INTRODUCTION

An Acad Bras Cienc (2022) 94(1): €20190862 DOI 10.1590/0001-3765202120190862

Anais da Academia Brasileira de Ciéncias | Annals of the Brazilian Academy of Sciences
Printed ISSN 0001-3765 | Online ISSN 1678-2690

www.scielo.br/aabc | www.fb.com/aabcjournal
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Sea anemones (Cnidaria, Anthozoa, Actiniaria)
in high sedimentation environments influenced
by the Magdalena River (Colombian Caribbean)

JEFERSON DURAN-FUENTES, ADRIANA GRACIA & RICARDO GONZALEZ-MUNOZ

Abstract: Fifteen species of sea anemones (Cnidaria, Actiniaria) have been recorded so
far in the Colombian Caribbean, comprising approximately 28% of the total number of
known species in the Caribbean Sea. Most species recorded are associated with coral
reef communities. However, in the region, no records of sea anemones are known from
areas with high sedimentation conditions as is characteristic along the coastline of the
Atlantico Department, in Colombia. In this area, organisms are exposed to a high degree
of turbidity and sedimentation (~143.9x10° t year™) as a result of their proximity to the
Magdalena River mouth and the 26 micro-basins that flow along its coastline. Several
observations and collections were made on soft bottoms, rocky, and artificial substrates
in the sectors of Puerto Velero and Cano Dulce to determine the fauna that exist under
these conditions. Four species of sea anemones were found belonging to the families
Actiniidae and Aiptasiidae, and images from living specimens and cnidae are provided.
Bunodosoma cavernatum and Exaiptasia diaphana are here recorded for the first time
from the Colombian Caribbean. An updated list of sea anemones in the Colombian
Caribbean, now comprising 34 taxa (i.e., 21 species and 13 identified at supra-specific
levels), is provided.

Key words: Actiniidae, Aiptasiidae, benthic invertebrates, colonization marginal, envi-
ronments, turbidity.

this sector of the Colombian Caribbean is
very important to understand the processes

The Atlantico Department comprises a coastal
area of the Colombian Caribbean of about 72
km coastline, which differs from other areas of
the region due to influence from discharges of
the Magdalena River. This is due to the fact that
the Magdalena River is the main fluvial artery
of Colombia that flows into the Caribbean Sea,
and it is estimated ~143,9x10° t of sediments
are dissolved into the sea each year (Restrepo
et al. 2006, 2017). These local conditions imply
that many of the organisms inhabiting the
area are subject to substantial stress caused
by high turbidity and resuspension rates that
occur throughout most of the year. Therefore,

of settlement and colonization of marine
invertebrate groups, including cnidarians which
could be quite demanding in this respect of high
sedimentation and turbidity.

The Atlantico Department is one of the least
studied areas of the Colombian Caribbean in
terms of its faunal biodiversity. Although the
study of some marine invertebrates in Colombia
has increased in the last few decades, the
main group among cnidarians that have been
researched isthe stony corals (order Scleractinia)
(e.g., Diaz et al. 1996, 2000, Cairns 1999, Reyes
2000, Cendales et al. 2002, Vega-Sequeda et al.
2008, Reyes et al. 2010, Florez & Santodomingo
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2010). A few other studies related to hydrozoan,
scyphozoan and cubozoan medusae are known
for the Atlantico Department (e.g., Duran-
Fuentes et al. 2018), but research about the
diversity, distribution, and the ecological traits
of other cnidarians, such as the sea anemones
(class Anthozoa, order Actiniaria), have not been
carried out.

Sea anemones are among the benthic
marine invertebrates that are commonly found
in coastal intertidal zones and coral reefs
worldwide. In the Colombian Caribbean, 21
species of sea anemones have been recorded so
far,as well as 13 other species identified at supra-
specific levels (i.e,, genus, family, superfamily, or
order) (Table I), comprising about the 28% of the
total number of known species in the Caribbean
Sea (Gonzalez-Munoz et al. 2012). Records of sea
anemones in Colombia have been reported from
Tayrona National Park in Santa Marta (Riemann-
Zurneck 1972, Manjarrés 1977, 1978, Brattstrom
1980, Reyes & Campo 1992, Barrios-Suarez et al.
2002), the Rosario Island (Manjarrés 1979), San
Andres, Providencia and Santa Catalina Islands
(Werding et al. 1981, SIBM 2020), Cartagena Bay
(Daly & den Hartog 2004), North-east (Florez
& Sandomingo, 2010, Gracia et al. 2013) and
South-western Colombian Caribbean (Duenas
et al. 2019) (Table 1), but no previous records of
sea anemones are known from the Atlantico
Department.

Inthis study, we documented the occurrence
of four species of sea anemones in the Atlantico
Department, belonging to families Actiniidae
Rafinesque, 1815 and Aiptasiidae Carlgren,
1924, and short diagnoses and images from
living specimens and cnidae are provided. The
species Bunodosoma cavernatum (Bosc, 1802)
and Exaiptasia diaphana (Rapp, 1829) are here
recorded for the first time in the Colombian
Caribbean, and the geographic distribution
ranges of Actinostella flosculifera (Le Sueur, 1817)
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and Bunodosoma granuliferum (Le Sueur, 1817)
are extended to the Atlantico Department. These
records increase the number of sea anemone
known for the Colombian Caribbean to 34 taxa.
This study seeks to document which species of
sea anemones inhabit the Atlantico Department
as one of the first steps to understand the
physiological processes involved in their
presence in potentially stressful environmental
conditions.

