Identifying freshwater inflow needs for estuarine fishes:
a statewide perspective
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Florida’s watersheds
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Freshwater Floodplains

Peace River




Prey pulse and condition of
large-bodied fish
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Blewett, D.A., P.W. Stevens, J. Carter. 2017.
Ecological effects of river flooding on abundance
and body condition of a large, euryhaline fish
Marine Ecology Progress Series 563: 211-218.

annual # of days river level > 2 m (In) River flow (In)

Promote seasonal floodplain inundation in river management



Oligohaline Zone:
Common target for water management
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Oligohaline fishes as indicators

Microphis brachyurus lineatus (Opossum pipefish) Centropomus parallelus (Smallscale fat snook)
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Oligohaline fishes as indicators

Gobionellus oceanicus (Highfin goby)

Dormitator maculatus (Fat sleeper) Dry Season

Diry Season
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ldentification of fish hotspots
help to prioritize restoration

Staff from cities, counties, FWC,
FLDEP, water managers...

SE Florida:
North Fork St Lucie River

Stevens, PW., R. Paperno, J.L. Beal, T.C. MacDonald, H. Nathan Miller, P.A.
Klarmann, C.R. Malinowski. In Press. Identification of fish habitat for use in
prioritizing conservation and restoration projects in coastal rivers.
Environmental Biology of Fishes.




Protect low salinity water in North Fork St Lucie River
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Conceptual Model: Sklar and Browder 1998

Normal flow:

\ Preferred region:

Static habitat (e.g., vegetation type)
Dynamic habitat (e.g., salinity)




Conceptual Model: Sklar and Browder 1998

Reduced flow:

==
A Cypress
0
0

Mangrove

Dynamic habitat relocated upstream
Trade-offs for fish

Reduced fish production



Example of mismatch between
static and dynamic habitat

September—-December

River section Study period River section x study period

Q Oligohaline zone 1S5S <
g Stress < 0.01 P < 0.0001 P < 0.0001 P =0.0002

@ Lower mouth

ANOSIM Results

River section: R = 0.40; p = 0.001
Study period: R = 0.30; p = 0.001
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Stevens, PW., M.F.D. Greenwood, and D.A. Blewett. 2013. Fish
assemblages in the oligohaline stretch of a southwest Florida
river during periods of extreme freshwater inflow variation.
Transactions of the American Fisheries Society 142:1644-1658.

Resident fish abundance decreased during worst drought on record (2007)
Oligohaline fish assemblages more similar to those of the lower river mouth






Rivers sampled by the FWC FIM program

------ Lower St. Johns River

Hillsborough River ;
Tampa Bypass Canal..--:-stersrmissnmmmssnnmnsnsssssssnnsnssssnn :
McKay Bay

Alafia River

St. Sebastian River
“““““ ' St. Lucie River

Cow Pen Slough and Dona/Roberts bays
Myakka River & Myakkahatchee Creek”
Peace River & Shell Creek~"" . .
Caloosahatchee River™” .~

Estero Bay".‘

Florida Bay



Coastal Geomorphology

Manatee River

Geomorphic Zone |
Backwater |8
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Context is important

Caloosahatchee (long tube, St

4 hots spots) AN a—
60-day lagged flow: i T T
R?=0.35 :

Peace River (short tube,
1 hotspot)

3-day lagged flow:
R?=0.22
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Number of sawfish
Directed Random

Scharer, R.M., P.W. Stevens, and G.R. Poulakis. 2017. All nurseries are not created equal: large-scale habitat use patterns in two smalltooth
sawfish nurseries. Endangered Species Research 34: 473-492.
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Locations of an individual sawfish




. Movement response that 2 _ .
Sawfish VemEent respo R? = 0.40;
favors static habitat 60-day lagged flow

(e.g., specific locations)

Affinity for salinity 18-30

. ———— Hot-spots

Poulakis, G.R., P.W. Stevens, A.A. Timmers, C.J. Stafford, and C.A. Simpfendorfer. 2013. Movements of juvenile smalltooth sawfish, Pristis pectinata, in an
estuarine river system: use of nonmain stem river habitats and lagged responses to freshwater inflow. Environmental Biology of Fishes 96: 763-778.



