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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




Fish Spawning aggregations are a global phenomenon

920 records, 5 oceans, 54 countries, 44 families, 307 species
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Global Status of Fish Spawning Aggregations
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Many species of exploited and protected fishes 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

Reproductive styles of shallow-water groupers (Pisces: Serranidae)
in the eastern Gulf of Mexico and the consequences
of fishing spawning aggregations
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Fishers have extensive knowledge and information on the
timing and locations of FSAs and related fishing activities
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Objectives

1. Compile and evaluate existing information on fish
spawning aggregations in the GOM as the basis to
design a cooperative monitoring program for FSAs.

2. Engage in a comprehensive outreach and data-
sharing program to ensure all data and project
outputs are available to inform management and
conservation efforts.



Stepwise process identified 28 focal species

(1) FSA Score

(2) FMP and FSSI —
lists

\ [

(3) Fisheries and
Conservation _J
Importance

(4) Coastal Species
(state waters)

Fishery Index
IAvg. rec. (Sum of FMP, |FSA +
FSA Avg. comm. [landings FSSI, IUCN, [Fishery
score [FMP (y=1, [FSSI (y=1, landings(2009- |(2009-2013) [IUCN|Comm. Rec.  [Comm. rank, [Index

Common Name (1-4) |n=0) n=0) 2013) (Ibs) (N) (1-5) rank  rank [Rec. rank

Black Grouper 4 1] 1 46855 5530 2| 1.18 1.18 6.36) 10.36
Gag Grouper 3 1 1 620534 1835929 1 13 1.37 5.67| 8.67|
Gray Triggerfish 2 1 1 74997 364994 3 1.21] 1.3 7.51 9.51
Greater Amberjack 3 1 1 481954 272351 1 1.29 1.29 5.58 8.58
Hogfish 2 1] 1 36203 133271 3 1.14 1.28 7.42 9.42|
Nassau Grouper 4 0 1 0 0 4 0 0 6 10
Red Drum 3 1] 1 0 0 1 0 0 3 6
Red Grouper 3 1 1 4992180 2657260 2 137, 1.38 6.75 9.75
Red Snapper 2 1 1 3773741 2812127 3 136 1.39 7.75 9.75
Snowy Grouper 3 1 1 153962 9102 3 1.25 1.19 7.44, 10.44]
\Vermilion Snapper 2 1 1 2581867 10084 0 1.34 1.2 4.54 6.54
Yellowedge Grouper 3 1 1 742028| 656 3 1.32] 1.08 7.4 10.4
\Warsaw Grouper 3 1 0 97402 943 5 123 1.12 8.35 11.35
Goliath Grouper 4 1 0 0 3 5 0 1.02 7.02 11.02
Tilefish 3 1] 0 376649 876579 4 128 135 7.63 10.63
Mutton Snapper 4 1] 0 77736 3956 3] 122 1.17 6.39 10.39
Cubera Snapper 4 1 0 1307 929 3 1.04 1.11 6.15 10.15
Yellowmouth Grouper 4 1] 0 421 194 3 1.03 1.06 6.09 10.09
Speckled Hind 1 1] 0 41720 1311 5 117 1.14 8.31 9.31]
Yellowfin Grouper 4 1 0 1511 801 2 1.05 1.09 5.14 9.14
Spanish Mackerel 3 1 0 1506135 4298114 1 1.33 1.4 4.73 7.73
King Mackerel 3 il 0 3604244 403641 1 135 1.32 4.67 7.67,
Scamp 3 1 0 246538 70454 1 1.27] 1.25 4.52 7.52
IAlmaco Jack 3 1] 0 36277, 15341 1] 115 1.23 4.38 7.38
Southern Flounder 3 0 0 0 0 2 0 0 2 5
Spotted Seatrout 2 1 0 0 0 1 0 0 2 4
Black Drum 3 0 0 0 0 1 0 0 1 4
Sheepshead 3 0 0 0 0 1 0 0 1 4