MATERIALS AND METHODS

Observations and collections of specimens were
carried out in two locations of the Atlantico
Department, Colombia (Fig. 1) from November
2018 to May 2019: Puerto Velero (three stations).-
(1) PV1 (10°56'41.9"N 75°02'36.3"W), (2) PV2
(10°56'37.9"N, 75°02'27.0"W), (3) PV3 (10°56'55.5"N
75°02'09.8"W): and Cafo Dulce Beach (two
stations).- (1) CD1 (10°56'33.0"N, 75°01'35.3"W),
(2) CD2 (10°56"10.2"N, 75°01'44.7"W). Collections
were made on soft bottoms, rocky, and artificial
substrates. The sea surface temperature in the
area oscillates between 25.5 to 29.5 °C, and
the salinity between 344 to 37 ppm (Posada &
Henao 2008). Two rainy seasons (from Abril to
May and from October to November) and two
dry seasons, from December to March and from
July to September (Rangel-Buitrago et al. 2017),
occurinthe area. The influence of the Magdalena
River on the department’s coasts is evident, due
to the presence of sediments as well as organic
and inorganics materials (Rangel-Buitrago et al.
2017), with very low visibility of the water all year
round.

Specimens were collected by hand and
snorkeling, using a small shovel, a hammer,
and a chisel. Specimens were relaxed using
5% MgSO, seawater solution and subsequently
fixed in 10% formalin seawater (Haussermann

An Acad Bras Cienc (2022) 94(1) €20190862 2|17



JEFERSON DURAN-FUENTES et al. SEA ANEMONES IN MARGINAL ENVIRONMENTS

Table I. Previous and new records of actiniarian species in the Colombian Caribbean. Species are listed
alphabetically by family and species. The symbol “*” indicate new records for the locality found in the present
study, “t” indicates new records for the Colombian Caribbean, and the citations of “1-13” indicates localities of
previously published records. Abbreviation: (SW) South-western and (NE) North-eastern Colombian Caribbean,
(SAI) San Andrés Island and (PSCI) Providencia and Santa Catalina Islands. Citation: 1- Riemann-Ziirneck 1972; 2-
Manjarrés 1977; 3- Manjarrés 1978; 4- Manjarrés 1979; 5- Brattstrom 1980; 6- Werding et al. 1981; 7- Reyes & Campo
1992; 8- Barrios-Suarez et al. 2002; 9- Daly & Den Hartog 2004; 10- Florez & Sandodomingo 2010; 11- Gracia et al.
2013; 12- Duenas et al. 2019; 13- SIMB 2020.

Locality

Name taxa

Cartagena

Isla del Rosario

Santa Marta

Punta Vigia

Burucuca

Punta Betin

Isla Aguja

Isla Morrito

Bahia Taganga

Bahia Chengue

sw

NE
SAI
PSCI
Puerto Velero

Cano Dulce

Ensenada de Concha
Ensenada de Neguage

Actiniaria fam. gen. sp. 12

Family ACTINIIDAE Rafinesque, 1815

Actinostella flosculifera (Le Sueur, 1817). (= P.
pretexta)

Anthopleura texaensis (Carlgren & Hedgpeth, 1952) | 9
Isoaulactinia stelloides (McMurrich, 1889) 9
Bunodosoma cavernatum (Bosc, 1802) T
Bunodosoma granuliferum (Le Sueur, 1817) 2 2 6
Condylactis gigantea (Weinland, 1860) 41 8 2
Leipsiceras pollens (McMurrich, 1898) 10
Family AIPTASIIDAE Carlgren, 1924
Aiptasia sp. Gosse, 1858
Bartholomea annulata (Le Sueur, 1817) 4 11 8 218 2 2 2 1313

Exaiptasia diaphana (Rapp, 1829) T

Laviactis lucida (Duchassaing de Fombressin &
Michelotti, 1860). (= H. lucida)

Family ALICIIDAE Duerden, 1895

Alicia sp. Johnson, 1861 8 8

w

Lebrunia coralligens (Wilson, 1890) 4 8 | 3 3

N oo

Lebrunia neglecta Duchassaing & Michelotti, 1860.
(= L. danae)

N
co T
N
w
JEN
w

Family ANDVAKIIDAE Danielssen, 1890
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Table I. Continuation.