Mainstem vs. Backwater

82°100"W 2°0'0"V 81°50'0"W
Charlotts Harbor e Species more abundant in backwaterrs
Sailfin molly, rainwater killifish, eastern
Orange River mosquitofish, common snook, bluegill,
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Fish often shift habitat as they grow

Mesohabitat zones
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Trotter, A.A., J.L. Ritch, E.J. Nagid, J.A. Whittington, J. Dutka-Gianelli,
and P.W. Stevens. 2021. Using geomorphology to better
describe habitat associations of a large-bodied fish, Common

Snook Centropomus undecimalis, in coastal rivers of Florida.
Estuaries and Coasts 44: 627-642.

Juvenile snook use
backwaters

| €250 mm TL

Larger adults use
river bends

=851 mm TL

Mainstem Mainstem Backwater
Bend

Creek/
Canal




Habitat and contribution to adult population

Tampa Bay

Ley, J.A., and H.J. Rolls. 2018. Using otolith microchemistry to assess nursery habitat contribution and function at a fine spatial
scale. Marine Ecology Progress Series 606: 151-173.



Take home messages

Need to identify the species that tend to use each system
Cross-site comparisons help to understand species plasticity

Conservation of habitat equally important as conservation of
freshwater inflow
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Examples: Northern Florida




: Tampa Bay

Examples




Charlotte Harbor

Examples




Vulnerable habitat:
Tidal creeks and coastal wetlands
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Eutrophication evident in
tidal creeks - algal blooms
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Wessel, M.R., J.R. Leverone, M.W. Beck, E.T. Sherwood, J. Hecker, S. West, A. Janicki. 2022. Developing a water quality
assessment framework for Southwest Florida tidal creeks. Estuaries and Coasts 45:17-37.



Species that use this habitat type as juveniles
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J.K. Wilson, P.W. Stevens, D.A. Blewett, R. Boucek, A.J. Adams. 2022. A new approach to define an economically important fish as
an umbrella flagship species to enhance collaborative stakeholder-management agency habitat conservation. Environmental
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Cape Haze, Charlotte Harbor
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Habitat restoration designs for snook life history requirements



~ Image: SWFWMD



Follow up by Bonefish Tarpon Trust & FWC




Sampling universe - creeks and ponds




Sampling universe - creeks and ponds




Now that the fish are here....
How exactly do they get out?

Need precise data on elevation and water levels
to understand the connectivity of habitat and
characterize emigration patterns.




e Tarpon typically ranged
330-600 mm TL.

* Vemco v9 69 kHz
acoustic tags.




‘ Distal pond
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When dld the fISh emigratE? 2020 water levels that led to emigration of

tarpon from mesial and distal pond.

Pond distance to estuary

& Distal

& Mesial

< Proximal

& Tidal Creek (successful emigration)
& River mouths [30km up-estuary)

Pond wate
Hurricane Eta \,

Tropical storm Cristobal Tropical Storm Sally Hurricane Eta

Tropical Storm Sally
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Water level (meters)
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Following 2019-2020
tagging, about half (9 of
19) of the juvenile tarpon

that emigrated were

detected in upper

estuary; some for up to 3
months

Data SIO, NOAA, U.5. Nawy, NGA, GEBCO
L .
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* Land use affects fish habitat -
policies set by local
governments

* land zoning

* future development

* acquisition

e stormwater infrastructure

* natural resource management

* Habitat threats addressed
locally (County, Estuary
Program, etc.)




Planning for the future...
Nurseries in an urban landscape?

Do we have any creative

L d solutions or better designs
an for weirs?
<| Emmgy ‘
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Thank you!

Southwest Florida
Water Management District
,\

TheNature Q _ FrLoripa

SULFCOAST

Conservancy ¢
- INIVERSITY



http://www.nature.org/

	Slide Number 1
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Slide Number 18
	Slide Number 19
	Slide Number 20
	Slide Number 21
	Slide Number 22
	Slide Number 23
	Slide Number 24
	Slide Number 25
	Slide Number 26
	Slide Number 27
	Slide Number 28
	Slide Number 29
	Slide Number 30
	Slide Number 31
	Slide Number 32
	Slide Number 33
	Slide Number 34
	Slide Number 35
	Slide Number 36
	Habitat restoration designs for snook life history requirements
	Lemon Creek �Wildflower Preserve
	Slide Number 39
	Slide Number 40
	Slide Number 41
	Slide Number 42
	Acoustic Tagging
	Slide Number 44
	Slide Number 45
	Slide Number 46
	Slide Number 47
	Habitat Conservation
	Slide Number 49
	Slide Number 50

