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Fowl River Marsh Study

Overarching Purpose (in compliance with the MBNEP 

Comprehensive Conservation & Management Plan): To preserve 

what people value most about living on the Alabama coast (access, 

fisheries, heritage, environmental health and resilience, and water 

quality), while improving the quality of water in Mobile Bay.
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Fowl River Marsh Study

A Fowl River Watershed 

Management Plan was 

completed in 2016. 

One of the priorities identified 

in the Plan is the preservation of 

spits and marshes along the 

river.
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Fowl River Marsh Study

Figure 4.27, pg 145Lost (yellow) Breaching (red) 4



Photo by S. St. John
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Photo by S. St. John
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Fowl River Marsh Study

Specific goals for the study: 

ÅCharacterize the status and health of the wetlands in the brackish 

zone of Fowl River

ÅUnderstand the causes of wetland decline observed in many areas 

of the River 

ÅInform best-practice engineering designs for wetland restoration 

and protection
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Region 1

Region 2: has many
decaying marsh spits Region 3
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Fowl River Marsh Study

ÅStudy focused on Region 2

ÅMain goal: Elucidate marsh spit decay (but at the same time also 

documenting the status and health of marshes in the other Regions)

ÅThree hypothesized mechanisms (acting separately or in 

conjunction):

ÅSea level rise: Salt intrusion and higher flooding

ÅSediment starvation

ÅBoat wakes and wave energy
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Fowl River Marsh Study

ÅTo look into these mechanisms, the study has three integrated 

components:

ÅVegetation: impacts of these processes on the wetlands

ÅSediments: sediment starvation

ÅHydrology: salt intrusion, flooding, nutrients, and wave energy
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Vegetation, porewater salinity, 
and elevation characteristics of 
tidal marshes along Fowl River, 
Alabama
Just Cebrian, Joshua Goff, Tim Thibaut, Howard Horne



Fowl River Marsh Study - Vegetation

Questions

(1)What is the general marsh health status across the 3 Study 

Regions? 

(2)What are the factors that influence the health of marshes in the 

brackish transitional zone where fresh and salt waters mix?
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The Vegetation 

Component surveys 

were performed at 10 

sites across the three 

Study regions, 

encompassing the 

priority spits and 

marshes upstream and 

downstream. 

Priority Spits
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Percent coverage and species 

composition were measured 

within 1-m2 quadrats placed 

every 3 m (~ 10 ft) along survey 

transects.

PLANT SPECIES DIVERSITY, DISTRIBUTION, and % COVER

895 quadrats were sampled 

along 74 survey transects in 

August and September, 2018. 14



MARSH ELEVATION

Trimble® Real Time Kinematic (RTK) GPS: horizontal and vertical accuracy 

< 5 cm (2 in)

All stations

Spring and Fall

2018
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MARSH POREWATER SALINITY

Marsh sediment wells: slotted PVC pipe

4 sampling rounds in 2018: 

ÅAugust

ÅOctober

ÅMay/June

ÅJuly 
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Notable Species

ïEleocharisolivaceaOLIVE SPIKERUSH

ALNHP Tracked S1 Species

ïLudwigiaalataWINGED SEEDBOX  

New Mobile County Record

ïAmpelastercarolinianusCLIMBING ASTER 

New to Alabama

Plant Diversity

73 plant species 

were recorded 

in quadrats.

An additional 

41 species were 

identified in 

supplemental 

inventory 

surveys. 
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Laurel Wilt Disease
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Species Diversity
and % Cover

Site
Total No.

Species

Average 

No. 

Species/quadr

at

Average

% 

Cover/quad

rat

R1S1 29 2.6 61.4

R2S7 32 5.5 53.6

R2S6 35 7.5 65.9

R2S5 (Strout) 29 5.3 46.8

R2S4 (Closing Hole) 41 6.3 62.0

R2S3 (Lightcap) 30 5.0 56.1

R2S2 (Tapia) 38 5.0 59.0

R2S1 21 3.9 48.8

R3S2 13 2.3 33.9

R3S1 9 2.2 45.8
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SITE Sawgrass Black Needlerush

R1S1 46.6 0.0

R2S7 9.8 0.0

R2S6 3.0 0.0

R2S5 (Strout) 9.5 0.9

R2S4 (Closing Hole) 30.1 6.1

R2S3 (Lightcap) 14.2 20.6

R2S2 (Tapia) 20.1 13.8

R2S1 1.0 34.7

R3S2 3.5 37.6

R3S1 0.0 24.4

Average Salinity 

Percent Cover 
PorewaterWells

Total Salinity Range:  0.10 ï8.7 ppt
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HGM assesses the capacity of Alabama fringing tidal marshes to 
perform specific ecosystem functions (Shafer et al. 2007).

