1977, especially 
relative to the disposition of the hooks, but the latter is distinguished by 
having two pairs of branchiae on the first branchial segment. The 
characteristics of our specimens do not fit any described Dodecaceria 
species (Aguilar-Camacho and SalazarVallejo 2011). This is the first record 
of the genus from Galapagos. The specimens were not boring into 
calcareous substrates. 

Discussion 

The number of new records (one family and nine novel genera and fifteen 
species) reported here is not surprising, given the absence of previous studies 
on the polychaetes associated with port and harbor fouling communities in 
the Galapagos Islands. Thus also not surprising is our discovery of six 
introduced species not previously reported from the Galapagos (Table 1, 
Table S1): the syllid Myrianida pachycera, the sabellids Branchiomma 
bairdi, Branchiomma sp. and Pseudobranchiomma schizogenica, and the 
serpulids Hydroides elegans, Hydroides sanctaecrucis, as well as one 
cryptogenic species, the spionid Dipolydora armata. Ship biofouling, either 
on the hull, in sea chests, or in seawater pipe systems (Fofonoff et al. 2003; 
Farrapeira et al. 2011; Frey et al. 2014), are likely the primary vectors that 
brought these species to the Galapagos. 

The non-native species have been introduced from either the warm 
waters of the Western Atlantic or Indo-West Pacific Oceans (Table 1). We 
do not as yet know the exact sources of Galapagos populations in the 
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absence of population genetic studies. Thus, it is uncertain whether the 
Western Atlantic species Branchiomma bairdi and Hydroides santaecrucis 
arrived through the Panama Canal (in, for example, as fouling even if 
ballast water cannot be excluded totally, and thus not exposed as hull 
fouling organisms during transit through the freshwater Gatun Lake), or 
from secondary populations that have also been introduced elsewhere in 
the Pacific Ocean. For species transported through the Canal, and if the 
sources of Galapagos populations are the Atlantic, it may be that they first 
became established on the Central or South American mainland, and were 
then brought to the Islands in hull fouling. 

Much remains to be learned about the native, introduced, and cryptogenic 
polychaetes of the Galapagos Islands. Our samples represent only three 
stations sampled in April 2016; the striking results suggest that further 
studies will yield a more complete picture contributing to the history of 
marine invasions in the Galapagos Islands. 

Acknowledgements 

We thank Linda McCann and Kristen Larson for invaluable laboratory assistance in sorting and 
separating polychaetes from the biofouling communities. We are grateful to three anonymous 
reviewers for valuable suggestions. Research funding, acknowledged with gratitude, was provided 
by Galápagos Conservancy, Lindblad Expedition/National Geographic Fund and The Leona M. 
and Harry B. Hemsley Charitable Trust. The Galápagos National Park Directorate (GNPD), the 
Galápagos Biosecurity Agency (ABG), the Ecuadorian Navy and the Oceanographic Institute of 
the Ecuadorian Navy (INOCAR) are thanked for their support in this research. 

Charles Darwin Foundation contribution number CDF No. 2253. 

References 

Acero I, San Martin G (1986) Poliquetos epibiontes del primer horizonte de algas fotofilas en 
las provincias de Cadiz y Malaga. Estudio faunistico comparado. Boletín de la Real 
Sociedad Española de Historia Natural 82: 5–24 

Alós C (1983) Anelidos poliquetos del Capo de Creus. II. Hojas de Posidonia oceanica. 
Publicaciones del Departamento de Zoología, Universidad de Barcelona 9: 23–30 

Alós C (1984) Anélidos poliquetos del Cabo de Creus. I Rizomas de Posidonia oceanica. 
Cuadernos Marisqueros. Publicaciones Técnica 7: 89–101 

Aguilar-Camacho JM, SalazarVallejo SI (2011) Dodecaceria carolinae n. sp. (Polychaeta: 
Cirratulidae), a shallow-water species from the northwestern Caribbean Sea. Scientia 
Marina 75: 95–102, https://doi.org/10.3989/scimar.2011.75n1095 

Aguirrezabalaga F (1984) Contribución al estudio de los Anélidos Poliquetos de la Costa de 
Guipúzcoa. Munibe 36: 119–130 

Aguirrezabalaga F, Altuna A, Borja A, Fellu J, Garciacarrascosa AM, Romero A, San Vicente 
C, Torres-Gomez-Decadiz JA, Uriz MJ, Ibañez M (1984) Contribucion al conocimiento de 
la Fauna marina de la costa Vasca II. Lurralde 7: 83–133 

Arias A, Giangrande A, Gambi MC, Anadón N (2013) Biology and new records of the invasive 
species Branchiomma bairdi (Annelida: Sabellidae) in the Mediterranean Sea. 
Mediterranean Marine Science 14: 162–171, https://doi.org/10.12681/mms.363 