Andvakiidae gen. sp. (= Isophellidae gen. sp.) 8 8

Telmatactis rufa (Verrill, 1900)

Telmatactis cricoides (Duchassaing, 1850) 8 8

Family AMPHIANTHIDAE Hertwig, 1882

Amphianthus caribaeus (Verrill, 1899) (= 0
Amphianthus caribaea)

Family BATHYPHELLIIDAE Carlgren, 1932

Daontesia sp. Carlgren, 1942

Family BOLOCEROIDIDAE Carlgren, 1924

Bunodeopsis sp. Andres, 1881 13113

Bunodeopsis antilliensis Duerden, 1897. (= B. s s
globulifera)

Family HALIACTINIDAE Carlgren, 1949

Halcampactis sp. Farquhar, 1898 8

Family HORMATHIIDAE Carlgren, 1932

Actinauge longicornis (Verrill, 1882)

Calliactis tricolor (Le Sueur, 1817) 2

Hormathiidae gen. sp. Carlgren, 1932

Monactis vestita (Gravier, 1918)

Paracalliactis sp. Carlgren, 1928 (= Adamsia sp. -
Forbes, 1840)

Phelliactis sp. Simon, 1892

Family KADOSACTINIDAE Riemann-Ziirneck, 1991

Kadosactinidae gen. sp. Riemann-Ziirneck, 1991

Family PHYMANTHIDAE Andres, 1883

Phymanthus crucifer (Le Sueur, 1817) 4 2

Phymanthus sp. Milne Edwards & Haime, 1851 8 8

Family STICHODACTYLIDAE Andres, 1883

Stichodactyla hellqnthus (Ellis, 1768). (= S. A ) s o 6
helianthus)

Superfamily Metridioidea fam. gen. sp. Carlgren, 8 8
1893 (= Acontiaria fam. gen. sp.)
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2004). External anatomy of specimens was
examined made using a stereoscope (Leica EZ4).
Measurements of specimens were obtained
from live and relaxed specimens. Squash
preparations of small amounts of tissue from
tentacles, actinopharynx, filaments, column,
acrorhagi, acontia, and marginal projections
were made from two specimens for each species.
Cnidae were examined using a light microscope
Leica DM750 (1000x oil immersion) with adapted
camera (Leica 1CC50W), photographed and
haphazardly measured. Cnidae terminology
follows Ostman (2000). Taxonomic classification
follows Rodriguez et al. (2014). The synonym list
for each species only contains a reference to
the first citation of the species by a particular
name. Voucher specimens were deposited
in the collection of Marine Biodiversity of the
Universidad of Atlantico, Colombia (registration
code: UARC-CNI 061- 072). Salinity and water
transparency data were recorded from February
to June 2019 using a salinometer (Pocket salt-
meter ATAGO) and a Secchi disk (through
horizontal visibility at a depth of 1 m).

10°48'0"N  10°54'0"N 11°00'0"N 11°06'0"N

75°12'0"W 75°06'0"W 75°0'0"W 74°54'0"W 74°48'0"W
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RESULTS

During the studied period (February to June
2019), the salinity measured in the sampled
locations ranged from 27 to 28 ppm, and water
transparency from 35 to 205 cm (Table I1). A total
of twelve specimens were collected, classified
in two families, three genera, and four species.

Taxonomic treatment

Phylum Cnidaria Verrill, 1865

Class Anthozoa Ehrenberg, 1834

Subclass Hexacorallia Haeckel, 1900

Order Actiniaria Hertwig, 1882

Suborder Enthemonae Rodriguez & Daly in
Rodriguez et al. 2014

Superfamily Actinioidea Rafinesque, 1815

Family Actiniidae Rafinesque, 1815

Genus Actinostella Duchassaing, 1850

Actinostella flosculifera (Le Sueur, 1817)
(Figs. 2a-n)

Examined material: Puerto Velero Beach
(PV3), two specimens (UARC-CNI 066, UARC-CNI
070).

10°55'48"N 10°56"24"N 10°57'0"N

75°03'0"W 75°02'24"W 75°01'48"W

Figure 1. Map of the study area on the shallow shore of the Atlantico Department. 1a: Puerto Velero Bay, PV1 and
PV2: Marina, PV3: Puerto Velero beach, CD1 and CD2: Caino Dulce beach. MRD: Magdalena River Delta.
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Table Il. Recorded salinity and transparency of the
water (Puerto Velero).

visibility of the

Date Salinity water (cm)
February 21%, 2019 27 35-40
March 17", 2019 28 35-40
March 27", 2019 27 45-60
May 11", 2019 274 180-205
May 18", 2019 274 135-190
Jun 29", 2019 27 55

External anatomy

Oral disc translucent pale-brown, often with
white spots. Tentacles approximately 48 in
number, hexamerously arranged in four cycles,

SEA ANEMONES IN MARGINAL ENVIRONMENTS

smooth, conical, tapering distally, inner ones
longer than outer ones, contractile, translucent
pale-brown to light-pink color, with scattered
small circular white spots. Column cylindrical
to elongated, smooth but with small verrucae
arranged in rows distally. Above verrucae lies
a marginal ruff or collar with white and olive-
green color. Pedal disc well-developed. Pedal
disc and column light-pink. Zooxanthellate.

Internal anatomy: See Gonzalez-Munoz et
al. (2012).

Cnidae: basitrichs, long curved basitrichs,
spirocysts, microbasic b- and p-mastigophores
(Figs. 2d-n; Table I11).

