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The lionfish Pterois volitans (Scorpaeniformes: Scorpaenidae) invades
soft-bottoms: evidence from survey data
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Abstract. The presence of the invasive fish Pterois volitans in soft-bottoms in the Colombian
Caribbean Sea is documented for the first time. Records obtained from demersal surveys and
shrimp trawling by-catch monitoring are given and the potential biological and ecological
consequences for soft-bottoms assemblages discussed.
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Resumen. El pez leon Pterois volitans (Scorpaeniformes: Scorpaenidae) invade los fondos
blandos: evidencia a partir de campaiias. Se documenta por vez primera la presencia del pez
invasor Pterois volitans en fondos blandos del Caribe Colombiano. Se aportan registros
provenientes de campafias demersales y de monitoreo de pesca acompafiante de arrastres
camaroneros en el Caribe Colombiano. Se discuten las implicaciones bioldgicas y ecologicas
potenciales para los ensamblajes de fondos blandos.
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The lionfish (Pterois volitans, Linnaeus,
1758), native to the Indo-Pacific, has invaded the
subtropical and tropical western Atlantic (Betancurt
et al. 2011), reaching as far south as to the
southeastern coast of Brazil (Ferreira et al. 2015). In
Colombian Caribbean waters, the lionfish has been
reported both from San Andres Islands archipelago
(Gonzélez et al. 2009) and from the mainland coast
in a variety of shallow water habitats including
mangrove (Arbeldez & Acero 2011), coralline
(Gonzdlez et al. 2009) and estuarine areas (Viloria &
Acero 2015). Due to its broad diet, rapid growth,
high fecundity and lack of local predators it has been
postulated as a new important factor of disturbance
to Caribbean ecosystems (Hixon et al. 2016 but see
Hackerott et al. 2017).

The perception of the lionfish as being a
shallow-water inhabitant in mostly collarine
environments is probably a consequence of the fact
that in the area invaded most records and research
come from depths reachable by divers as noticed by

Switzer et al. (2015). The lionfish, however, is
capable of occupying soft-bottoms at considerable
depths, both in its native range (Kulbicki et al. 2012)
and in the invaded range (Switzer et al. 2015). In
this work, the presence of lionfish in soft-bottoms in
the Colombian Caribbean continental shelf is
documented and the potential impact on the ecology
of demersal communities discussed.

Georeferenced records come from on board
monitoring of the shrimp trawl fleet in 2013 and
2014 and from fishery independent demersal surveys
in 2015 and 2016 performed along the continental
shelf of the Colombian Caribbean. Further details in
Rueda et al. (2016). Records and associated
environmental data are listed in Table I and
occurrences shown in Figure 1. Its distribution
encompasses the complete shelf. The lack of
occurrences in the central area are the consequence
of no hauls conducted there during the surveys.
General characteristics of the hauls where lionfish
were found, include: Mean depth is 59 m (range 14
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TABLE 1. Soft-bottom localities and associated environmental variables of the invasive fish Pterois volitans (the
lionfish) in the Colombian Caribbean continental shelf. Temperature, salinity and oxygen refer to the bottom (Rueda et

al. 2016)
Latitude Longitude Depth (m) Temperature (°C) Salinity (psu) Oxygen (ml/1) Year
9,27988 -76,16753 14 2013
9,02963 -76,42853 27 2014
8,66516 -77,29516 60 28,6 36,0 4,0 2015
8,77333 -77,16066 77 28,6 36,1 3,8 2015
9,24966 -76,39150 56 28,4 36,2 4,2 2015
9,02150 -76,53983 66 28,3 36,2 4,0 2015
9,83216 -76,15366 102 26,8 36,5 4,6 2015
12,30241 -72,00635 41 29,0 36,2 4,3 2016
12,25043 -72,33319 71 27,8 36,6 3,4 2016
12,18728 -72,41275 71 27,5 36,6 2,5 2016
12,08070 -72,47763 61 28,3 36,5 2,4 2016
12,15668 -72,49586 81 27,0 36,7 2,4 2016
12,01186 -72,56076 61 28,0 36,6 6,3 2016
12,02200 -72,74820 61 27,5 36,6 6,1 2016
11,89433 -72,75855 41 28,1 36,5 5,5 2016
11,84535 -72,88829 41 28,3 36,5 6,2 2016
11,78676 -73,09801 81 26,7 36,7 5,9 2016
11,68932 -73,10215 31 28,8 36,4 5,7 2016
11,49508 -73,23553 41 27,8 36,6 6,1 2016
11,44138 -73,37843 81 26,0 36,8 6,4 2016
11,38349 -73,44030 61 26,7 36,7 7,3 2016
11,34030 -73,43195 51 27,3 36,6 6,6 2016
11,34765 -73,58827 101 23,5 36,9 6,2 2016
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Figure 1. Colombian Caribbean georeferenced
occurrences of the lionfish (Pterois volitans) in soft-
bottoms. Data from demersal surveys and shrimp trawling
monitoring in years 2013 to 2016 (Rueda et al. 2016).

