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 14 
A probable spawning-associated aggregation of black grouper Mycteroperca 15 

bonaci was observed on the leeward side of the Old Providence atoll, Seaflower 16 

Biosphere Reserve, Colombia.  Courtship behaviours previously reported for other 17 

grouper species, including males pursuing females, nuzzling and bumping of the 18 

anal area, and “burst rise”, were observed and described, as was a “white-head” 19 

spawning colour phase.  These results help fill the gap in published information on 20 

black grouper reproductive behaviour, providing information that can aid in the 21 

identification of spawning sites and the subsequent development of improved 22 

management and conservation strategies for this species. 23 
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Groupers (family Serranidae, subfamily Epinephelinae) are widely distributed in 27 

the world’s oceans and on tropical coral reefs (Heemstra and Randall, 1993), 28 

where they are targeted by commercial, recreational, and artisanal fisheries. 29 

Groupers are particularly vulnerable to overfishing partially because of their slow 30 
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maturation, typical hermaphroditism, and tendency to form predictable, ephemeral 31 

and spatially discrete fish spawning aggregations (FSAs) (Coleman et al., 1999; 32 

Huntsman et al., 1999), defined as “a grouping of a single species of reef fish that 33 

has gathered together in greater densities than normal with the specific purpose of 34 

reproducing” (Domeier and Colin, 1997).  Fishing pressure on FSAs resulting in 35 

the depletion of aggregations and the overfishing of stocks has been documented 36 

for multiple coral reef-associated grouper species (Sala et al. 2001; Rhodes and 37 

Sadovy, 2002; Matos-Caraballo et al., 2006a and b; Aguilar-Perera, 2007), 38 

resulting in increasing efforts by management agencies to protect spawning 39 

aggregations through temporal or spatial closures (e.g. Nemeth, 2005; Semmens et 40 

al., 2005; Matos-Caraballo et al., 2006a).  For species whose FSA locations are 41 

unknown to managers, the identification of FSA sites, which can be facilitated by 42 

the identification of spawning-associated colouration and behaviour, is a critical 43 

first step for improved management capability.  Effective management and 44 

conservation of groupers therefore requires understanding their spawning 45 

strategies and behaviour (Morris et al., 2000; White et al., 2002). 46 

 47 

In the tropical Atlantic Ocean, spawning aggregations and behaviours (including 48 

multiple distinct spawning colourations) have been described for large grouper 49 

species such as the Nassau grouper Epinephelus striatus and the tiger grouper 50 

Mycteroperca tigris (Colin, 1992; Sadovy et al., 1994).  Little is known about the 51 

reproductive behaviour of the black grouper Mycteroperca bonaci, a large 52 

(maximum size 150 cm total length (LT)), normally solitary, fishery targeted, reef-53 

associated species that ranges from Bermuda and Massachusetts, USA to southern 54 

Brazil, including the southern Gulf of Mexico and the Caribbean (Froese and 55 
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Pauly, 2008). Black groupers are protogynous hermaphrodites (Crabtree and 56 

Bullock, 1998) that spawn primarily in the winter and spring (Crabtree and 57 

Bullock, 1998; Brulé et al., 2003), most likely via FSAs associated with full 58 

moons (Fine, 1990; Eklund et al., 1999). However, there are only two published 59 

observations of spawning or likely spawning aggregations of black groupers 60 

(Eklund et al., 1999 for one site in the Florida Keys, USA; and Paz and Sedberry, 61 

in press for multiple sites in Belize), and only one containing detailed 62 

observations of aggregation characteristics and courtship and spawning 63 

behaviours (Paz and Sedberry, in press). The purpose of this communication is to 64 

describe a suspected black grouper FSA near a West Caribbean remote atoll, as 65 

well as associated courtship behaviours and colouration. 66 

 67 

Exploratory dives were conducted on 28 February 2005, four days after the full 68 

moon, on the leeward side of the Old Providence atoll, Seaflower Biosphere 69 

Reserve, Colombia (Figure 1).  A team of four scuba divers took photographs and 70 

video and recorded descriptive and behavioural observations associated with a 71 

small aggregation of black grouper. 72 

 73 

A small aggregation of groupers (15 total, ~ 7.5 per 100m2) was observed at a 74 

shelf edge site (depth 40 m) characterised by strong upwelling and a current (0.25 75 