Augener H (1913) Polychaeta 1, Errantia. In: Michaelsen W, Hartmeyer R (eds), Die Fauna 
Südwest-Australiens. Ergebnisse der Hamburger südwest-australischen Forschungsreise 
1905. vol 4, Lieferung 5. Jena: Gustav Fischer, pp 65–304 

Augener H (1927) Papers from Dr. Th. Mortensen’s Pacific Expedition 1914–16. 38. 
Polychaeten von Südost- und Süd-Australien. Videnskabelige Meddelelser fra Dansk 
naturhistorisk Forening i København 83: 71–275 

Bastida-Zavala JR (2008) Serpulids (Annelida: Polychaeta) from the Eastern Pacific, including 
a brief mention of Hawaiian serpulids. Zootaxa 1722: 1–61 

Bastida-Zavala JR (2009) Serpulidae Rafinesque, 1815. In: León-González JA de, Bastida-
Zavala JR, Carrera-Parra LF, García-Garza ME, Peña-Rivera A, Salazar-Vallejo SI, Solís-
Weiss V (eds), Poliquetos (Annelida: Polychaeta) de México y América Tropical. Vol. 43. 
Universidad Autónoma de Nuevo León, Monterrey, pp 521–554 

https://www.invasivesnet.org


 New records of native and non-indigenous polychaetes in the Galapagos Islands 

 Keppel et al. (2019), Aquatic Invasions 14(1): 59–84, https://doi.org/10.3391/ai.2019.14.1.03 80 

Bastida-Zavala JR, ten Hove HA (2002) Revision of Hydroides Gunnerus, 1768 (Polychaeta: 
Serpulidae) from the Western Atlantic Region. Beaufortia 52: 103–178 

Bastida-Zavala JR, ten Hove HA (2003) Revision of Hydroides Gunnerus, 1768 (Polychaeta: 
Serpulidae) from the Eastern Pacific Region and Hawaii. Beaufortia 53: 67–110 

Bastida-Zavala JR, Rodríguez Buelna AS, de León-González JA, Camacho-Cruz KA, Carmona 
I (2016) New records of sabellids and serpulids (Polychaeta: Sabellidae, Serpulidae) from 
the Tropical Eastern Pacific. Zootaxa 4184: 401–457, https://doi.org/10.11646/zootaxa.4184.3.1 

Bastida-Zavala JR, McCann LD, Keppel E, Ruiz GM (2017) The Fouling serpulids (Polychaeta: 
Serpulidae) from the coasts of United States coastal waters: an overview. European Journal 
of Taxonomy 344: 1–76, https://doi.org/10.5852/ejt.2017.344 

Bick A (2001) The morphology and ecology of Dipolydora armata (Polychaeta, Spionidae) 
from the western Mediterranean Sea. Acta Zoologica 82: 177–187, https://doi.org/10.1046/j. 
1463-6395.2001.00078.x 

Blake JA (1971) Revision of the genus Polydora from the east coast of North America 
(Polychaeta: Spionidae). Smithsonian Contributions to Zoology 75: 1–32, https://doi.org/10. 
5479/si.00810282.75 

Blake JA (1983) Polychaetes of the family Spionidae from South America, Antarctica, and 
adjacent seas and islands. Biology of Antarctic Seas XIV. Antarctic Research Series 39: 
205–288, https://doi.org/10.1029/AR039p0205 

Blake JA (1991) Chapter 3 The Polychaete Fauna of the Galápagos Islands In: Galápagos Marine 
Invertebrates 8, Topics in Geobiology, pp 75–96, https://doi.org/10.1007/978-1-4899-0646-5_4 

Blake JA (1996) Family Spionidae Grube, 1850. In: JA Blake, Hilbig B, Scott PH (eds), 
Taxonomic Atlas of the Santa Barbara Channel, Vol. 6. Annelida Part 3. Polychaeta: 
Orbiniidae to Cossuridae, Chapter 4, Santa Barbara Museum of Natural History, Santa 
Barbara, pp 81–223 

Blake JA (2017) Polychaeta Orbiniidae from Antarctica, the Southern Ocean, the Abyssal 
Pacific Ocean, and off South America. Zootaxa 4218: 1–145, https://doi.org/10.11646/zootaxa. 
4218.1.1 

Blake JA, Kudenov JD (1978) The Spionidae (Polychaeta) from south-eastern Australia and 
adjacent areas with a revision of the genera. Memoirs of the National Museum of Victoria 
39: 171–280, https://doi.org/10.24199/j.mmv.1978.39.11 

