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Abstract
Seven species of free-living poecilostomatoid copepods are recorded from a coastal system in northern Colombia; one 
of these records, Oncaea scottodicarloi Heron and Bradford-Grieve, is new for Colombia. The poecilostome copepod 
fauna from the surveyed area is represented mostly by widespread species commonly found in neritic and oceanic wa-
ters of tropical latitudes, but local morphologic data are scarce in the regional literature. Brief diagnostic descriptions 
of the species recorded for the Colombian copepod fauna are provided together with illustrations of taxonomically 
important appendages, morphologic remarks, notes on the variability of some species, and their distribution.
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Introduction 
Copepods are a numerically important group in the costal, 
neritic, and oceanic zooplankton communities (Boxshall 
and Halsey 2004). The order Poecilostomatoida has wide-
spread, representative species in these marine habitats. 
The systematic position of this order is unclear and some 
authors include them in the Cyclopoida (Boxshall and 
Halsey 2004), but others treat it as a valid independent 
order (Melic 2015, Walter and Boxshall 2016). For the 
purposes of this work, we considered it as a valid order. 

Poecilostome copepods inhabit marine, brackish, 
freshwater environments and comprise free-living and 
symbiotic forms (Melic 2015, Walter and Boxshall 
2016). At present, 65 families are recognized as valid 
(Walter and Boxshall 2016), but only 7 are represented 

in the marine zooplankton: Clausidiidae, Corycaeidae, 
Lubbockiidae, Oncaeidae, Sapphirinidae, Paralubbocki-
idae, and Urocopiidae (Vives and Shmeleva 2010). 
Of these, members of the first 5 families are known to 
occur in Colombian waters, with 9 genera and 27 species 
recorded from different areas of the country (Medellín-
Mora and Navas 2010). Unfortunately, no illustrations 
or descriptions are provided for most of these species, 
thus hampering further morphologic comparisons among 
populations. The Colombian literature also contains 
some doubtful records (i.e., Corycaeus (Ditrichocory-
caeus) subulatus Herrick, 1887, C. (Ditrichocorycaeus) 
amazonicus F. Dahl, 1894, C. (Agetus) limbatus Brady, 
1883, and Sapphirina auronitens Claus, 1863) that need 
to be confirmed (Medellín-Mora and Navas 2010). 

Studies on the poecilostomatoids of Colombian 
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marine, brackish or freshwater habitats are numerous but 
fractionary and in some cases only marginal or in ref-
erence to symbiotic forms (Cressey and Collette 1970, 
Thatcher 1984, Giraldo and Gutiérrez 2007 , Medellín-
Mora and Navas 2010, Fuentes-Reinés et al. 2012, 
López 2012, Jaimes and López 2014, López and Mojica 
2015, Muriel-Hoyos et al. 2015). It is recognized that 
the knowledge about the diversity of this group, particu-
larly of the free-living taxa, is still lagging in the entire 
Caribbean region. This study is aimed to investigate 
the poecilostomatoid copepod fauna of Rodadero Bay, 
northern Colombia and provide descriptions and help-
ful illustrations for each species recorded based on local 
specimens, and thus increase the knowledge of this group 
in Colombia and the Neotropical region.

Methods 
Study site. Samples were collected in the inshore areas 
covered by vegetation (mangrove) and a bank of oysters 
from Rodadero Bay, Magdalena, northern Colombia 
(11°14ʹ10ʺ N, 074°12ʹ06ʺ W) (Figure 1) from August 
2015 to March 2016.

Data Collection.Water salinity, pH, and temperature were 
measured with a multiparameter WTW 350i. Four hun-
dred and thirty two (432) liters of water were taken using 
a bucket of 25 L, filtered with a zooplankton net (45 μm), 
and preserved in 70% ethanol. Samples were taken to the 
laboratory and stained with Bengal rose. Filtered samples 
were concentrated to 50 ml and specimens were sorted 
with a Bogorov camera and measured in ventral position, 
from the anterior end of the rostral area to the posterior 
margin of the caudal ramus. Some copepods were dis-
sected and the appendages with taxonomic relevance 
were mounted on slides with glycerine and sealed with 
Canada balsam. The dissected appendages were photo-
graphed using a Kodak Easy Share C140 digital camera 
adapted to a compound microscope. The specimens 
examined were deposited at the Museo de Colecciones 
Biológicas at the Universidad del Atlántico, Barran-
quilla- Atlántico, Colombia, where they are available for 
consultation and/or further examination. Morphological 
terminology follows Huys and Boxshall (1991). The fol-
lowing abbreviations are used in the description: P1–P6= 
first to sixth legs, EXP= exopod, ENP= endopod. 

The identification of the poecilostomatoid cope-
pods obtained during these samplings followed Motoda 
(1963), Heron and Damkaer (1978), Heron et al. (1984), 
Heron and Bradford-Grieve (1995), Suárez-Morales 
and León-Oropeza (1999), Böttger-Schnack and Huys 
(2001), Böttger-Schnack and Huys (2004), Gómez 
(2006); Suárez-Morales and Fuentes-Reinés (2015), and 
the advice from Dr Ruth Böttger-Schnack.