kts) pushing seaward from the shelf.  Bottom water temperature was 20.5°C.  76 

Aggregated groupers were also seen over the shelf edge beyond the depths 77 

reachable by the divers (~ 40 m depth); abundances occurring below the visual 78 

range of the divers are unknown. The aggregation site characteristics (e.g., depth, 79 

reef substrate and relief) were consistent with those described by Eklund et al. 80 
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(2000) and Paz and Sedberry (in press).  Several other species were also 81 

aggregated at the site and were observed exhibiting apparent spawning 82 

behaviours, including tiger grouper, black durgeon Melichthys niger and creole 83 

wrasse (Clepticus parrae). 84 

 85 

Black groupers within the aggregation repeatedly pursued each other closely, 86 

potentially indicative of aggression or courtship (Sluka, 2001; Whalen et al., 2004; 87 

Erisman and Allen, 2006; Paz and Sedberry, in press).  At approximately 0800 88 

hours (~1 hour 15 minutes after sunrise and 45 minutes after high tide), two 89 

individuals of ~ 100 cm standard length swam as a pair in the water column, away 90 

from the shelf edge, at a depth of 31m. The pair circled each other approximately 91 

15 m off the bottom for ~ one minute, finally separating and swimming away 92 

from each other. One of the “circling” individuals exhibited homogeneous, “dark 93 

phase” colouration (Paz and Sedberry, in press), which is exhibited both during 94 

and outside reproductive periods and is not specifically related to spawning (pers. 95 

obs. and Paz and Sedberry, in press).  The other individual had atypical 96 

colouration, with white lines radiating from the head onto a much darker body, a 97 

dark bar along the posterior edge of the caudal fin, and a white caudal area 98 

adjacent to the dark caudal bar (Figure 2 and 3). This atypical, “white-head” 99 

colouration of the second individual is courtship or spawning colouration, 100 

analogous to the yellow head with radiating lines/dark body colouration of tiger 101 

grouper (Sadovy et al., 1994), and has been shown to occur only in males during 102 

spawning periods (Paz and Sedberry, in press).  Similar colouration has also been 103 

observed in suspected spawning aggregations of black groupers in the Cayman 104 

Islands (P. Bush, unpublished).   105 
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 106 

Two additional instances of circling behaviour by one dark-phase and one white-107 

head individual were observed between 1640 hours and 1705 hours (sunset was at 108 

1835 hours); one pair was 1-2m off the bottom; the other pair was less than 1m off 109 

the bottom.  In both cases the larger individual exhibited white-head colouration.  110 

Another pair of black groupers was observed exhibiting circling behaviour 111 

between 1745 hours and 1810 hours at the shelf edge, near a promontory at 28m 112 

depth. Again, the larger grouper (110cm standard length (LS)) exhibited white-113 

head colouration and the smaller individual (85cm LS) exhibited dark-phase 114 

colouration. The two swam directly upwards, rapidly and in tandem, from 20m to 115 

5m depth and then swam back to the bottom.  The larger grouper then nuzzled the 116 

smaller one in the anal area, similar to courtship behaviour described by Paz and 117 

Sedberry (in press) and to the pre-spawning “rubbing” and “bumping” behaviours 118 

described by Erisman and Allen (2006) for the serranid kelp bass Paralabrax 119 

clathratus, after which the two exhibited circling behaviour, nose to tail.  The 120 

larger fish then repeated the rubbing / bumping behaviour, then swam straight 121 

upwards at a steady, rapid speed, head towards the surface, for 3m, akin to the 122 

“burst rise” behaviour described by Sala et al. (2003) for Nassau grouper.  The 123 

larger fish then ceased movement, coming to a complete standstill, and slowly 124 

drifted downwards, motionless.  125 

 126 

The similarity of the behaviours and spawning colouration of the aggregating 127 

groupers described here to those reported from spawning aggregations in Belize 128 

(Paz and Sedberry in press) and, from a behavioural standpoint, to individuals in 129 

FSAs of other grouper species elsewhere (Sala et al., 2003; Erisman and Allen, 130 

2006), indicate that observance of these behaviours and white-head colouration 131 
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should be useful in identifying spawning locations for black grouper.  Although 132 

aggregated, no group-spawning behaviours were observed, adding further 133 

indication that black groupers may be pair spawners as opposed to or in addition 134 

to the group spawning behaviour exhibited by other grouper species (Donaldson, 135 

