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Where are locations of ‘special places’@




Natural Resource Info

Metrics
* Habitat
* Habitat types
* Patch & linear reef
* High relief reefs
* Turtle grass density
e Cordl
e Stony coral
* Soft coral
* Resilient reefs
* Fish
* Reef fish surveys

* Fish aggregations
* Fauna
* Conch aggregations

Photos courtesy of NOAA photo library
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How much area is currently
within zones?

Upper Keys

[ JFKNMS

Management Zone Area (km°)
SPAs, SUAs 10
NMFS & Pennekamp Lobster
management areas 26
Remaining FKNMS 1373
Resource Total 1409

l | SPAs, SUAs

Conch Reef
{7/ Special Use
Area

NMFS Areas
Closed to

:I Lobster Trap
Gear

[:] Pennekamp
State Park

Pennekamp
Coral

B SPAs, SUAs
H NMFS & Pennekamp Lobster management areas
ki Remaining FKNMS

| | Formation
Protection
Areas

4

A Y
Esri Del.orme, GEECO, NOAA NGDC, andoiher contiisuiers




How are habitats
distributed? |

L
¢ 6
[] FKNMS Boundary Py r
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Pennekamp Coral l,_/_?; : T
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How are habitats

distributed?

Area (sz) [_] FKNMS Boundary
[ sPas, SUAs
NMFS & Pennekamp Coral
Pennekamp [] Formation
0. Q Protection Areas
lobster Remaining e
SPAS, | management FKNMS, [ Closed to Lobster
A . Trap Gear
Habltats SUAS areas oceanSIde Continuous Reefs
Continuous reefs 3 2 19 [ Patch Reefs
Patch reefs 1 3 16 :af‘;°°“°m
Hardbottom 3 3 134 —
Sand 2 2 100 Unknown
Seagrass 2 15 550
Unmapped 0.3 0 789
SPAS, SUAs NMFS & Pennekamp lobster
= management areas
|
19% 27%

20%

EPatchreefs

M Continuous reefs
i Hardbottom Sand

Seagrass Unmapped

L 12%

« 1% =1

10%

W Continuous reefs ® Patch reefs
i Hardbottom Sand

1Seagrass W Unmapped

i Continuous reefs
i Hardbottom

Seagrass

H Patch reefs

Sand
Unmapped




Where are locations
of high relief reefs?

Management Zone Area (km®)
SPAs, SUAs 0.23
NMFS & Pennekamp lobster
management areas 0.13
Remaining FKNMS, oceanside 0.14
Resource Total 0.50

i SPAs, SUAs
M NMFS & Pennekamp lobster management areas
i Remaining FKNMS, oceanside

Boundaries

Il High Relief Reefs
[] FKNMS Boundary
[ sPas, suAs

Pennekamp Coral

[] Formation

Protection Areas

NMFS Areas
[] Closed to Lobster
Trap Gear

Ocean side (used
! for analysis)

Esri, DeLorme, GEBED, NOAA NGOG, aNa6iherE0n i butors

Note: Area refers specifically to reef area.



Fish spawning aggregations

Where are locations of
known fish spawning
aggregations?

Fish
aggregations
Single
Species

B Present
O Probable
O Potential
HE Reported

Multi
Species

A Present

A Probable
/\ Potential
A Reported

[ ]FKNMS
[]sPAs, sUAs

Conch Reef
77 Special Use

Area

NMFS Areas

I:l Closed to
Lobster Trap
Gear

Pennekamp
State Park

Pennekamp
Coral

[] Formation
Protection
Areas

Cubera snapper

Black grouper
7k g

Mutton
snapper,
Black
grouper,
Yellowtail
snapper

yellowtail snapper

N

Ezri, Pellorme, GEBCE, HOAA NG RE, and

cihern contnbuions




Carysfort survey results

Shaded relief from bathymetry
Seabed type from echo shape
BHardbottom (reef)

BMixed rock/sediment
ESediment

SPA border

0 500 7000 1500 5000
Distance along transect (m)



What proportions of sites with ESA coral
species are present in current zones?




Threatened Coral Species

Threatened ; '#

coral ' 4

species

staghorn

+  present

elkhorn

O present

pillar

A present

Benthic Habitat
Map

- Patch Reefs
I Linear Reef
- Hard Bottom

B scograss
[ seagrass

Sand




What proportion of sites with Threatened
Staghorn corals are present in current zones?