. \\\" g ’
“ O»"?.I, N B
CRNYSs

Figure 2. Actinostella flosculifera (Le Sueur, 1817). a live specimen in natural habitat. b oral view c lateral view.
d-n Cnidae. —tentacle: d basitrich e spirocyst; column: f basitrich g microbasic p-mastigophore; actinopharynx: h
microbasic p-mastigophore i basitrich j spirocyst; filament: k small basitrich | long curved basitrich m microbasic
b-mastigophore n microbasic p-mastigophore. Abbreviations. -c: column, mru: marginal ruff, od: oral disc, pd:
pedal disc, r: rock, t: tentacle, vs: vesicles. Scale bars: b-c: 10 mm; d-n: 20 pm.
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Table Ill. Size and distribution of cnidom in the sea anemones in the Atlantico Department. Abbreviation- al/
aw: average length/ average width; dl/dw: standard density/ standard width; #1 or #2: number of cnidocysts in
specimen 1 or 2; p: proportion.

Capsule Capsule a8
Species Tissue Cnidae length (ym) al dl width (um) aw | dw 1.2 P
(min-max) (min-max)

Basitrich 9.73 - 19.88 17.03 3.24 1.79 - 2.69 218 10255 0 34 1/2

Tentacle Basitrich 20.03- 30.22 24.39 2.69 1.86 -3 2.43 023 |14 21 2/2

Spirocyst 7.71 - 25.68 13.84 3.55 1.5-265 214 029 3435 2/2

Basitrich 9.53 - 121 10.47 1.47 2.01-224 212 0m 316 2/2

Basitrich 16.41- 30.43 25.38 2.68 198 - 398 3.06 042 0 36 1/2

Actinopharynx Microbasic

. 18.48 - 25.06 2147 193 4.63 - 7.32 593 077 10| 5  2/2
p-mastigophore

. Spirocyst 217 - 16 9.08 9.78 2.54 - 8.54 553 | 423 | 2|0 |2/2
Actinostella
flosculifera Basitrich 721-1516 | 1224 | 12 168-246 | 206 | 018 13535/ 2/2
Column : :
Microbasic 1561-218 | 1939 | 21 39-608 | 506 061 |19 1 | 2/2

p-mastigophore

Basitrich 1045-1417 | 1233 | 104 | 16-262 | 200 | 023 |29 5 | 2/2
Long curve 29.02-4202 | 3544 | 455 | 174-438 | 280 098 | 0 5 | 12
basitrich
Filament b nﬂf‘;csi?;oa;;fore 171-3561 | 3263 | 400 | 257-414 | 345 | 034 | 2 |19 2/2
N mM;CS;?;;;LCore 1678 -2463 | 2100 | 209 | 252-62 | 438 | 092 |32 13 22
Basitrich 747-1254 | 992 | 217 | 129-253 | 18 | 045 | 1| 4 22
Tentacle Basitrich 15.81-24.83 | 1942 | 139 1.83 -2.88 239 | 024 |34 38 2/2
Spirocyst 826-2137 | 1458 | 333 | 181-277 | 228 039 16 32| 2/2
Basitrich 6.85-2252 | 1325 | 43 | 118-359 | 229 | 058 |34 |29 | 2/2
Acrorhagi Spirocyst 19.72 - 24.7 2112 2.09 247 - 3.61 276 1 051 | 3 2 2/2
Holotrich 17.95-4354 | 3341 | 725 | 315-582 | 461 | 054 20 28 2/2
Basitrich 69 - 991 83 | 113 | 133-217 | 184 028 10 2 |2/2
Basitrich 1057-3003 | 19 | 552 | 173-442 | 28 | 064 49 29| 22

Bunodosoma | Actinopharynx
cavernatum Microbasic

. 16.06 - 18.89 17.71 124 443 - 5712 4.76 0.3 212 12/2
p-mastigophore

Basitrich 7.55-915 816 1.2 1.37 - 2.65 1.37 2.65 1 3 2/2
Column __
Basitrich 11.94- 21.83 1517 2.39 1.81-45 248 | 053 | 47128 2/2
Basitrich 9.67 - 16.15 12.78 1.89 1.6 -3.01 2.08 0.4 5 12 2/2
Microbasic
; 27.7 - 40.58 35.64 3.03 421-69 574 | 062 30 11 2/2
Filament b-mastigophore
Microbasic
13.65 - 22.82 19.44 133 2.81-6.6 52 053 |52 33| 2/2

p-mastigophore
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Table IlIl. Continuation.