HYDROGEOMORPHIC (HGM) MODEL

Landscape-scale variables:

Marsh Patch Size

Mean Marsh Width

Aquatic Edge

Hydrologic Regime

Wave Energy Exposure

Adjacent Land Use

Field variables :

Mean % Cover of Marsh Vegetation

% Cover of Invasive or Exotic Species

% Cover by Woody Plant Species

Vegetation Height

Nekton Habitat Diversity
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Variables are combined using mathematical expressions to estimate 5 

major ecosystem functions. 

HYDROGEOMORPHIC (HGM) MODEL

Wave Energy Attenuation

Biogeochemical Cycling

Nekton Utilization Potential

Provide Habitat for Tidal Marsh Dependent Wildlife 

Species

Maintain Plant Community Composition and Structure
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SITE FCI AVERAGE

R1S1 0.76

R2S7 0.69

R2S6 0.83

R2S5 (Strout) 0.42

R2S4 (Closing Hole) 0.73

R2S3 (Lightcap) 0.68

R2S2 (Tapia) 0.71

R2S1 0.67

R3S2 0.60

R3S1 0.68

HGM 
Assessment 

Scores 
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FQI estimates wetland habitat quality based on plant species composition.

A coefficient of conservatism (C value) is scaled from 0 to 10 and 

applied to wetland plant species, based on:

1. Breadth of habitat preference(s) 

2. Tolerance to disturbance 

Example C values 

Black needlerush= 8

Sawgrass= 7

Torpedo grass = 0

FLORISTIC QUALITY INDEX (FQI)
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SITE FQI SCORE

R1S1 6.7

R2S7 5.2

R2S6 5.2

R2S5 (Strout) 4.7

R2S4 (Closing Hole) 6.2

R2S3 (Lightcap) 6.6

R2S2 (Tapia) 6.4

R2S1 7.1

R3S2 7.1

R3S1 7.5

Floristic
Quality 
Index
Scores
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Elevation (m, NAVD88)

Site Min. Max. X

R1S1 -0.08 0.50 0.21

R2S7 -0.23 0.38 0.13

R2S6 -0.16 0.34 0.19

R2S5 (Strout) -0.20 0.56 0.20

R2S4 (Closing Hole) -0.01 0.65 0.29

R2S3 (Lightcap) -0.13 0.48 0.20

R2S2 (Tapia) -0.23 0.56 0.24

R2S1 -0.31 0.32 0.12

R3S2 -0.19 0.26 0.15

R3S1 -0.36 0.20 0.10
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Fowl River Marsh Study - Vegetation
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Elevation (m, NAVD88)

Site Min. Max. X

R1S1 -0.08 0.50 0.21

R2S7 -0.23 0.38 0.13

R2S6 -0.16 0.34 0.19

R2S5 (Strout) -0.20 0.56 0.20

R2S4 (Closing Hole) -0.01 0.65 0.29

R2S3 (Lightcap) -0.13 0.48 0.20

R2S2 (Tapia) -0.23 0.56 0.24

R2S1 -0.31 0.32 0.12

R3S2 -0.19 0.26 0.15

R3S1 -0.36 0.20 0.10



Elevation Change 

Is the elevation of the 

marshes stable or shifting, 

and what impacts can be 

expected from future SLR? 

Is the diversity, distribution, 

and coverage of plant 

species changing? 
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Fowl River and Marsh Sediment 
Dynamics
Alex Beebe, Marlon Cook, Ruth Carmichael



Fowl River Marsh Study - Sediment
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Region 1

Region 2

Region 3
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Fowl River Marsh Study - Sediment

Questions:

1. What is the current sediment supply, fate, and transport in Fowl 

river?

2. How do the current sediment conditions compare to the past?

3. What are the accretion/erosion rates for the marsh?
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Previous 

Fowl River

Water-Quality

and Sedimentation 

Assessment

2015
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Fowl River Marsh Study - Sediment
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Decreasing Loss On Ignition (LOI) from upstream to downstream in the estuary shows that organic material is settling out in t he 
mid and downstream areas resulting in sediment deposition dominated by organic -rich clay.

40



41



Fowl River Marsh Study - Sediment

Questions:

1. What is the current sediment supply, fate, and transport in Fowl 

river?

Very little river sediment reaches the spits (Region 2)

2. How do the current sediment conditions compare to the past?

3. What are the accretion/erosion rates for the marsh?
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