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ABSTRACT

During a biodiversity expedition to the northern cays of the Archipelago of San Andrés, Old
Providence and Saint Catalina, we collected macroalgal samples along Quitasuefio Bank, a submerged
60 km-long coralline bank. This is the first phycological study on the bank. We present a preliminary
list of 76 macroalgae, including ten species of cyanobacteria. Fifteen of these taxa are new records for
Colombia, and an additional nine are new records for the Archipelago. With this preliminary study, we
increase the number of taxa in the macroalgal flora of this region of Colombia by 10.1%.
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RESUMEN

Notas sobre las algas marinas de la Reserva Internacional de Biosfera Seaflower, Caribe
colombiano V: primer estudio preliminar sobre la flora macroalgal del banco Quitasuefio. En el
marco de una expedicién cientifica a los cayos del norte del Archipiélago de San Andrés, Providencia
y Santa Catalina se colectaron muestras de macroalgas en el banco Quitasuefio, un banco coralino
sumergido de 60 km de longitud. Este es el primer estudio ficolégico del banco. Se presenta una lista
preliminar de 75 macroalgas, incluyendo 10 especies de cianobacterias. Quince de estas especies son
nuevos registros para Colombia, y nueve especies adicionales son nuevos registros para el archipiélago.
Con este estudio preliminar, se aumenta en 10.1% la biodiversidad de macroalgas de este departamento
de Colombia.

PALABRAS CLAVES: Biodiversidad, Colombia, Algas marinas, Nuevos registros, Quitasuefio.

Instituto de Investigaciones Marinas y Costeras 117

[



INTRODUCTION

The Archipelago of San Andrés, Old Providence and Saint Catalina
is one of the most pristine marine regions of the Caribbean (Friedlander et
al., 2003) and harbors a largely unexplored biodiversity (e.g. Albis-Salas and
Gavio, 2011; Ortiz and Gavio, 2012; Reyes-Gomez et al., 2013). It is situated
in the southwestern Caribbean Sea, off the continental shelf of Nicaragua, and
since 1822 has been part of the Republic of Colombia (Diaz et al., 1996). It
encompasses three inhabited islands and several cays, banks and atolls for a total
marine extension of almost 350,000 km?. In 2000 this region was declared the
International Biosphere Reserve Seaflower, and it is now the 10* largest marine
reserve in the world. The International Court of Justice in The Hague assigned
approximately 53.6% of the marine territory of the Archipelago to Nicaragua
(Bolafio and Acosta, 2013), in November 19" 2012, after an 11-year-long dispute,
leaving two of the three northern cays, Quitasuefio Bank and Roncador Bank,
to Colombia, surrounded by Nicaraguan waters (Figure 1). The ultimate fate of
the Reserve is uncertain because it cannot be predicted how those isolated cays
will be managed. Quitasueiio Reef (14° 28°N, 81° 07°W) (also called Queena
reef by the raizal population of the Archipelago), located about 70 km north of
Old Providence Island, is the largest reef complex of the Archipelago. The bank
is about 60 km long in a NNE direction and 10-20 km wide (Diaz ef al., 1996).
There is no emerged cay near the bank, although there is a lighthouse close to
the northern end of the bank. Despite the intense fishing activity historically
undertaken in the area, this bank has been the subject of little scientific
exploration, with its biodiversity not well known. Sanchez et al. (2005) reported
high coral cover in Quitasueflo, comparable to the best conserved coral habitats
in the Caribbean. To date, no phycological studies have been undertaken on this
bank. In September 2011, the Universidad Nacional de Colombia, sede Caribe,
Coralina, and the regional government unified efforts to undertake a scientific
exploration of the northern Cays, Quitasuefio, Serrana, and Roncador. We herein
present preliminary results of the macroalgal collection taken from Quitasuefio.