Online bibliography and resource database of 800 references
with relevant biological and fisheries information

e Peer-reviewed
Manuscripts

 Technical
Reports

e Stock
Assessments
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Spawning seasons of focal species in the Gulf of Mexico

Species

Common Name

Mycteroperca microlepis

Gag

Epinephelus morio

Red Grouper

Feb | Mar Jun | Jul Oct | Nov | Dec

Jan Apr | May Aug | Sep

Sciaenops ocellatus

Red Drum

Lutjanus campechanus

Red Snapper

Rhomboplites aurorubens

Vermilion Snapper

Seriola dumerili

Greater Amberjack

Mycteroperca bonaci

Black Grouper

Balistes capriscus

Gray Triggerfish

Lachnolaimus maximus

Hogfish

Epinephelus striatus

Nassau Grouper

Hyporthodus flavolimbatus

Yellowedge Grouper

Hyporthodus niveatus

Snowy Grouper

Seriola rivoliana

Almaco Jack

Lutjanus cyanopterus

Cubera Snapper

Mycteroperca phenax Scamp
Epinephelus drummondhayi Speckled Hind
Lopholatilus chamaeleonticeps |Tilefish

Mycteroperca venenosa

Yellowfin Grouper

Mycteroperca interstitialis

Yellowmouth Grouper

Epinephelus itajara

Goliath Grouper

Lutjanus analis

Mutton Snapper

Hyporthodus nigritus

Warsaw Grouper

Scomberomorus maculatus

Spanish Mackerel

Scomberomorus cavalla

King Mackerel

Cynoscion nebulosus

Spotted Seatrout

Archosargus probatocephalus

Sheepshead

Paralichthys lethostigma

Southern Flounder

Pogonias cromis

Black Drum




Contribution of spawning to fisheries production
(1997-2016)
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Life history and behavioral parameters associated
with vulnerability
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Index# Common Name Species In Text

2 Gag Mycteroperca microlepis Brule et al. (2003)

3 Gag Mycteroperca microlepis Koenig & Coleman (1998)

4 Gag Mycteroperca microlepis Koenig et al. (1996)

5 Gag Mycteroperca microlepis Coleman et al. (1996)

6 Gag Mycteroperca microlepis Sedar 33 (2014)

7 Gag Mycteroperca microlepis Sedar 10 (2006)

9 Red Grouper Epinephelus morio Burgos et al. (2007) o
10 Red Grouper Epinephelus morio Brule et al. (1999) Refe re n Ce I I St
11 Red Grouper Epinephelus morio Goodyear & Schirripa (1993) .

12 Red Grouper Epinephelus morio Sedar 42 (2015) p rOV| d e d O n a
13 Red Drum Sciaenops ocellatus Murphy & Taylor (1990)

14 Red Drum Sciaenops ocellatus Lowere-Barbieri et al. (2008)

15 Red Drum Sciaenops ocellatus Johnson & Funicelli (1991) Se pa rate

16 Red Drum Sciaenops ocellatus Sedar 44 (2015)

17 Red Drum Sciaenops ocellatus Mercer (1984) WO r ks h e et
18 Red Snapper Lutjanus campechanus Jackson et al. (2006)

19 Red Snapper Lutjanus campechanus Collins et al. (1996)

20 Red Snapper Lutjanus campechanus Sedar 31 (2013)

21 Vermilion Snapper Rhombaoplites aurorubens Grimes & Huntsman (1980)

22 Vermilion Snapper Rhomboplites aurorubens Sedar 17 (2008)

23 Vermilion Snapper Rhomboplites aurorubens Sedberry et al. (2006)

24 Greater Amberjack Seriola dumerili Harris et al. (2007)

25 Greater Amberjack Seriola dumerili Sedar 33 (2014)

26 Black Grouper Mycteroperca bonaci Sedar 19 (2010)

27 Black Grouper Mycteroperca bonaci Domeier & Colin (1997)

28 Black Grouper Mycteroperca bonaci Brule et al. (2003)

29 Black Grouper Mycteroperca bonaci Paz & Sedberry (2008)

30 Gray Triggerfish Balistes capriscus Briggs (1958)




Metadata provided on a separate worksheet

Parameter Type Parameter Description

General Info FMP Fisheries Management Plan management unit

General Info Common Name American Fisheries Society Common Name

General Info Genus Genus

General Info Species Species

Intrinsic Parameters Aggregation Type (1-4) The degree to which the species forms transient or resident aggregations, a qualitative characterization. FSA score (Transient=4; Mixed= 3; Resident =2;Simple