Blainville H de (1818) Mémoire sur la classe des Sétipodes, partie des Vers à sang rouge de M. 
Cuvier, et des Annélides de M. de Lamarck. Bulletin des Sciences, par la Société 
Philomatique de Paris 1818: 78–85 

Blainville H de (1828) Dictionnaire des Sciences naturelles, dans lequel on traite méthodiquement 
des différens êtres de la nature, considérés soit en eux-mêmes, d’après l’état actuel de nos 
connoissances, soit relativement a l’utilité qu’en peuvent retirer la médicine, l’agriculture, 
le commerce et les arts. Suivi d’une biographie des plus célèbres naturalistes. FG Levrault, 
Strasbourg & Paris, 57: 1–628 

Bosc LAG (1802) Histoire naturelle des vers contenant leur description et leurs moeurs, avec 
figures dessinées d’après nature. Tome Premiere. De l’imprimerie de Guilleminet; a Paris, 
chez Deterville, 150–151, https://doi.org/10.5962/bhl.title.64025 

Capa M, Lopez E (2004) Sabellidae (Annelida: Polychaeta) living in blocks of dead coral in the 
Coiba National Park, Panama. Journal of the Marine Biological Association of the United 
Kingdom 84: 63–72, https://doi.org/10.1017/S0025315404008926h 

Capa M, Murray A (2016) Combined morphological and molecular data unveils relationships of 
Pseudobranchiomma (Sabellidae, Annelida) and reveals higher diversity of this intriguing 
group of fan worms in Australia, including potentially introduced species. ZooKeys 622: 1–36, 
https://doi.org/10.3897/zookeys.622.9420 

Carlton JT, Eldredge LG (2009) Marine bioinvasions of Hawai’i. The introduced and 
cryptogenic marine and estuarine animals and plants of the Hawaiian Archipelago. Bishop 
Museum Bulletin in Cultural and Environmental Studies 4: 1–202 

Carrasco FD (1977) Polychaeta (Annelida) de Bahia de Concepcion, Chile. Familias Orbiniidae, 
Cirratulidae, Cossuridae, Capitellidae y Ampharetidae, con la descripcion de tres especies y 
una subespecie nuevas. Boletin de la Sociedad de Biologia de Concepción 51(1): 67–92 

Carus JV (1863) Vermes. In: WCH Peters, Carus JV, Gerstäcker CEA (eds), Handbuch der 
zoologie: Leipzig, Wilhelm Engelmann, pp 422–484 

Cepeda D, Rodríguez-Flores PC (2017) First record of the invasive worm Branchiomma bairdi 
(Annelida: Sabellidae) in the Balearic Sea (Western Mediterranean). Journal of the Marine 
Biological Association of the United Kingdom 98: 1955–1963, https://doi.org/10.1017/S00253 
15417001618 

Choi HK, Jung TW, Myeong YS (2015) New Record of Two Opheliid Polychaetes (Annelida: 
Polychaeta) from Korea. Korean Journal of Environmental Biology 33: 98–104, 
https://doi.org/10.11626/KJEB.2015.33.2.098 

Çinar ME (2009) Alien polychaete species (Annelida: Polychaeta) on the southern coast of 
Turkey (Levantine Sea, eastern Mediterranean), with 13 new records for the Mediterranean 
Sea. Journal of Natural History 43: 2283–2328, https://doi.org/10.1080/00222930903094654 

https://www.invasivesnet.org
https://doi.org/10.1046/j.1463-6395.2001.00078.x
https://doi.org/10.5479/si.00810282.75
https://doi.org/10.11646/zootaxa.4218.1.1
https://doi.org/10.1017/S0025315417001618


 New records of native and non-indigenous polychaetes in the Galapagos Islands 

 Keppel et al. (2019), Aquatic Invasions 14(1): 59–84, https://doi.org/10.3391/ai.2019.14.1.03 81 

Çinar ME (2012) Alien polychaete species worldwide: current status and impacts. Journal of 
the Marine Biological Association of the United Kingdom 93: 1257–1278, https://doi.org/10. 
1017/S0025315412001646 

Claparède É (1864) Glanures zootomiques parmi les Annélides de Port-Vendres Memoires de la 
Société de physique et d’histoire naturelle de Genève 17(2): 463–600, plates I–VIII, 
https://doi.org/10.5962/bhl.title.1972 

Claparède É (1868) Les annelides chétopodes du Golfe de Naples. Ramboz et Schuchardt, 
Genève, pp 499 + 31 plates  

Claparède É (1870) Les Annélides Chétopodes du Golfe de Naples. Supplément. Mémoires de 
la Société de physique et d’histoire naturelle de Genève 20(2): 365–542 