Results
The taxonomic analysis of the poecilostomatoid copepods 
collected in the surveyed area resulted in the identification 

of 7 species belonging to 4 families and 5 genera. These 
are all new records for Rodadero Bay and 1 of them has 
not been hitherto recorded from Colombian waters. The 
family Oncaeidae was represented by 2 species and the 
remaining families by 1 species each. Among the 5 genera 
recorded, Oncaea Philippi 1843 was represented by 2 spe-
cies and the remaining 4 genera by 1 species each.

Family Oncaeidae Giesbrecht, 1893
Genus Oncaea Philippi, 1843

Oncaea venusta Philippi, 1843
Figures 2–5

Synonymy (Medellín-Mora and Navas 2010: 302): 
Antaria coerulescens Claus, 1866; Antaria gracilis Dana, 
1849; Oncäa venusta Giesbrecht, 1892; Oncaea obtusa 
Brady, 1883; Oncaea praeclara Humes, 1988; Oncaea 
pyriformis Lubbock, 1860

Figure 1. Location of the surveyed area in northern Colombia.
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Figures 2–5. Oncaea venusta, adult female from Rodadero Bay, Colombia. 2. Habitus, lateral view, arrow indicates the small dorsal protu-
berance on the second pedigerous somite. 3. P6, arrows points at the four ventral pores adjacent to P6. 4. Urosome, dorsal view. 5. Anal 
somite and caudal rami, dorsal view. 6–8. Oncaea scottodicarloi, adult female. 6. Habitus, dorsal view. 7. Urosome, ventral view. 8. Genital 
double-somite showing ventral sclerotization (arrowed).
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Material examined. Fifteen adult females undissected, 2 
dissected (UARC284M).

Remarks. The specimen from Colombia bears the 
diagnostic features of O. venusta as reported by Böttger-
Schnack (2001) and Böttger-Schnack and Huys (2004). 
The body is cyclopiform, robust, habitus as in Figure 
2. Body length, excluding caudal setae = 940–965µm, 
average: 0.95 µm (n = 15). Colombian specimens are 
characterized by 1) prosome tapering posteriorly, with 
small dorsal swelling on the P2-bearing somite (Fig. 2), 
2) P6 with 4 pores on surface of genital double-somite 
(arrowed, Fig. 3), 3) genital double-somite about 1.8 
times as long as wide (Fig. 4), anal somite with paired 
dorsal pore on posterior margin (Fig. 5). Caudal ramus 
about 3.5 times as long as wide (Fig. 5). 

Among the oncaeid copepods, O. venusta was the 
most frequently found species in the surveyed area. It 
is an epipelagic form (Böttger-Schnack 2001) but it has 
been collected also from bathypelagic depths (Böttger-
Schnack 1996, Nishibe et al. 2009), and our data indicate 
that they can dwell locally in shallow littoral conditions 
as well, probably as a result of passive transportation pro-
cesses from adjacent shelf waters. The species is known 
for its high variability in total body length, ranging from 
0.75 to 1.4 mm in the female and from 0.55 to 0.98 mm 
in the male (Böttger-Schnack and Huys 2004). Based 
on its size range the species has been categorized into 
3 groups (Böttger-Schnack 2001, Böttger-Schnack and 
Huys 2004). Molecular studies using of 2 DNA mark-
ers (cyt b and ITS1) could differentiate 4 genetic clades 
where the small and large size groups were separated 
genetically and both could be deemed as distinct species 
(see Elvers et al. 2006, fig. 2, table 4). Therefore, some 
authors prefer to designate the group with the large size 
as O. venusta (960–1260 µm) and the smaller forms as 
O. venella (800–830 µm) (Wi et al. 2008); our specimens 
could be included in the first group.

The maximum size of our Colombian specimens 
(ca 0.96 mm) is not within the range of the typical form 
of the species, which is usually larger than 1 mm (see 
Böttger-Schnack and Huys 2004; table 1). In addition, 
these specimens possess a small dorsal swelling on the 
second pedigerous somite which is visible in lateral view 
(arrowed in Fig. 2) and indicates that the local population 
of O. venusta from Colombia belongs to the Atlantic form 
of the medium-sized group of the species (see Böttger-
Schnack and Huys 2004; table 1).

Distribution. It is considered a cosmopolitan species 
(Razouls et al. 2005–2016) and has been recorded in the 
Indian, Atlantic, and Pacific Oceans at latitudes between 
65° N and 45°S (Farran 1929, Malt 1983, Böttger-
Schnack et al. 1989, Heron 2002, Böttger-Schnack and 
Huys 2004). In Colombia this species has been reported in 
the Pacific coast and in oceanic waters of the Colombian 
Caribbean: Magdalena, Guajira, and San Andres Island 
(Michel and Foyo 1976, Campos and Plata 1990, Bernal 
and Zea 2000, Martínez-Barragán et al. 2009, López and 

Mojica 2015). This is the first record from Rodadero Bay. 

Oncaea scottodicarloi Heron & Bradford-Grieve, 1995 
Figures 6–8

Synonymy (Böttger-Schnack 2001): Oncaea media 
Giesbrecht, 1892.

Material examined. Ten adult females, undissected, 2 
dissected (UARC285M).