Intrinsic Parameters

Intrinsic Parameters

Intrinsic Parameters

Intrinsic Parameters

Intrinsic Parameters

Intrinsic Parameters

Intrinsic Parameters

Intrinsic Parameters

Intrinsic Parameters

Spawning Season Months
Spawning Season Duration (1-4)

Max age (years)

K (vB Growth Coefficient)
L;.: (Asymptotic Length, cm)
Age at Maturity (months)

M (Natural Mortality)

Density Change (1-6)

Aggregation Duration (1-4)

Migratory Spawner, Doesn't aggregate to spawn, or don't know whether aggregates to spawn=1)

Months of spawning, with peak months in bold. (J, F, M, A, Ma, Ju, JI, Au, S, O, N, D)

Scales the duration of the spawning season ranging from 1-3 months = 4, 4-6 months = 3, 7-9 months =2 and 9-12 months = 1, with shorter spawning seasons
conferring higher vulnerability to aggregation fishing

Maximum age in years (longevity)

von Bertalanffy growth coefficient

Asymptotic length for von Bertalanffy growth equation, expressed in cm

Age at 50% Maturity in months

Death rate per year not associated to fishing

Based on order of magnitude comparisons between peak spawning aggregation densities and population densities during non-spawning period. Scale distinguishes
between species that are solitary, grouping or schooling for non-reproductive functions. Larger density changes confer higher vulnerability to aggregation fishing. No
change in densities between spawning and non-spawning periods = 1; density doubles from solitary to few to ca. 10 fish (clustering of polygynous groups) = 2; density

increases from small groups to 100-200 fish = 3; density increases from small groups to 500-1000 fish = 4; density increases from small groups to 1,000-10,000 fish =5;
density increases from small groups to >10,000 fish = 6

Scales the duration of spawning aggregations ranging from less than one day to more than two weeks, with longer durations conferring higher vulnerability to
aggregation fishing
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Cooperative Research and Monitoring
Protocols for Fish Spawning Aggregations
in the Wider the Gulf of Mexico

A Product of the
RESTORE Act Science Program
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Spawning Aggregations Workshop
October 4-5 2016, NOAA SERO




Major Data Gaps

Near total lack of information on locations of
spawning aggregations in the Gulf of Mexico

. Very little information on behavioral dynamics and
characterizations of aggregations in space and time

. Commercial fishing effort targets the spawning
season of most species



Research and Management Priorities

1) Mine existing data to assess interaction strengths between fishing

and spawning and identify areas of vulnerability

2) Work collaboratively with commercial and recreational fishers to
identify, characterize, and assess key spawning areas

3) Improve stock assessments by incorporating spawning dynamics
into existing assessment models

4) Develop management frameworks through the Fisheries
Management Council Process
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The most vulnerable species have not been assessed
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Compiling Bathymetric Data to Locate Key
Spawning Aggregation Sites




NEXT STEPS...

Partner with fishermen to locate, characterize, assess,
and monitor important FSA sites




For more information, please contact Brad Erisman

(berisman@utexas.edu)

ATMOSpE,
g&o ng

GULF OF MEXICO 3 : N
COASTAL OCEAN :
OBSERVING SYSTEM < UNIVERSITY of

® h
Ecological Research Associates, Inc. GC o OS w, & FLORIDA T oillsqe?-‘trglg

Prinnting ratwe. Preserang Lo