Cohen AN, Carlton JT (1995) Biological Study. Nonindigenous Aquatic Species in a United 
States Estuary: A Case Study of the Biological Invasions of the San Francisco Bay and 
Delta. A Report for the United States Fish and Wildlife Service, Washington, D.C., and The 
National Sea Grant College Program, Connecticut Sea Grant, NTIS Report Number PB96-
166525, 246 pp + Appendices 

Day JH (1967) A monograph on the Polychaeta of Southern Africa. Trustees of the British 
Museum (Natural History), London, 878 pp 

Del Pasqua M, Schulze A, Tovar-Hernandez MA, Keppel E, Lezzi M, Gambi MC, Giangrande 
A (2018) Clarifying the taxonomic status of the alien species Branchiomma bairdi and 
Branchiomma boholense (Annelida: Sabellidae) using molecular and mophological 
evidence. PLoS ONE 13: e0197104, https://doi.org/10.1371/journal.pone.0197104 

Dujardin F (1839) Observation sur quelques annelides marins. Annales des Sciences Naturelles 
(2)11: 287–294 

Ehlers E (1864) Die Borstenwürmer (Annelida Chaetopoda) nach systematischen und 
anatomischen Untersuchungen dargestellt. Wilhelm Engelmann, Leipzig. Vol. 1, 268 pp, 
https://doi.org/10.5962/bhl.title.2081 

Ehlers E (1904) Neuseelandische Anneliden. Abhandlungen der Koniglichen Cesellschaft der 
Wissenschaften zu Cottingen. Mathematisch-Physikalische Klasse, Neue Folge 3(1): 1–80, 9 pl 

Fabricius O (1780) Fauna Groenlandica. Hafniae et Lipsiae, xiv + 452 pp 
Farrapeira CMR, de Oliveira Tenorio D, do Amaral FD (2011) Vessel biofouling as an 

inadvertent vector of benthic invertebrates occurring in Brazil. Marine Pollution Bulletin 
62: 832–839, https://doi.org/10.1016/j.marpolbul.2010.12.014 

Fauvel P (1914) Annélides Polychètes non pélagiques. Résult Scientifique des Campagnes du 
Prince Albert 1st de Monaco, XLVI, 432 pp 

Fauvel P (1927) Polychetes sedentaires. Addenda aux Errantes, Archiannelida, Myzostomaires. 
Faune de France 16: 1–494 

Ferrario J, Minchin D (2017) Spread of the non-indigenous serpulid Hydroides sanctaecrucis 
Krøyer in Mörch, 1863 in the Pacific Ocean: a new record from Taiwan BioInvasions 
Records 6: 1–6, https://doi.org/10.3391/bir.2017.6.1.06 

Fofonoff PW, Ruiz GM, Steves B, Carlton JT (2003) In ships or on ships? Mechanisms of 
transfer and invasion for nonnative species to the coasts of North America. In: Ruiz GM, 
Carlton JT (eds), Invasive species: vectors and management strategies, Island Press, 
Washington, pp 152–182 

Frey MA, Simard N, Robichaud DD, Martin JL, Therriault TW (2014) Fouling around: vessel 
sea-chests as a vector for the introduction and spread of aquatic invasive species. 
Management of Biological Invasions 5: 21–30, https://doi.org/10.3391/mbi.2014.5.1.02 

Gravier C (1906) Sur les annélides polychètes de la Mer Rouge (Sabellides). Bulletin du 
Muséum d’Histoire Naturelle, Paris 12(1): 33–43 

Grube AE (1850) Die Familien der Anneliden. Archiv für Naturgeschichte 16: 249–364 
Grube AE (1862) Noch ein Wort über die Capitellen und ihre Stelle im Systeme der Anneliden. 

Archiv für Naturgeschichte, Berlin 28(1): 366–378 
Gunnerus JE (1768) Om nogle Norske Coraller. Det Kongelige Norske Videnskabens Selskab 

Trondhjem Skrifter 4: 38–73 
Hartman O (1941) Some contributions to the biology and life history of Spionidae from 

California. Allan Hancock Pacific Expeditions 7(4): 289–324 
Hartman O (1954) Marine annelids from the northern Marshall Islands. Bikini and nearby 

Atolls, Marshall Islands. Geological Survey Professional Paper 260-Q: 619–644, 
https://doi.org/10.3133/pp260Q 

Hartman O (1966a) New records of some little known Australian polychaetous annelids. 
Records of the Australian Museum 26: 361–365, https://doi.org/10.3853/j.0067-1975.26.1966.685 

Hartman O (1966b) Polychaetous annelids of the Hawaiian Islands. Occasional Papers of the 
Bernice P. Bishop Museum 23: 163–252 

