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ABSTRACT
Seagrass beds constitute one of the world’s most productive marine ecosystems and are a source of food and shelter for a wide variety 
of species. The largest extension of seagrass meadows in the Seaflower Biosphere Reserve (Seaflower BR) is found around the Caribbean 
islands of San Andrés, Old Providence, and Santa Catalina, with small patches around the cays Bolívar, Albuquerque, and Serranilla. 
Previous studies have reported the presence of seagrass beds in the Quitasueño Bank; however, they remain undescribed, without 
previous information about their extent and distribution within the coral complex.  In November 2021, during the Seaflower Plus 2021 
scientific expedition, extensive seagrass meadows were detected, and their distribution was determined through the interpretation of 
satellite images and analyses of information obtained in the field through rapid ecological assessments. It was determined that these 
meadows cover 619.7 ha, positioning Quitasueño as the second largest area in terms of seagrass coverage in the Seaflower BR after 
Old Providence and Santa Catalina islands. This new information increases the representativeness of the seagrass ecosystem within 
the National System of Protected Areas of Colombia and should be considered in future research and management efforts.
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RESUMEN
Los pastos marinos forman uno de los ecosistemas marinos más productivos del mundo y son fuente de alimento y refugio para 
una gran variedad de especies. La mayor extensión de las praderas de pastos marinos en la Reserva de Biosfera Seaflower (RB 
Seaflower), se encuentra alrededor de las islas San Andrés, Providencia y Santa Catalina, con pequeños parches alrededor de los 
cayos Bolívar, Albuquerque y Serranilla. Trabajos previos señalaron la presencia de pastos marinos en el Banco Quitasueño, sin 
embargo, permanecen sin describir y no hay información disponible sobre su extensión y distribución dentro del complejo coralino. 
En noviembre de 2021, durante la expedición científica Seaflower Plus 2021, se detectaron extensas praderas de pastos marinos, y se 
determinó su distribución mediante la interpretación de imágenes satelitales y el análisis de información obtenida en campo a través 
de evaluaciones ecológicas rápidas. Como resultado, se encontró que las praderas abarcan 619.7 ha, lo que posiciona a Quitasueño 
como la segunda área en cuanto a cobertura de pastos marinos en la RB Seaflower después de Providencia y Santa Catalina. Esta 
nueva información incrementa la representatividad del ecosistema de pastos marinos del Sistema Nacional de Áreas Protegidas de 
Colombia, y debe ser considerado en futuros esfuerzos de investigación y manejo del Banco Quitasueño.
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was often less than 12 %; macroalgae and bare sand also 
contributed to the benthic cover observed at each station. 
In these meadows, the stems of both seagrass species were 
seen frequently scattered and mingled, except for one 
site where some spatial segregation was apparent. In one 
station, meadows made up of S. filiforme and abundant 
mixed macroalgae were observed (Fig. 1).

Figure 1. Seagrass meadows identified in Quitasueño Bank. 
Meadow dominated by Syringodium filiforme (a); mixed meadow 
with scattered and mingled steams of Syringodium filiforme and 
Thalassia testudinum (b); mixed meadow with steams gathered by 
species of Syringodium filiforme and Thalassia testudinum (c); meadow 
of Syringodium filiforme with coenocytic macroalgae (d).

The method to build the seagrass cover map for 
Quitasueño included visual interpretation of SENTINEL-2 
images (ten satellite scenes acquired between December 
2020 to November 2021), supported by information on 
seabed coverage at 164 sites sampled in the expedition, and 
recent cartography of this coral area (available at: https://
areas-coralinas-de-colombia-invemar.hub.arcgis.com/).

 To assist with image interpretation, six coverage 
types were established based on field data and previous 
cartography: 1) seagrass; 2) coral bottoms; 3) rubble; 4) 
macroalgae meadows; 5) sand; and 6) coral rock. The study 
resulted in a map displaying 619.7 ha of seagrass cover, 
distributed across 107 patches ( = 6.3 ± 25 ha) that are 
clustered within five bank sectors (Fig. 2). The majority of 
seagrass patches, including the largest one (245.7 ha), are 
located in the south and center of Quitasueño, in a sector 
where the lagoon narrows (Fig. 2A). Nearly 2 km north from 
there, and continuing for 6.5 km in the same direction, 
six seagrass patches are distributed over the lagoon basin 
that borders the lagoon terrace, covering around 90.9 
ha ( = 15.1 ± 10 ha; Fig. 2B). In both sectors, seagrass 
meadows grow on sandy bottoms adjacent to shallow 
coral reefs, often with some sparse coral colonies, but also 
in bottoms exhibiting scattered reticulated coral patches 

Seagrasses, which are submerged flowering plants, play 
a pivotal ecological role in coastal ecosystems by forming 
extensive habitats with high biodiversity (Traganos et al., 
2018). Seagrass meadows provide various ecosystem 
services, such as nursery areas, shelter, and food for multiple 
species, some of which have commercial value. They also 
help prevent coastline erosion by collecting and fixing 
sediments and contribute to climate change mitigation by 
storing carbon (Green and Short, 2003; Unsworth et al., 
2008; Fourqurean et al., 2012).