MATERIALS AND METHODS

Quitasueno is located 70 km north of Old Providence Island. With a
length of 60 km and a width of 10-20 km, it is the largest reef complex of the
Archipelago, with no conspicuous emerged area. The fore reef, where most of the
wave energy is discharged, extends for about 40 km in a north-south direction.
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The coral reef habitat is dominated by the corals Palythoa and Millepora, and
the coralline red alga Porolithon. Due to the shallow depth, the wrecks of several
boats still persist there. The reef is not continuous but presents deep and shallow
channels towards its center. In the reef lagoon, where water is calmer, the depth
is between 5-12 m, and there are abundant colonies of Montastrea (Diaz et al.,
1996).

All the specimens were collected by scuba diving, at depths ranging
from 1 to 30 m. The algae were collected by hand and preserved in a 4% formalin/
seawater solution. In the laboratory, algae were identified using an Olympus BX
51 compound light microscope and with appropriate reference books for species
identification (e.g. Littler and Littler, 2000; Komarek and Anagnostidis, 2005;
Dawes and Mathieson, 2008). Slide material was mounted in 50% glycerin,
after staining in a dilute, acidified aniline-blue solution. Voucher specimens
were deposited in the Herbarium of the Universidad Nacional de Colombia sede
Caribe (HIBSAI-UN).
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Figure 1. Map of the Archipelago limit after The Hague decision in 2012 and Quitasuefio reef.
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RESULTS AND DISCUSSION

We report a total of 75 species: 10 species of Cyanophyta, 35 Rhodophyta,
11 Phaeophyceae and 19 Chlorophyta (Table 1). The families with the highest species
number were Udoteaceae (9), Rhodomelaceae (8) and Dictyotaceae (8). The most
common species were Moorea producens, which was very abundant as an epiphyte on
other algae, Lobophora variegata, and Hydrolithon farinosum. Of these taxa, 9 species are
new records for the Archipelago and an additional 15 are new records for Colombia; 12%
of the taxa recorded in the present paper are new additions for the local marine flora, while
20% are new records for Colombia. With this preliminary study, we increase the marine
flora biodiversity of the archipelago by 10.1%. Diaz-Pulido and Bula-Meyer (1997)
reported a total of 171 taxa from the other atolls and cays of the Archipelago. Despite the
scarcity of studies, the marine flora of the Archipelago appears to be much richer than
previously recorded (Albis-Salas and Gavio, 2011; Ortiz and Gavio, 2012; Gavio et al.,
2013; Reyes-Gomez et al., 2013), and can be compared to other well studied Caribbean
reef complexes (Diaz-Pulido and Bula-Meyer, 1997). Particular attention should be given
to the cyanobacterial flora of the bank. Some of these species, such as Heteroleibleinia
epiphytica, Oxynema acuminatum, Phormidium crassior, and Oscillatoria meneghiniana,
are reported for the first time in the Caribbean Sea. Although molecular analysis is
necessary to determine any cryptic species, the specimens that we observed fit well the
morphological descriptions of the mentioned taxa. In the field, we observed extensive
mats covering all substrates, from sand to coral and macroalgae. The generic name
Moorea Engene et al. (2012) is a later homonym and thus illegitimate; because the two
previous uses of this name are not in current usage [the original one having been rejected],
Wynne (2013) has formally proposed that the name Moorea Engene ef al. be conserved.

We wish to recognize the var. laxa of Heterosiphonia crispella because
we see the taxonomic value of accepting Borgesen’s (1919) original arguments
for treating this infraspecific taxon as worth accepting because of the difference

Table 1. Species list of macroalgae found in Quitasuefio Bank. *denotes new records for the Archipelago,
*# denotes new records for Colombia.

TAXON EST 1 EST2 EST3 OBSERVATIONS

CYANOPHYCEAE
Rivulariaceae

Calothrix aeruginea Bornet &
Flahault

Oscillatoriaceae
Lyngbya confervoides Gomont X Epiphyte on Halimeda tuna
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Continuation, Table 1.