Basitrich 934-1481 | 1204 | 238 15-206 | 181 | 028 | 3| 1 | 22
Tentacle Basitrich 1893-3396 | 2494 | 317 201-378 | 264 | 033 28 31| 2/2
Spirocyst 1071-30.81 | 1847 | 517 | 196-356 | 258 | 039 |32 15 2/2
Basitrich 1047-269 | 1879 | 397 | 186-369 | 256 @ 042 | 3 |25 2/2
Acrorhagi Holotrich 2645-5001 | 4037 | 481 | 264-537 | 407 | 072 /310 | 1/2
Spirocyst 1382-2063 | 1672 | 308 | 235-272 | 255 016 (29| 1 | 2/2
Basitrich 1126-167 | 134 | 211 173-301 | 224 | 047 | 1| 4 | 2/2
Basitrich 1845-293 | 2538 | 213 | 258-428 | 346 @ 039 30|28 2/2
Actinopharynx Spirocyst 106-13.05 | 1163 | 127 | 204-302 | 252 049 3|0 2/2
Bunodosoma Microbasic
granuliferum : 1773 - 2044 | 1928 | 121 403-518 | 458 | 057 | 4| 0 | 2/2
p-mastigophore
Basitrich 1195-19.76 | 1629 | 2.08 18-335 | 234 | 032 |30 15 2/2
Column Basitrich 2023-2571 | 2312 | 21 211-375 | 295 | 036 2 1|22
Spirocyst 1588-2123 | 1855 | 378 | 208-246 | 227 | 027 | 2 0 | 2/2
Basitrich 10.09-1426 | 1224 | 143 | 189-236 | 214 | 018 | 6 | 2 | 2/2
Basitrich 2252-2559 | 2405 | 217 | 280-333 | 307 036 1|1 2/2
Filament Microbasic 1412 - 4714 | 3199 | 91 285-893 | 57 | 15 8|8 | 22
b-mastigophore
Microbasic 1214-2362 | 1939 | 301 | 297-622 | 449 | 078 129 29| 2/2
p-mastigophore
Basitrich 1216-19.08 | 152 | 147 | 205-347 | 255 | 032 130 30| 2/2
Tentacle Spirocyst 887-2249 | 1412 | 326 | 172-389 | 288 | 05 30 10| 2/2
Microbasic 2036-326 | 2804 | 271 | 376-554 | 479 | 041 |30 8 | 2/2
p-amastigophore
Basitrich 1879-27.89 | 2347 | 201 216-353 | 287 | 037 | 7|25 2/2
Acontia robac
Microbasic 2697-693 | 5799 | 722 | 344-844 | 618 | 109 |18 23| 2/2
p-amastigophore
Basitrich 1063-2189 | 1869 | 276 | 202-379 | 290 | 043 18| 8 | 2/2
Actinopharynx i i
Microbasic
. . 1591-29.89 | 2502 | 213 317-595 | 428 | 053 30|30 2/2
Exaiptasia p-amastigophore
diaphana o
Basitrich 82-1661 | 1226 | 207 | 161-325 | 243 | 042 4|7 22
. Microbasic 976-1836 | 1272 | 128 | 192-358 | 264 030 30|22 2/2
Filament p-amastigophore : : : : : : : :
Microbasic 1874 - 634 | 3165 | 1529 | 2.88-635 | 437 | M | 6 | 4 | 2/2
p-amastigophore
Basitrich 681-155 | 1142 | 168 | 172-379 | 268 050 |30 30 2/2
Microbasic
Column 954-1897 | 1638 | 161 | 206-522 | 423 & 050 30|28 2/2

p-amastigophore

Microbasic

. 10.93 - 15.98 13.90 115 2.84 - 4.78 410 033 126 26| 2/2
b-mastigophore

An Acad Bras Cienc (2022) 94(1) €20190862 8|17



JEFERSON DURAN-FUENTES et al.

Size

Fully expanded distal end up to 42.3 mm in
diameter, oral disc about 14 mm in diameter,
tentacles to 8.4-149 mm in length, column 24.4
mm in height and 21.4 mm in diameter, pedal
disc to 23.2 mm in diameter.

Natural history

Actinostella flosculifera lives attached to
buried rocks, in seagrass fields, between 0.1
to 5 m depths (Gonzalez-Mufioz et al. 2012,
2016). Abundant zooxanthellae are found in
the marginal ruff and tentacles. Haussermann
(2004) reported that marginal ruff remains fully
expanded during the day, allowing zooxanthellae
to capture sunlight, but during the night, the
tentacles remain expanded to capture food. In
the Atlantico Department was found at 0.4 m
depth, attached to rock surfaces.

Distribution

Along the entire Caribbean Sea, from Bermuda
to Brazil, including the southern Gulf of Mexico
(Gonzalez-Mufoz et al. 2012, 2013, 2016); it has
also been reported in the Canary Islands (Ocana
& den Hartog 2002) and the Gulf of Guinea
(Wirtz 2003). It has been previously reported in
the Colombian Caribbean in Santa Marta (Punta
Betin), Tayrona National Park (Concha Bay and
Nenguange) (Manjarrés 1978) and Rosario Island,
Cartagena (Manjarrés 1979) (Table 1), but this is
the first record from the Atlantico Department
at Puerto Velero (PV3) and Cafo Dulce beaches
(CD1).

Remarks

Besides A. flosculifera, the species A. radiata
(Duchassaing & Michelotti 1860) and A. variabilis
(Hargitt 1911) have also been recorded in the
Caribbean Sea (Gonzalez-Munoz et al. 2012).
Taxonomic information of A. radiata available is
incomplete and thus prevents proper taxonomic

SEA ANEMONES IN MARGINAL ENVIRONMENTS

comparisons with A. flosculifera. The specimens
described as Cradactis variabilis (= Actinostella
variabilis) by Hargitt (1911) actually belongs to
the species Lebrunia coralligens (Wilson, 1890)
(Gonzalez-Mufioz et al. 2012). In addition to the
cnidom of A. flosculifera reported by Gonzalez-
Mufioz et al. (2012), in the Colombian material
we found microbasic p-mastigophores in the
column and in the filaments of two specimens,
as well as spirocysts in the actinopharynx of one
specimen.

