N ¥

LONG TERM CHANGES IN FLORIDA
BAY SEAGRASS COMMUNITIES A
TALE OF RESILIENCE AND

/ VULNERABILITY /R

\

Uk VENARTE
.\ A "E-‘ g . ¢ \ - A /
'§ AN

Wi S R4
: | \\ f : - "
1.0 Hall, 178, Furman, M3, Durako 1M N\er’%uo and
4
45 ShBell !
'Florida Fish-and Wllcmfe Consemﬁ"ﬁon Commissian, Flomda Fish’ and W'ldllfe Research
Institute % é’ 5
2Center for Marine Scienc€lUniversitylof Nor"rh Carolma at Wllmmg‘ron X
3University of Virginia, Depar‘rmen ~Environmental Sciences »

*Univegsity of South Florida;Department of Inhtegrative Ecology



AU f

LORIDA BAV FISHERIES HABITAT ASSESSMENT PROGRAM (FHAP)

L8 A

), ,<>" .'.::" 2
TR -!« o v }_. X
A O
.’ $ W, 1 S ' : \h _'r_’
4 ¢ P te 3 i 3 ~>~.'"f~,,"": Sl ).kl
A s WRESS '
Y 7o N

: pESE. PUR. e Sound 37

, ' | Madeira Bay J ; ' . _
'Rankin Lake 3 2y L S NI
‘ > A\ ' Eagle Key Basin. o B

Whipray Basin .

Q Johnson Key Basin

Rabbit Key Basin

< "FLORIDA KEYS

ATLANTIC OCEAN



. BRAUN-BLANQUET COVER SCALE '

hi = Solitary shoo

AT S S
0. Wﬁover"'f
0. Few. shoots wit over . .-~
1) o BRI
n 2
3
4

.ll-fll

< 5% cover
- 6-25% cover -
26-50% cover
O'“-'5‘1 Z_!';_‘L,tover' i |
..5,,0#‘7 -100% cover N Ly
AL T, ;:‘ . }S. :"‘*""F""- Gt Se o ko

1=
5 :
0)
0]
O..t‘

! "_ » P et s _‘,"“' B
4 by, (S R ' - a
- ’ .
% " y A \
_s-'v#\‘ ‘\\\\ :.; F
= o- : prea L
~ .'i p) 'S oig * — ‘
AT Ly 1 { /
: ~
~ "
!
g N
| &
-
\b . -
" r -
WG DR IR 7
X3 " & -‘P"
] N ;
.
. -
/ - ‘».‘" / .
—n . /
[ of . v \



r 2006 - 2015

Prior to Die-off

1

Vil

2000
L€

¥ '."m’,“ - | Y

R

N
1

540

—@— Thalassia Johnson Key Basin
@ Halodule
—@— Syringodium

@
o 9g0g0@

e

NITARTAITANTANTANTSTITRTANTAN YT

193003109092 9 03 B3 080 BB S B




s Total Seagrass 2015 2 ~y
‘;‘?,& oon [] 0=Mean BB < )
‘ {E‘I . [ ] 0<Mean BB«1 ! ?
‘;1’}., 1 [_1 1<Mean BB<2 . oy
SR R I 2<Mean BB<3 L. &~
) 1 2 "
" »‘,""" s ;«;‘f" % Il 3<Mean BB<4 Manatee 4 :
iy ST I 4<Mean BB<5 gk, ol g
75 ; X g
! _ ' ’ : < -4 Barnes
' Madeira = & I Madeira ,":
! ‘ . : Duck . | ,}"" &
_ Y ~ . Sa Blgkwater
Rankin & ' Rankin ~ y )
p : ! ‘ n | - "
Johnson Whipray o Johnson Whipray Eagle
" Calusa
r re*
SRS LI
h - a
‘,‘ } &
f Cmng
¥
R
Manat -
1 # Ak 'f T
NS v g ' )
[ 3 L'
(. ) \ p ;4 Barnes )
' ' Madeira 0 4% I Madeira , ,"':,
Duck = | . A& ‘ Duck . | .
’ ’ "~.‘-.'/ Bl%kwafer o Bl%kwafer
Rankin 2 Rankin WY
h 7 7 Eagle S J&7 Joh : Eagl o
%
Johnson Whipray « " agle /- ohnson Whipray * % agle
Calusa v Calusa
r .\‘ re
Yot i AL
y e \J P
Crane / Crang
Rabbit .‘ Rabbit : »
Twin - T




Thalassia testudinum
1995 2000 2005 2010 2015
JON RAN -5

Braun-Blanquet Score
(&)
w <4
)
g

w
"V'
*-
':
—
o
'l
I e
t e
_q—
e
— e
5
I -
ER | P —
o
+
_.—i

2 / JEIY S
"l q:._"‘ - 1 0] ®
411 |e
1 ;
é
) 1908 1909
o- L L
T — 1 T — T S
1995 2000 2005 2010 2015




JON +
g f WHNH*M’**H* I
a .
2] +;j&+++m++++ﬁ++ -
|
+ M,H: HUWLH +++ﬁ .