TAXON

EST 1

EST 2

EST 3

OBSERVATIONS

Moorea producens Engene et al.

Spirulina meneghiniana Zanardini ex

Gomont**

X

X

X

Very common

Phormidiaceae

Heteroleibleinia epiphytica Komarek

in Anagnostidis **
Oxynema acuminatum (Gomont)
Chatchawan et al. **

Phormidium cf. dimorphum
Lemmermann

Phormidium crassior (Behre)
Anagnostidis**

Symploca hydnoides Gomont**
Pseudoanabaenaceae

Leibleinia epiphytica (Hieronymus)
Compére**

Epiphyte on Lobophora
variegata

very abundant
very abundant

very abundant

Epiphyte on Halimeda tuna
and Dictyota bartayresiana

RHODOPHYCEAE

Stylonemataceae

Stylonema alsidii (Zanardini) K.M.
Drew

Colaconemataceae

Colaconema hallandicum (Kylin)
Afonso-Carillo, Sanson, Sangil &
Diaz-Villa

Corallinaceae

Amphiroa fragilissima (Linnaeus)
J.V. Lamouroux

Amphiroa rigida J.V. Lamouroux
Hydrolithon farinosum (J.V.
Lamouroux) Penrose & Y.M.
Chamberlain

Gelidiellaceae

Parviphycus setaceus (Fedmann)
Afonso-Carillo, Sanson, Sangil &
Diaz-Villa**

Galaxauraceae

Galaxaura rugosa (J. Ellis &
Solander) J. V. Lamouroux
Bonnemaisoniaceae
Asparagopsis taxiformis (Delile)
Trevisan®

Champiaceae

Champia sp.

Champia parvula var. prostrata L.G.
Williams**

Rhodymeniaceae

Botryocladia sp.

Q Instituto de Investigaciones Marinas y Costeras

Epiphyte on Halimeda tuna

Epiphyte on Halimeda tuna

Epiphyte on Valonia
ventricosa and Lobophora
variegata

"Falkenbergia" stage
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Continuation, Table 1.

TAXON EST 3 OBSERVATIONS
Coelothrix irregularis (Harvey)
Bgrgesen
Ceramiaceae
Centroceras gasparrinii (Meneghini)
Kiitzing
Centroceras sp.
Ceramium sp.
Gayliella transversalis (Collins &
Hervey) T.O. Cho et Fredericq**
Wrangeliaceae
Anotrichium tenue (C. Agardh)
Nageli
glrlz{jz‘iltr}ltgf globulifera Harvey ex o
Griffithsia schousboei Montagne in «
Webb
Wrangelia argus (Montagne) <
Montagne
Wrangelia bicuspidata Bgrgesen** X
Dasyaceae
Dasya rigidula (Kiitzing) «
Ardissone*
Dasya sp.1 Epiphy.te on Halimeda
goreaui
Dasya sp. 2
Heterosiphonia crispella var. laxa
(Bgrgesen) Wynne*
Delesseriaceae
Hypoglossum simulans M.J. Wynne,
LR. Price & D.L. Ballantine*
Nitophyllum adhaerens M.J.
Wynne**
Rhodomelaceae
Chondria baileyana (Montagne) Epiphyte on Halimeda
Harvey* goreaui
Chondria cnicophylla (Melvill in
Murray) De Toni
Chondria floridana (Collins) M.
Howe in W.R. Taylor**
Chondria leptacremon (Melvill in
Murray) De Toni
Lophocladia trichoclados (C. X

Agardh) F. Schmitz*

Neosiphonia tongatensis (Harvey in
Kiitzing) M.S. Kim et I. K. Lee**

Polysiphonia sp.
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Continuation, Table 1.