Remarks. The body is cyclopiform, robust, habitus as in 
Figure 6. Body length, excluding caudal setae = 532–588 
µm, average: 562 µm (n = 10). This species was originally 
described by Heron and Bradford-Grieve (1995) from 
the Gulf of Naples and redescribed by Böttger-Schnack 
(2001) based on specimens from the Gulf of Naples, the 
Red Sea, and the Gulf of Aden. It can be found in the epi-
mesopelagic layer (Böttger-Schnack 2001) and our data 
shows its occurrence in shallow littoral areas, as observed 
for O. venusta. 

The specimens from Colombia have the diagnostic 
features of O. scottodicarloi as described by Heron and 
Bradford-Grieve (1995) and Böttger-Schnack (2001). 
There are, however, some subtle differences in our speci-
mens: 1) length/width ratio of genital double-somite is 
1.5 in populations from the Red Sea and Gulf of Aden 
(Böttger-Schnack 2001, fig. 22A, C), 1.4 in those from 
the Gulf of Naples (Heron and Bradford-Grieve 1995, 
fig. 17K) and this ratio is somewhat smaller (1.27) in 
the Colombian specimens (Fig. 7); 2) the length ratio 
of the genital double-somite with respect to the rest of 
urosomites is 2.5 in Red Sea and Gulf of Aden specimens 
(Böttger-Schnack 2001, figs 22A,C), 2.3 (Gulf of Naples) 
(Heron and Bradford-Grieve 1995, fig. 17K), and 2.2 in 
the Colombian specimens (Fig. 7). Overall, these differ-
ences are deemed to be intraspecific variations and thus 
expand the knowledge on the morphometric variability 
of this species. 

In the Americas, this species can be confused with 
O. media Giesbrecht, 1891 and O. waldemari Bersano & 
Boxshall 1996 but they can be distinguished by several 
characters: 1) the length/ width ratio of the genital dou-
ble-somite is about 1.27–1.50 in O. scottodicarloi (Heron 
and Bradford-Grieve 1995, fig. 17K; present data, Fig. 7), 
1.7 in O. waldemari (Böttger-Schnack 2001, fig. 24C), 
and 1.9 in O. media (Heron and Bradford-Grieve 1995, 
fig. 16A; Böttger-Schnack 2001, fig. 15C), 2) the length 
ratio genital double-somite/ rest of urosomites is 2.2–2.5 
in O. scottodicarloi (Heron and Bradford-Grieve 1995, 
fig. 17K; Böttger-Schnack 2001, fig. 22A, C; present 
data, Fig. 7), 1.9 in O. waldemari (Böttger-Schnack 2001, 
table 1), and 3.9 in O. media (Heron and Bradford-Grieve 
1995, fig. 16A; Böttger-Schnack 2001, fig. 15A, C), 3) 
the shape and location of the sclerotization differs among 
these species, in O. scottodicarloi, it is a line connected 
to the genital aperture (Heron and Bradford-Grieve 1995, 
fig. 17K; Böttger-Schnack 2001, fig. 22 C; Wi et al. 2009, 
fig. 10A; present data, Fig. 8), whereas in both O. media 
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and O. waldemari sclerotization is absent (Heron and 
Bradford-Grieve 1995, fig. 16A; Böttger-Schnack 2001, 
fig. 15C, Wi et al. 2009, figs 8A, 11A). 

Distribution. It has been recorded in the Indian, Atlantic, 
and Pacific Oceans (Heron and Bradford-Grieve 1995, 
Böttger-Schnack 2001). This is the first record of this 
species in Colombian waters and in the Caribbean.

Family Lubbockiidae Huys & Böttger-Schnack, 1997
Genus Lubbockia Claus, 1863

Lubbockia squillimana Claus, 1863 
Figures 9–17

Synonymy (Heron and Bradford 1995): Lubbockia minuta 
Marukawua 1927; Lubbockia marukawuai Mori, 1937.

Material examined. One female, dissected (UARC294-
UARC301M).

Remarks. Body slender, elongate (Fig. 9). Body length 
= 1325 µm. The Colombian specimens bear the diagnos-
tic features of L. squillimana as reported by Boxshall 
(1977) and Boxshall and Halsey (2004) and can be eas-
ily recognized by: 1) antennule 5-segmented (Fig. 10), 
2) maxilliped with large denticles on the basis (Figs 11, 
12), 3) P1-2EXP3 with 2 outer spines (Figs 13, 14), 4) 

P5 elongate, reaching beyond posterior margin of genital 
double-somite (Figs 15, 16), 5) genital double-somite 
much longer than succeeding postgenital somite (Fig. 
16), 6) P6 represented by single setal element (Fig. 17).

Lubbockiids are oceanic copepods, occurring in open 
waters and often at great depths (Heron and Damkaer, 
1978). Lubbockia squillimana is epipelagic (Heron and 
Bradford-Grieve 1995) but has been also found at meso-
bathypelagic depths (Berdugo and Kimor 1968). In the 
Caribbean Sea, L. squillimana can be confused with L. 
aculeata Giesbrecht, 1891; they can be separated by: 1) 
the structure of the female P5 which reaches the poste-
rior border of the genital double-somite in L. squillimana 
and is shorter in L. aculeata, 2) L. squillimana female 
maxilliped lacks inner spinous processes on the basis 
whereas such processes are present in L. aculeata.

