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aggregation sites in the Upper Florida Keys, USA
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Florida Keys National Marine Sanctuary
(FKNMS) - "“f

An innovative network of marine zoning
includes 25 no-take areas

FKNMS established 1990

Dry Tortugas No-take area
approved 2001

Y

23 No-take “SPAs” approved 1997




Black Grouper Census at Carysfort Reef

Carysfort SPA (July 1997)‘\

North Carysfort (emergent) \

South Carysfort (emergent) \
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< Depth 2-5 m > 20m < 150 m
Eklund et al. (2000)
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One reason for this: no habitat maps > 20 m.
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Lack of habitat data for deep / turbid water

> 50% of FKNMS!



Acoustic survey (2003) with QTC-View V
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Carysfort survey results

Shaded relief from bathymetry
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Carysfort survey results

SPA border\ Black grouper aggregation site

On steepest part of 30 m outlier
Inshore exposed 30, 36 m ridges
Inshore exposed 50 m outlier

Does this pattern hold for other
aggregation sites in the Keys?

Aggregation Site/



Historical aggregation sites

Lutjanus analis (mutton snapper)

__Bear Cut:
Gag grouper

Ocean Reef: Mycteroperca bonaci (black grouper)

/Mutton Snapper

Carysfort Reef:
Black Grouper

Jiangang Luo photo

\Watsons Reef:

Black Grouper Lutjanus chrysurus (yellowtail snapper)
Yellowtail Snapper

Mutton Snapper

\ Davis Reef

— Yellowtail Snapper
15 km



Watsons & Carysfort viewed together

Y%
~ Black grouper & Yellowtail snapper Black grouper (from earlier slide)
Offshore steepest part of 30 m outlier On steepest part of 30 m outlier
Upstream of exposed 36 m ridge Inshore exposed 30, 36 m ridges
Downstream of patch reefs Inshore exposed 50 m outlier

Mutton Snapper: Offshore steepest part of 30 m outlier
On partially exposed face of 50 m outlier

< 12 km



Seabed type complements bathymetry

D

/ Looks promising,

Looks flat, but is really barren sediment slope
but is really high-rugosity patch reefs
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Davis

Yellowtail snapper
On steepest part of 30 m outlier
Inshore of unexposed 30 m ridge, 50 m outlier
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Ocean Reef

Mutton snapper
Offshore steepest part of 30 m outlier
On exposed 30 m ridge
Inshore exposed 36 m ridge, 50 m outlier




Bear Cut

Gag grouper
Offshore steep part of 30 m outlier
Downstream unexposed 30 / 36 m ridge




Upper Keys Aggregation Sites Model
Original Hypothesis (Based on Carysfort)

Aggregation sites expected at a point meeting three conditions :
1) On steepest part of 30 m outlier
2) Inshore exposed 30, 36 m ridges
3) Inshore exposed 50 m outlier

Side view
(depth profile)

Top view
(depth contours)



Upper Keys Aggregation Sites Model

Revised Model (Based on observations at additional Upper Keys sites)

Aggregation sites expected within a band meeting three conditions:
1) On face or offshore of steepest part of 30 m outlier
2) Within 100 m (along shore) of exposed 30 / 36 m ridge
3) On face of or inshore exposed 50 m outlier

How well do sites fit the revised model?

Site

Carysfort (Black)
Watsons (Black and Yellowtail) Partial
Davis (Yellowtail)
Watsons (Mutton) Partial
Ocean Reef (Mutton)
Bear Cut (Gag)




Relevance to Caribbean



Macintyre 1972: Shelf edge reefs on 40m terrace

Eastern Caribbean Islands Anguilla
St. John
Montserrat
Barbados
Grenadines
On all plots: a) both axes in meters (vertical exaggeration = 10x)

b) red line marks 50 m depth




Summary
Outlier reefs are:
» critical habitat in the Upper Fl Keys
« critical habitat elsewhere (probably)
» too deep to survey with imagery
* possible to survey with acoustics (or lidar maybe)

“Deep water” survey needed when considering MPA
boundaries: We don’t want another Carysfort.

Benefits of single beam
* |nexpensive
* Retrieves substrate type, not just bathymetry
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