TAXON EST 1 EST2 EST3 OBSERVATIONS

Yuzurua poiteaui (J.V. Lamouroux)
Martin-Lescanne

PHAEOPHYCEAE
Dictyotaceae

Canistrocarpus cervicornis (Kiitzing)
De Paula & De Clerck

Dictyota bartayresiana J.V .
Lamouroux

Dictyota pulchella Hornig &
Schnetter

X X very abundant

X X very abundant

Dictyota sp. X

Dictyopteris delicatula J.V .

Lamouroux

Lobophora variegata (J.V.

Lamouroux) Womersly ex E.C. X X X very abundant

Oliveira

Padina sanctae-crucis Bgrgesen X Epiphyte 9 n Dictyota
bartayresiana

Stypopodium zonale (J.V.

Lamouroux) Papenfuss

Sargassaceae

Sargassum acinarium (Linnaeus)

Setchell*

Sargassum polyceratium var. ovatum

(Collins) W.R. Taylor

Turbinaria turbinata (Linnaeus)

Kuntze

CHLOROPHYCEAE
Ulvaceae

Ulva flexuosa subsp. paradoxa (C. Epiphyte on Avrainvillea
Agardh) M.J. Wynne asarifolia f. olivacea
Anadyomenaceae

Anadyomene saldanhae A.B. Joly &
E.C. Oliveira

Cladophoraceae
Chaetomorpha gracilis Kiitzing X
Chaetomorpha minima Collins &
Hervey

Cladophora albida (Nees)
Kiitzing**

X Epiphyte on Halimeda tuna

Cladophora laetevirens (Dillwyn)
Kiitzing

Valonia ventricosa J. Agardh X X
Caulerpaceae

Caulerpa cupressoides (Vahl) C.

Agardh x X
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Continuation, Table 1.

TAXON EST 1 EST2 EST3 OBSERVATIONS

Caulerpa racemosa (Forsskal) J.
Agardh

Caulerpa racemosa var. lamourouxii
(Turner) Weber-van Bosse™*

X

Udoteaceae

Avrainvillea asarifolia f. olivacea D.S
Littler & M.M. Littler

Halimeda goreaui W.R. Taylor X X epiphytized
Halimeda opuntia (Linnaeus) J.V. X

Lamouroux

Halimeda tuna (J.Ellis & Solander) X < e
J.V. Lamouroux

Penicillus capitatus Lamarck X X

Penicillus dumetosus (J.V.
Lamouroux) Blainville

Udotea caribaea D.S. Littler &
M.M. Littler

Udotea dixonii D.S. Littler & M.M.
Littler

Udotea luna D.S. Littler & M.M.
Littler

from the nominate variety in terms of the number of pericentral cells (4 vs. 5-6) and its
more slender and softer habit in contrast to the squarrose habit of var. crispella. Lipkin
and Silva (2002) did not recognize var. laxa because they regarded it as a “‘shaded-habitat
ecophene”. Rull Lluch (2002) observed var. laxa to grow rather deep and in sheltered
places and var. crispella to occur in exposed sites and near the surface. He also said that
they showed the same ecology on the Namibian coast and because they are “difficult to
distinguish”, he thought that they should be considered a single taxon. But others, such
as Schneider and Searles (1991) and Fernandez-Garcia et al. (2011), continue to accept
var. laxa.

Coral cover in Quitasuefio was rather low (Abril and Arango, 2012), especially
if compared to former studies (Sanchez et al., 2005), suggesting a deterioration of the
bank ecosystem. Considering that cyanobacteria are becoming increasingly prominent
in declining reefs, that they may actively inhibit coral recruitment (Chapry et al., 2012),
and that cyanobacterial mats may be toxic to scleractinian corals and are able to kill live
coral tissue (Titlyanov et al., 2007), the extensive mats observed in Quitasuefio may be
an indicator of coral demise. However, it is necessary to carry out monitoring studies to
establish the seasonality, distribution and extension of these cyanobacterial mats, in order
to understand better the ecosystem dynamics of this reef.
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