Genus Bunodosoma Verrill, 1899

Bunodosoma cavernatum (Bosc, 1802)

(Figs. 3a-q)

Examined material

Cano Dulce Beach (CD1): one specimen (UARC-
CNI 068), Puerto Velero Beach (PV3): three
specimens (UARC-CNI 063, 064, 067).

External anatomy

Oral disc smooth, olive-green with yellowish
radial stripes (Fig. 3d). Tentacles approximately
96 in number, hexamerously arranged in five
cycles, smooth, simple, conical, inner cycles
longer than outer ones, contractile. Tentacles
translucent, dark-blue, pale-brown or light-
yellow, often with orange or light-red spots both
partial (Figs. 3c and e) to total (Figs. 3a-b) on
the back of the tentacle in the first three cycles,
and pale-yellowish spots in the tentacles of the
fourth cycle (Figs. 3a, c-e). Margin with 48 rounded
marginal projections with acrorhagi (containing
basitrichs and holotrichs) (Figs. 3b-c). Column
cylindrical, densely covered with rounded dark
vesicles arranged in longitudinal rows. Pedal
disc well-developed (Fig. 3c). Column and pedal
disc pale-orange (Fig. 3c) to pale-brown (Fig. 3d).
Zooxanthellate.

Internal anatomy: See Gonzalez-Munoz et
al. (2013).
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Figure 3. Bunodosoma cavernatum (Bosc, 1802). a-b Live specimen in natural habitat. ¢ Lateral view of two

X308 .‘ o &
5 B2 . 2 B s

£
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different specimens. d Lateral view. e Oral view. f-q Cnidae. - tentacle: f basitrich g spirocyst; acrorhagi: h
basitrich i spirocyst j holotrich; column: k basitrich; actinopharynx: | small basitrich m basitrich n microbasic
p-mastigophore; filament: o small basitrich p microbasic p-mastigophore q microbasic b-mastigophore.
Abbreviations. —acr: acrorhagi, c: column, od: oral disc, pd: pedal disc, t: tentacle, vs: vesicles. Scale bars: c-e: 10

mm; f-q: 20 pm.

Cnidae: basitrichs, spirocysts, holotrichs,
microbasic b- and p-mastigophores (Figs. 3f-q;
Table 111).

Size

A fully expanded distal end to 54.5-56.9 mm
in diameter, oral disc to 331 mm in diameter,
tentacles to 7.3-17.5 mm in length, column to
19.4-39.5 mm in height and 20.4-22.9 mm in
diameter, pedal disc to 15.5-221 mm in diameter.

Natural history

Bunodosoma cavernatum lives attached to rocky
substrates at 0.5-7 m depth, in coral reefs, rocky
shores, and seagrass fields (Gonzalez-Mufioz et
al. 2013, 2016). In the Atlantico Department it
was found in the intertidal and subtidal zones,
between 0.1 to 1.5 m depth, attached on rocks or
metal sheets.

Distribution

Along the western Atlantic coast and the
Caribbean Sea, from North Carolina to Barbados
(Gonzalez-Murioz et al. 2013), and the Caroline
Islands, Micronesia (Bosc 1802). This is the
first record of B. cavernatum in the Colombian
Caribbean.

Remarks

Four valid species of genus Bunodosoma
have been reported in the Caribbean Sea.
Bunodosoma cavernatum and B. granuliferum
(Le Sueur, 1817) mainly differ in their column
color patterns, being beige, pale orange or
reddish in the former, while the column of B.
granuliferum presents a characteristic pattern
of alternating light and dark longitudinal bands.
The other two species, B. kuekenthali Pax, 1910
and B. sphaerulatum Durden, 1902, are currently
considered valid species (Fautin 2016), although
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the distinction between these two species and
B. cavernatum remains unclear and needs
further revision.

Bunodosoma granuliferum (Le Sueur, 1817)

(Figs. 4a-s)

Examined material: Puerto Velero Beach
(PV3): three specimens (UARC-CNI 061, 062, 069).

External anatomy

Oral disc smooth, flat, reddish-brown of
green. Tentacles approximately 96 in number,
hexamerously arranged in five cycles, smooth,
simple, inner cycles longer than outer ones,
contractile. Tentacles olive-green to green-
greyish or light-yellow, often with white spots
and flashes of purple or pink. Margin with 48
rounded marginal projections with acrorhagi
(containing basitrichs and holotrichs). Column
cylindrical, densely covered with rounded
vesicles arranged in 24 alternating dark and

SN N\A b
AL\ 3

Figure 4. Bunodosoma granuliferum (Le Sueur, 1817).

alives
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light longitudinal bands (dark bands with about
five rows of vesicles, light ones with about
three). Pedal disc well-developed, olive-green to
orange. Zooxanthellate.