Hartman O (1969) Atlas of the Sedentariate Polychaetous Annelids from California. Allan 
Hancock Foundation, Los Angeles, 812 pp 

Hartmann-Schröder G (1965) Zur Kenntnis der eulitoralen Polychaeten fauna von Hawaii, 
Palmyra und Samoa. Naturwissenschaftlichen Vereins in Hamburg, Abhandlungen und 
Verhandlungen Supplement 9: 81–161 

https://www.invasivesnet.org
https://doi.org/10.1017/S0025315412001646


 New records of native and non-indigenous polychaetes in the Galapagos Islands 

 Keppel et al. (2019), Aquatic Invasions 14(1): 59–84, https://doi.org/10.3391/ai.2019.14.1.03 82 

Hartmann-Schröder G (1979) Die Polychaeten der tropischen Nordwestküste Australiens 
(zwischen Derby im Norden und Port Hedland im Süden). Teil 2-3. In: Hartmann-Schröder 
G, Hartmann G (eds), Zur Kenntnis des Eulitorals der australischen Küsten unter besonder 
Berücksichtigung der Polychaeten und Ostracoden. Mitteilungen aus dem Hamburgischen 
zoologischen Museum und Institut 76: 75–218 

Hartmann-Schröder G (1987) Teil 13. Die Polychaeten der antiborealen Küste von Victoria 
(Australien) (zwischen Warrnambool im Western und Port Welshpool im Osten). 
Mitteilungen aus dem Hamburgischen Zoologischen Museum und Institut 84: 27–66 

Haswell WA (1883) On some new Australian tubicolous Annelids. Proceedings of the Linenan 
Society of New South Wales 7: 633–638 

Hove HA ten (1970) Serpulinae (Polychaeta) from the Caribbean: I. The genus Spirobranchus. 
Studies of the Fauna of Curaçao and other Caribbean Islands 32: 1–57 

Hove HA ten (1974) Notes on Hydroides elegans (Haswell, 1883) and Mercierella enigmatica 
Fauvel, 1923, alien serpulid polychaetes introduced into the Netherlands. Bulletin 
Zoölogisch Museum, Universiteit van Amsterdam 4(5): 45–51 

Imajima M (1966) The Syllidae (polychaetous annelids) from Japan II. Autolytinae. Publications 
of the Seto Marine Biological Laboratory 14: 27–83, https://doi.org/10.5134/175422 

Imajima M (1967) Errant polychaetous annelids from Tsukumo Bay and vicinity of Noto 
Peninsula, Japan. Bulletin of the National Science Museum, Tokyo 10: 403–441 

Imajima M, Gamo S (1970) Polychaetous Annelids from the intertidal zone of Manazuru, 
Kanagawa Prefecture. Science Reports of the Yokohama National University, Ser. Sec. II, 
16: 1–18 

Imajima M, Hartman O (1964) The polychaetous annelids of Japan, Part II. Allan Hancock 
Foundation, Occasional Papers 26: 239–452 

Johansson KE (1927) Beiträge zur Kenntnis der Polychaeten-Familien Hermellidae, Sabellidae 
und Serpulidae. Zoologiska Bidrag Från Uppsala 11; 1–181 

Jones ML (1962) On some polychaetous annelids from Jamaica, the West Indies. Bulletin of the 
American Museum of Natural History 124: 169–212 

Keppel E, Tovar-Hernández MA, Ruiz GM (2015) First record and establishment of 
Branchiomma coheni (Polychaeta: Sabellidae) in the Atlantic Ocean and review of non-
indigenous species of the genus. Zootaxa 4058: 499–518, https://doi.org/10.11646/zootaxa.4058.4.3 

Keppel E, Tovar-Hernández MA, Ruiz GM (2018) New records of the non-indigenous species 
Branchioma bairdi and B. conspersum (Polychaeta: Sabellidae) on the Pacific coast of 
North America. Bioinvasions Records 7: 229–236, https://doi.org/10.3391/bir.2018.7.3.03 

Khedhri I, Tovar-Hernández MA, Bonifácio P, Ahmed A, Aleya L (2017) First report of the 
invasive species Branchiomma bairdi McIntosh, 1885 (Annelida: Polychaeta) along the 
Tunisian coast (Mediterranean Sea). BioInvasions Records 6: 139–145, https://doi.org/10. 
3391/bir.2017.6.2.09 

Kölliker H (1858) Ueber Kopfkiemer mit Augen an den Kiemen. Zeitschrift für wissenschaftliche 
Zoologie 9: 536–541 

Langerhans P (1879) Die Wurmfauna von Madeira [part I]. Zeitschrift für wissenschaftliche 
Zoologie 32(4): 513–592, plates XXXI–XXXIII 

