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Fish Spawning Aggregations (FSAs)  
Temporary, large gatherings of fish that form for the sole purpose of 

reproduction and are predictable in time and space



Global Status of Fish Spawning Aggregations
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Only 34% of documented sites are managed

(Russell et al. 2014; Erisman et al. 2015)



Many commercially and recreationally important 
species are known to or likely form FSAs In the Gulf of Mexico

...BUT it is one of the world’s least studied areas for the 
biology and fisheries of FSAs



There is a wealth of scientific information on the biology and 

fisheries of aggregating species in the Gulf of Mexico



Fishers have extensive knowledge and information on the 

timing and locations of FSAs and related fishing activities



Compile and evaluate existing information on fish 
spawning aggregations in the GOM

Objective # 1



Which Species to Include?

Fisheries and Conservation Importance

>600 Species in the GoM

Fisheries Management Plan 12

12

Coastal Species 4

28 Species





800 References & Resource database

gcoos3.tamu.edu/restore/



Common Name

Aggregation 

Type              

(1-4)

Spawning 

Season 

Duration 

(mo)

Density      

Change              

(1-6)

Max 

Age 

(years)

Max 

Weight 

(kg)

Max 

Length 

(cm)

K                  

vB 

Growth 

Coeff.

Linf  

Asympt. 

Length 

(cm)

t0          

Age at 

Length 

0 (yrs)

Age at 

Maturity 

(mo)

Length at 

Maturity 

(cm)

M            

Natural 

Mortality 

Almaco Jack 3 5 3 22 60 160 0.13 163.00 0.830 53 81 NA

Black Drum 3 7 4 58 51 150 0.17 113.60 -0.129 60 65 0.06

Black Grouper 4 5 4 33 100 150 0.14 133.40 -0.903 78 85.6 0.14

Cubera Snapper 4 4 6 22 57 160 0.16 120.00 -0.300 24 61.5 0.15

Gag Grouper 4 4 3 31 37 145 0.13 127.80 -0.067 42 54.3 0.13

Goliath Grouper 4 5 3 37 363 250 0.09 222.10 -0.684 72 120 0.12

Gray Triggerfish 2 4 4 15 6 30 0.14 58.97 -1.660 18 16.9 0.27

Greater Amberjack 3 4 3 15 81 190 0.14 143.60 -0.954 27 78.8 0.25

Hogfish 2 8 2 23 10 91 0.11 84.89 -1.329 11 15.2 0.18

King Mackerel 1 5 2 24 42.3 184 0.19 115.41 -2.596 48 60 0.17

Mutton Snapper 4 4 5 40 15.6 94 0.17 86.10 -1.320 48 49.9 0.11

Nassau Grouper 4 3 6 29 27 100 0.13 76.00 -1.120 60 40 0.18

Red Drum 3 4 4 42 45 160 0.32 88.10 -1.290 48 68 0.16

Red Grouper 1 5 2 29 23 125 0.13 82.90 -1.202 34 29.2 0.14

Red Snapper 2 5 2 48 23 100 0.19 85.64 -0.395 24 23 0.10

Scamp 3 6 3 31 13 107 0.09 77.20 -4.400 24 33.2 0.15

Sheepshead 4 3 5 20 9.6 92 0.36 46.30 -0.420 24 30 0.15

Snowy Grouper 2 7 3 35 30 122 0.09 106.46 -2.884 60 60 0.19

Southern Flounder 4 4 5 8 9.3 91.5 0.28 65.20 -1.317 24 40 0.36

Spanish Mackerel 1 6 2 11 5.9 101 0.61 56.00 -0.500 8 30.1 0.30

Speckled Hind 3 6 3 45 30 110 0.12 88.80 -1.800 79 53.2 0.15

Spotted Seatrout 2 6 3 12 7.9 70 0.32 68.70 -0.260 12 23 0.30

Tilefish 1 6 2 40 26 125 0.13 83.00 -2.140 24 34.4 0.13

Vermilion Snapper 2 6 2 26 3 63 0.33 34.40 -0.795 24 13.8 0.25

Warsaw Grouper 3 2 3 41 198 235 0.05 239.40 -3.620 49 81 NA

Yellowedge Grouper 3 10 3 85 20 115 0.06 100.45 -4.576 96 54.7 0.07Yellowfin 

Grouper 4 3 4 15 19 100 0.12 89.00 0.750 44 54 0.26
Yellowmouth 4 12 3 28 9 84 0.08 82.80 -7.500 36 42.5 0.23

Life History Parameters
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Spawning Behavior Parameters

Robinson, J. (2015). Understanding the Causes of Vulnerability to Fishing in Reef Fishes 
that Aggregate. Australian Research Council Centre of Excellence for Coral Reef 
Studies, James Cook University.
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Each cell contains an indexed list of data and references used to 
generate the final value of each parameter