Internal anatomy: See Gonzalez-Munoz et
al. (2012).

Cnidae: basitrichs, spirocysts, holotrichs,
microbasic b- and p-mastigophores (Figs. 4e-s;
Table II).

Size

Fully expanded distal end to 95.2 mm in diameter,
oral disc to 461 mm in diameter, tentacles to
16.4-20.4 mm in length, column to 401 mm in
height and 36.8 mm in diameter, pedal disc to
214 mm in diameter.

Natural history

Bunodosoma granuliferum lives attached to
rocky substrates between 0.5 and 6 m depth,

pecimen in natural habitat. b oral view. c lateral view. d

lateral view of the second specimen. e-s Cnidae. - tentacle: e basitrich f spirocyst; acrorhagi: g basitrich h spirocyst
i holotrich; column: j spirocyst k basitrich; actinopharynx: | spirocyst m basitrich n microbasic p-mastigophore;
filament: o small basitrich p basitrich g microbasic p-mastigophore s microbasic b-mastigophore. Abbreviations.
-c: column, od: oral disc, pd: pedal disc, t: tentacle, vs: vesicles. Scale bars: b-d: 10 mm; e-s: 20 pm.
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in coral reefs, rocky shores, and seagrasses
fields (Gonzalez-Mufioz et al. 2012, 2016). In
the Atlantico Department, it was found in the
intertidal and subtidal zones at depths between
0.5 and 1.5 m, attached on rocks or metal sheets.

Distribution

Along the entire Caribbean Sea, from Bermuda
to Barbados, including the southern Gulf of
Mexico (Gonzalez-Mufioz et al. 2012, 2013, 2015,
2016). It has been previously reported in the
Colombian Caribbean in San Andres, Providencia
and Santa Catalina Islands (Werding et al. 1981,
SIBM 2020), and Punta Betin and Nenguange
(Manjarrés 1977), but this is the first record of
B. granuliferum in the Atlantico Department at
Puerto Velero (PV1 and PV3) and Cano Dulce
beaches (CD1 and CD2).

SEA ANEMONES IN MARGINAL ENVIRONMENTS

Remarks

Bunodosoma granuliferum differs from B.
cavernatum by the column coloration pattern
of alternating pale and dark longitudinal bands.
Like Gonzalez-Mufioz et al. (2012), we found
spirocysts in the tentacles of the specimens
examined, but also in the acrorhagi, filaments
and actinopharynx. Holotrichs were observed
only in one of the two specimens examined.

Superfamily Metridioidea Carlgren, 1893

Family Aiptasiidae Carlgren, 1924

Genus Exaiptasia Grajales & Rodriguez, 2014

Exaiptasia diaphana (Rapp, 1829)

(Figs. 5 a-p)

Examined material: Puerto Velero Beach
(PV2), one juvenile specimen (UACR-CNI 065),
and two adult specimens (UARC-CNI 075).

Figure 5. Exaiptasia diaphana (Rapp, 1829). a live specimen in natural habitat. b lateral view. ¢ young anemone
on the adult column (b). d-p Cnidae. - tentacle: d basitrich e spirocyst f microbasic p-amastigophore; acontia:

g basitrich h large microbasic p-amastigophore; filament: i basitrich j large microbasic p-amastigophore k
microbasic p-amastigophore; actinopharynx: | basitrich m microbasic p-amastigophore; column: n basitrich o
microbasic p-amastigophore p microbasic b-mastigophore. Abbreviations. -ac: acontia, c: column, t: tentacle, pd:
pedal disc. Scale bars: b: 2 mm; ¢: 1 mm; d-g, i, k-p: 20 pm; h, j: 30 pm.
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External anatomy

Oral disc smooth, flat, brown or green. Tentacles
48 in number, hexamerously arranged in four
cycles, simple, smooth, inner cycles longer than
outer ones, contractile. Tentacles pale-orange to
greyish or light-yellow, often with white spots.
Column cylindrical, smooth, translucent light-
pink. Pedal disc well-developed, translucent
light-pink. White acontia protruding from
cinclides and the mouth (containing basitrichs
and large microbasic p-amastigophores).
Zooxanthellate.

Internal anatomy: See Gonzalez-Munoz et
al. (2012) and Grajales & Rodriguez (2014).

Cnidae: Basitrichs, spirocysts, microbasic
b-mastigophores and p-amastigophores (Figs.
4d-p; Table I11)

Size

Fully expanded distal end to 30.6-47.3 mm in
diameter, oral disc to 12.3-28.6 mm in diameter,
tentacles to 6.2-14.5 mm in length, column to 7.1-
15.01 mm in height and 16.8-27.9 mm in diameter,
pedal disc to 10.4-121 mm in diameter.

Natural history

Exaiptasia diaphanais a tropical and subtropical
shallow-water species, preferring calm and
protected waters, found between 0 to 5m depth
(Grajales & Rodriguez 2014). In the Atlantico
Department, it was observed at 0.5-2 m depth
covering artificial substrates as concrete, rope
and metal sheets, as well as on some corals,
sponges, and ascidians.