Langerhans P (1880) Die Wurmfauna von Madeira. III. Zeitschrift für wissenschaftliche 
Zoologie 34(1): 87–143, plates IV–VI 

Latreille PA (1825) Familles naturelles du règne animal, exposé succinctement et dans un ordre 
analytique avec l’indication de leurs genres. JB Baillière, Paris 570 pp 

Lo Bianco S (1893) Gli Anellidi tubicoli trovati nel Golfo di Napoli. Atti dell’ Academia delle 
scienze Fisiche e Matematiche Napoli ser. 2, 5(11): 1–97 

Loosanoff VL, Engle JB (1943) Polydora in oysters suspended in the water. Biological Bulletin. 
Marine Biological Laboratory, Woods Hole 85: 69–78, https://doi.org/10.2307/1538270 

Malmgren AJ (1867) Annulata Polychaeta Spetsbergiæ, Grœnlandiæ, Islandiæ et Scandinaviæ. 
Hactenus Cognita. Ex Officina Frenckelliana, Helsingforslæ, pp 131–135, https://doi.org/10. 
5962/bhl.title.13358 

Martin D (1996) A new species of Polydora (Polychaeta, Spionidae) associated with the 
excavating sponge Cliona viridis (Porifera, Hadromerida) in the northwestern 
Mediterranean Sea. Ophelia 45: 159–174, https://doi.org/10.1080/00785326.1996.10432469 

McIntosh WC (1885) Report on the Annelida Polychaeta collected by H.M.S. Challenger 
during the years 1873–76. Report of the scientific results of the voyage of HMS Challenger 
London, Zoology 12: 1–554 

Milne-Edwards M (1845) Observations sur le développement des annélides. Annales des 
sciences naturelles, Paris 3: 145–182 

Monro CCA (1933) On a collection of Polychaeta from Dry Tortugas, Florida. Annual 
Magazine of Natural History London 10: 244–269, https://doi.org/10.1080/00222933308655413 

Monticelli F (1896) Contribuzioni alla studio degli Annelidi di Porto Torres (Sardegna). I. 
Osservazioni sui Polyophthalmus. Bollettino della Società dei naturalisti in Napoli X: 35–
50 

https://www.invasivesnet.org
https://doi.org/10.3391/bir.2017.6.2.09
https://doi.org/10.5962/bhl.title.13358


 New records of native and non-indigenous polychaetes in the Galapagos Islands 

 Keppel et al. (2019), Aquatic Invasions 14(1): 59–84, https://doi.org/10.3391/ai.2019.14.1.03 83 

Mörch OAL (1863) Revisio critica Serpulidarum. Et bidrag til røromenes naturhistorie. 
Naturhistorisk Tidsskrift Henrik Krøyer, København, Series 3(1): 347–470 

Nishi E, Hickman CP Jr, Bailey-Brock JH (2009) Chaetopterus and Mesochaetopterus 
(Polychaeta: Chaetopteridae) from the Galapagos Islands, with Descriptions of Four New 
Species. Proceedings of the Academy of Natural Sciences of Philadelphia 158: 239–259, 
https://doi.org/10.1635/053.158.0113 

Nygren A (2004) Revision of Autolytinae (Syllidae: Polychaeta). Zootaxa 680: 1–314, 
https://doi.org/10.11646/zootaxa.680.1 

Nygren A, Gidholm L (2001) Three new species of Proceraea (Polychaeta: Syllidae: Autolytinae) 
from Brazil and the United States, with a synopsis of all Proceraea-like taxa. Ophelia 54: 
177–191, https://doi.org/10.1080/00785236.2001.10409464 

Okada YK (1933) Two interesting syllids, with remarks on their asexual reproduction. Memoirs 
of the College of Science, Kyoto Imperial University Series B, 8: 325–339 

Okada YK (1937) La stolonisation et les caractères sexuels du stolon chez les Syllidiens 
polychètes (Études sur les Syllidiens 3). Japanese Journal of Zoology 7: 441–490 

Okuda S (1937) Spioniform polychaetes from Japan. Journal of the Faculty of Science, 
Hokkaido Imperial University, Series VI, Zoology 5: 217–254 

Örsted AS (1843) Annulatorum danicorum conspectus. Volume Fasc. 1 Maricolae (Quæstio ab 
universitate Hafniensi ad solvendum proposita et proemio ornata). Librariae Wahlianae. 
Hafniae (Copenhagen), 52 pp, https://doi.org/10.5962/bhl.title.11849 

Paik EI (1982) Taxonomic studies on polychaetous annelids in Korea. Research Bulletin of the 
Hyosung Women’s College 24: 745–913 