999999999999999999999999999999999999999999999999



0
1

Standing Crop (g m™)

0
1

100 200 300 400
1 1 1 1

T T T T
100 200 300 400

T T T T
100 200 300 400

100 200 300 400
1 1 1 1

1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995

T
0



Percent Cover (%)

Percent Cover (%)

g N J ON Severe RAN Severe
§-
2
o -
-8
-8
- 3
- O
g a Unaffected Unaffectad
§-
2 s ras
& e IR
— Tt e T e T T T T
1845 2000 2005 2010 2015 1895 2000 2005 2010 2015
‘S'S 7] RKB Severe WHP Savere
§..
& NO DATA
o—
Patchy Patchy 2
=]
B
ke o E
=%
— o
§ n Unaffected Unaffected
8-
2
o, N s }
o - ey - —
' L) L) L L ' Ll Ll A Al ] | pam e N | I Al ) T ) ’ L I T L) L) ) ' ) s L s [ v Al Al T ] A T T T l T
1995 2000 2005 2010 2015 1085 2000 2005 2010 2015

Year



JON @ RAN A RKB X WHP

o
° o
®
°
°
‘0
°Je
Patchy ~ %
® Severe

® Unaffected

® a

Stress =0.12

hb®c® d® e

f




JON

Severe

2
L
g
o °
B 3
O [
8 8
: g
S S
I

1995 2000 2005 2010 2015 1995 2000 2005 2010 2015

RKB WHP

NO DATA ‘ ‘ ‘ ‘ ‘ ‘

1995 2000 2005 2010 2015 1995 2000 2005 2010 2015

Patchy

Unaffected

- Unaffected



15 | ° o O T T T T

(T s T T T s O T T i I (@) K X s P e

1997 | (-0 LT T T lololol T T T Y

1998 | IOl o LT T T T

1999 o o T Y I

2000 o o e O I

2001 o) b T et I

2002 e I I

2003 o T I e

2004 B T I e

2005 i e I I

2006 Y e I

2007 o e I

2008 B T I e

2009 e Sallnlzatlon or GOM-ification of the Bay

2010 °f ° e gEETT

2011 S

2012 .7

2013 ° 2

2014 N =3 SN LR G

2015 AE o e e o SRR e

2016 | | o'l . o]0 B B TS
€ 83329 385 ¢ 483 g8 3 gy
2% %8 >2%2%8888%88532%288 8 =]
O [010] O (0025 O (02505 B (0.5075 B 4

