’&‘g} e -

~ : > £ 2y P \ - - . .‘ - i - o :
< -— * T ——— ~ L -
—_ f o v . 3 2
- ‘_1 7 A o~ = ‘:
: i~ *i; P o h ._
e < k
! : 5
: i) = = ’”‘ ' =5 s '
< \ == _ == o : : . . o - . | { -
i - i - - e = S = . " . = i < T ™
. 2 7 = R - - - = '*_‘;? A A S R : B> A:f - 5 e %
<: e T ey Ny A 3 = . NN - 3 - :~_, <7 e S -:T’:i- 5 Vr» & . 3
- SN = ,r » = - e A N t = 3 . {
= o s ST ol i - . R Y v
= R -~ 3 . > 7, 5 . s < = e
. . 5 4 # “ % ,
A o = -3 B -.", : : . 3
Sab- S S
A: — — - 4 ;
,— 3 <, "
, =g -
e/ g ] -n 5%
o - . / 1A , :
~ s = E’)\‘, - = B¢ = ~
¥ S )1'" e 3 .
xi - 4 f \; N >
= g ; Y 3 '
4 - 3 5 -;'-:'s = - < e B L )‘\ & ~
\ -~ ) - . = : - - .
Aepm . . - oo e A b,
’ ‘. X - ~ k- y - - - e 4 > & %
. - = 20 :

--.-t-‘C%h rls“tla% Ia :Stephe "Blal §ﬁ§a nstha rkI y;;fgand Sher' - A - s Al e Lol |
Fi Ml"’ i-Dade County l@ pa r’em‘{e nt of En\"n 5_..,,E!n \mental Resou c;_s Ma‘»_n'a“ﬁemen ( l v CSa o\ LA
ntroduction Ruppiamaritima PhysmaParametersTrends
Thissalt tolerant freshwater grass, is consideredi@portant indicator species faestoration and regulatory requirements (i.e., Florida Bay and
Water availability and delivery to the Taylor River SlougtiC basin effects the southern Flori_dg Keys I_:easibility Stud_y (FBFKFS); Minimum Flo_vvs and Levels (MFL) criteria for Flovidniaaye study this grass is found in the primary A" 0]v]8C Z ¢ §CE v L% *]v &§Z %96B}P E
Biscayne Bay and northeastern Florida Begtoneregions and estuarine habitat . This recelving basins (Joe Bay, Highway Creek, Little Madeira Bay, Long Souna). £2008mean almost doublé¢hat of 1996

watershed and the downstream estuarine basins have been the focus of regional restorat|on 12004 & 2005 were peak years

efforts and water management initiatives. Restoration efforts of the Comprehensive 19951998 1008distinctive year high mean with lovdeviation
Everglades Restoration Program (CERP), and water management initiatives, such as the

Minimum Flows and Levels (MFLS) have identified the Smeerged aquatiC Vegetation (SAV) Dissolved oxygen trended lower during this time period as wel
community of this region as a key measure of gauging the success of these programs. In June 12008 annual mean almost 2mg/l lower than 1996

1993 Federal and State water managers began to increase the amount of fresh water
delivered to the Taylor River Slough. A requirement of the program was assessment of the
effects of the additional water on downstream SAV communities. In response to this the
South Florida Water Management District (SFWMD) contracted with the Mbaae County jOxidationReduction iNot a large

Department of Environmental Resources Management (DERM) to perform water quality ar‘f;D S~ dof o 00m 008 POtential_‘?edWORP) swing in pHt
SAV monitoring in the receiving northeastermbaymentsof Florida Bay. uring the period ot fowesalinitythat persisted from ’ - . - - - can provide an
I ) y Y Ruppiahad moderate to high densities idoeBay and Highway tIn the primary receiving basinguppiashows variable responses to indication of hydrogen glg i?oesseltra(:k

Creek. annual mean salinity, but persisted near or above 10shoots/ m sulfide activity y
i ower densities were maintained in Litléadeira and Lon&ound. tFollowing the elevated salinity of 202005 ,Ruppiahad not been ¥he trend is expected Increased CO2