Variability. The right maxilliped of our specimen bears 2 
large denticles instead of 4 (Fig. 12). Heron and Damkaer 
(1969) reported a similar variation of the maxilliped in 
L. wilsonae.

Distribution. Lubbockia squillimana has a tropical 
distribution, but it is also found outside tropical waters 
(Heron and Damkaer 1978). In Colombia this species has 
been reported in Providence and Santa Catalina islands 
(Martínez-Barragán et al. 2009). This is the first record 

Figures 9–12. Lubbockia squillimana, female from Rodadero Bay, Colombia. 9. Habitus, dorsal view. 10. Antennule. 11. Left maxilliped. 12. 
Right maxilliped with reduced number (2) of spiniform processes. 
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Figures 13–17. Lubbockia squillimana, female from Rodadero Bay, Colombia. 13. P1. Armature details shown, spines (Roman numerals), 
setae (Arabic numerals), arrow indicates position of damaged apical seta. 14. P2EXP. 15. P5. 16. Urosome, ventral view. 17. Detail of genital 
double-somite, ventral view, showing P6.
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of this species in the Magdalena department, northern 
Colombia. 

Family Kelleriidae Humes & Boxshall, 1996
Genus Kelleria Gurney, 1927 

Kelleria reducta Gómez, 2006 
Figures 18–20

Material examined. One adult female undissected, 1 
dissected (UARC286M).

Remarks. The specimen from Colombia bears the diag-
nostic features of K. reducta previously reported from 
the adjacent Guajira department (Suárez-Morales and 
Fuentes-Reinés 2015). Body cyclopiform, robust (Fig. 
18). Body length, excluding caudal setae: 910–994 μm 
(mean = 952 μm, n = 2). It can be easily separated from 
its congeners by its possession of 2 mediobasal teeth of 
mandibular blade which are remarkably larger than the 
others (Fig. 19) and by a maxillipedal claw with 1 long 
and one reduced accompanying seta (Fig. 20). These 2 
distinctive characters are present in the specimen from 
Rodadero Bay, Magdalena.

Distribution. This species appears to have a widespread 
distribution in the area as it has been found from sieved 
sediment samples (Gómez 2006), open water along the 
water column (Suárez-Morales and Fuentes-Reinés 2015) 
and littoral zone (present study). Hitherto, K. reducta has 
been recorded from northwestern Mexico (Gómez 2006) 
and Colombia (Suárez-Morales and Fuentes-Reinés 
2015); this is the first record in the Magdalena depart-
ment, Colombia. 

Family Corycaeidae Dana, 1852
Genus Farranula Wilson, 1932

Farranula gracilis (Dana, 1849) 
Figures 21–24

Synonymy (Razouls et al. 2015–2016). Corycaeus graci-
lis Dana, 1849; C. pellucidus Dana, 1849; C. deplumatus 
Dana, 1849; C. megalops Brady, 1883; Corycaeus (Cory-
cella) gracilis: M. Dahl, 1912; Corycella gracilis Farran, 
1929; C. (Farranula) gracilis Marques, 1973

Material examined. Three males, 2 undissected, 1 dis-
sected (UARC287M).

Remarks. Body cyclopiform, robust (Figure 21). Body 
length, excluding caudal setae, 756–812 μm (mean = 770 
μm, n = 5). P4EXP 3-segmented, lacking ENP (Fig. 23). In 
Colombia, the male of this species can be easily confused 
with F. carinata, but these species can be differentiated by 
the following characters: 1) the distance of the posterior 
margin of the genital bulge with respect to the posterior 
part of the urosome, which is over 1/3 of the length of the 
urosome in F. gracilis (Fig. 24) vs about 1/3 in F. carinata, 
2) the separation of the ocular lenses, which are slightly 
more spaced in F. gracilis (Fig. 22) than in F. carinata.

Distribution. It is a cosmopolitan species (Razouls et 
al. 2005–2016), frequently found in neritic and oceanic 
waters; it is 1 of the 4 most abundant species in the zoo-
plankton of the western Caribbean (Suárez-Morales and 
Gasca 1997). In Colombia, this epipelagic copepod has 
been recorded in Guajira, Magdalena, Sucre, Córdoba, 
and San Andrés island departments (Medellín-Mora and 
Navas 2010).

Genus Corycaeus Dana, 1845 

Corycaeus (Onychocorycaeus) giesbrechti F. Dahl, 1894 
Figures 25–28

Synonymy (Razouls et al. 2015–2016). Corycäus venus-
tus Giesbrecht, 1891; Corycaeus venustus Esterly, 1905.

Material examined. One adult male, dissected 
(UARC288M).

Remarks. The male specimen from Colombia shares 
the diagnostic features of C. giesbrechti reported and 
illustrated from specimens found in the Gulf of Mexico 
(Suárez-Morales and León-Oropeza 1999). Body 
cyclopiform, robust (Fig. 25). Body length, excluding 
caudal setae: 742 μm. It can be easily distinguished from 
its congeners by 1) the presence of small medium-sized 
hook on the anterior surface of genital somite (Fig. 26); 
2) dorsal margin of the genital somite straight (Fig. 26); 
3) anal somite as long as caudal rami (Fig. 27); 4) fourth 
leg with 2 unequally long basipodal setae (Fig. 28). 