In Colombia, seagrasses are only found in the Caribbean, 
and 97 % of them cover an area of approximately 64586 
ha, while the remaining 3 % (2033 ha; Gómez-López et al., 
2014) is located in the oceanic Archipelago of San Andrés, 
Old Providence and Santa Catalina, within the Seaflower BR 
(Fig. 2). The largest seagrass meadows in the archipelago 
are situated around the islands of Old Providence and Santa 
Catalina, covering an area of 1549 ha, and in San Andrés 
Island, covering an area of 399.5 ha (Gómez-López et al., 
2014). In addition, 85 ha of seagrasses are found in the 
Bolívar Cay, Albuquerque, and Serranilla atolls (Díaz et al., 
2003; IDEAM et al., 2007; INVEMAR-ANH, 2012). 

The Quitasueño Bank, also situated within the Seaflower 
BR, is located 77 km west of Serrana Bank and 76 km north 
of Old Providence and Santa Catalina Islands, the bank 
spans 101198 ha, measuring 63 km in length and extending 
for 23 km at its widest point, making it the largest coral area 
in Colombia (Millán and Garcia-Valencia, 2021). Despite 
its vast size and significance, only four published works 
provide information regarding the benthic habitats of this 
bank (Sánchez et al., 2005; Gavio et al., 2015; Millán and 
García-Valencia, 2021; Rivas et al., 2023); however, none 
provides information on the distribution and size of seagrass 
meadows within this reef complex, with the exception of a 
photograph and a brief mention by Sánchez et al. (2005). 

The Seaflower Plus scientific expedition in November 
2021, visited the Quitasueño bank to conduct an updated 
mapping of shallow ecosystems in the area (0-30 m) by 
studying the benthic community cover. At each sampling 
station, two researchers surveyed an area of approximately 
100 m2 and visually estimated the percentage of abiotic 
substrate cover (rock, sand, and rubble) and conspicuous 
functional or taxonomic groups. They identified scleractinian 
corals and seagrasses to the species level, using methods 
adapted from Díaz et al. (1995) and Garzón-Ferreira and 
Pinzón (1999).

In addition, the dominant substrate, and the most 
conspicuous organisms of the seascape were photographed. 
A total of 164 sampling stations were evaluated, and 
seagrass meadows were found in eight of them. The 
meadows were composed of manatee grass, Syringodium 
filiforme (Kützing) and turtle grass, Thalassia testudinum 
(Banks & Sol. ex K.D. Koenig) with variable shares. S. 
filiforme, was usually dominant with an average cover of 
around 70 %, whereas the contribution of T. testudinum, 
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dominated by Orbicella species. Those sectors include small 
seagrass patches growing on the lagoon’s terrace in-ground 
depressions surrounded by gravel, debris, and scattered 
coral colonies, some of which are located only 200 m from 
the reef crest (Fig. 2A and B). Between these two sectors, 
in a westbound direction and up to 8 km away from the 
reef crest, more than 20 small patches of seagrasses were 
dispersed throughout the area ( = 0.7 ± 1 ha) (Fig. 2C). 
In the north of the bank, four medium-sized ( = 6.2 ± 7 
ha) seagrass patches were found in the lagoon, in an area 
dominated by sparse corals and sand (Fig. 2D). Lastly, 
five seagrass patches were recognized in a sector on the 
leeward pre-reef terrace, very close to the southeast side of 
the lagoon basin ( = 66.6 ± 13 ha). The particularity of 
these patches is the presence of a mixed habitat made up 
of seagrasses and macroalgae growing at a depth of 20 m, 
which is uncommon for seagrasses in Colombia. Among the 
most conspicuous macroalgal species in those patches are 
Caulerpa spp., Halimeda spp., and Udotea spp., and among 
seagrasses, S. filiforme stands out for its abundance (Fig. 2E).