1995; Whalen et al., 2004; Paz and Sedberry, in press).   136 

 137 

In summary, the observations reported here help fill the gap in the published 138 

information on black grouper reproductive behaviour, providing information that 139 

can aid in the identification of spawning sites and the subsequent development of 140 

improved management and conservation strategies for this species (Morris et al., 141 

2000; Graham et al., 2007). 142 

 143 

 144 

 145 

We give thanks to Sean Cimilluca, Bob Glazer, David McClellan, Natalia Zurcher, Fanny Howard, 146 

Nicasio Howard, Santiago Posada, Felipe Cabeza, and Harvey Robinson for field and logistical 147 

support, Jack Javech for image formatting, and Jim Bohnsack and David Die for reviewing earlier 148 

versions of this manuscript. This research was supported by funding from the NOAA Coral Reef 149 

Conservation Program, NOAA Southeast Fisheries Science Center, and CORALINA.  150 

151 



7 

 152 

Aguilar-Perera, A. (2007). Disappearance of a Nassau grouper spawning 153 

aggregation off the southern Mexican Caribbean coast. Marine Ecology 154 

Progress Series 327, 289-296. 155 

Brule, T., Renan, X., Colas-Marrufo, T., Hauyon, Y., Tuz-Sulub, A. N. & 156 

Deniel, C. (2003). Reproduction in the protogynous black grouper 157 

(Mycteroperca bonaci (Poey)) from the southern Gulf of Mexico. Fishery 158 

Bulletin 101, 463-475. 159 

Coleman, F.C., Koenig, C.C., Eklund, A.M., & Grimes, C.B. (1999). 160 

Management and conservation of temperate reef fishes in the grouper-161 

snapper complex of the Southeastern United States.  In: Music J.A. (ed.) 162 

Life in the Slow Lane. American Fisheries Society Symposium 23, 233-242 163 

Colin, P. L. (1992). Reproduction of the Nassau Grouper, Epinephelus-164 

Striatus (Pisces, Serranidae) and Its Relationship to Environmental-165 

Conditions. Environmental Biology of Fishes 34, 357-377. 166 

Crabtree, R. E. & Bullock, L. H. (1998). Age, growth, and reproduction of 167 

black grouper, Mycteroperca bonaci, in Florida waters. Fishery Bulletin 96, 168 

735-753. 169 

Domeier, M. L. & Colin, P. L. (1997). Tropical reef fish spawning 170 

aggregations: Defined and reviewed. Bulletin of Marine Science 60, 698-171 

726. 172 

Donaldson, T. J. (1995). Courtship and Spawning Behavior of the Pygmy 173 

Grouper, Cephalopholis-Spiloparaea (Serranidae, Epinephelinae), with 174 

Notes on C-Argus and C-Urodeta. Environmental Biology of Fishes 43, 175 

363-370. 176 

Eklund, A. M., McClellan, D. B. & Harper, D. E. (2000). Black grouper 177 



8 

aggregations in relation to protected areas within the Florida Keys National 178 

Marine Sanctuary. Bulletin of Marine Science 66, 721-728. 179 

Erisman, B. E. & Allen, L. G. (2006). Reproductive behaviour of a 180 

temperate serranid fish, Paralabrax clathratus(Girard), from Santa Catalina 181 

Island, California, USA. Journal of Fish Biology 68, 157-184. 182 

Fine, J.C. (1990). Groupers in love: spawning aggregations of Nassau 183 

groupers in the Honduras. Sea Frontiers 36, 42-45 184 

Froese, R. & Pauly, D. (eds) (2008). FishBase www.fishbase.org 185 

Accessed March 2008 186 

Graham, R.T., Carcamo, R., Rhodes, K.L., Roberts, C.M., & Requena, N. 187 

(2007). Historical and contemporary evidence of a mutton snapper 188 

(Lutjanus analis Cuvier, 1828) spawning aggregation fishery in decline.  189 

Coral Reefs online first publication.   190 

Heemstra, P.C. & Randall, J.E. (FAO). (1993). Species catalogue. 191 

Groupers of the world (family Serranidae, subfamily Epinephelinae). An 192 

annoted and illustrated catalogue of the grouper, rockcod, hind, coral 193 

grouper and lyretail species known to date. FAO Fisheries Synopsis 125, 194 

FAO, Rome 195 

Huntsman, G.R., Potts, J., Mays, R.W. & Vaugn, D.  (1999). Groupers 196 

(Serranidae, Epinephelinae): endangered apex predators of reef 197 

communities.  In: Music JA (ed) Life in the slow lane American Fisheries 198 

Society Symposium 23, 217-231 199 

Matos-Caraballo, D., Cartagena-Paddock, M. & Pena-Alvarado, A.N. 200 

(2006a).  Portrait of the fishery of red hind, Epinephelus guttatus, in Puerto 201 

