Developing methods
for restoring salt marshes
Invaded by Spartina densiflora

Andrea Pickart, U.S. Fish and Wildlife Service

Humboldt Bay National Wildlife Refuge
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Mean Spartina Frequency

Changes in frequency of Spartina in mowed plots
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Mean % cover

Changes in % cover of native species in mowed plots
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PILOT RESTORATION 2006-2008 (8 ha)
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Spartina densiflora distribution
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Humboldt Bay National Wildlife Refuge
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Initial treatment
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Modified treatment 1: Mow below surface with metal-blade

brushcutter (progressive cut method)
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Moified tr‘ea.tménfz‘: Réeréé ‘di'rectibh of m‘etél-blae,
apply in one place for grinding to below surface (grind
method)
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Raking




Summer Disposal, Burn Haystacks

Humboldt Bay National Wildlife Refuge




Winter disposal, off-site
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Post restoration succession — algal mat stage
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Post restoration succession — brackish
areas - om T”gIOChln marltlma Humboldt Bay National Wildlife Refuge
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Post restoration succession — Sarcocornia pacifica
Seedllngs Humboldt Bay National Wildiife Refuge &
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Spring Spartina Seedling Flus
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Pearson Correlation coefficient SPRING 2007 (first seedling flush)

n =315
Spartina % Total
seedling % Cover Cover % Cover native
density Algae Wrack Mud cover
Spartina
seedling density 0.37 -0.10 0.17

Significant negative correlation (p<.05)

Significant positive correlation (p<.05)
Humboldt Bay National Wildlife Refuge




REVEGETATION

Location of Revegetation Areas

Legend

Revegetation Test Areas
~ | Control

Planted

J Qualitative Plantings
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Photo points
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Survivorship of Plugs through

August 2008
Plot  %Survival Plant Date
1 100 1/19/08
2 97 3/15/08
3 97 4/13/08
4 98 4/26/08
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2.4%

Species composition by end of first summer
Initial planting 1:1 Sarcocornia:Distichlis
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Restored Salt Marsh April 2010

Humboldt Bay National Wildlife Refuge

e Total Restored As of
— Not Yet Restored (3.6'acres) )__:? ¢ | Aprll 2010 :

35 acres
(14 ha)

500 250 O 500 Feet
I
Base Map: Humboldt Bay 2009

Map Created by: Humboldt Bay NWR Humboldt Bay National Wildlife Refuge




Research Phase for Regional
Eradication 2008-2010

ODbjectives

. Refine mowing treatments
. Measure seed production

. Mapping of entire infestation
. Seed bank ecology
. Impacts on rare plants

. Impacts on invertebrates
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Mowing efficiency
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Seed
Supression

April 2009




Results
Mortality
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>~ Summer Mow
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Baseline 10 months
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Results Seedling emergence

B Sept 2009
O May 2009

Low Density Spartina

Mean seedlings/.25 m2

Summer Mow  Winter Mow ) Hiah D ity S " | Sept 2009
19 ensity spartina B May 2009

Mean seedlings/.25m2

Summer  Winter Mow July Seed May Seed Control
Mow Supression Suppression

Treatment




Results

Seed suppression top mow

*100% prevention (May) and mortality (July)

Inflorescence length predicts number of
seeds (R?=.62)

*Seed set 49,367,712 seeds per acre



Algal Monitoring




Rhizoclonium riparium

Photographs: Simona Augyte



Continuing Studies
Abiotic impacts of Spartina removal

Soil Tests: Compaction,

A 1N R AR 2 Organic matter, pH, salinity
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TIDAL CREEK STUDY DESIGN MA-LE'L
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Continuing Studies

Brushcutter model efficiency, use of top mulch to avoid disposal

Tanaka Husgvana

Grind vs. Cut Method (Efficiency and regeneration from ejected material)




Continuing Studies

Wheeled or tracked equipment efficiency
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