Spawning Seasons
in the 

Gulf of Mexico

Epinephelidae

Lutjanidae

Sciaenidae

Carangidae

Scombridae

Common Name Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Black Grouper

Gag

Goliath Grouper

Nassau Grouper

Yellowfin Grouper

Yellowmouth Grouper

Scamp 

Speckled Hind

Warsaw Grouper 

Yellowedge Grouper

Snowy Grouper

Red Grouper

Cubera Snapper

Mutton Snapper

Red Snapper

Vermilion Snapper

Black Drum 

Red Drum

Spotted Seatrout

King Mackerel

Spanish Mackerel

Almaco Jack

Greater Amberjack

Sheepshead

Southern Flounder

Tilefish

Hogfish

Gray Triggerfish



• 800 References- Few studies on FSA behavior



Spawning Aggregations Workshop
October 4-5 2016, NOAA SERO



General consensus for transient aggregations- uncertainty for others 

1=Non-Aggregating 2=Resident3=Mixed4=Transient



Density change is known for a few species

1=No change  2=Double  3=200-300  fish4=500-1000 fish 6= >10,000fish 5=500-10,000 fish



4= >2 Weeks

Duration of aggregations is largely unknown

3= 1-2 Weeks 2= Days-Week 1=Less than a day



Major Data Gaps

1. Locations of spawning aggregations in the Gulf of Mexico

2. Information on behavioral dynamics of FSAs in space and time

3. Understanding of the resident-transient spectrum 



1. Assess the vulnerability and temporal 
interactions of FSAs with fishing

Objective

2.



Predicting vulnerability of FSAs to overfishing

Intrinsic Indicators

Productivity- Life History

Spawning Behavior

Extrinsic Indicators

Fisheries Management

-catch limits

-seasonal/site closures

Robinson, J. (2015). Understanding the Causes of Vulnerability to Fishing in Reef Fishes 
that Aggregate. Australian Research Council Centre of Excellence for Coral Reef 
Studies, James Cook University.



Species that form transient spawning aggregations are more 
vulnerable to fishing pressure



The most vulnerable species have not been assessed



Fishing Coincides with Spawning
Common Name Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Black Grouper

Gag

Goliath Grouper

Nassau Grouper

Yellowfin Grouper

Yellowmouth Grouper

Scamp 

Speckled Hind

Warsaw Grouper 

Yellowedge Grouper

Snowy Grouper

Red Grouper

Cubera Snapper

Mutton Snapper

Red Snapper

Vermilion Snapper

Black Drum 

Red Drum

Spotted Seatrout

King Mackerel

Spanish Mackerel

Almaco Jack

Greater Amberjack

Sheepshead

Southern Flounder

Tilefish

Hogfish

Gray Triggerfish



Seasonal Closures Work



No Seasonal Closures 
for Many Commercial 

Fisheries

Common Name

Catch 

limits    

(1-4)

Gear 

measures 

(1-4)

Seasonal 

Restrictions 

(0-4)

Site 

closures 

(1-4)

Gag Grouper 2 2.5 4 2

Red Grouper 2 2.5 4 2

Red Drum 1 1 Closed

Red Snapper 2 2.5 4 2

Vermilion Snapper 3 2.5 4 2

Greater Amberjack 1 3.5 3 2

Black Grouper 2 2.5 4 2

Gray Triggerfish 1 3.5 2 2

Hogfish 3 3.5 4 2

Nassau Grouper 1 1 Closed

Yellowedge Grouper 3 2.5 4 2

Snowy Grouper 3 2.5 4 2

Almaco Jack 4 3.5 4 2

Cubera Snapper 3 2.5 4 2

Scamp 2 2.5 4 2

Speckled Hind 3 2.5 4 2

Tilefish 4 3.5 4 2

Yellowfin Grouper 2 2.5 4 2

Yellowmouth Grouper 3 2.5 4 2

Goliath Grouper 1 Closed

Mutton Snapper 3 2.5 4 2

Warsaw Grouper 3 2.5 4 2

Spanish Mackerel 2 2 4 2

King Mackerel 1 2 4 2

Spotted Seatrout 4 4 4 2

Sheepshead 4 4 4 2

Southern Flounder 4 4 4 2

Black Drum 4 4 4 2



Research and Management Priorities

1) Identify areas of vulnerability

2) Identify, characterize, and assess key spawning areas

3) Improve stock assessments by incorporating spawning dynamics 

4) Develop management frameworks



gcoos3.tamu.edu/restore/



For more information, please contact Chris Biggs 

(cbiggs@utexas.edu)



Intrinsic Weight

Productivity 0.293

Aggregation Type 0.261

Density 0.232

Aggregation Duration 0.215

Extrinsic

Access to Fishery 0.081

Catch Limits 0.2148

Gear Measures 0.1137

Seasonal Restrictions 0.3

Site Closures 0.2906