Greatest colony densities and sizes in mid-channel & offshore patch reefs.

Source: http: / /floridakeys.noaa.gov /scisummaries /elkhornstaghorn201 3.pdf




What proportion of sites with
Threatened Staghorn corals
are present in current zones?

Staghorn Coral Presence

Management Zone Locations (#)
SPAs, SUAs 322
NMFS & Pennekamp lobster
management areas 964
Remaining FKNMS, oceanside 484
Resource Total 1770

M SPAs, SUAs

M NMFS & Pennekamp lobster management areas

kM Remaining FKNMS, oceanside

Staghorn

present

Boundaries

[]sPAs, SUAs

Pennekamp
Coral Formation
Protection Areas

NMFS Areas
l:] Closed to Lobster
Trap Gear

Ocean side (used
for analysis)

Esri; Delorme, GEBCO, NOAA NGDC

candoifetcontabulors




What proportion of sites with Threatened
Elkhorn corals are present in current zones?

In 2012, nearly 80% of colonies were found in high-relief spur & groove reefs and
offshore patch reefs. Coral density, size and occurrence were higher inside SPAs.
Source: http: / /floridakeys.noaa.gov /scisummaries/elkhornstaghorn201 3.pdf




What proportion of sites with
Threatened Elkhorn corals
are present in current zones?

Elkhorn Coral Presence

Management Zone Locations (#)
SPAs, SUAs 1,696
NMFS & Pennekamp lobster
management areas 944
Remaining FKNMS, oceanside 387
Resource Total 3027

i SPAs, SUAs

i Remaining FKNMS, oceanside

M NMFS & Pennekamp lobster management areas

Elkhorn

present

Boundaries

[1sPas, suAs

Pennekamp
[_] Coral Formation
Protection Areas

NMFS Areas
I:] Closed to Lobster
Trap Gear

Ocean side (used
for analysis)

Esn. Delorme, GEBCO, NOAANGDC and offie ccontsibutors




What proportion of sites with Threatened
Pillar corals are present in current zones?

R,

P ﬂx,}é

e pm; “

Threatened status — State of FL; ESA candidate Endangered species
81 known sites with pillar coral present in the Florida Coral Reef Tract.
52 of these are in the Upper Keys Region. Source: FWC




What proportion of Threatened
Pillar corals are present in
current zones?

Pillar Coral Presence

Management Zone Locations (#)
SPAs, SUAs 13
NMFS & Pennekamp

lobster management areas 10
Remaining FKNMS,

oceanside 29
Resource Total 52

Pillar Coral

25%

M SPAs, SUAs

M NMFS & Pennekamp lobster management areas

i Remaining FKNMS, oceanside

Pillar
4 present

Boundaries
FKNMS

(- Boundary

D SPAs, SUAs

Pennekamp

[: Coral Formation
Protection Areas

NMFS Areas
Closed to Lobster
(- Trap Gear

Ocean side (used
for analysis)

Esn. Delorme, GEBCO. NOAANGDC, and oihercantioliors




What proportions of sites
with Candidate ESA coral
species are in current zones?

Candidate Coral Presence

Management Zone Locations (#)
SPAs, SUAs 14
NMFS & Pennekamp lobster
management areas 6
Remaining FKNMS, oceanside 57
Resource Total 42

M SPAs, SUAs

M NMFS & Pennekamp lobster management areas

i Remaining FKNMS, oceanside

Candidate
= Present
Boundaries
FKNMS
- Boundary
[ sPAs, SUAs

Pennekamp
[ Coral Formation
Protection Areas

NMFS Areas
Closed to Lobster
] Trap Gear

Ocean side (used
for analysis)

Esn, Delorme, GEBCO, NOAA NGDC, and athe

r-contnbutors




Where are locations of
resilient reefs?e

Management Zone Area (km?)
SPAs, SUAs 0.02
NMFS & Pennekamp lobster
management areas 0.10
Remaining FKNMS, oceanside 0.42
Resource Total 0.54

4%

M SPAs, SUAs

i Remaining FKNMS, oceanside

M NMFS & Pennekamp lobster management areas

Boundaries
I Resilient Reefs
[ FKNMS Boundary

[ sPas, suas
Pennekamp Coral

[_] Formation

Protection Areas

NMFS Areas
[ Closed to Lobster
Trap Gear

Ocean side (used
—— for analysis)

Note: Area refers to specifically to reef area.