Paik EI (1989) Illustrated encyclopedia of fauna and flora of Korea. Vol. 31. Polychaeta. 
Ministry of Education Press, Seoul, 764 pp 

Pallas PS (1766) Miscellanea Zoologica. Hagae Comitum vii + 224 pp, 16 pls 
Parapar J (2012) Familia Opheliidae Malmgren, 1867. In: Annelida Polychaeta III. Parapar J, 

Alós C, Núñez J, Moreira J, López E, Aguirrezabalaga F, Besteiro C, Martínez A. Fauna 
Ibérica 36, MA Ramos et al. (eds), Museo National de Ciencias Naturales. CSIC. Madrid, 
416 pp 

Purschke G, Ding Z, Müller MC (1995) Ultrastructural differences as a taxonomic marker: the 
segmental ocelli of Polyophthalmus pictus and Polyophthalmus qingdaoensis sp.n. 
(Polychaeta, Opheliidae). Zoomorphology 115: 229–241, https://doi.org/10.1007/BF00393803 

Quatrefages A (1850a) Etude sur le types inferieurs de l’embrachement des Annels. Memoire 
sur les organes de sens des Annelides. Annales des Sciencies Naturelles, Paris, Ser 3, 13: 
25–41 

Quatrefages A (1850b) Études sur les types inferieurs de l’embranchement des Annelés. 
Mémoire sur la famille des Polyphthalmiens (Polyphthalmea Nob.). Annales des sciences 
naturelles, Paris, Ser 3, 13: 5–46 

Radashevsky VI (1999) Description of the proposed Lectotype for Polydora websteri Hartman 
In Loosanoff and Engle, 1943 (Polychaeta: Spionidae). Ophelia 51: 107–113, https://doi.org/ 
10.1080/00785326.1999.10409402 

Radashevsky VI, Fauchald K (2000) Chaetal arrangement and homology in spionids 
(Polychaeta: Spionidae). Bulletin of Marine Science 67: 13–23 

Radashevsky VI, Nogueira GMM (2003) Life history, morphology and distribution of 
Dipolydora armata (Polychaeta: Spionidae). Journal of the Marine Biological Association 
of the UK 83: 375–384, https://doi.org/10.1017/S0025315403007227h 

Rafinesque CS [-Schmaltz] (1815) Analyse de la Nature ou Tableau de l’univers et des corps 
organisés. Palerme, 224 pp 

Rainer S (1973) Polydora and related genera (Polychaeta: Spionidae) from Otago waters. 
Journal of the Royal Society of New Zealand 3: 545–564, https://doi.org/10.1080/03036758. 
1973.10421857 

Ramalhosa P, Camacho-Cruz K, Bastida-Zavala R, Canning-Clode J (2014) First record of 
Branchiomma bairdi McIntosh, 1885 (Annelida: Sabellidae) from Madeira Island, Portugal 
(northeastern Atlantic Ocean). BioInvasions Records 3: 235–239, https://doi.org/10.3391/bir. 
2014.3.4.04 

Read GB (1975) Systematics and biology of polydorid species (Polychaeta: Spionidae) from 
Wellington Harbor. Journal of the Royal Society of New Zealand 5: 395–419, https://doi.org/ 
10.1080/03036758.1975.10419361 

Read GB (2010) Comparison and history of Polydora websteri and P. haswelli (Polychaeta: 
Spionidae) as mud-blister worms in New Zealand shellfish. New Zealand Journal of Marine 
and Freshwater Research 44: 83–100, https://doi.org/10.1080/00288330.2010.482969 

Rioja E (1917) Datos para le conocimiento de la fauna de Anelidos Poliquetos del Cantábrico. 
Trabajos del Museo de Ciencia Naturales, Serie Zoologica 29: 1–111 

Rioja E (1931) Estudio de los poliquetos de la península Ibérica. Memorias de la Academia de 
Ciencias Exactas, Fisicas y. Naturales de Madrid 2: 1–471 

Rioja E (1941) Estudios Anelidologicos, 2. Observaciones acerca de varias especies del genero 
Hydroides Gunnerus (sensu Fauvel) de las costas mexicanas del Pacifico. Anales del 
Instituto de Biología, Mexico 12(1): 161–175 

https://www.invasivesnet.org
https://doi.org/10.1080/00785326.1999.10409402
https://doi.org/10.1080/03036758.1973.10421857
https://doi.org/10.3391/bir.2014.3.4.04
https://doi.org/10.1080/03036758.1975.10419361


 New records of native and non-indigenous polychaetes in the Galapagos Islands 

 Keppel et al. (2019), Aquatic Invasions 14(1): 59–84, https://doi.org/10.3391/ai.2019.14.1.03 84 