This is the first mapping effort of seagrass meadows in 
Quitasueño. Their extension ranks the locality as second in 
seagrass cover within the Seaflower BR, after the islands of 
Old Providence and Santa Catalina (1549 ha) and prior to 
San Andres Island (399.5 ha). This report adds 619.7 ha to 
the extension of the ecosystem in the Seaflower BR, which 

now extends up to 2653 ha. It is the third Marine Protected 
Area in Colombia with the highest seagrass cover after the 
Sawairu Regional Integrated Management District (21900 
ha) and Corales del Rosario y San Bernardo National 
Natural Park (3017 ha), which corresponds to an increase 
in the representation of this ecosystem within Colombia’s 
marine protected areas from 28.2 % (Invemar database) 
in 2021 to 29 %. Quitasueño not only stands out, among 
the northern Colombian cays, for its high coral abundance 
and sizable habitat diversity (Sánchez et al., 2005), but it 
is also the only remote and uninhabited reef complex in 
Colombia with large seagrass extensions, which increases 
the already high diversity of habitats present. The unveiling 
of the distribution and extension of seagrass meadows in 
Quitasueño is a starting point for future research addressing 
several emerging questions. For instance, are well-known 
threats, such as climate change and pollution, affecting its 
seagrass cover and extension? Since past expeditions did not 
report on these meadows, have they likely increased their 
extension in recent years? What is the genetic variability 
within their seagrass patches? How do the composition 
and cover of seagrass species vary within the complex? 
Which organisms are associated with seagrass meadows in 
Quitasueño?

In conclusion, the information on the extension and 
distribution of the seagrass meadows in Quitasueño Coral 
bank constitutes a tool to guide management and decision-
making processes. These data are contained in a cartographic 
layer freely available for viewing or downloading, from 2023 
onwards, on the “Atlas de Áreas Coralinas de Colombia” 
digital platform (Invemar – MinAmbiente, 2020), or by 
direct request to Invemar (http://www.invemar.org.co/web/
guest/acuerdo-de-acceso-uso-a-datos). 
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Figure 2. Spatial arrangement of seagrasses relative to the cover 
map (present report) and to the geomorphology map (Millán and 
Garcia-Valencia, 2021).

http://www.invemar.org.co/web/guest/acuerdo-de-acceso-uso-a-datos
http://www.invemar.org.co/web/guest/acuerdo-de-acceso-uso-a-datos


First report on the distribution and extension of seagrass meadows in quitasueño coral bank, Southwestern Caribbean

  Acta Biol Colomb, 29(1) 136 - 139 Enero - Abril 2024 –139

REFERENCES

Díaz, J., Barrios, L. and Gómez-López, D. (Eds.). (2003). 
Praderas de pastos marinos en Colombia: Estructura y 
distribución de un ecosistema estratégico. INVEMAR, 
Serie Publicaciones Especiales. 

Díaz, J., Garzón-Ferreira, J. and Zea, S. (1995). Los arrecifes 
coralinos de la Isla de San Andrés, (Colombia): Estado 
actual y perspectivas para su conservación. Academia 
Colombiana de Ciencias Exactas Físicas y Naturales. Colección 
Jorge Álvarez Lleras. 

Fourqurean, J. W., Duarte, C, M., Kennedy, H., Marbà, N., 
Holmer, M., Mateo, M. A., Apostolaki, E. T., Kendrick, 
G. A., Krause-Jensen, D., McGlathery, K. J. and Serrano, 
O. (2012). Seagrass ecosystems as a globally significant 
carbon stock. Nat. Geosci, 5(7):505-509.  https://doi.
org/10.1038/ngeo1477 

Garzón-Ferreira, J. and Pinzón, J. H. (1999). Evaluación 
rápida de estructura y salud de las formaciones coralinas 
de la Isla Malpelo (Pacífico Colombiano). Bull. Mar. 
Coast. Res, 28(1):137–154. https://doi.org/10.25268/
bimc.invemar.1999.28.0.324

Gavio, B., Cifuentes-Ossa, M. A. and Wynne, M. J. (2015). 
Notes on the marine algae of the International Biosphere 
Reserve Seaflower, Caribbean Colombia V: First study 
of the algal flora of Quitasueño Bank. Bull. Mar. Coast. 
Res, 44(1):117-126. https://doi.org/10.25268/bimc.
invemar.2015.44.1.23 

Gómez-López, D., Díaz, C., Galeano, E., Muñoz, L., Millán, 
S., Bolaños, J. and Garcia, C. (2014). Informe técnico 
Final Proyecto de Actualización cartográfica del atlas de 
pastos marinos de Colombia: Sectores Guajira, Punta 
San Bernardo y Chocó: Extensión y estado actual. PRY-
BEM-005-13 (convenio interadministrativo 2131068 FONADE 
- INVEMAR). Circulación restringida. Santa Marta.  