Methods S . | IS & |
iSporadic presence extended the range into Trout Cove as well as tHE corded in the study area through 2009 with reduction in ?Ccomgg%'gg

In October of 1995 sampling methodologies were revised to include stratified random assessme| more marine basins Manatee Bay aBlickwaterSound Thalassiand DO ower e

e }vsZ W ~"DW_ e« u%o]vP |PV % E&}S} }oeX dZ]e u SsZ} jel-;ll-' 1 A . S} SZ S JVP

used by other SAV monitoring efforts within Florida Bayu¢qurearet al., 2002). Monitoring was é1aSS|d:eJStUd|rfu Potential feedback &dynamics withThalassia

expanded, in October 1997, east of US 1 to include the two southern most basins of Biscayne Byirhe gominanmacrophytein the region Thalasssias present in all but two basins within the study area (Joe Bay and Highway Creek). Long tefim fincreased salinity

Manatee Bay and Barnes Sound, which directly receive discharges froniilie C - : : - : : : . : - : y

y ! y 9 declines documented during this study occur during a period of increasing salinity and accompanied with lower dissolaed oxyge fincreased halassiaZmetabolic demands for oxygen

tLessThalassia

1998 2004 2008 98 vs. 08 iLess O2 production

1 owerredox increased hydrogesulfideconsumption of oxygen
iFurther stressing & additional loss Dhalassia

> > Little MaderiaBay- 1999 Western RegiomhalassiaLosses: Potential Example of
Numerous highdensity areas Losses in Littldladeira Bay Losses in EasterBasins DenSIty Dependent Change
\ / \ Little Madeira 1995 - 2008 ——ta
Thalassia shoot density ——West
98 vs.04 04 vs. 08 o |
98 vs. 04 § igg . : r» ’
Study Area IComparing 1998 to 2008 shows that many of the o T

The study area includes sampling sites within 12 basins. 96 sites are randomly selected for each iDenseThalassiain western Little fThalassids lost in the Eastern basins (Long basins have had large areas with losses of fifty g ik

percent or more.

* U%o0]vP A v8X dZ (E <pv CZe+ ZVP }A E SZ %E}PE ul[* Madeira Bay under goes losses ofI®% ' Sound, LittleBlackwaterSound Blackwater
19951999, bimonthly sampling 200@006, and quarterly 200@resent. and Manatee Bay).

HHaloduleincreased following in the western areas

iin the western region of Little Madeird,halassiancreases in ) _
following the loss ofrhalassia

1Salinity begins to trend up and some of S0und, density through 1998.

L o . . . the Eastern basins (Long Sound, Little ~ iMultiple conditions are associated with this . | .
Theseagrassommunity in this region is dominated by three spedibalassidestudinum BlackwaterSound) s(howgsome areas gain 10ss: 20022005 high salinity, a series of Mid 1999- many of the western stations havelbalassia

Halodulewrightii, andRuppiamaritima. Data collected to date has shown that each species has hurricanest the most impacting was Katrina Thalassialensity in the eastern part of the bay remains constant
a characteristic dlstrlb_utlon associated with water depth, proximity to freshwater inputs, and and the subsequent prolonged algal bloom.
extent of exchange with open bay waters.

iNetlong termdecline inThalassiashoot densityfor the study area during the period of
record.

IWhile the long term trend is mostly linear, a number of areas have had periods of stabiljty
and cycles of increases within the 192808 time frame.