to 102 m), mean bottom temperature is 27.6 °C
(range 23.5 to 29.0 °C), mean bottom salinity is 36.5
psu (range 36.0 to 36.9 psu) and mean bottom
oxygen is 4.8 ml/l (range 2.4 to 7.3 ml/l) (Table I).
Notice that on the basis of 2896 occurrences in the
invaded range Reyes-Bonilla et al. (2014) found a
median depth occurrence of 21 m, a surface median
temperature of 26.9 °C, a surface median salinity of
35.9 psu and a median surface oxygen of 4.6 ml/l.

Reyes-Bonilla et al. (2014) depth results confirm the
assertion of bias in perceived depth occurrence of P.
volitans in the invaded area. The other
environmental variables are in proximity of
observations in the present note.

As for when it did invade there are no records
of P. volitans in Colombian Caribbean soft-bottoms
before 2013 (Garcia & Armenteras 2015), the year
when it was first found in trawling from the shrimp
fishery (Table I), whereas the first record in
mainland shallow coralline areas in Colombian
Caribbean dates back to 2009 (Gonzalez et al.
2009). Switzer et al. (2015) suggest that P. volitans
invaded from the depth into shallow waters in the
Eastern Gulf of Mexico. This does not seem to be
the case in the Colombian Caribbean. Rather, the
low incidence in 2013-2014 and the pattern of
subsequent spatial expansion suggest the contrary
for this area (Table II). In fact, in the course of four
years its incidence has increased several orders of
magnitude (Table II).

Species captured together with P. volitans in
trawls amount to 99 species of fishes plus several
invertebrate species. There is an estimate of 625
demersal soft-bottom fish species in the Colombian
Caribbean (Garcia 2018) and among them, a long
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TABLE II. Incidence of the invasive fish (Pteoris volitans) in soft-bottom hauls in the Colombian Caribbean Sea.
Occurrences refers to the number of times all species were captured and refers only to fishes (Rueda et al. 2016).

Year Hauls % in Hauls Occurrences % in Occurrences
2013 44 2.3 % (1in 44) 1029 0.1% (1 in 1029)
2014 17 59% (1in 17) 297 0.3 % (1 in 297)
2015 32 15.6% (5 in 32) 471 1.1 % (5in 471)
2016 52 30.8 % (16 in 52) 779 2.1 % (16 in 779)

list of sharks and rays (Garcia 2017). Thus, the
potential for interspecific interactions is very high.

It is an intriguing question whether the traits
described for P. volitans in the invaded range that
come from observations and research in shallow
coralline areas are valid for P. volitans in rather deep
soft-bottoms. Thus, Green et al. (2011) found that P,
volitans is more active eating in crepuscular times
(dawn and dusk) and inactive in the night (22 to 05
hours) in shallow Bahamian coral reefs. The lionfish
moves short distances and display high site fidelity
in rocky reefs (Bacheler et al. 2015). Scorpaenidae
in the Caribbean are not very voracious fishes with
the family consumption to biomass ratio (Q/B)
ranking down in a study of Caribbean fishes Q/B’s
including soft-bottom fishes (Garcia & Duarte
2002). P. volitans shows the caudal fin typical of the
family with an aspect ratio of approximately one,
indicative of the rather sedentary habits and hunting
strategy by ambushing prey. Most soft-bottom fish
in the dark would escape P. volitans, thus its impact
on soft-bottom communities as predator might not
be as significant as postulated for coral reefs at least
for fishes.

Two Loo estimates for P. volitans exist for the
Caribbean Sea. Farquhar (2016) reports 38.7 cm
total length (TL) in Bonaire and Pusack et al. (2016)
reports 32.2 TL in Caymans/Bahamas, but again for
coralline habitats. Garcia & Duarte (2006) reports
Loo values for 26 soft-bottom fish species in the
Colombian Caribbean. After calculating total lengths
from the original standard lengths in Garcia &
Duarte (2006, Table II) with factors provided in
FishBase (Froese & Pauly 2018), it turns out that all
these 26 fish species are bigger than halve the size of
P. volitans in Cayman/Bahamas and the same is true
for P. volitans in Bonaire with the exception of
Ctenosciaena gracilicirrhus with an estimated Loo of
18.2 cm TL. Considering that P. volitans eats fishes
of maximal around 44% of its length (Alvin &
Hixon 2008), most soft-bottom demersal fishes
would escape in size from P. volitans predation.