Esdl Delorme. GEBCO, NOAA NGDE and btliere0ntibuiors




Other ecosystem metrics

Fish abundance

Fish diversity

Stony Coral cover
Stony Coral diversity
Soft Coral cover

Soft Coral diversity




How can we tell what areas are good?

Rank survey site relative to other sites
in upper Keys /

High Top 25%

o . Medium
Meecivm Middle —> o5 75 0
Low Bottom 25%

~




Fish Metrics

Fish abundance: How many fish?
Fish diversity: How many species of fish?

Photo credit: FWC Photo credit: NOAA




. Fish Total Abundance (200m)
Where are locations of /

. . 2 Abundance (200)
high fish abundance? | |pue

Boundaries

. - FKNMS :
Management Zone Locations (#) Binery .
[ sPas, SUAs u] . ®
SPAs, SUAs 186 Ssians 0 o &
NMFS & Pennekamp lobster [ ot Fomation 3 ;
management areas 29 NMFS Arezs 0&7 . "
O repcear y
Remaining FKNMS, oceanside 132 . % .
Resource Total 347 @ ﬁ
q Carysfort
. 4, sPA
. o ﬂ L "
D "
1}

o ;:__
7 :Z?Eg%":
: f:"

 SPAS, SUAs ? o Key Largo Dry

H NMFS & Pennekamp lobster management areas R B
. Grecian
i Remaining FKNMS, oceanside Rocks SPA

- JEsn. DeLorme, GEBCO. NOAA NGDC. and other contributors




Where are locations of high
fish species richness?

Fish Species Richness

Management Zone Locations (#)
SPAs, SUAs 220
NMFS & Pennekamp Lobster 32

management areas

Remaining FKNMS,

. 100
oceanside

Resource Total 352

M SPAs, SUAS

H NMFS & Pennekamp Lobster management areas

i Remaining FKNMS, oceanside

Species Richness
= High

Boundaries
FKNMS

el Boundary

[]sPAs, SUAs

Pennekamp
] Coral Formation
Protection Areas

NMFS Areas
:] Closed to Lobster
Trap Gear

/

Card Sound

Key Largo

Grecian
Rocks SPA

O%

? Key Largo Dry
= Rocks SPA
|

o

50. .
g

| |
larysfort

u® SPA

Q
O

JE5n: Delorme, GEBCO. NOAA NGDC; and other confribufors




Now we have info on fish abundance
and species richness

Let’s look at them side by side




Fish Species Richness Fish Total Abundance

V

ﬁi:z :ichness (200) A Upper ] / 3 of
I . “
| Medium ] H ] o
— ¥ T Upper Keys region y AT
Species Richness (1k)
High

Boundaries
FKNMS

:] Boundary

D SPAs, SUAs

Pennekamp
[] Coral Formation
Protection Areas

" o
NMFS Areas . =
Closed to Lobster L
] Trap Gear
Pennekamp
- State Park

[] National Parks

National Wildlife
:I Refuge

~Carysfort
SPA

Wi Elbow

c :
N - " Key Largo Dry
= Rocks SPA

0B ﬁ Grecian
I Rocks SPA

J
0O m .
i i jEsi DeLorme, GEBCO, NOAA NGDC. and other coninbutors

" Key Largo Dry
a Rocks SPA

0 ua
F:'H Grecian




Fish Species Richness

Fish Total Abundance

Species Richness (200)

o

| Medium

. o

Species Richness (1k)
High

Boundaries
FKNMS

E Boundary

D SPAs, SUAs

Pennekamp
[] Coral Formation
Protection Areas

NMFS Areas
Closed to Lobster
] Trap Gear

Pennekamp
E State Park

[] National Parks

middle 1/3 of
Upper Keys region

Molasses
Reef SPA

orme, GEECO, NOAA NGDC. and other contrbutors

Conch Reef SUA

Reef SPA

Molasses
Reef SPA

orme, GEECO, NOAA NGDC. and other contnbutors

Conch Reef SUA




Fish Species Richness

Fish Total Abundance

Species Richness (200)

I Hish

Medium

. ow

Species Richness (1k)
High

Boundaries

] sPas, SuAs

Pennekamp
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[] National Parks
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@-|ens N
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SPA | _9

lu ¥ Davis SPA
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Hard Corals

Stony Coral cover: How much of the hard bottom is covered in coral?
Stony Coral diversity: How many species?