Distribution. It is a widespread epipelagic species 
(Campos-Hernández and Suárez-Morales 1994, Suárez-
Morales and  León-Oropeza 1999) that has been frequently 
recorded in tropical areas of the Atlantic, Pacific, and the 
Indian oceans (Márquez-Rojas et al. 2014, Razouls et al. 
2016). In Colombia, this species has been recorded in the 
Guajira and Magdalena departments (Medellín-Mora and 
Navas, 2010). This is the first record in Rodadero Bay. 

Corycaeus sp. Dana, 1845
Figures 29–32

Material examined. Seven immature specimens, dis-
sected (UARC289M).

Remarks. These specimens were considered as young 
stages of Corycaeus; the body shape, segmentation (Fig. 
29) and urosome (Fig. 30) details resembles much those 
depicted by Motoda (1963, figs 18–21) and reported as 
immature individuals. The anterior part of the body of 
these young forms resemble much that of adults, but the 
urosome shows certain undeveloped features: the imma-
ture urosome is 1-segmented (Fig. 30), more slender than 
in the adults, in our specimens the partially fused genital 
somite has no expansions or processes, with straight lat-
eral margins; the basal antennary bristles have spinules 
as in adults, but in young males the terminal claw of the 
antenna is not yet elongated (Fig. 31) as in the adult stage. 
Our specimens have a small leg 4 endopodite (Fig. 32, 
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Figures 18–20. Kelleria reducta, female from Rodadero Bay, Colombia. 18. Habitus. 19. Mandible. 20. Maxilliped. 21–24. Farranula gracilis, 
adult male from Rodadero Bay, Colombia. 21. Habitus, lateral view. 22. Anteriormost section of cephalosome showing apical ocular lenses. 
23. P4. 24. Urosome and caudal rami, ventral view.
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Figures 25–28.  Corycaeus (Onychocorycaeus) giesbrechti, male from Rodadero Bay, Colombia. 25. Habitus, dorsal view, 26. Habitus, lat-
eral view, proximo-ventral spiniform process arrowed. 27. Urosome, ventral view. 28. P4. 29–32. Corycaeus sp., immature specimen from 
Rodadero Bay. 29. Habitus, ventral view. 30. Urosome, ventral view. 31. Antenna. 32. P4 showing reduced endopodal lobe (arrowed).
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arrowed), but in some species like C. gracilis, the endop-
odite is absent in young specimens. It is expected that 
adult individuals will be collected from future samplings 
at the outermost neritic waters in the area.

Discussion 
The local community of poecilostomatoid copepods from 
Rodadero Bay, Caribbean coast of Colombia, was found 
in association with a mangrove ecosystem and with a 
small oyster bank, at 0.70 m depth where water tem-
perature varies over the seasons in the range of 30–32 °C, 
water salinity is 36.1 psu, and pH 8.3. Poecilostomatoids 
from Rodadero Bay are represented mostly by wide-
spread species commonly found in adjacent neritic and 
oceanic waters; their presence in the innermost reaches 
of this shallow coastal system suggests the influence of 
offshore waters, probably resulting from local advective 
processes. The same effect has been reported in other 
coastal systems and embayments of the western Carib-
bean (Suárez-Morales and Gasca 1996, Ruíz-Pineda et 
al., 2016). Considering the records presented by Medel-
lín-Mora and Navas (2010), Fuentes-Reinés et al. (2012), 
Suárez-Morales and Fuentes-Reinés (2015), and the 
new record of Oncaea scottodicarloi herein presented, 
there are 30 valid free-living marine/estuarine species of 
poecilostomatoid copepods present in Colombian marine 
waters. With 5 species (i.e., O. conifera, O. media, O. 
mediterranea, O. venusta, and O. scottodicarloi) recorded 
in Colombia, the genus Oncaea is the most species-rich 
poecilostomatoid in the country. The knowledge of the 
poecilostomatoid copepod fauna in northern Colombia 
is currently represented by a neritic-oceanic community; 
local listings are expected to grow and reveal additional 
records from further sampling of the offshore zooplank-
ton and epibenthic communities.

Acknowledgements 
We are very grateful to Dr Ruth Böttger-Schnack (Leib-
niz-Institut für Meereswissenschaften, Dürsternbrooker 
Kiel, Germany) for kindly providing useful taxonomic 
literature during the development of this work and for 
confirming the identification of some of the species 
herein reported. 

Authors’ Contributions
JF collected the samples; JF and ES-M identified the 
specimens and wrote the text. 

References
Berdugo V, Kimor B (1968) Considerations on the distribution of 

pelagic copepods in the eastern Mediterranean. Rapport Commis-
sion Internationale Mer Mediterranée 19 (3): 447–448

Bernal A, Zea S (2000) Estructura taxonómica y trófica de la comuni-
dad de zooplancton bajo un régimen alternante entre descarga con-
tinental y afloramiento costero en Santa Marta, Caribe colombiano. 