1The extent of loss shown is influenced greatly by event losses in specific areas 4\ 4\ ,T\ ,T\
- - iFollowing the initial losses, the effected region had lower  y gwerRedoxreadings are likely an indication of increased hydrogen
11999 Little MadeiraBay dissolved oxygen measurements for some of the samplingsifige oxygen consgmptlon Y YER9
12005 EasteriBasins .
iDuringthe same samplings low dissolved oxygen was meastgddx
| | ICoinciding with the overall decline in Thalassia has been the increase in salinity, potential was much lower in the areas experiencing losbraflassia
SAV Metrics | Physical Parameters and decrease in DO and Redox
1SAV Is sampled with a O.2_591|d. | 1A multi parameteisonde Hydrolabor YSI, iThe regressions are based on firet distinct lowredoxand DO
Visual percent cover Is estimated using the are used to collect physica| measurements: HaIOdUIeW” ht” measurements Septembed999,using these against thmean
BraunBlanquetscale(BBCA) for botseagrass Temperature, Dissolved Oxygen (DO), pH, J Thalassiashoot density of the prior three samplings
and macro algae. Oxidation Reduction Potential (ORP or This species deagrasfias a wide range of salinity tolerance and is known to be a rapid colonizer of areas that have undergone change. Both of fThis ai TR -
_ " This givesome indication that the severity of loRedoxand DO has
fSeagrasshoot counts are performed in a Redoy §Z« Z & $ E]*8]+ & A] vs$ ]v §Z]- WaEduitEs maintained e widesEdislriiution and has responded with localized some rglationshiwvith the preexistingThalagsiedensity
0.0625n% sub-grid to calculate density Increases following losses of the other two species. S
TIn contrast the less dense eastern part of the bay , which did not
1998 2004 2008 08 vs. 08 experience a loss dhalassiaalso did not have the same extent of low
_ DO orRedox
ProgramHistory
fThe Eo0C %o ES }( §Z]* %o EIPE u[s & Z]+iWMimGvdscensiidrePoC 7 E § E]i C Summary
very wet spring and summer in 199%/ith low to moderate salinity conditions persisting through —_> —_>
1998.
Low-moderatedensity evenly distributed Losses angains Response increases in the east fThis program initiated during a period of low salinity in the northeastern region of Florida Bay. There are son
tSalinity has continually increased during this study period, with a changes occurring to the \ \ / features of that period that are worth noting
seagrassommunity, I8 vs. 04 04 vs. 08 iRuppiamaintained a moderate presence in the primary receiving basins and ranged into the secondar
toss oRuppian the primary receiving basins basins
1 ong term gradual declines and pronounced lossdhafassia IComparing 1998 to 2008 shows large percentage fThalassiawvas throughout the study area, with the except the primary receiving basins, in moderate to
Increases, primarily in the eastern basiisttle densities
A known associated dynamic appedrsSURFACE SALINITIES October 1995 Being mostly in low density small ~ Notable increases in areas where II\B/IIack\t/vat%r S;’U”d’ Blackwater Sound, and Halodulewas evenly distributed in low density throughout the st
to be active in this region with increases or decreases show as higt Thalassiavas losses following the anatee bay). -
. . . o . iDissolved oxygemannual mean values were 7107.5 mg/l
Increases in salinity and losses of percentage changes culmination of events in t 2005 o _yg ) o .g ) | |
seagrassdissolved oxygen decreases DuringsZ]e %o E}PE ufe Z]*S}EC < «Ruppipds heem |astHrom the péeling basins
have also been documented. In additign
OxidationReduction Potential has | | i ong term gradual declines and punctuated losses have occurred hatlassia
decreased which would be an indicatof foverall, mearHaloduleshoot density for the study area has remained constant fThe loss in western Little Madeira may be an example of density dependent reaction with [R@dmd
of increased hydrogen sulfide dyanmics
consumption of oxygen, something that IHoweverdistributions have changeflom evenly distributed in a lower density,
has been documented in other studies following the low salinity years, twoncentrations ohigher densities in areas dhalassia A 0]v]EC Z « §E v W% Vv Jee}0A }ECP vV Z « §E v VAV v §Z1¢ %o
(Carlson et. Al 1994). andRuppialosses.

Florida Bay Surface Salinities-October 1995. From: Robert Halley,
Dewitt Smith, and Mark Hansen USGS & ENP OPEN-FILE REPORT
#95-634 and #98-142 FLORIDA BAY SALINITY MAP - 6A