Green, E. and Short, F. (2003). World Atlas of Seagrasses. 
University of California Press: Berkeley, CA, USA. 

Instituto Geográfico Agustín Codazzi (IGAC), Instituto 
de Hidrología, Meteorología y Estudios Ambientales 
(IDEAM), Instituto Alexander von Humboldt (IAvH), 
Instituto de Investigaciones Marinas y Costeras (Invemar), 
Instituto Amazónico de Investigaciones Científicas 
(SINCHI), AND Instituto de investigaciones Ambientales 

del Pacífico (IIAP). (2007). Ecosistemas continentales, 
costeros y marinos de Colombia. Imprenta Nacional de 
Colombia.  

Instituto de Investigaciones Marinas y Costeras (INVEMAR)-
Agencia Nacional de Hidrocarburos (ANH). (2012). 
Línea base ambiental en el Área de Régimen Común 
Jamaica-Colombia como aporte al aprovechamiento 
sostenible de los recursos marinos compartidos. Informe 
Técnico Final INVEMAR-ANH. Santa Marta. 

Instituto de Investigaciones Marinas y Costeras (INVEMAR)-
Ministerio de Ambiente y Desarrollo sostenible 
(MINAMBIENTE). (2020). Atlas de Áreas coralinas de 
Colombia. https://areas-coralinas-de-colombia-invemar.
hub.arcgis.com

Millán, S. A. and García-Valencia, C. (2021). Delimitación 
ecológica de fondos someros para los atolones Serrana, 
Roncador y Quitasueño de la Reserva de la Biosfera 
Seaflower, Caribe colombiano. Bull. Mar. Coast. Res, 
50(1), 197-205. https://doi.org/10.25268/bimc.
invemar.2021.50.1.988 

Rivas, N., Gómez, C. E., Millán, S., Mejía-Quintero, K. and 
Chasqui, L. (2023). Coral reef degradation at an atoll 
of the Western Colombian Caribbean. PeerJ, 11:e15057 
https://doi.org/10.7717/peerj.15057 

Sánchez, J. A., Pizarro V., Acosta-de-Sánchez A. R., Castillo 
P. A., Herrón P., Martinez, J. C., Montoya, P. and Orozco, 
C. (2005). Evaluating coral reefs benthic communities 
in remote Caribbean atolls (Quitasueño, Serrana, and 
Roncador banks) to recommend marine-protected areas 
for the Seaflower Biosphere Reserve. Atoll. Res. Bull, 
531:1–65. https://doi.org/10.5479/si.00775630.531.1 

Traganos, D., Aggarwal, B., Poursanidis, D., Topouzelis, K., 
Chrysoulakis, N. and Reinartz, P. (2018). Towards global-
scale seagrass mapping and monitoring using Sentinel-2 
on Google Earth Engine: The case study of the Eegean 
and Ionian seas. Remote Sens, 10(8): 1227.  https://doi.
org/10.3390/rs10081227

Unsworth, R K. F., De Leon, P. S., Garrard, S. L., Jompa, 
J., Smith, D. J. and Bell, J. J. (2008). High connectivity 
of Indo-Pacific seagrass fish assemblages with mangrove 
and coral reef habitats. Mar. Ecol. Prog. Ser, 353:213–224. 
https://doi: 10.3354/meps07199 

https://doi.org/10.1038/ngeo1477
https://doi.org/10.1038/ngeo1477
https://doi.org/10.25268/bimc.invemar.1999.28.0.324
https://doi.org/10.25268/bimc.invemar.1999.28.0.324
https://doi.org/10.25268/bimc.invemar.2015.44.1.23
https://doi.org/10.25268/bimc.invemar.2015.44.1.23
https://areas-coralinas-de-colombia-invemar.hub.arcgis.com
https://areas-coralinas-de-colombia-invemar.hub.arcgis.com
https://doi.org/10.25268/bimc.invemar.2021.50.1.988
https://doi.org/10.25268/bimc.invemar.2021.50.1.988
https://doi.org/10.7717/peerj.15057
https://doi.org/10.5479/si.00775630.531.1
https://doi.org/10.3390/rs10081227
https://doi.org/10.3390/rs10081227

	_Hlk148110063
	Author’s_Response_to1
	_GoBack
	_Hlk148106509
	_Hlk148106509
	_Hlk69209926
	_Hlk79578029
	Translate
	_Hlk83292832
	Author’s_Response_to1
	_GoBack
	_Hlk148523276
	_Hlk148106457
	_Hlk148959777
	_Hlk148106509
	_Hlk148959915

	VERDE 55: 
	Botón 56: 
	VERDE 57: 