In terms of trophic position P. volitans is
regarded as a top predator (trophic position 4.2,
Arias-Gonzalez et al. 2011, supplementary material)

in a reef in Campeche Bank which is a natural
consequence of eating fish and not having predators.
Garcia & Contreras (2011), reports trophic positions
of 119 fish species, the bulk of them demersal soft-
bottom fishes. Of these as much as 40 species show
trophic positions equal or above 4.0 (Garcia &
Contreras 2011, Table I) which, again, suggests that
in soft-bottoms of Colombian continental Caribbean
Sea P. volitans is exposed to a variety of potential
predators and competitors.

In balance, P. volitans might not be as
successful in invaded soft-bottoms as it appears to
be in hard shallow bottoms. The fact remains,
however, that in a few years it has increased its
presence substantially in demersal hauls (Table II).
Might it be that shallow water P. volitans are the
sources of these invaders and that its presence in
deep soft-bottoms is sustained by a spillover effect
from those shallow populations?

Acknowledgments

The authors wish to thank AUNAP (Autoridad
Nacional de Acuicultura y Pesca) and INVEMAR
(Instituto de Investigaciones Marinas y Costeras)
from Colombia for putting at our disposal the data
used in this work (Agreements No 148-2015 and
196-2016).

References

Arbeléez, N. & Acero, A. 2011. Presencia del pez
ledn Pterois volitans (Linnaeus) en el manglar
de la Bahia de Chenge, Caribe colombiano.
Boletin de Investigaciones Marinas Yy
Costeras, 40(2): 431-435.

Arias-Gonzalez, J.E., Gonzalez-Gandara, C.,
Cabrera, JL. & Christensen, V. 2011.
Predicted impact of the invasive lionfish
Pterois volitans on the food web of a
Caribbean coral reef. Environmental
Research, 111: 917-925.

Bacheler, N.M., Whitfield, P.E., Muiloz, R.C.,
Harrison, B.B., Harms, C.A. & Buckel, C.A.
2015. Movement of invasive lionfish Pterois
volitans using telemetry: Importance of
controls to estimate and explain variable

Pan-American Journal of Aquatic Sciences (2018), 13(3): 211-215



214

detection probabilities. Marine
Progress Series, 527: 205-220.
Betancur, R., Hines, A., Acero, A., Orti, G., Wilbur,

Ecology

AE. & Freshwater, D.W. 2011.
Reconstructing the lionfish invasion: insights
into  Greater Caribbean Biogeography.

Journal of Biogeography, 38: 1281-1293.

Farquhar, S. 2016. Age and growth of invasive
lionfish: North Carolina, USA vs. Bonaire,
Dutch Caribbean. Proceedings of the 69th
Gulf and Caribbean Fisheries Institute, 1-6.

Ferreira, C.E.L., Luiz, O.J., Floeter, S.R., Lucena,
M.B., Barbosa, M.C., Rocha, C.R. & Rocha,
2015. First record of invasive lionfish (Pterois
volitans) for the Brazilian coast. PlosONE
10(4) €123002. doi:
10.1371/journal.pone.0123002.

Froese, R. & Pauly, D. 2018. World Wide Web
electronic  publication. ~www.fishbase.org,
version (02/2018).

Garcia, C.B & Duarte, L..O. 2002. Consumption to
biomass (Q/B) ratio and estimates of Q/B-
predictor parameters for Caribbean fishes.
NAGA, The ICLARM Quarterly, 25 (2):
19-31.

Garcia, C.B. & Duarte, L.O. 2006. Length-based
estimates of growth parameters and mortality
rates of fish populations of the Caribbean Sea.
Journal of Applied Ichthyology, 22: 193-
200.

Garcia, C.B. & Contreras, C.C. 2011. Trophic levels
of fish species of commercial importance in
the Colombian Caribbean. Revista de
Biologia Tropical, 59(3): 1195-1203.

Garcia, C.B. & Armenteras, D. 2015. Atlas de la
ictiofauna demersal de fondos blandos del
Caribe continental colombiano:
Aproximacibn a su  biodiversidad.
Universidad Nacional de Colombia, Bogota,
Colombia, 764 p.