Boletín de Investigaciones Marinas y Costeras 29: 3–26.
Björnberg TKS (1981) Copepoda, In: Boltovskoy D (Ed.) Atlas de 

Zooplancton del Atlántico Sudoccidental. INIDEP, Mar del Plata, 
1–936

Böttger-Schnack R, Huys R (2004) Size polymorphism in Oncaea 
venusta Philippi, 1843 and the validity of O. frosti Heron, 2002: 
a commentary. Hydrobiologia 513: 1–5. https://doi.org/10.1023/
B:hydr.0000018301.50664.3d 

Böttger-Schnack R (1997) Vertical structure of small metazoan plank-
ton, especially non-calanoid copepods. II. Deep Eastern Mediter-
ranean (Levantine Sea). Oceanologica Acta 20: 399-419.

Böttger-Schnack R (2001) Taxonomy of Oncaeidae (Copepoda: Poe-
cilostomatoida) from the Red Sea. II. Seven species of Oncaea s. 
str. Bulletin of the Natural History Museum London (Zoology) 67: 
25–84. https://doi.org/10.1093/plankt/fbp051 

Böttger-Schnack R, Schnack D, Weikert H (1989) Biological obser-
vations on small cyclopoid copepods in the Red Sea. Journal 
of Plankton Research 11: 1089–1101. https://doi.org/10.1093/
plankt/11.5.1089 

Boxshall GA (1977) The planktonic copepods of the northeastern 
Atlantic Ocean: some taxonomic observations on the Oncaeidae 
(Cyclopoida). Bulletin of the Natural History Museum London 
(Zoology) 31: 103–155.

Boxshall, GA, Halsey SH (2004) An Introduction to Copepod Diversity. 
The Ray Society, London, 966 pp.

Campos N, Plata J (1990) Crustáceos epiplanctónicos de la región 
de Santa Marta, Caribe colombiano. In: CVC-Colciencias (Ed.) 
Memorias VII Seminario Nacional de Ciencias y Tecnologías del 
Mar. Comisión Colombiana de Oceanografía, Bogatá, 255–264. 

Campos-Hernández A, Suárez-Morales E (1994) Copépodos Pelágicos 
del Golfo de México y Mar Caribe. Biología y Sistemática. Con-
sejo Nacional de Ciencia y Tecnología/Centro de Investigaciones 
de Quintana Roo, México, 317 pp.

Claus C (1863) Die frei lebenden Copepoden mit besonderer Berück-
sichtigung der fauna Deutschlands, der Nordsee, und des Mittel-
meeres. Verlag von Wilhelm Engelmann, Leipzig, 280 pp.

Cressey R, Collette BB (1970) Copepods and needlefishes: a study in 
host-parasite relationships. Fishery Bulletin 68: 347–432.

Dana JD (1845) Description of a new genus of Cyclopidae. Proceedings 
of the Academy of Natural Sciences of Philadelphia 2 (12): 285–286.

Dana JD (1852, 1855) Crustacea. In: U.S. Exploring Expedition during 
the years 1838–1842 under the command of Charles Wilkes, 13(2), 
(1852); folio atlas (1855). Lea & Blanchard, Philadelphia, 1–1618.

Dana JD (1849) Conspectus crustaceorum quae in Orbis terrarium 
circumnavigatione, Carolo Wilkes e Classe Reipublicae Foederate 
Duce, lexit et descripsit Jacobus D. Dana. Pars II. Proceedings of 
the American Academy of Arts and Sciences 2: 9–61. 

Dahl F (1894) Ueber die horizontale und verticale Verbreitung der 
Copepoden im Ocean. Verhandlungen der Deutschen Zoologischen 
Gesellschaft 4: 61–80.

Elvers D, Böttger-Schnack R, Blohm D, Hagen W (2006) Sympatric 
size variants of the microcopepod Oncaea venusta exhibit distinct 
lineages in DNA sequences. Marine Biology 149: 503–513.

Farran GP (1929) Crustacea. Part X.-Copepoda. Natural History 
Reports. British Antarctic (‘Terra Nova’) Expedition, 1910, Zool-
ogy 8: 203–306.

Fuentes-Reinés JM, Zoppi de Roa E, Piñango H (2012) Redescription 
of Paraergasilus longidigitus Yin, 1954 (Copepoda: Ergasilidae) 
and report of its presence in South America. Métodos en Ecología 
y Sistemática 7 (3): 1–10.

Giesbrecht W (1893) Systematik und Faunistik der pelagischen Cope-
poden des Golfes von Neapel und der angrenzenden Meeres-
Abschnitte. Fauna und Flora des Golfes von Neapel und der 
Angrenzenden Meeres-Abschnitte, Herausgegeben von der Zoo-
logischen Station zu Neapel. Verlag von R. Friedländer & Sohn, 
Berlin. 19: 1–831

Giraldo A, Gutiérrez E (2007) Composición taxonómica del zooplanc-
ton superficial en el Pacífico colombiano (Septiembre 2003). Inves-

https://doi.org/10.1023/B:hydr.0000018301.50664.3d
https://doi.org/10.1023/B:hydr.0000018301.50664.3d
https://doi.org/10.1093/plankt/fbp051
https://doi.org/10.1093/plankt/11.5.1089
https://doi.org/10.1093/plankt/11.5.1089


Fuentes-Reinés and Suárez-Morales | Poecilostomatoid copepods from a Colombian coastal system 523

tigaciones Marinas 35 (1): 117–122. http://doi.org/bvzxk2 
Gómez S (2006) Description of Kelleria reducta sp. nov. (Copepoda, 

Cyclopoida, Kelleriidae) from a brackish system in northwestern 
Mexico. Crustaceana 79: 879–892. http://doi.org/d4qcrc 

Gurney R (1927) Zoological results of the Cambridge Expedition to 
the Suez Canal, 1924. XXXIII. Report on the Crustacea Copepoda 
(littoral and semi-parasitic). Transactions of the Zoological Society 
of London 22: 451–577.