Photo eredit: FW\; (W




What are temporal trends in coral?

25 1 N =34 sites Source: FWC CREMP
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Where are locations of
high coral cover?

Stony Coral Cover

Management Zone Locations (#)
SPAs, SUAs 24
NMFS & Pennekamp Lobster 29
management areas
Remaining FKNMS,

: 30
oceanside
Resource Total 83

M SPAs, SUAs

H NMFS & Pennekamp Lobster management areas

M Remaining FKNMS, oceanside

Cover
®  High

Boundaries
FKNMS

= Boundary

[]sPAs, SUAs

Pennekamp
] Coral Formation
Protection Areas

NMFS Areas
:] Closed to Lobster
Trap Gear

/

iz

Card Sound

Key Largo

¢ 8

f L‘JDO <7E|bow

&

g
O Key Largo Dry
Rocks SPA

Grecian
Rocks SPA

0 0 Carysfort

SPA

JE5n: Delorme, GEBCO. NOAA NGDC; and other confribufors




Stony Coral Species Richness

Where are locations of high

coral species richness? . /
Species Richness
=  High Card Sound
Management Zone Locations (#)| |soundaries

SPAs, SUAs 64 o il
NMFS & Pennekamp Lobster 57 =
management areas e | &
Remaining FKNMS, 64 S §
oceanside s %
Resource Total 155 @

4 - f

0 0 Carysfort

o0
gt
o
E
f % GElbow
QO SPA
Oﬂ Key Largo Dry =
H5PAs, SUAS ? . 5 Rocks SPA
H NMFS & Pennekamp Lobster management areas denah
i Remaining FKNMS, oceanside « Rocks SPA

JE5n: Delorme, GEBCO. NOAA NGDC; and other confribufors




Stony Coral Species Richness

Stony Coral Cover

Species Richness (200)

Bl Hioh

Medium

- Low

Species Richness (1k)
High

Boundaries

[ sPas, suas

Pennekamp
[] coral Formation
Protection Areas

NMFS Areas
Closed to Lobster
:I Trap Gear

 Pennekamp
' State Park

[ ] National Parks

National Wildlife
:I Refuge

S .:_Q (\

Upper 1/3 of
Upper Keys region

-
‘m O
@ - b Carysfort
SPA
o B
o
o o
Qg o -
[ B _ aabow
/ (§> ¥ SPA
AR .
[ 5 , ﬂ : _I—
e ) A p = ' Key Largo Dry
: /il - Rocks SPA
| -

" Grecian
Rocks SPA

/ sri, Delorme, GEBCO, NOAA NGDC. and other contnbutors
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Stony Coral Species Richness

Stony Coral

Cover

Species Richness (200)
B -ion
Medium
- Low
Species Richness (1k)
High

Boundaries

[ sPas, suas

Pennekamp
[] coral Formation
Protection Areas

NMFS Areas
Closed to Lobster
Trap Gear

]

 Pennekamp
' State Park

[ ] National Parks

P

Conch Reef SUA

. middle 1/3 of
Upper Keys region

a:
_.-'. L ,
- I. G.Q 1
‘ = p - L]
Y | b -
/ o _“«" GCrec
. i . Rocks
/ o . Bf ;
1 = _O = \\
French s
Reef SPA
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Reef SPA
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Reef SPA
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Esri./De‘_orn:e_ GEBCO, NOAA NGDC. and other contributors




Stony Coral Species Richness Stony Coral Cover

Species Richness (200) |Owel‘ ] /3 Of
I ioh .
Medium Upper Keys region
. o
Species Richness (1k)
High
Boundaries & .
FKNMS
|:| Boundary
[
[ sPAs, SUAs » s D A b
Pennekamp [ ¥ =
[ Coral Formation o o <
Protection Areas '_. =
[ |
NMFS Areas . 4
Closed to Lobster
] Trap Gear » |
s - . 7 > . .
| | ; #
| State Park” 2t . I Conch I " o Conch
- = 04ens N : Conch " ens N " Conch
[] National Parks : " Reef SPA : Reef SPA
Chickens : ee Chickens ee
SPA = 0 SPA 9
u
” D' o Davis SPA Davis SPA
Middla Esri; DeLorme, GEB Q NOASA NGDC. and other contnbutors AiddAla Esri, Delorme, GEB Q NOAS NGDC. and other contributors




Soft Coral

e Soft Coral cover: How much of the hard bottom is covered in soft coral?
* Soft Coral diversity: How many species?