North
@

01 s 10 Kilometers
L g 70 Miles



0 6 7 9 7 4 5 6 4 7 3 2 8 16| 11 3 12| 9 5 4 1
1995 Sl o
0 3 7 13| 6 6 5! 5] 4 6 2 6 7 4 11 4 8 10| 5 3 0
1996 Q o
0 4 9 9 4 7 5 1 4 3 2 8 16| 10| 5 6 11 5 6 2
1007 | "I . dlolo
0 4 12 6 9 8 3 6 4 2 3 1 5] 20] 8 2 9 9 4 4 2
1998 Ol o] o 5
0 3 6 9 3 5] 4 2 3 1 6 19 8 2 8 9 4 4 2
1999 O . i
0 2 7 6 4 3 2 6 6 13| 9 3 6 10| 7 2 0
2000 o o o
0 4 9 8 3 4 2 3 1 6 17| 9 5! 8 8 4 4 2
2001 O o O o . . .
0 6 4 5 3 2 8 11 9 2 11 9 6 3 1
2002 o |O
0 1 4 2 9 13 10 2 4 11 6 6 2
2003 : S
0 6 4 3 3 8 11 9 3 8 8 4 4 2
2004 ol o] - )
0 3 5 6 3 2 10| 11 2 11 9 5 4 1
2005 o 0| . :
0 5] 5 4 3 2 8 8 11 4 8 5 2
2006 o o7 . .
0 5] 3 4 4 3 7 8 6 9 5} 4 3
2007 olO]| - 0| o
0 6 6 3 5] 2 7 7 7 9 7 6 6 2
2008 ol . I P D I
0 4 4 5] 3 5] 2 7 9 8 9 6 6 2
2009 | °|O) SHLEBES BEE ‘Salinization or GOM-ification of the Bay
0 4 7 3 3 2 8 8| 10 6 8 o :
2010 Lol . . 2. S
0 5] 5 4 3 2 10 9
2011 ol - :
0 3 6 3 2 9 9 7
2012 L8 .
0 5] 3 2 8 5] 7 6
2013 I . )
0 6 7 3 > 9 5 10 7 B[ B & \ - s =L
2014 LY Sl
0 4 5] 7 8 7 9 7 SV e N - A Y e
2015 . : M
1 4 8 1 7 4 3 4 2 8 8 6 11 6 8
2016 o) OO O O o o
O ¥ o 9 o o o ~ o O ¥ ©© 9 © o ©o ~& © 0\ o JEEPYEN 0 J /b o T e L0 o
S S S S o Q «Q «Q «Q Q «Q Q Q o ™~ ™~ ™~ ~
o o o o [e0] o o o o o o o o [e0] o o o o FLORIDA KEYS
® ® 5 ¥ L ® O D O K o K L DX D D B
¢ W ¥ ® o o o 0 N~ © w < ®M ©o ©0 o o N SANCTUARY
2 52 S S o o Q Q @Q Q 0 Q Q o o N ™~ ™~
o o o o [es] [es] o o o o o o o [es] [es] o o o
© 9 9 © L - © 9O ®H © 0o ®H O o < 9 90O D
O [0.1,00 O (0,025 O (0.250.5] @ (0.50.75] O

ipod Bank

North
@

01 s 10 Kilometers
L g 70 Miles



1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016

0 6 7C>9 7C>4 5 6 4 7 3 2 8 16 11 3 12 9 5 4 1
0 3 7 13 6 6 5 5 4 6 2 6 7 4 11 4 8 10 5 3 0
Olo]o
0 4 6 9 9 4 7 5 1 4 3 2 8 16| 10 5 6 11 5 6 2
Ol - Q|o|O
0 4 12 6 9 8 3 6 4 2 3 1 5 20 8 3 9 9 4 4 2
Ofo]-|- e
O3 OB 8 9 4 4 2
2 6 10 7 2 0
O
()4 8 8 4 4 2
11 9 6 3 1
4 11 6 6 2
8 8 4 4 2
11 9 5 4 1
11 4 8 5 2
6 9 5 4 3
8 7 6 6 2
9 6 6 6 2
| Sallnlzatlon or GOM-ification of the Bay
i ,
9
7
6
7 B[ B T
7 re . W, NS QN L ) R e
4 1 8 8 6 1 6 8
o|-|0]0 O o
h ¥ » 9 o o o N © b ¥ @ 9 ©o o o ~ © 0\ PN 0 /1 g 7 et G2,
o 9 9 9 g ® © © ®© © «© ® © g5 N N~ N~ o~
o o o o 0 o o o o o o o o @ o o o o FLORIDA KEYS
[¢9] © © [e9] s [¢9) [e9] [¢9] © [e9] [e9] @ [e9] s 0 0 [e9] @ NATIONAL MARINE
© Yo} < [se} (2} (2] (o2} (oo} ~ © n < (82} [ee} [ee) (<2 o N~
o 92 9 9 g g ®© Q9 ® © © &® K 5 o KN N~
o o o o [e9) [¢9) o o o o o o o @ @ o o o
& ® % & L L % % & 2 & & & L L d O &
O [0.1,00 O (0,0.25] @O (0.25,05 @ (0.50.75] H

North
@

01 s 10 Kilometers
L g 70 Miles




science for a changing world

Acknowledgements: FHAP-SF is currently supp horted by funding
from RECOVER. Fu du g during The earl "iyf Irs w.@,s_pr'owded by
Everglades National Park, USGS, and the State te of Florida.
Incredible logistical support for tl'ﬁ s program has been provided

by the Everglades Nat fional Park since 1995. FHAP would never
happen without the assistance of numerous FWRI and UNCW

Seagrass Rangers. Many thanks to all.