Rico during 1988-2001.  Proceedings of the Gulf and Caribbean Fisheries 202 

Institute 57, 343-356 203 



9 

Matos-Caraballo, D., Posada, J. M. & Luckhurst, B. E. (2006b). Fishery-204 

dependent evaluation of a spawning aggregation of tiger grouper 205 

(Mycteroperca tigris) at Vieques Island, Puerto Rico. Bulletin of Marine 206 

Science 79, 1-16. 207 

Morris, A. V., Roberts, C. M. & Hawkins, J. P. (2000). The threatened 208 

status of groupers (Epinephelinae). Biodiversity and Conservation 9, 919-209 

942. 210 

Nemeth, R. S. (2005). Population characteristics of a recovering US Virgin 211 

Islands red hind spawning aggregation following protection. Marine 212 

Ecology-Progress Series 286, 81-97. 213 

Paz, G. and Sedberry, G.R. (in press) Identifying Black Grouper 214 

(Mycteroperca bonaci) Spawning Aggregations off Belize: Conservation 215 

and Management. Proceedings of the 60th Gulf and Caribbean Fisheries 216 

Institute Symposium. Punta Cana, Dominican Republic. 217 

Rhodes, K. L. & Sadovy, Y. (2002). Reproduction in the camouflage 218 

grouper (Pisces : Serranidae) in Pohnpei, federated states of Micronesia. 219 

Bulletin of Marine Science 70, 851-869. 220 

Sadovy, Y., Colin, P. L. & Domeier, M. L. (1994). Aggregation and 221 

Spawning in the Tiger Grouper, Mycteroperca-Tigris (Pisces, Serranidae). 222 

Copeia, 511-516. 223 

Sala, E., Ballesteros, E. & Starr, R. M. (2001). Rapid decline of Nassau 224 

grouper spawning aggregations in Belize: Fishery management and 225 

conservation needs. Fisheries 26, 23-30. 226 

Sala, E., Aburto-Oropeza, O., Paredes, G. & Thompson, G. (2003). 227 

Spawning aggregations and reproductive behavior of reef fishes in the 228 

Gulf of California. Bulletin of Marine Science 72, 103-121. 229 



10 

Semmens, B.X., Luke, K.E., Bush, P.G., Pattengil-Semmens, C., Johnson, 230 

B., McCoy, C. & Heppell, S. (2005). Investigating the reproductive 231 

migration and spatial ecology of Nassau grouper (Epinephelus striatus) on 232 

Little Cayman Island using acoustic tags – An Overview. Proceedings of 233 

the 56th Gulf and Caribbean Fisheries Institute Meeting. Tortola, BVI. 234 

Sluka, R.D. (2001). Grouper and Napoleon wrasse ecology in Laamu Atoll, 235 

Republic of Maldives: part 2. Timing, location, and characteristics of 236 

spawning aggregations. Atoll Research Bulletin 481-493 237 

Whaylen, L., Pattengill-Semmens, C. V., Semmens, B. X., Bush, P. G. & 238 

Boardman, M. R. (2004). Observations of a Nassau grouper, Epinephelus 239 

striatus, spawning aggregation site in Little Cayman, Cayman Islands, 240 

including multi-species spawning information. Environmental Biology of 241 

Fishes 70, 305-313. 242 

White, D. B., Wyanski, D. M., Eleby, B. M. & Lilyestrom, C. G. (2002). 243 

Tiger grouper (Mycteroperca tigris): Profile of a spawning aggregation. 244 

Bulletin of Marine Science 70, 233-240. 245 

246 



11 

Figure 1 247 

248 



12 

Figure 2a and b 249 

 250 

 251 

 252 

 253 