Distribution

Exaiptasia diaphana is a widespread species
recorded worldwide along the northwestern
Atlantic coast (Fautin 2013), Gulf of Mexico
(Gonzalez-Munoz et al. 2013), Caribbean Sea
(Gonzalez-Mufioz et al. 2012), the coast of Brazil
in the southwestern Atlantic Ocean (Zamponi et
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al. 1998, Farrapeira et al. 2007), Galapagos Islands
(Fautin et al. 2007), and Australia (Grajales &
Rodriguez 2014). Grajales & Rodriguez (2014)
extended the distribution of the species to the
Mediterranean Sea, western Africa, east and
west Pacific coasts, Japan, and Hawaii. This is
the first record of E. diaphana in the Colombian
Caribbean.

Remarks

This species was formerly known as Exaiptasia
pallida (Grajales & Rodriguez 2014), but according
to the ruling of the International Commission
on Zoological Nomenclature (ICZN), the epithet
diaphanaretains priority over pallidaand should
be used as the name for this species (ICZN 2017).
Criales (1984) mention E. diaphana (as Aiptasia
pallida) as one of the sea anemone hosts
species that could be found associated to the
cleaner shrimp Periclimenes pedersoni Chace,
1958. However, Criales (1984) did not include this
species in her list of sea anemones hosts found
in the Santa Marta region of Colombia (Criales
1984). Thus, it is our interpretation that Criales
(1984) did not observe this sea anemone species
in the 1984 study, and thus we here document
the first record of E. diaphana in the Colombian
Caribbean.

DISCUSSION

The new records of B. cavernatum and E.
diaphana increase to 21 the number of sea
anemone species for the Colombian Caribbean.
These are not all the species found in the area
but are those for which there are no unresolved
taxonomic problems. There are at least other
13 actiniarian species that have been reported
in the region but have been identified only
to genus (8), family (3), superfamily (1) or to
order (1) (Table 1). Barrios-Suarez et al. (2002)
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documented four corallimorpharians and eleven
actiniarians, including Alicia sp., Halcampactis
sp., and Phymanthus sp., as well as a member
of family Isophellidae (synonymized with family
Andvakiidae by Rodriguez et al. 2012), and a
member of superfamily Acontiaria (currently
within superfamily Metridioidea since Rodriguez
et al. 2014). Florez & Santodomingo (2010)
reported four species and one genus at a depths
of 200 to 500 m (Leipsiceras pollens (McMurrich,
1898), Amphianthus caribaeus (Verrill, 1899) (=
Amphianthus caribaea), Daontesia sp. Carlgren,
1942, Actinauge longicornis (Verrill, 1882) and
Monactis vestita (Gravier, 1918)). Gracia et al.
(2013) reported two morpho-species of the
genus Aiptasia on the La Guajira gas platform.
Recently, Duenas et al. (2019) reported Adamsia
sp. (synonymized with genus Paracalliactis
by Gusmao et al. 2019) and Phelliactis sp., as
well as members of families Hormathiidae
and Kadosactinidae, and another Actiniaria,
from deep-sea bottoms in the south-western
Colombian Caribbean.

The effect of the high turbidity and low
salinity rates onthe diversity of shallow-watersea
anemones is still unclear, but appears that some
species are able to tolerate stressful conditions.
For example, Pereira et al. (2003) reported the
species Anemonia sargassensis Hargitt, 1908
living on artificial substrates (breakwaters) at
Casa Caiada Beach (Brazil), with a density of 20
ind/m? water transparency between 1to 1.5 m,
suspended particulate material of 0.016 g/L,
and salinity between 34.3 to 36.6 ppm. Moreover,
Liu et al. (2015) used mesocosm experiments to
simulate environments with nutrient enrichment
(nitrate, phosphate and ammonium), high levels
of turbidity (10-15 NTU), sedimentation (0.11-0.27
g/L) and salinity of 33 ppm, and they found that
the sea anemone Mesactinia ganesis England,
1987 tolerated these conditions and was even
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able to attack corals as Acropora muricata
(Linnaeus, 1758), causing their death.

Inthe Atlantico Department, E. diaphana was
found in high densities (about 203 ind/m?) and
abundances ranging from 74 to 524 individuals,
covering artificial substrates. This could be
related to the diverse reproductive strategies
that E. diaphana exhibits, and the effects
of environmental conditions on its asexual
(pedal laceration) and sexual reproduction
(sexual plasticity and interclonal fertilization),
which allows it to successfully invade artificial
marine substrates (Schlesinger et al. 2010). On
the other hand, it has been suggested that a
combined effect of variables (i.e., short-term
sedimentation and nutrient enrichment) could
cause replacement of corals by anemones on
some studied coral reefs (Liu et al. 2015). In
such a case, reproduction strategies could
play an important role, due to the fact that
sea anemones tend to increase their asexual
reproduction rates under conditions of high
nutrient exposure (Liu et al. 2015).

Although our results suggest that these
species can tolerate or even benefit (e.g.,
E. diaphana) from the seemingly stressful
conditions of the Magdalena River discharges,
more studies are necessary to understand
the physiological processes involved in their
presence under these environments, as well
as to determine the current diversity of sea
anemones inhabiting the area.
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