Garcia, C.B. 2017. What do we know about soft-
bottom elasmobranch species richness in the
Colombian Caribbean and of its spatial
distribution?. Regional Studies in Marine
Science, 9: 62-68.

Garcia, C.B. 2018. Spatial richness patterns of soft-
bottom fish in the Colombian Caribbean
continental shelf and slope. Acta Biolédgica
Colombiana, 23(1): 59-65.

Gonzalez, J., Grijalba-Bendeck, M., Acero, A. &
Betancur, R. 2009. The invasive red lionfish,
Pterois volitans (Linnaeus 1758), in the

C. B. GARCIiA & M. RUEDA
southwestern  Caribbean  Sea.
Invasions, 4(3): 507-510.

Green, S.J., Akins, J.L. & Coté, I.M. 2011. Foraging
behavior and prey consumption in the Indo-
Pacific lionfish on Bahamian coral reefs.
Marine Ecology Progress Series, 433: 159-
167.

Hackerott, S., Valdivia, A., Cox, C.E., Silbiger, N.J.
& Bruno, J.F. 2017. Invasive lionfish has no
measurable effect on prey fish community
structure across the Belizian Barrier Reef.
PeerJ 5, e3270; DOI: 10.7717/peerj.3270.

Hixon, M.A., Green, S.J., Albins, M.A., Akins, J.L.
& Morris, J.A. 2016. Lionfish: a major marine
invasion. Marine Ecology Progress Series,
558: 161-165.

Kulbicki, M., Beets, J., Chabanet, P., Cure, K.,
Darling, E., Floeter, S.R., Galzin, R., Green,
A., Harmelin-Vivien, M., Hixon, M,
Letourneur, Y., Lison de Lomaq, T,
McClanahan, T., Mcllwain, J., MouTham, G.,
Myers, R., O’leary, J.K., Planes, S., Vigliola,
L & Wantiez, L. 2012. Distribution of the
Indo-Pacific lionfishes Pterois spp in their
native ranges: implications for the Atlantic
invasion. Marine Ecology Progress Series,
446: 189-205.

Pusack, T.J., Bekwitt, C.E., Cure, K. & Kindinger,
T.L. 2016. Invasive red lionfish (Pterois
volitans) grow faster in the Atlantic Ocean

Aquatic

than in their native Pacific range.
Environmental Biology of Fishes, 99: 571-
579.

Reyes-Bonilla, H., Petatdn-Ramirez, D., Melo-
Merino, S.M. &Pérez-Espafia, H. 2014.

Andlisis del nicho ecolégico y la distribucién
geografica del pez leén Pterois volitans/miles,
en el Atlantico occidental. Pp. 253-271. In:
Low-Pfeng, A.M., Quijén, P.A. & Recagno
E.M.P. (Eds.), Especies invasoras acuaticas:
casos de estudio en ecosistemas de México.
SEMARNAT-INECC-UPEI. Mexico DF,
Mexico, 643 p.

Rueda, M., Rodriguez, A., Gémez-Leon, J., Viloria,
E., Viafla, J., Girén, A., Garcés-Ordoéniez, O.,
Rios-Marmol, M., Martinez, M., Vivas—
Aguas, L., Rodriguez-Rodriguez, J. & Prato-
Valderrama J. 2016. Capitulo III: Causas y
tensores del cambio en los ecosistemas
marinos y Costeros y Sus  Servicios:
indicadores de presion. Pp. 70-128. In:
INVEMAR Informe del estado de los
ambientes y recursos marinos y costeros en

Pan-American Journal of Aquatic Sciences (2018), 13(3): 211-215



The lionfish in soft-bottoms 215

Colombia: Afio 2015. Serie de Publicaciones Viloria, E.A. & Acero, A. 2015. Aparicién del pez
Periodicas 3, 186 p. lebn  Pterois  volitans  (Actinopterigii:
Switzer, T.S., Tremain, D.M., Keenan, S.F., Stafford, Scorpaenidae), en la Ciénaga Grande de Santa

C.J. Parks, S.L. & McMichael R.H. 2015.
Temporal and spatial dynamics of the lionfish
invasion in the Eastern Gulf of Mexico:
Perspectives from a broadscale trawl survey.
Marine and Coastal Fisheries, 7: 1-8.

Marta: caida del dltimo reducto. Boletin de
Investigaciones Marinas y Costeras, 44(2):
391-394.

Received: July 2018
Accepted: August 2018
Published: December 2018

Pan-American Journal of Aquatic Sciences (2018), 13(3): 211-215