Heron GA (2002) Oncaea frosti, a new species (Copepoda: Poecilosto-
matoida) from the Liberian coast and the Gulf of Mexico. Hydro-
biologia 480: 145–154. http://doi.org/b926dx

Heron GA, Bradford-Grieve JM (1995) The marine fauna of New 
Zealand: pelagic Copepoda: Poecilostomatoida: Oncaeidae. New 
Zealand Oceanographic Institute Memoir 104: 1–57.

Heron GA, Damkaer DM (1969) Five species of deep-water cyclopoid 
copepods from the plankton of the Gulf of Alaska. Zoologicheskii 
Zhurnal 54 (9): 1397–1399. [In Russian].

Heron GA, Damkaer DM (1978) Seven Lubbockia species (Copepoda: 
Cyclopoida) from the plankton of the Northeast Pacific, with a 
review of the genus. Smithsonian Contributions to Zoology 267: 
1–37. https://doi.org/10.5479/si.00810282.267 

Heron GA, English TS, Damkaer DM (1984) Arctic Ocean Copepoda 
of the genera Lubbockia, Oncaea, and Epicalymma (Poecilosto-
matoida: Oncaeidae), with remarks on distributions. Journal of 
Crustacean Biology 4: 448–490. https://doi.org/10.2307/1548043 

Humes AG, Boxshall GA (1996) A revision of the lichomolgoid com-
plex (Copepoda: Poecilostomatoida), with the recognition of six 
new families. Journal of Natural History 30: 175–227. https://doi.
org/10.1080/00222939600771131 

Huys R., Böttger-Schnack R (1997) On the diphyletic origin of the 
Oncaeidae Giesbrecht, 1892 (Copepoda: Poecilostomatoida) with a 
phylogenetic analysis of the Lubbockiidae fam. nov. Zoologischer 
Anzeiger 235: 243–261.

Huys R., Boxshall GA (1991) Copepod Evolution. The Ray Society, 
London, 468 pp.

Jaimes JC, López RH (2014) Biomasa y abundancia de Copepoda 
(Crustacea) en aguas superficiales del océano Pacífico colombiano 
durante septiembre de 2007. Revista de Biología Marina y Oceano-
grafía 49 (1): 31–41. http://doi.org/cc3d 

López RH (2012) Distribución y abundancia de copépodos pelágicos 
en el pacífico colombiano. Revista Facultad de Ciencias Básicas 
8 (1): 108–131.

López RH, Mojica H (2015) Distribution and abundance of Oncaea 
media and O. venusta (Crustacea: Copepoda) in the Colombian 
Pacific Ocean during two periods in 2001. Revista U.D.C.A Actu-
alidad & Divulgación Científica 18 (1): 197–206.

Malt SJ (1983) Copepoda, Oncaea. Fiches d’Identification du Zoo-
plancton 169/170/171: 1–11.

Márquez-Rojas B, Días-Díaz O, Troccoli L, Morales J, Marcano LM 
(2014) Distribución espacial y abundancia de la familia Corycaei-
dae Dana, 1852 (Copepoda: Poecilostomatoida) en el golfo de 
Cariaco, Venezuela. Boletín del Instituto Oceanográfico, Venezuela 
53 (2): 221–233.

Martínez-Barragán M, Medina-Calderón J, Franco-Herrera A, Santos-
Martínez A (2009) La comunidad de copépodos (Crustacea) en las 
islas de Providencia y Santa Catalina (Caribe colombiano) durante 
el período lluvioso de 2005. Boletín de Investigaciones Marinas y 
Costeras 38 (1): 85–103.

Medellín-Mora J, Navas G (2010) Listado taxonómico de copépodos 
(Arthropoda: Crustacea) del mar Caribe colombiano. Boletín de 
Investigaciones Marinas y Costeras 39 (2): 265–306.

Melic A (2015) Clase Maxillopoda: Subclase Copepoda. Orden Poeci-
lostomatoida. Revista IDE@ Sociedad Entomológica Aragonesa 
97: 1–15.

Michel H, Foyo M (1976) Studies of Caribbean zooplankton. Coop-
erative investigations of the Caribbean and adjacent regions—II. 

Symposium on Progress in Marine Research in the Caribbean and 
Adjacent Regions. FAO Fisheries Report 200: 275–289.

Monsalve B (1976) Copépodos del Pacífico colombiano, cruceros Pací-
fico V y VII. Divulgación Pesquera 18 (3–4): 2–9.

Motoda S (1963) Corycaeus and Farranula (Copepoda, Cyclopoida) 
in Hawaiian waters. Publications of the Seto Marine Biological 
Laboratory 11 (2): 39–92. 