Where are locations of
high soft coral cover?

Soft Coral Cover

Management Zone Locations (#)
SPAs, SUAs 26
NMFS & Pennekamp 19
Lobster management areas
Remaining FKNMS,

. 20
oceanside
Resource Total 65

M SPAs, SUAs

E NMFS & Pennekamp Lobster management areas

kd Remaining FKNMS, oceanside

Cover
®  High

Boundaries
FKNMS

= Boundary

[]sPAs, SUAs

Pennekamp
] Coral Formation
Protection Areas

NMFS Areas
:] Closed to Lobster
Trap Gear

/

iz

Key Largo

Card Sound

D &
Qg ' Cag;fort
g o
I:I. s
€ g

o
f L‘J& 0 Elbow
&
&
9 Key Largo Dry
Rocks SPA

Grecian
Rocks SPA

JE5n: Delorme, GEBCO. NOAA NGDC; and other confribufors




Where are locations of
high soft coral species

Soft Coral Species Richness

richnesse
Management Zone Locations (#)

SPAs, SUAs 15
NMFS & Pennekamp Lobster 13
management areas
Remaining FKNMS,

, 34
oceanside
Resource Total 62

H SPAs, SUAS

M NMFS & Pennekamp Lobster management areas

i Remaining FKNMS, oceanside

Species Richness
=  High

Boundaries
FKNMS

= Boundary

[]sPAs, SUAs

Pennekamp
[_] Coral Formation
Protection Areas

NMFS Areas
:] Closed to Lobster
Trap Gear

/

Card Sound
o
a 0 ]
Key Largo 0 L
a
.
! q -&awsfort
0 SPA
O
[ ]
o | |
- | ]
€ o

128

0 Elbow

o5 .

SPA
&
9 Key Largo Dry
Rocks SPA

Grecian
Rocks SPA

JE5n: Delorme, GEBCO. NOAA NGDC; and other confribufors




Soft coral species richness Soft Coral Cover

Upper 1/3 of
Upper Keys region

Species
Richness
(200)

B o “

Species f-) o m

Richness

(1K) { /
High Iy /

|_[m]

Zones

[ ]FKNMS =
[JsPas, SUAs % i carystort

Conch Reef SPA
] Special Use

Area =

arysfort
SPA

NMFS Areas a -
] Closed to F
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Gear 0

Pennekamp o

]

State Park & @é O Elbow y OO L SPA
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o

m |
Q
O
N
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o
o
=
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[_]Formation ? QKey Largo Dry

. Key Largo Dry
Protection Rocks SPA i Rocks SPA
Areas Grecian

Rocks SPA

o ul

Grecian
Rocks SPA

5ri, Delorme, GEBGC, NOAA NGDGC, and cther contributors /Esni DeLorme, GEBCO, NOAA NGDC. and other contnbutors




Soft coral species richness

Soft Coral Cover

Species
Richness
(200)

I o
|:| Medium
o

Species
Richness
(1k)

High

Zones

[ ]FKNMS
[ sPAs, SUAs

Conch Reef
7777 Special Use

Area

NMFS Areas
I:l Closed to

Lobster Trap

Gear

Pennekamp
State Park

Pennekamp
Coral

[ ]Formation
Protection
Areas

middle 1/3 of
Upper Keys region
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ﬁ Ke
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and cther contributors
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Esri./De'_orn‘e GEBCO, NOAA NGDC. and other contnbutors




Soft coral species richness

Soft Coral Cover

Species
Richness
(200)

B o

Species
Richness
(1k)

High

Zones

[ ]FKNMS

[ sPas, SUAs

Conch Reef
7] Special Use

Area

NMFS Areas
I:l Closed to

Lobster Trap

Gear

Pennekamp
State Park

Pennekamp
Coral

[ ]Formation
Protection
Areas

lower 1/3 of
Upper Keys region

Upper
Keys

Ezri, Pellorme, GEB: , HOARA NGDE, and cther contributors.
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Loyl |

L R

Chickens Reef SPA

SPA &

Davis SPA

Esri; DeLorme GEBQQ. NOAA NGDC. and other contnbutors
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