Rioja E (1951) Estudios Anelidológicos, 20. Observaciones acerca de Dasychone bairdi 
McIntosh (Poliqueto Sabélido). Anales del Instituto de Biología, México 22: 513–516 

Rioja E (1958) Estudios Anelidológicos, 22. Datos para el conocimiento de la fauna de anélidos 
poliquetos de las costas orientales de Mexico. Anales del Instituto de Biologia, Mexico 29: 
219–301 

Saint-Joseph (Baron de) (1898) Annélides Polychètes des Côles de France (Manche el Océan) 
Annales drs Sciences naturelles, Zoologie, Paris, Ser 8, 5: 209–464, pls 13–23 

San Martín G, Vietez JM (1984) Anélidos poliquetos de los rizomas de Posidonia oceánica en 
las costas del Cabo de Palos (Murcia, España). I International Workshop on Posidonia 
oceánica beds, Porquerolles, 1: 149–157 

San Martín G, Vietez JM (1991) Catálogo de los anélidos poliquetos del Museo Nacional de 
Ciencias Naturales de Madrid. Boletín de la Real Sociedad Española de Historia Natural 
(Sección Biológica) 87(1–4): 93–131 

Sato-Okoshi W, Abe H, Okoshi K, Teramoto W, Shaw J, Koh B-S, Kim Y-H, Hong J-S, Li J-Y 
(2015) Harmful shell borers, Polydora species (Polychaeta: Spionidae), from commercially 
important mollusk shells in east Asia and Australia. In: Marine Productivity: Perturbations 
and Resilience of Socio-ecosystems: Proceedings of the 15th French-Japanese 
Oceanography Symposium, Vol. 1. Switzerland: Springer International Publishing. Springer 
International Publishing Switzerland, pp 31–42, https://doi.org/10.1007/978-3-319-13878-7_4 

Southern R (1914) Archiannelida and Polychaeta. Clare Island Survey. Proceedings of the 
Royal Irish Academy 31: 1–160 

Tovar-Hernández MA, Dean H (2014) A new gregarious sabellid worm from the Gulf of 
California reproducing by spontaneous fission (Polychaeta, Sabellidae). Journal of the 
Marine Biological Association of the United Kingdom 94: 935–946, https://doi.org/10.1017/ 
S0025315414000186 

Tovar-Hernández MA, Knight-Jones P (2006) Species of Branchiomma (Polychaeta: Sabellidae) 
from the Caribbean Sea and Pacific coast of Panama. Zootaxa 1189: 1–37 

Tovar-Hernández MA, Méndez N, Salgado-Barragán J (2009) Branchiomma bairdi: a Caribbean 
hermaphrodite fan worm in the south-eastern Gulf of California (Polychaeta: Sabellidae). 
Marine Biodiversity Records 2: 1–8, https://doi.org/10.1017/S1755267209000463 

Verrill AE (1881) New England Annelida. Part I. Historical sketch, with annotated lists of the 
species hitherto recorded. Transactions of the Connecticut Academy of Arts and Sciences 4: 
285–324 

Verrill AE (1900) Additions to the Turbellaria, Nemertina, and Annelida of the Bermudas, with 
revisions of some New England genera and species. Transactions of the Connecticut 
Academy of Arts and Sciences 10: 595–671, https://doi.org/10.5962/bhl.part.7035 

Villalobos-Guerrero TF, Molina-Acevedo IC (2014) Lista de especies y estado de conocimiento 
de los poliquetos (Annelida: Polychaeta) de Sinaloa, golfo de California. Boletín del 
Instituto Oceanográfico de Venezuela 53(1): 79–109 

Westheide W (1974) Interstitielle fauna von Galapagos. XI. Pisionidae, Hesionidae, Pilargidae, 
Syllidae (Polychaeta). Mikrofauna des Meeresbodens 44: 1–146 

Willey A (1905) Report on the Polychaeta collected by Professor Herdman, at Ceylon, in 1902. 
Report to the Government of Ceylon on the Pearl Oyster Fisheries of the Gulf of Manaar by 
WA Herdman, with supplementary reports upon the Marine Biology of Ceylon, by Other 
Naturalists. Part IV. Supplementary Reports 30: 243–324 

Woodwick KH (1964) Polydora and related genera (Annelida, Polychaeta) from Eniwetok, 
Majuro, and Bikini Atolls, Marshall Islands. Pacific Science 18: 146–159 

 
 
 
 

Supplementary material 

The following supplementary material is available for this article: 

Table S1. Occurrences of Polychaeta at sampling locations in the Galápagos Islands, 2015–2016. 

This material is available as part of online article from: 
http://www.aquaticinvasions.net/2019/Supplements/AI_2019_Keppel_etal_Table_S1.xlsx 
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