Muriel-Hoyos F, Santana-Piñeros AM, Cruz-Quintana Y, Suárez-
Morales E (2015) A new species of Ergasilus Nordmann, 1832 
(Copepoda: Cyclopoida: Ergasilidae) from Bryconops giacopinii 
Fernández-Yépez (Characidae) in the Vichada river basin, Colom-
bia. Systematic Parasitology 92: 241–249. https://doi.org/10.1007/
s11230-015-9599-3 

Nishibe Y, Hirota Y, Ueda H (2009) Community structure and vertical 
distribution of oncaeid copepods in Tosa Bay, southern Japan. Jour-
nal of the Marine Biological Association of the United Kingdom 89 
(3): 491–498. https://doi.org/10.1017/S0025315409003087 

Owre HB, Foyo M (1967) Copepods of the Florida Current. Fauna 
Caribaea 1. Crustacea: Copepoda. University of Miami, Miami, 
137 pp.

Philippi A (1843) Fernere Beobachtungen uber die Copepoden des Mit-
telmeeres. Archiv für Naturgeschichte 9 (1): 54–71

Razouls C, de Bovée F, Kouwenberg J, Desreumaux N (2005–2016) 
Diversity and Geographic Distribution of Marine Planktonic Cope-
pods. http://copepodes.obs-banyuls.fr/en. Accessed on: 2016-6-2.

Ruíz-Pineda C, Suárez-Morales E, Gasca R (2016) Copépodos planc-
tónicos de la Bahía de Chetumal, Caribe Mexicano: variaciones 
estacionales durante un ciclo anual. Revista de Biología Marina 
y Oceanografía 51: 301–316. https://doi.org/10.4067/S0718-1957 
2016000200008 

Suárez-Morales E, Fuentes-Reinés JM (2015) Record of Kelleria 
reducta (Copepoda: Poecilostomatoida: Kelleriidae) from the 
Caribbean coast of Colombia. Revista Mexicana de Biodiversidad 
86: 28–33. https://doi.org/10.7550/rmb.48345 

Suárez-Morales E, Gasca R (1996) Planktonic copepods of Bahía de la 
Ascensión, Caribbean coast of Mexico: a seasonal survey. Crusta-
ceana 69 (2): 162–174.

Suárez-Morales E, Gasca R (1997) Copépodos (Crustacea) de aguas 
superficiales del Mar Caribe Mexicano (mayo, 1991). Revista de 
Biología Tropical 45: 1523–1529.

Suárez-Morales E, León-Oropeza A (1999) An illustrated geographical 
record and range extension of Corycaeus giesbrechti Dahl, 1894 
(Copepoda, Poecilostomatoida) in the Gulf of Mexico. Crustaceana 
72: 705–710.

Thatcher VE (1984) Ergasilus pitalicus, new species (Copepoda: Poe-
cilostomatoida: Ergasilidae), a gill parasite of a cichlid fish from 
the pacific coast of Colombia. Journal of Crustacean Biology 4: 
495–501. https://doi.org/10.2307/1548045

Vives F, Shmeleva A (2010) Crustacea. Copépodos Marinos II. Non 
Calanoida. Fauna Ibérica. Vol. 33. Museo Nacional de Ciencias 
Naturales CSIC, Madrid, 486 pp.

Walter TC, Boxshall GA (2016) World of Copepods Database. World Reg-
ister of Marine Species. http://www.marinespecies.org/aphia.php 
?p=taxdetailsan did=128813. Accessed on: 2016-7-2. 

Wi JH, Suh HL, Yang HS, Soh HY (2008) Two species of the genus 
Oncaea (Copepoda, Poecilostomatoida, Oncaeidae) from the East 
Sea, Korea. Ocean Science Journal 43 (4): 183–193. https://doi.
org/10.1007/BF03029923 

Wi JH, Yoon JJ, Soh HY (2009) Five Oncaea species (Copepoda, Poe-
cilostomatoida, Oncaeidae) from the Korean Waters, with notes on 
the spatio-temporal distribution of Korean oncaeid species. Ocean 
Science Journal 44 (2): 95–115. https://doi.org/10.1007/s12601-
009-0010-7 

Wilson CB (1932) The copepods of the Woods Hole region, Massachu-
setts. Bulletin of the United States National Museum 158: 1–635. 
https://doi.org/10.5479/si.03629236.158.i 

https://doi.org/10.5479/si.00810282.267
https://doi.org/10.2307/1548043
https://doi.org/10.1080/00222939600771131
https://doi.org/10.1080/00222939600771131
https://doi.org/10.1007/s11230-015-9599-3
https://doi.org/10.1007/s11230-015-9599-3
https://doi.org/10.1017/S0025315409003087
http://copepodes.obs-banyuls.fr/en
https://doi.org/10.4067/S0718-19572016000200008
https://doi.org/10.4067/S0718-19572016000200008
https://doi.org/10.7550/rmb.48345
https://doi.org/10.2307/1548045
http://www.marinespecies.org/aphia.php?p=taxdetailsan%20did=128813
http://www.marinespecies.org/aphia.php?p=taxdetailsan%20did=128813
https://doi.org/10.1007/BF03029923
https://doi.org/10.1007/BF03029923
https://doi.org/10.1007/s12601-009-0010-7
https://doi.org/10.1007/s12601-009-0010-7
https://doi.org/10.5479/si.03629236.158.i

