Fish Aggregations

Reproduction in Reef Fish
Groupers: hermaphrodites, thought to be aggregate spawners
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Reproduction in Reef Fish
Reproductive Styles: Aggregations v. Paired Spawning

ngemperor angelfish (P imperator)

) adgregation Spawning sea goldies (P. squamipinnis)

SPAWNING AGGREGATIONS

1. Predictable timing and location
2. Majority of spawning population participates

3. Primary source of annual reproductive output
4. Extremely vulnerable to over fishing

Conservation of
spawning aggregations

= lllusion of plenty and perceived as Species which form
fishing opportunity spawnin
= Not recognized as vulnerable and P . 9
in need of management aggregations
= Provides an opportunity to o Slow growth rates
protect the spawning stock of a  , Late sexual maturity
population Small-large home-range size
= Not typical in conventional as adults
fisheries management
= Usually not factored into MPA
planning

o

o Long-distance migrations
o Complex life cycle
o hermaphroditism

Sadovy, 2010



Estimating Fishing Intensity on Spawning Aggregation Sites by
Means of Aerial Survey in the Florida Keys
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STUDY OBJECTIVES

from both fisheries and ecosystem perspeciives.
Toeffectively manageand prevent.

Legend
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Most groupers and snappers spawn at transient
multi-species spawning aggregatio

ites

Observations of Mutton Snapper on Riley’s Hump

Date and Station

Numbers observed

Moon phase

17 July 2001 Station 2

1fish in 3 of the 11 dives
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Understanding the degree of fishing impact on spawning aggregation sites in the Florida Keys
waters is an important consideration for the conservation of these habitats and for future
fisheries efforts directed ility of these fish resources.
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Mutton Snapper Spawning at Riley’s Hump
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Tagging of Mutton Snapper

= Regional connectivity of I e |

fishes within the Tortugas
region of Florida

- Riley’s Hump is a well known
mutton snapper spawning
aggregation site

- Mutton snapper were
acoustically tagged within the
RNA & Riley’'s Hump and tracked
with a network of underwater
‘listening outposts’
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Multispecies Aggregation Site: Grouper
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Multispecies Aggregation Site: Muttons and Triggers
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Multispecies Aggregation Site: Cubera Snapper
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Nassau grouper Yellowfin grouper

Functional Migration Area

Spatial and temporal scales of transient spawning
aggregations

Catchment area (annual)

Functional Migration area (seasonal) Staging area Courtship arena Spawning site (hourly)
«feeding «spawning coloration «gamete release
*cleaning stations *courtship behaviors
- guiding first-time spawners «aggression

10010 > 1000 km?

ourtship arena (days)

2 <tokmt iy

Spavining Site (hours)

(Nemeth 2012)

Fig. 2.3 Spatial scales of movement associated with aggregations of group-spawning species (e.g.
species that do not defend spawning territories and spawn in mid-water) showing the functional
‘migration area and the four spatic-temporal phases of the reproductive cycle. Spatial scales include
the catchment area, staging arca, hip arena and spawning ion site
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Fish Aggregations, Multi-species and Predictable

Larval Transport in February

Species [D JIFIM|[A|M|J|J|A|S|O|N Source

Domeier and Colin 1997, Eklund etal.
2000

Black grouper

Domeier and Colin 1997, Fine 1990,

Nassau grouper Claroct al 2000

Scamp Dormeerand Colin 1997

Domeier and Colin 1997, Fine 1990,
Claroct a12009

Nassau grouper

Domeicr and Colin 1997, Hood and.

Gag grouper Schlieder 1992

Domeicr and Colin 1997, Bects and
Friedlander 1998, Poholék, pers. com.

Red hind

Domeier and Colin 1997, Sadry and

Goliath grouper Exdund 1999, NMFS 2006

Yellowtail snapper Lindemanet ol 2000, Claroct a1 2009

Dog snapper Lindemant al 2000, RNA report

Domeier and Colin 1997, Lindeman et
21,2000, Claro et 1 2005, FWC

Mutton snapper -

Domeicr and Colin 1997, Lindemant

Gray snapper 41,2000, Claro et 1 2009

Schoolmaster Lindeman et al. 2000

Lindemanctal. 2000, Claroet al
hole pers. com

Lane snapper Lindemanct .2

Domeier and Colin 1997, Lindeman et
21,2000, Heyman et al 2005, Claroet

Cubera snapper 212009, FWC observations, RNA

Permit Aultet 1 2006, RNA report
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Larval Transport in July Closing Remarks:

In Florida:

— No take marine reserves in Di
Tortugas have allowed for recovery of
fish spawning aggregations

— Larvae produced there sugplg recruits
to the rest of Florida and the SE

— Fish aggregations have been observed
at several sites in the Florida Keys

— Although spawning has not been
observed at these sites, we have

learned today that: PiEtnceD
IF YOU BUILD IT THEY WILL COME
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Importance

Ecological connectivity

— Distribution of resources

— Trophic interactions

— Source/Sink relationships

FSAs are essentially year-round “maternity areas” for
reef fish, and are thus critically important for the
sustainability of commercially important reef fish
species and marine biodiversity warranting year
round protection
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Management recommendations

Changing perspectives on fish spawning
aggregations

Using movement patterns can guide managers to
define closed areas and justify boundaries to
commercial fishers and other stakeholders.

Close areas during spawning migration

For multi-species spawning aggregation site will
need to use conservative approach which protects
maximum number of species.



