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Geographic patterns of  Colombian Caribbean deep 

demersal fish species richness  

OBJECTIVE: We compiled georeferenced records of deep demer-

sal fishes from the Colombian Caribbean Sea in order to assess the 

level of survey coverage and geographic completeness of species 

richness inventories. 

Camilo B. García, Jorge Mario Gamboa, Departamento de Biología, Universidad Nacional de Colombia 

MATERIALS AND METHODS: Georeferenced records of de-
mersal deep fishes (> 200 m) were obtained from Polanco (2015), 
García and Armenteras (2015, see sources cited), García (2017), 
Acero et al. (2018), Polanco et al. (2019) and the Global Biodiver-
sity Information Facility (GBIF 2020). A database was construct-
ed with the software ModestR (García-Rosello et al. 2013). The 
study area, i.e. the Colombian Caribbean EEZ, was divided into 
spatial cells of size 15 minutes (circa 28 km) by 15 minutes. In 
order to conduct a search of well and poorly surveyed cells we 
used the module KnowBR (Lobo et al. 2018; Guisande and Lobo 
2019) of the application RWizard (Guisande 2014) designed for 
such task. 

RESULT 1: A total of 362 species and 6211 records are the basis of 
the analysis. Sampling effort is uneven. Taking into account that 
the cells depicted are the ones with at least one record, it follows 
that most of the study area had never been visited. The Colombi-
an Caribbean EEZ below 200 m amounts to circa 385000 km2 
while the added cell area is 65072 km2, so around 83% of the 
deep sea bottom has never been visited. 

RESULT 2 Observed richness closely followed the distribution 

pattern of records in cells with a correlation of 0.9 (Pearson in-

dex, p < 0.001). The Darien area is added as harboring a high 

number of demersal fish species  

RESULT 3: Completeness ranged from 6.9 % to 76.9 % 

in cells with 75.9 % of them (41 out of 54 informative 

cells) showing completeness above 50%; but notice that 

no cell reached 100 % completeness.  

RESULT 4: No cell attains the status of “high quality 

survey”; but most cells were labeled as “fair quality 

survey” cells with a number of interspersed “poor quali-

ty survey” cells.  

CONCLUSION: The scarceness of samples in depths be-

yond 1000 m clearly points to the need of increased survey 

efforts, including for those unexplored areas as well as 

renewed survey efforts in areas visited in the past, as even 

the upper slope that has received most records is at best 

“fairly-sampled” according to the criteria here and at our 

spatial scale. Nevertheless, this study reveals a rich deep 

sea fish fauna taking into account that the 362 species in 

our database are a lower limit of species richness. In view 

of the results it is probably risky to postulate areas for con-

servation purposes. Observed richness, however, suggests 

continental slope areas adjacent to the Gulf of Salamanca, 

the Rosario Island archipelago, slope areas to the north of 

the Guajira Peninsula and Darien as locations of accumu-

lation of species. As derived from this assessment, much 

work remains to be done if we are to protect deep sea fish 

diversity from threats like deep sea fishing and offshore 

developments for oil and natural gas. 

REFERENCES: 

Acero A, Tavera JJ, Polanco A, Bolaños-Cubillos N. 2019. Fish Biodiversity in Three Northern Islands of the Seaflower Biosphere 
Reserve (Colombian Caribbean). Front Mar Sci. 6: 113. https://doi.org/10.3389/fmars.2019.00113 

García CB,  Armenteras D. 2015. Atlas de la ictiofauna demersal de fondos blandos del Caribe continental colombiano: Aproxi-
mación a su biodiversidad. Bogotá, Colombia: Universidad Nacional de Colombia, Publicaciones Facultad de Ciencias, 765 p. 

García CB. 2017. Presence and distribution of Chimaeriformes in the Colombian Caribbean Sea. Pan-Am J Aquat Sci. 12(1): 85-88 

García-Roselló E, Guisande C, Gonzáles-Dacosta J, Heine J, Pelayo-Villamil P, Manjarrés-Hernández A, Vaamonde A, Granado-
Lorencio C. 2013. ModestR: A software tool for managing and analyzing species distribution map databases. Ecography 36: 1202–
1207. https://doi.org/10.1111/j.1600-0587.2013.00374.x. 

GBIF.org 2020-. GBIF Home Page. [accessed 2020 Jun]. https://www.gbif.org. 

Guisande C, Heine J, González-DaCosta J, García-Roselló E. 2014. RWizard Software. http://www.ipez.es/RWizard. University of 
Vigo. Vigo, Spain. 

Guisande C, Lobo JM. 2019. Discriminating well surveyed spatial units from exhaustive biodiversity databases. R package version. 
2.0. https://cran.r-project.org/web/packages/KnowBR 

Lobo JM, Hortal J, Yelab JL, Millán A, Sánchez-Fernández D, García-Roselló E, González-Dacosta J, Heinee J, González-Vilas L, 
Guisande C. 2018. KnowBR: An application to map the geographical variation of survey effort and identify well -surveyed areas 
from biodiversity databases. Ecol Indic. 91: 241–248. https://doi.org/10.1016/j.ecolind.2018.03.077 

Polanco A, Acero A, Garrido M. 2010. Aportes a la biodiversidad íctica del Caribe colombiano. In: INVEMAR, editores. Biodiver-
sidad del margen continental del Caribe colombiano. Serie de Publicaciones Especiales, Invemar 20. p. 318-353.  

Polanco A. 2015. Dynamics of the continental slope demersal fish community in the Colombian Caribbean – Deep-sea research in 
the Caribbean. [PhD Thesis]. Justus-Liebig University Giessen/Universidad Nacional de Colombia, Giessen, Alemania, Bogotá, 
Colombia, 192 p.  

 

View publication statsView publication stats

https://doi.org/10.1111/j.1600-0587.2013.00374.x
http://www.ipez.es/RWizard
https://www.researchgate.net/publication/345734024

